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winasityvaoba
ukanaskneli wlebis ganmavlobaSi genetikis sferom swrafi da mniSvnelovani 
cvlilebebi ganicada. adamianis genomis proeqtma samecniero kvlevebis axali 
xedvebi da midgomebi ganaviTara. genetika gaxda samedicino specialobebis 
ganuyofeli nawili. aqedan gamomdinare, genetikis codna aucilebelia 
janmrTelobis dacvis TiTqmis yvela specialobis praqtikosisTvis.  

warmodgenili wigni SeimuSaves saeqTno saqmis da sxva samedicino specialobebis 
studentebisTvis da praqtikosebisTvis  did britaneTSi. wignis qarTuli 
versiis gamocema mTlianad exmaureba im ideas, rac britaneli avtoris mier 
iyo Cafiqrebuli. qarTul enaze arsebobs genetikis saxelmZRvaneloebi, 
romlebic Seqmnilia medicinis fakultetis da biologiuri specialobebis 
studentebisTvis. studentTa am kategoriis garda saqarTvelos universitetebSi 
swavloben janmrTelobis dacvis menejmentis, stomatologiis, farmaciis da 
sxva  fakultetis studentebi, romelTaTvis aucilebelia maTTvis Sesaferisi 
genetikis saxelmZRvanelos arseboba. 

rogorc cnobilia, molekuluri da samedicino genetika calke disciplinad 
saqarTvelos mraval samedicino unversitetSi mxolod ramdenime welia 
iswavleba. aqedan gamomdinare, arsebobs garkveuli deficiti qarTveli eqimebis 
genetikur ganaTlebaSi. praqtikosi eqimebis mxridan iyo moTxovna gasagebi da 
xelmisawvdomi genetikis saxelmZRvaneloze qarTul enaze.  

britaneli avtoris, karen vipondis, mier warmodgenili wignis qarTuli versia 
SemuSavebulia Tssu-s molekuluri da samedicino genetikis departamentis 
da samedicino genetikis da epigenetikis saqarTvelos sazogadoebis mier. 
wigni gasagebad gadmogvcems genetikis im cnebebs, rac aucilebelia medicinis 
sxvadasxva specialobis studentebisTvis da praqtikosi eqimebisTvis. garda 
amisa, unda aRiniSnos, rom msoflioSi samedicino ganaTlebis organizaciebis 
rekomendaciebiT genetika mravali welia savaldebulo sagania saeqTno saqmis 
studentebisTvis. dRes, rodesac adekvaturi diagnozirebisTvis tardeba iseTi 
manipulaciebi, rogoricaa masalis aReba genetikuri analizisTvis, maT Soris 
amniocentezi, informaciis Segroveba ojaxis istoriis Sesaxeb sagvartomo 
nusxis analizisTvis da sxva, warmoudgenelia kvalificiuri eqTnis arseboba 
genetikuri ganaTlebis gareSe. imedia, saqarTveloSi samedicino ganaTlebis 
mesveurebi gaiTvaliswineben  zemoTqmuls da saeqTno saqmis fakultetebze 
samedicino genetika aucilebeli saswavlo disciplina gaxdeba. warmodgenili 
saxelmZRvanelo Sesaferisia genetikis dargSi momuSave personalis mier 
saeqTno unarebis srulad dasaZlevad. 

samedicino genetikis da epigenetikis saqarTvelos sazogadoeba warmatebebs 
usurvebs  samedicino sferoSi momuSave profesionalebs da ecdeba Tavisi 
mokrZalebuli wvlili Seitanos samedicino genetikuri ganaTlebisa da 
ganviTarebis sferoSi. 

Tbilisis saxelmwifo samedicino universitetis
molekuluri da samedicino genetikis departamenti

samedicino genetikis da epigenetikis saqarTvelos sazogadoeba





ix

1dokumenti, romelSic gansaxilvelad aris warmodgenili saxelmwifos struqturebis 
mier gadasaWreli sakiTxebi (didi britaneTi);

Sesavali
zogadi mimoxilva 
2003 wels samTavrobo TeTr furcelSi1 `Cveni memkvidreoba, Cveni momavali~ 
publikaciis Semdeg  Seiqmna janmrTelobis erovnuli samsaxuris genetikis 
Seswavlisa da ganviTarebis centri. centris muSaoba moicavda genetikis 
Sesaxeb  literaturis gamocemas, romelsac gamoiyenebdnen aragenetikosi 
janmrTelobis dacvis dargis profesionalebi. genetikuri ganaTleba amJamad 
warmoadgens saeqTno saqmis da meanobis programebis aucilebeli nawils, ise, 
rom yvela students SeeZlos genetikis praqtikuli unarebis demonstrireba.    

warmodgenili wigni SemuSavebulia janmrTelobis dacvis praqtikaSi 
gamoyenebadi genetikuri saxelmZRvanelos saWiroebis gaTvaliswinebiT. bolo 
xanebSi janmrTelobis dacvis specialobebis studentebisgan miRebulma 
ukukavSirma zogadad gamoavlina xelmisawvdomi, Sesaferisi genetikis 
saxelmZRvanelos nakleboba. bevri studenti mimarTavda saxelmZRvaneloebs, 
romlebic SemuSavebulia medicinis an biologiis fakultetis studentebisTvis.  
studentebis umravlesoba grZnobda, rom am saxelmZRvaneloebis sakiTxebi an 
Zalian siRrmiseuli, an Seusabamo iyo janmrTelobis dacvis praqtikisTvis 
da, aqedan gamomdinare, surdaT, saxelmZRvanelo maTTvis misaRebi yofiliyo. 
warmodgenili wigni pirvel rigSi saeqTno saqmis, aseve janmrTelobis dacvis 
specialobebis studentebisTvis da kvalificiuri  profesionalebisTvis 
daiwera, romelTac surT daxvewon TavianTi codna genetikis Sesaxeb.  

wigni aTi Tavisgan Sedgeba da ujredis biologiis safuZvlebiT iwyeba. wigni 
SemuSavebulia ise, rom yoveli Tavi agebulia wina TavSi ganxiluli informaciis 
safuZvelze. Tumca es imas ar niSnavs, rom aucileblad pirveli Tavidan unda 
daiwyoT; Tu romeli Tavis kiTxvas daiwyebT, damokidebulia Tqvens codnaze 
biologiasa da genetikaSi. zogierTma mkiTxvelma SeiZleba gamoiyenos yoveli 
Tavis bolos miTiTebuli uaxlesi literaturis CamonaTvali, rogorc 
damatebiTi wyaro; sxvebma ki SesaZlebelia gamoiyenon, rogorc ZiriTadi 
saswavlo kursis damxmare masala.



x

genetika

wignis struqtura

yvela Tavi dawerilia SeZlebisdagvarad gasagebad da mokled swavlebis 
aqtiurad mxardasaWerad. wigni agebulia Semdegnairad:

Tavi 1: ujredis biologiis safuZvlebi 

es Tavi warmoadgens ujredis funqciebis zogad mimoxilvas cilis biosinTezTan 
mimarTebaSi. ganxilulia qromosomis struqtura da memkvidreobis ZiriTadi 
erTeuli _ geni. es Tavi exeba pirebs, romlebsac SedarebiT mwiri codna aqvT 
ujredis biologiis Sesaxeb.

Tavi 2: memkvidreoba

am TavSi axsnilia niSan-Tvisebebis memkvidreobiT gadacemis mendeliseuli 
principebi. magaliTebis saxiT gamoyenebulia gavrcelebuli genetikuri niSan-
Tvisebebi. alelTa SesaZlo kombinaciebi STamomavlobaSi warmodgenilia 
penetis cxrilis gamoyenebiT. mocemul TavSi aseve xazgasmulia mendeliseuli 
kanonzomierebidan gadaxrebi.

Tavi 3: autosomur-recesiuli da dominanturi memkvidreoba

warmodgenil TavSi ganxilulia 22 wyvil qromosomaze lokalizebuli genebis 
memkvidreobiT gadacemis xasiaTi genetikuri daavadebebis magaliTebze. 
recesiuli da dominanturi genebis gadacema axsnilia genis moqmedebis 
formebTan erTad. aseve, ganxilulia arasruli dominantoba, kodominantoba 
da letaluri alelebis moqmedeba.

Tavi 4: sqesTan SeWiduli memkvidreoba

am TavSi axsnilia X da Y qromosomebis struqtura da memkvidreobiT gadacemis 
xasiaTi. aseve, warmodgenilia daavadebebi, romlebic ganpirobebulia sasqeso 
qromosomaze lokalizebuli genebiT. laionis hipoTezis mixedviT axsnilia 
X inaqtivacia da baris sxeulis warmoqmna. am TavSi aseve ganxilulia sqesiT 
SezRuduli da sqesis gavleniT ganpirobebuli niSan-Tvisebebi.

Tavi 5: ori an meti genis memkvidreoba

am TavSi ganxilulia rogorc monogenuri, aseve poligenuri memkvidreoba. 
axsnilia ori an meti niSan-Tvisebis mekvidreobiT gadacemis albaTobis 
gamoTvlis wesi da aseve, poligenuri niSan-Tvisebebis sxva maxasiaTeblebi. iseTi 
gavrcelebuli multifaqtoruli daavadebebi, rogoricaa diabeti, fsiqikuri 
darRvevebi da gul-sisxlZarRvTa daavadebebi, ganxilulia memkvidreobiTobisa 
da multifaqtoruli daavadebebis memkvidreobiT gadacemis empiriuli riskis 
maCveneblebis SefasebiT.



xi

Sesavali

Tavi 6: mutaciebi

am TavSi ganxilulia qromosomuli da genuri mutaciebi. mutaciebis gansxvave-
buli klasifikacia warmodgenilia klinikuri genetikuri mdgomareobebis 
magaliTze.

Tavi 7: sagvartomo nusxis analizi

ojaxuri samedicino istoriis miRebis unari mniSvnelovania genetikuri 
mdgomareobis memkvidreobiT gadacemis tipis gasarkvevad da aseve, 
individualuri riskis Sesafaseblad. am TavSi axsnilia sagvartomo nusxis 
Sedgenis meTodebi, aRiarebuli simboloebi da warmodgenilia sagvartomo 
nusxis agebis praqtikulad gamoyenebis SesaZlebloba. 

Tavi 8: klinikuri gamoyeneba

am TavSi axsnilia genetikuri skriningi, testireba da genuri Terapia. 
teqnologiebis winsvlam jandacvis sistemaSi mniSvnelovani cvlilebebi 
gamoiwvia, gansakuTrebiT farmakogenetikis an ~personalizebuli medicinis~ 
sferoSi. Tumca mravali miRweva jer kidev klinikuri kvlevis stadiazea, rac 
aseve ganxilulia am TavSi.

Tavi 9: simsivnis genetika

ukanaskneli aTwleulis ganmavlobaSi swrafad ganviTarda genetikis sfero, 
romelic exeba sxvadaxva formis simsivnes, gansakuTrebiT riskis Sefasebas, 
farmakogenetikas da daavadebis prevencias. simsivnis genetikis codna 
aucilebeli gaxda ara mxolod maTTvis, vinc onkologiis mimarTulebiT 
moRvaweobs, aramed janmrTelobis dacvis yvela sferosTvis. am TavSi axsnilia 
simsivnis genetikis safuZvlebi zogierTi gavrcelebuli simsivnis magaliTze.

Tavi 10: genetikuri konsultacia

winamdebare Tavi moicavs pacientebisTvis SeTavazebul specializebul 
genetikur momsaxurebas. xazgasmulia iseTi sakiTxebi, rogoricaa momsaxurebis 
miznebi, Sesaferisi mimarTvianoba da genetikuri testirebis eTikuri sakiTxebi. 
aseve, Sesaferisi da zusti informaciis misawvdomoba imis gaTvaliswinebiT, 
rom internetSi Zalze bevri informacia da dezinformaciaa gavrcelebuli. 

savarjiSoebi da kompetenciebi

wignSi CarTulia uamravi savarjiSo imisaTvis, rom sanam Semdeg sakiTxze 
gadaxvalT, Tqveni codna SeamowmoT. rac mTavaria, savarjiSoebze pasuxebi 
darTulia wignis boloSi. janmrTelobis dacvis profesionalTa umravlesoba 
mudmivad CarTulia genetikuri daavadebebis mqone adamianebis movlaSi da es 
wigni mogawodebT genetikis codnas ise, rom pacientTan muSaobisas profesiuli 
kompetenciebis daZleva SeZloT. 



xii

genetika

sxvadasxva TavSi warmodgenili informaciebi personalis sxvadasxva 
kompetenciebs Seexeba, Tumca pirveli da me-2 Tavebi genetikis mecnierebis 
zogad fundamentur mcnebebs gagacnobT. 

 
cxrili 1. didi britaneTis TanamSromelTa kompetenciebi klinikuri genetikis 
praqtikaSi aragenetikosi janmrTelobis dacvis profesionalebisTvis

(genetikuri ganaTlebis da ganviTarebis erovnuli centri, 2007)

TanamSromelTa kompetenciebi Sesabamisi Tavi

1. gansazRvreT Tqveni praqtikis romel sferos Seesabameba 
genetika. 

3, 4, 5, 6, 7, 8, 9, 10

2. gansazRvreT genetikuri daavadebis mqone an riskis qveS 
myofi pirebi.

3, 4, 5, 6, 7, 8, 9, 10

3. moagroveT informacia ojaxis ramdenime Taobis istoriis 
Sesaxeb.

7

4. gamoiyeneT informacia ojaxis ramdenime Taobis istoriis 
Sesaxeb sagvartomo nusxis Sesadgenad.

7

5. gansazRvreT memkvidreobis tipi ojaxSi. 3, 4, 5

6. SeafaseT genetikuri riski. 2, 3, 4, 5

7. gauwieT konsultacia adamianebs, mimarTon specializebul 
genetikur momsaxurebebs, raTa maT janmrTelobis 
mdgomareobis Sesamisad gaewioT daxmareba. 

10

8. SeukveTeT genetikuri laboratoriuli testi. 8, 10

9. miawodeT genetikuri informacia adamianebs, ojaxebs da 
samedicino personals.

10

avtoris biografia

karen vipondi aris bangoris universitetis (didi britaneTi) jandacvis 
mecnierebebis skolis leqtori. man erTmaneTs SeuTavsa biologis da eqTnis 
gansxvavebuli kariera imisaTvis, rom jandacvis sferos profesionalebs 
biologiuri mecnierebebi aswavlos. karenis kariera sakmaod mravalferovania. 
is muSaobda, rogorc biologi, maswavlebeli, eqTan-travmatologi, 
zogadi eqTani, janmrTelobis vizitori da oqsfordis universitetis da 
jandacvis msoflio organizaciis samedicino kvlevis koordinatori. kareni 
swavlobda oqsfordis universitetis wminda anas kolejSi, oqsfordis brukis 
universitetSi da jon redklifis saavadmyofos (oqsfordi) saeqTno saqmis 
kursebze. misi klinikuri karieris ganmavlobaSi is muSaobda oqsfordSirSi, 
bakingemSirSi da CrdiloeT uelsSi.  



xiii

Sesavali

madlobis niSnad

minda madloba gadavuxado Semdeg pirovnebebs am wignis gamoSvebaSi 
daxmarebisTvis: bangoris universitetis jandacvis mecnierebebis skolis 
TanamSromlebs da studentebs me-2 TavSi `modelebad~ muSaobisTvis; ifor 
uiliamss, bangoris universitetis informaciuli teqnologiebis teqnikoss 
me-2 Tavis suraTebis gadaRebisTvis; merion pultons, jandacvis mecnierebebis 
skolis biblioTekars samuSaos koreqtirebisTvis; karolin ouens, isbiTi 
gvinedis (bangori) genetikos-konsultants, imisTvis rom me-10 Tavis kritikuli 
mkiTxveli iyo; joSua viponds memkvidreobis mecnieruli axsnis SemowmebisTvis 
mTel wignSi; judiT harvis misi daxmarebis da rCevebisTvis wignis daweris 
mTeli xnis ganmavlobaSi.

saavtoro uflebebi

aseve minda madloba gadavuxado janmrTelobis erovnuli institutis 
samedicino erovnul biblioTekas (beTesda, merilendi, aSS), wignisTvis 
ilustraciebis gamoyenebis nebarTvisTvis.

wignis ilustraciebis umetesoba an samedicino erovnuli biblioTekis 
wyaroebidan aris an avtorTa kuTvnilebaa. Tumca Tu saavtoro uflebebis 
mqone romelime ilustracia uneblieT gamoyenebuli iqna nebarTvis gareSe, 
rogorc avtori, bodiSs vixdi da pirvelive SesaZleblobisTanave aucilebel 
Sesworebebs Sevitan. 

miZRvna 

eZRvneba joSuas da libis, romlebsac memkvidreobiT miRebuli aqvT Cemi 
genebis naxevari, da fils, romelmac aseve wvlili Seitana Tavisi genebiT. 
agreTve, ojaxis yvela danarCen wevrs, romelTanac erTnairi genetikuri 
masala makavSirebs. 
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01
ujredis biologiis safuZvlebi

es Tavi moicavs Semdeg sakiTxebs:

● ujredis struqtura da funqcia;
● qromosomebi;
● ujreduli cikli;
● dezoqsiribonukleinis mJava (dnm);
● cilis sinTezi;
● mitoqondriuli dnm.

swavlis mizani

Sesavali
ujredSi mimdinare procesebis codna saSualebas gvaZlevs gavigoT, Tu rogor 
memkvidreobs adamianis niSan-Tvisebebi. garda amisa, ujreduli funqciebis 
Seswavla saSualebas gvaZlevs gavigoT, rogor `muSaobs~ organizmi. adamianis 
organizmi Sedgeba trilionobiT ujredisagan, romelTaganac mravals aqvs 
specializebuli funqcia. miuxedavad amisa, yvela ujredi iziarebs saerTo 
Tvisebebs:

● ujredi warmoiqmneba gayofis Sedegad ukve arsebuli ujredisgan;

● ujredebi urTierTqmedeben, isini iReben da gadascemen informacias;

● ujredebi awarmoeben cilebs zrda-ganviTarebisa da organizmis normaluri 
funqcionirebisTvis;

● ujredebi Seicaven genetikur masalas.

organizmis yvela ujredi, sisxlis wiTeli ujredebis garda, amgvarad 
moqmedebs. sisxlis wiTeli ujredebi ar miiCneva namdvil ujredebad im 
momentidan, rogorc ki isini sisxlis nakads miaRweven, ramdenadac isini ar 
Seicaven birTvs. ujredi aris ZiriTadi struqturuli da funqciuri erTeuli 
yvela cocxali organizmisTvis. 



2

genetika

ujredis struqtura
ujredi Sedgeba mravali nawilisagan, romelTaganac TiToeuls aqvs gansa-
kuTrebuli funqcia. ujredis nebismier struqturas, damaxasiaTebeli formiT 
da funqciiT, organoidebi ewodeba. organoidebis umravlesoba patara zomisaa 
da maTi danaxva SesaZlebelia mxolod eleqtronul mikroskopSi (ix. sur. 1.1).

ribosomebi

gluvi 
endoplazmuri 
bade

birTvi

citoplazma

centrosomebi

birvis forebi

lizosomebi

birTvis membrana

goljis aparati

mikroxaoebi

ujredis 
membrana

mitoqondria

granularuli 
endoplazmuri 

bade

birTvaki

sur. 1.1 ujredis struqtura

plazmuri membrana

plazmuri membrana aris ujredis gareTa Sre. 
is Sedgeba ormagi lipiduri fenisgan da mas-
Si ganlagebuli cilebisagan. membranis gav-
liT garkveuli tipis molekulebs SeuZliaT 
ujredSi Sesvla (endocitozi) da ujredidan 
gamosvla (egzocitozi).

birTvi

birTvi funqcionirebs, rogorc ujredis ma-
kontrolebeli centri (sur. 1.3). is Seicavs 
dnm-s (dezoqsiribonukleinis mJava), rac 
ujredis genetikuri masalaa. ormagi membra-
na yofs birTvis SigTavss ujredis danarCeni 
nawilebisgan. birTvuli membranis (aseve birT-
vul garsad wodebuli) zedapirze ganlagebu-
lia forebi. 

egzocitozi

endocitozi

sur. 1.2 ujredis plazmuri 
membrana

sur. 1.3 birTvi
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sur. 1.5 citoConCxi

sur. 1.6 endoplazmuri bade

sur. 1.7 ribosoma

sur. 1.8 goljis sxeuli

granularuli
endoplazmuri 
bade

gluvi 
endoplazmuri 

bade

cilis mzardi 
jaWvi

aminomJavebi

ribosoma

t-rnm

i-rnm

birTvaki

birTvaki (sur. 1.4) morfologiurad gamokveTili 
sivrcea birTvis SigniT, aq xdeba ribosomuli ri-
bonukleinis mJavas (r-rnm) sinTezi.

citoplazma

citoplazma Jelesebri siTxea, romelic Seicavs 
yvela organoids da masSi mimdinareobs zogierTi 
mniSvnelovani metaboluri procesi.

citoConCxi

citoConCxi aris boWkovani qseli, 
romelic warmoiqmneba cila tubu-
linisgan (sur. 1.5). is uzrunvelyofs 
struqturul ConCxs ujredisTvis da 
monawileobs ujredis formis Senar-
CunebaSi, gayofasa da moZraobaSi, 
aseve aregulirebs ujredis SigniT 
organoidebis moZraobis mimarTule-
bas. 

endoplazmuri bade

granularuli endoplazmuri badis 
membranebze xorcieldeba cilebis 
sinTezi, xolo gluv endo plazmur 
badeSi sinTezdeba lipidebi da 
steroidebi (sur. 1.6). endo plazmuri 
badis saSualebiT es molekulebi kon-
kretuli mimar TulebiT transpor-
tirdeba.

ribosomebi

robosomebi organoidebia, romlebzec xorciel-
deba cilis sinTezi (sur. 1.7). ribosomebi daka-
vSirebulia endoplazmur badesTan da amasTan, 
maTi nawili Tavisuflad moZraobs citoplazmaSi. 

goljis kompleqsi

goljis kompleqsi aris struqtura, 
romelSic xdeba endoplazmur badeSi war-
moqmnili molekulebis modificireba. es 
molekulebi an rCebian ujredSi an ujredi-
dan transportirebian (sur. 1.8). 

sur. 1.4 birTvaki



4

genetika

mitoqondriebi

mitoqondriebi organoidebia, romlebic sakvebidan 
miRebul energias gardaqmnian ujredisTvis xelmi-
sawvdom formaSi (sur. 1.9). adenozin trifosfati 
(atf) aris energiis is ZiriTadi wyaro, romelsac 
ujredi iyenebs. am organoids aqvs sakuTari geneti-
kuri masala da SeuZlia TviTgamravleba. 

lizosomebi

lizosomebi organoidebia, romlebic moineleben 
baqteriebs da sxva ucxo nivTierebebs, aseve gacveTil 
ujredul komponentebs gadaamuSaveben (sur. 1.10). 

peroqsisomebi

peroqsisomebi pasuxismgebelni arian ucxo naerTebis 
gauvneblobaze da cximovani mJavebis daJangvaze 
(sur. 1.11). 

qromosomebi
organizmis trilionobiT ujredidan TiToeuls, 
sisxlis wiTeli ujredebis garda, aqvs birTvi. 
TiToeul birTvSi aris struqturebi, romelTac 
qromosomebi ewodebaT. qromosomebi, rogorc wesi, 
uxilavia sinaTlis mikroskopSi, magram rodesac ujredi iyofa, qromosomebi 
mkvrivdebian da am etapze SesaZlebelia maTi danaxva. 

qromosomis struqtura

qromosoma Sedgeba dnm-is da cilebisgan. mas aqvs gaormagebis unari (ix. 
sur. 1.12). ujredis gayofis dros qromosomebs aqvT Seviwroebuli adgili, 
romelsac centromeri ewodeba. centromeri qromosomas yofs or nawilad anu 
`mxrad~. grZel mxars ewo-
deba q mxari da mokle mx-
ars - p mxari (p sityvidan 
petite -patara). 

centromeris adgilmdeba-
reoba qromosomas aZlevs 
damaxasiaTebel formas da 
SesaZlebelia gamoyenebu-
li iqnes calkeuli genis 
lokalizaciis dasaxasi-
aTeblad. 

sur. 1.9 mitoqondriebi

sur. 1.10 lizosomebi

sur. 1.11 peroqsisomebi

sur. 1.12 qromosoma

qromatidi qromatidi birTvi

telomeri

centromeri

telomeri
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telomerebi

telomerebi qromosomebis yoveli mxris bolos mdebare specifikuri struqtu-
ris mqone monakveTebia. telomeri warmodgenilia dnm-is erTi da igive mokle 
TanamimdevrobebiT, romlebic daaxloebiT samiaTasjer meordeba. telomeris 
funqcia ormagia: 

1. isini icaven qromosomas `maryuJis~ formirebis saSualebiT, riTac Tavidan 
aris acilebuli boloebis Sewebeba an sxva qromosomebTan SeerTeba. 

2. qromosomuli dnm-is replikaciis Taviseburebis gamo qromosomis boloebi 
ar ormagdeba. telomerebi mokldeba ujredis yoveli gayofisas, rac niS-
navs, rom telomeris farglebSi dnm-is nawili ikargeba. telomerebi ganapi-
robeben qromosomuli dnm-is arsebiTi nawilis SenarCunebas.

qromosomebis ricxvi

adamianis ujredis birTvi Seicavs 46 individualur qromosomas, romelic 23 
wyvilis saxiT aris warmodgenili. yoveli qromosomuli wyvili Sedgeba ori 
morfologiurad msgavsi qromosomisagan, romlebsac homologiuri qromo-
somebi ewodebaT. erTi qromosoma TiToeuli wyvilidan memkvidreobiT aris 
miRebuli mamisgan da erTi - dedisgan. ocdasami individualuri qromosoma 
memkvidreobiT aris miRebuli TiToeuli mSoblisgan. qromosomebis saerTo 
nakrebs TiToeul ujredSi ewodeba diploiduri ricxvi (diploidi 46), maSin 
roca wyvilebis raodenobas ewodeba haploiduri ricxvi (haploidi 23). 

23 wyvili qromosomidan 22 wyvili aris autosomebi da ar gansxvavdebian sqesis 
mixedviT. identifikaciis gamartivebis mizniT autosomebi danomrilia 1 - dan 
22 - is CaTvliT. qromosomebi danomrilia maTi sigrZeebis mixedviT, sadac 
qromosoma nomriT 1 yvelaze grZelia da 21-e da 22-e qromosoma - yvelaze 
mokle. darCenili 2 qromosoma cnobilia rogorc sasqeso qromosoma. es ori 
qromosoma ar aris danomrili da maT X qromosoma da Y qromosoma ewodeba. Y 
qromosoma gansazRvravs mamrobiT sqess. mdedrobiTi sqesis individebs aqvT 
ori X qromosoma, maSin roca mamrobiTisas - erTi X da erTi Y qromosoma. 

kariotipi

birTvSi moTavsebul qromosomul nakrebs, gansazRvruli ricxviT da mor-
fologiiT, kariotipi ewodeba. kariograma (ix. sur. 1.13) asaxavs sigrZis mixed-
viT dalagebul qromosomebis wyvilebs. 22 wyvili autosoma gamosaxulia 1-dan 
22-is CaTvliT (dididan mciremde). sasqeso qromosomebi, X da Y (mamrobiTi 
individisTvis) an X da X (mdedrobiTi individisTvis), yovelTvis gamosaxu-
lia kariogramis boloSi. kariograma SesaZlebelia saWiro instrumenti gaxdes 
diagnozis dasadastureblad qromosomuli aberaciebis, darRvevebis an anoma-
liebis identificirebis dros.
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centromeri

qromosomis kidev erTi fizikuri maxasiaTebeli, centromeri, aseve xels uwy-
obs mis identifikacias, ramdenadac centromeris pozicia gansxvavebulia 
sxvadasxva qromosomaSi (ix. sur. 1.14), ris mixedviTac ganasxvaveben metacen-
trul, submetacentrul, akrocentrul da telocentrul qromosomebs. 

sur. 1.13 kariograma (mamakacis)

sur. 1.14 centromeris mdebareoba

ramdenia qromosomebis haploiduri da diploiduri ricxvi adamianSi?

savarjiSo 1.1

memkvidreobis qromosomuli safuZveli

adamianis somaturi ujredis birTvi Seicavs qromosomebis or nakrebs (2n), 
TiTo haploidur nakrebs (n) TiToeuli mSoblisgan. haploidur ujredSi war-
modgenil dnm-is srul Tanamimdevrobas, genomi ewodeba. qromosomebis sruli 
raodenoba mudmivad SenarCunebulia ujredSi Taobidan TaobaSi. TiToeul in-
divids aqvs 46 qromosoma ujredis birTvSi, romelTaganac 23 dedisgan aris 
memkvidreobiT miRebuli da 23 - mamisgan.

metacentruli submetacentruli akrocentruli telocentruli

Tanabari sigrZe adamianSi ar aris
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ujredis normaluri gayofis Sedegad ori Svileuli ujredi warmoiqmneba, 
romelTaganac TiToeuls aqvs 46 qromosoma. ujredis gayofis am tips ewodeba 
mitozi. am dros miRebuli axali, Svileuli ujredebi genetikurad dediseuli 
ujredis identuria. mitozi aris ujreduli gayofa, romelsac organizmi iy-
enebs zrdis da aRdgenisTvis. meores mxriv, meiozi ujredis gayofis tipia, 
romlis drosac warmoiqmneba axali ujredebi qromosomebis mxolod naxevari 
kompleqtiT (sul 23 qromosoma). es 23 qromosoma aris sawyisi ujredis qro-
mosomuli nakrebis mxolod naxevari. meiozi damaxasiaTebelia mxolod sasqeso 
ujredebisTvis, anu kvercxujredisTvis qalebSi da spermatozoidisTvis ma-
makacebSi. ganayofierebis SemTxvevaSi, STamomavloba memkvidreobiT miiRebs 23 
qromosomas dedisgan da 23 qromosomas mamisgan, ris Sedegadac miiReba sruli 
46-qromosomiani kompleqti. meiozuri gayofa uzrunvelyofs qromosomuli na-
krebis gaormagebis Tavidan acilebas Taobidan TaobaSi. 

mitozi

mitozi saWiroa organizmis zrdisa da qsovilebis aRsadgenad. ujredis gayofa 
kargad kontrolirebuli procesia da moicavs birTvis gayofas, rasac mohyveba 
citoplazmis gayofa. miuxedavad imisa, rom mitozi uwyveti procesia is iyofa 
oTx fazad, romelic grZeldeba interfaziT, romlis drosac ar xdeba ujre-
dis gayofa (cxrili 1.1). 

cxrili 1.1 qromosomebis qceva ujreduli ciklis dros 

 faza movlena

profaza

 

qromosomebi mokldeba da msxvildeba maTi kondensaciis 
gziT. am etapze isini xilulni arian sinaTlis mikroskopis 
qveS. TiToeuli qromosoma Sedgeba ori Zafisgan 
qromatidebisagan, romlebic erTmaneTTan dakavSirebulia 
centromeriT. Cndeba gayofis TiTistaras Zafebi.

metafaza qromosomebi lagdebian ekvatorul sibrtyeSi; TiTistaras 
Zafebi miemagreba centromeris TiToeul mxares.

anafaza TiTistaras Zafebi mokldeba da TiToeuli qromosomis 
TiTo asli, qromatidebi anu Svileuli qromosomebi, 
cildebian erTmaneTs da miemarTebian mopirispire 
polusebisaken.
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telofaza  qromosomebis ori axali kompleqtiT formirdeba ori axali
 birTvi. qromosomebi iwyebs dekondensirebas da grZeli da
 wvrili xdeba. citoplazma iyofa da formirdeba ori axali
.ujredi

interfaza xorcieldeba ujredis normaluri funqcia, xdeba qromo-
somebis gaormageba da ujredi emzadeba Semdgomi gayofisT-
.vis

mitozis Sedegad miRebuli TiToeuli Svileuli ujredi winamorbedi ujredis 
zusti aslia. yvela ujredi iRebs identur qromosomul masalas.

qromosomuli masalis mitozuri gayofa profazis, metafazis, anafazis da 
telofazis ganmavlobaSi SedarebiT xanmokle procesia, xolo interfaza 
ujreduli ciklis yvelaze xangrZlivi fazaa (ix. sur 1.15).

mitozi

S

Gap2

Gap1

profaza
prometafaza

metafaza
anafaza

telofaza

sur. 1.15 ujredis sasicocxlo cikli

ujredSi mimdinare procesTa erTobliobas erTi gayofidan meore gayofamde 
ujreduli cikli ewodeba. mTeli ujreduli cikli grZeldeba daaxloebiT 24 
sT-is ganmavlobaSi, Tumca drois xangrZlivoba damokidebulia konkretuli 
ujredis tipze. ujreduli cikli Sedgeba interfazisa da mitozisagan. mitozi, 
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rogorc wesi, mxolod erTi saaTi grZeldeba. interfazis dros ujredebi ar 
iyofa, Tumca am dros ujredi gayofisTvis emzadeba da is zomaSi matulobs. 
es etapi cnobilia rogorc G2 (Gap 2) faza. gayofis Semdeg ujredi agrZelebs 
zrdas, raTa optimalur zomas miaRwios; es etapi cnobilia, rogorc G1 (Gap 1) 
faza, romelsac mosdevs S faza. S fazaSi mimdinareobs dnm-is replikacia.

normalur pirobebSi ujreds 80-mde mitozuri gayofa SeuZlia, Tumca es 
damokidebulia individis asakze. 

meiozi

TiToeuli somaturi ujredi Seicavs qromosomis diploidur nakrebs, romle-
bic wyvilad aris warmodgenili. meiozi aris sasqeso ujredebis formirebis 
aucilebeli komponenti. meiozis Sedegad warmoiqmneba sasqeso ujredebi, sa-
dac qromosomebis raodenoba ganaxevrebulia. es aucilebelia sasqeso ujre-
debis (spermatozoidi mamakacSi da kvercxujredi qalSi) CamoyalibebisaTvis, 
raTa ori sasqeso ujredis erTmaneTTan Serwymis (ganayofiereba) Semdeg qro-
mosomebis sruli kompleqti aRdges.

meiozi Sedgeba ori ciklisagan: meiozi I da meiozi II. meiozi I cnobilia 
reduqciuli gayofis saxelwodebiT. I meiozs win uswrebs qromosomebis gaor-
mageba. I meiozis Sedegad miRebul Svileul ujredebSi qromosomebis ricxvi 
diploiduridan haploiduramde mcirdeba. meiozi I-is profazaSi xorcieldeba 
`krosingoveri~ (ix. sur. 1.16). homologiur qromosomebs Soris xdeba dnm-is 
ubnebis gacvla. sabolood miiReba Svileuli ujredebi, romelTac ara aqvT 
identuri genetikuri masala, ris gamoc calkeuli individebi genetikurad gan-
sxvavebulni arian.

meiozi II - s win ar uswrebs qromosomebis gaormageba, Tumca isic dayofilia 
oTx fazad: profaza, metafaza, anafaza da telofaza. meiozi II mitozis ms-
gavsad mimdinareobs, qromosomebi iyofa da axali birTvebi formirdeba. mi-
tozisgan gansxvavebiT warmoiqmneba haploiduri sasqeso ujredebi. meiozi II-s 
bolos miRebuli TiToeuli ujredi 23 individualur qromosomas Seicavs. 

krosingoveris adgilebi

sur. 1.16 krosingoveri
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gansxvavebebi mitozsa da meiozs Soris

mitozsa da meiozs Soris gansxvavebebi warmodgenilia sur. 1.17-ze da cxrilSi 1.2. 

meiozimitozi

sawyisi ujredi sawyisi ujredi

replikacia replikacia da 
krosingoveri

sawyisi ujredis 
msgavsi

araidenturi 
genetikuri 
informaciiT

2 Svileuli ujredi  4 gameta

sur. 1.17 mitozi da meiozi

cxrili1.2. 
gansxvaveba mitozsa da meiozs Soris

mitozi meiozi

erTi gayofa ori gayofa

miiReba 2 Svileuli ujredi miiReba 4 Svileuli ujredi

genetikurad identuri krosingoveris Sedegad genetikurad gansx-
vavebuli 

qromosomebis igive raodenoba qromosomebis ganaxevrebuli raodenoba 

xdeba organizmis yvela tipis ujredSi xdeba mxolod sasqeso ujredebSi

xdeba mTeli sicocxlis ganmavlobaSi xdeba mxolod sqesobrivi momwifebis peri-
odSi

saWiroa zrdis da aRdgenisTvis saWiroa sasqeso ujredebis formirebisTvis

1.2. axseniT ratom aris genetikuri mravalferovneba meiozis da ara 
mitozis Sedegi.

1.3. daaxasiaTeT ujreduli ciklis fazebi.

1.4. axseniT mizezi, ris gamoc sasqeso ujredebi meiozurad iyofa. 

savarjiSoebi 1.2, 1.3 da 1.4
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genetikuri informacia

qromosomebi Sedgeba dnm-is (dezoqsiribonukleinis mJava) grZeli jaWvisgan 
da cilovani molekulebisgan. qromosomaSi swored dnm Seicavs genetikur in-
formacias. yovel ujredSi mTeli dnm-is sruli sigrZe daaxloebiT 2 m-ia da 
imisaTvis, rom ujredis birTvSi Caetios, is mWidrod SefuTuli formiT aris 
warmodgenili. es miiRweva dnm-is daxveviT histonebad wodebuli cilovani 
molekulebis garSemo (ix. sur 1.18). dnm daxveulia rva histonuri cilis garSe-
mo da qmnis struqturas, romelsac nukleosoma ewodeba. aTasobiT formire-
buli nukleosomis gamo dnm-is molekula mZivis acmas mogvagonebs. Semdgomi 
daxveviT es nukleosomebis mZivi qmnis struqturas, romelsac qromatinis Zafi 
ewodeba. mWidrod daxveveuli qromatinis Zafi qmnis qromosomas. 

qromosoma

qromatinis Zafi

nukleosoma

histonebi

dnm

sur. 1.18. histonebi, nukleosomebi da qromatinis Zafi

dnm, romelic qromosomis SemadgenlobaSia, Seicavs kodirebul instruqcias 
cilebis sinTezisTvis. geni aris memkvidreobis erTeuli; igi warmoadgens dnm-
is monakveTs, romelic Seicavs informacias funqciuri produqtis (mag., cila, 
rnm) Sesaxeb. 

dnm-is struqtura

dnm-is struqtura aRmoCenili iqna rentgenostruqturuli analizis Sedegad 
1953 wels mecnierebis jeims uotsonis da frensis krikis mier, risTvisac 
maT nobelis premia miiRes. dnm Sedgeba nukleotidebisgan, romlebic Seicavs 
azotovan fuZes, Saqars (dezoqsiriboza) da fosformJavas naSTs; nukleotidebis 
erToblioba qmnis daxveuli kibis formis ormag spirals. kibis `gverdebi~ 
warmoqmnilia fosfatisa da Saqrisgan, maSin, roca `safexurebi~ azotovani 
fuZeebisgan Sedgeba. dnm-is SemadgenlobaSi mxolod oTxi tipis fuZe arsebobs:
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● adenini (A), 
● guanini (G), 
● citozini (C) 
● Timini (T). 

dnm-is fuZeebi erTmaneTTan dawyvilebiT qmnian `kibis safexurebs~, amasTan 
adenini yovelTvis dawyvilebulia TiminTan, xolo guanini _ citozinTan. dnm-
Si mxolod aseTi ori tipis dawyvilebaa SesaZlebeli, rasac komplementaroba 
ewodeba. dnm-is `kibis~ gaswvriv fuZeebis Tanamimdevroba gansxvavebulia, ma-
gram fuZeTa dawyvileba yovelTvis komplementarulia.

adenini

naxSirwylovan 
fosfaturi 
ConCxi

fuZe wyvilebi

Timini

guanini

azotisSemcveli 
fuZe

citozini

sur. 1.19 dnm-is struqtura

dnm-is erTi Zafis fuZeTa Tanamimdevrobebis mixedviT SesaZlebelia dadg-
indes misi sapirispiro Zafis fuZeTa Tanamimdevroba, ramdenadac dawyvileba 
yovelTvis komplementarobis principiT xorcieldeba. TiToeuli Zafi da-
moukideblad Seicavs informacias, romelic aucilebelia ormagi spiralis 
formirebisTvis. amrigad, dnm-Si fuZeTa Tanamimdevrobebis dasaxasiaTeblad 
sakmarisia mxolod erT-erTi jaWvis fuZeTa Tanamimdevrobis codna, magal-
iTad, ATTGCAAT-is komplementaruli meore jaWvis fuZeTa Tanamimdevroba 
iqneba TAACGTTA. adamianis genomis dnm Seicavs daaxloebiT 3 miliard fuZe 
wyvils, romelTaganac 99% yvela adamianSi erTnairi Tanamimdevrobisaa. dnm-is 
es fuZeebi warmoqmnis cilebis sinTezisTvis saWiro kods.

cila

ujredis yvela ZiriTadi funqcia damokidebulia cilaze. cila unarCunebs 
ujreds struqturas, moqmedebs, rogorc ujredSida da ujredgare mesenjeri, 
ikavSirebs da gadaaqvs molekulebi da asrulebs fermentul funqcias.
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zogierTi tipis cila yvela ujredSia, mag, rogoricaa glukozis metabolizm-
Si monawile fermentebi. sxva cilebi maRalspecializebulia da nanaxia mx-
olod konkretul ujredSi, mag., cila miozini aRmoCenilia mxolod kunTovan 
ujredSi, cila insulini ki mxolod kuWqveSa jirkvlis langerhansis kunZulis 
ujredebSi sinTezdeba.

ra aris cila?

cilebi warmoqmnilia aminomJavebis grZeli jaWvisgan. 20 sxvadasxva aminomJa-
vas gansxvavebuli Tanamimdevrobebi da raodenobebi qmnis aTasobiT sxvadasxva 
cilas. 

cilis jaWvSi aminomJavebs Soris kavSirs peptiduri bma ewodeba, xolo Tavad 
jaWvi cnobilia, rogorc polipeptidi. cila SeiZleba Seicavdes erT am met 
polipeptids. rogorc cilis struqtura, aseve misi funqcia damokidebulia 
im aminomJavebis Tanamimdevrobaze, romlisganac aris warmoqmnili polipepti-
duri jaWvebi. 

ujredi funqciis Sesasruleblad saWiroebs informacias cilis struqturis 
Sesaxeb da aseve unars, gadasces es informacia axal ujredebs gayofis dros. 
es mniSvnelovani informacia warmodgenilia dnm-Si. 

rogor sinTezdeba cila?

cilebis sinTezi mimdinareobs ara ujredis birTvSi, aramed ujredis cito-
plazmaSi ribosomebze. dnm-Si kodirebuli informaciis gadatana birTvidan 
informaciuli ribonukleinis mJavas (i-rnm) saSualebiT xdeba.

etapi 1: kodis gadawera 

dnm-is segmenti konkretul adgilas gaixsneba da xorcieldeba dnm-is aslis 
warmoqmna. am asls informaciuli rnm (i-rnm) ewodeba. am procesis ganmavloba-
Si, romelsac transkripcia ewodeba, guanini wyvildeba citozinTan da adenini 
- uracilTan. rnm-Si Timini Canacvlebulia uraciliT. rogorc ki asli dasin-
Tezdeba, dnm isev SeerTdeba da i-rnm ki transportirdeba birTvidan cito-
plazmaSi (ix. sur. 1.20). 

dnm

i-rnm  transkripcia

i-rnm

sur. 1.20 kodis gadawera (transkripcia)
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etapi 2: kodis wakiTxva 

citoplazmaSi i-rnm daukavSirdeba ribosomas. citoplazmaSi aseve aris ami-
nomJavebi, romlebic ukavSirdebian satransporto rnm-s (t-rnm). t-rnm-is 
SemadgenlobaSi Semavali sami fuZis Tanamimdevroba Seesabameba konkretul 
aminomJavas. im SemTxvevaSi, Tu ribosomasTan dakavSirebuli i-rnm-is sami nuk-
leotidisgan Semdgari kodi (kodoni) komplementarulia satransporto rnm-
is sami nukleotidisa (antikodoni), aminomJava gamoTavisufldeba t-rnm-idan. 
gamoTavisuflebuli aminomJava SemdgomSi sxva aminomJavebs daukavSirdeba da 
formirdeba cilis molekula (ix. sur. 1.21). 

aminomJava

t-rnm

i-rnm

ribosoma

aminomJava

sur. 1.21 kodis gaSifvra 

aminomJavuri 
jaWvi (cila)

ribosoma

sur. 1.22 cilis sinTezi
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etapi 3: cilis sinTezi

aminomJavebs Soris peptiduri bmis formirebis Semdeg t-rnm tovebs ribo-
somas da miemarTeba citoplazmaSi axali aminomJavis dasakavSireblad. am gziT 
grZeldeba cilis awyoba (ix. sur. 1.22). cilis sinTezis process translacia 
ewodeba.

cxrili 1.3 ZiriTadi procesebis Sejameba

struqtura procesi funqcia

dnm - genetikuri kodis matarebeli

informaciuli rnm (i-rnm) transkripcia xdeba dnm-idan kodis gadawera 
calkeuli cilisTvis i-rnm-ze. 
gadawerili informacia gadaaqvs 
ribosomebTan 

ribosoma  translacia kiTxulobs i-rnm kods 
da uzrunvelyofs swori 
aminomJavuri Tanamimdevrobis 
awyobas.

satransporto rnm (t-rnm) - gadaaqvs Sesabamisi aminomJava 
ujredis citoplazmidan 
ribosomamde.

rnm-is kodi warmodgenilia tripletiT. sami nukleotidi, romelic cnobilia, 
rogorc kodoni, kodirebs erT aminomJavas. rnm-is oTxi nukleotidi (adenini, 
guanini, citozini da uracili) qmnis kodonis 64 SesaZlo kombinacias. vinaidan 
cilis molekulis SemadgenlobaSi mxolod 20 sxvadasxva tipis aminomJava Sedis 
da arsebobs 64 kodoni, amitom aminomJavaTa umetesoba kodirdeba erTze meti 
kodoniT. es movlena genetikuri kodis gadagvarebis saxeliTaa cnobili. 

zogierTi kodoni ar akodirebs arc erT aminomJavas da sastarto an damam-
Tavrebeli signalis rols asrulebs. AUG (adenini, uracili, guanini) cnobi-
lia, rogorc sastarto kodoni, xolo UAG, UGA da UAA - rogorc stop (dama-
mTavrebeli) kodonebi.

rnm-is koduri Tanamimdevrobebi yvela aminomJavasTvis 1960 wels gaiSifra da 
cnobilia, rogorc universaluri genetikuri kodi (ix. sur. 1.23).

universaluri genetikuri kodi dafuZnebulia rnm-is kodonebze, sadac dnm-is 
fuZe Timini Canacvlebulia fuZe uraciliT. cnobilia mxolod erTi tipis dnm, 
maSin roca rnm-is sul mcire sami sxvadasxva saxisaa (cxrili 1.4). 

● i-rnm: informaciuli rnm aris specifikuri aminomJavebis makodirebeli 
dnm-is pirdapiri asli;

● t-rnm: satransporto rnm-s gadaaqvs aminomJavebi citoplazmidan 
ribosomebze;

● r-rnm: ribosomuli rnm aris ribosomis struqturuli nawili, romelic 
aadvilebs urTierTqmedebas i-rnm-sa da t-rnm-s Soris.
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meore fuZe
U C A G

pi
r

ve
l

i 
f

u
Ze

U

me
sa

me
 f

u
Ze

UUU fenil-
alanini

UCU

serini

UAU
Tirozini

UGU
cisteini

U

UUC UCC UAC UGC C

UUA
leicini

UCA UAA stop UGA stop A

UUG UCG UAG stop UGG triptofani G

C

CUU

leicini

CCU

prolini

CAU
histidini

CGU

arginini

U

CUC CCC CAC CGC C

CUA CCA CAA
glutamini

CGA A

CUG CCG CAG CGG G

A

AUU

izoleicini

ACU

treonini

AAU
asparagini

AGU
serini

U

AUC ACC AAC AGC C

AUA ACA AAA
lizini

AGA
arginini

A

AUG meTionini ACG AAG AGG G

G

GUU

valini

GCU

alanini

GAU aspartitis 
mJava

GGU

glicini

U

GUC GCC GAC GGC C

GUA GCA GAA glutaminis 
mJava

GGA A

GUG GCG GAG GGG G

sur. 1.23 universaluri genetikuri kodi

cxrili 1.4 ZiriTadi gansxvavebebi dnm-sa da rnm-s Soris

dnm rnm

erTjaWviani orjaWviani

 naxSirwyali dezoqsiriboza  naxSirwyali riboza

Seicavs Timins Seicavs uracils

arsebobs erTi formis arsebobs ramdenime formis

1.5. qvemoT moyvanil cxrilSi naCvevnebia i-rnm-is molekulis nawilis 
fuZeTa Tanamimdevrobebi

fuZeTa Tanamimdevrobebi i-rnm-ze CCU   CAA   AGU   GGU   GUU   CGA

fuZeTa Tanamimdevrobebi dnm-ze

a. SeavseT cxrili dnm-is fuZeebiT

b. universaluri genetikuri kodis cxrilis gamoyenebiT moaxdineT kodi-
rebuli aminomJavebis identificireba.

1.6. i-rnm-is konkretuli nawili 60 fuZis sigrZisaa. ramdeni aminomJavas 
kodirebas Seesabameba es monakveTi?

savarjiSoebi 1.5 da 1.6

ორჯაჭვიანი ერთჯაჭვიანი
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mitoqondriuli dnm

adamianis ujredSi dnm ar aris mxolod birTvSi qromosomis saxiT warmodgeni-
li. mitoqondrias aqvs sakuTari dnm (mitoqondriuli genomi). mitoqondriuli 
dnm-is es Zalze mcire raodenoba mxolod dedis xaziT memkvidreobs. mitoqon-
driuli dnm pirdapiri gziT ar memkvidreobs mamisgan, vinaidan mitoqondria 
ZiriTadad spermatozoidis kudSia ganTavsebuli da ganayofierebis Semdeg 
kvercxujredSi ar xvdeba. gamonaklis SemTxvevaSi, rodesac spermatozoidis 
kudi axerxebs kvercxujredSi SeRwevas, embrionuli ganviTarebis Zalze ad-
reul etapze mitoqondria eliminirdeba. 

mitoqondriuli dnm kodirebs cilebs, romlebic aucilebelia mitoqondriis 
struqturisa da funqciisTvis. es aris Zalze mcire genomi, mitoqondriuli 
cilebis umetesoba kodirdeba birTvuli genomiT. 

genetikuri masalis klasifikacia

nebismieri ujreduli struqturisTvis genetikur masalas axasiaTebs oTxi 
ZiriTadi Tavisebureba:

1. replikacia.

2. informaciis Senaxva.

3. Senaxuli informaciis eqspresia.

4. cvalebadoba.

1. replikacia aris procesi, romlis drosac xdeba qromosomuli dnm-is gaor-
mageba ujredis gayofis win.

2. informaciis Senaxva: qromosomebSi arsebuli genebi inaxaven informacias ci-
lis struqturis Sesaxeb. konkretuli tipis ujredebSi mxolod specifikuri 
genebi eqspresirdeba. magaliTad, Tvalis feris ganmsazRvreli geni eqspre-
sirdeba ara yvela ujredSi, aramed mxolod Tvalis feradi garsis ujredebSi; 
cila aqtini eqspresirdeba mxolod kunTis ujredSi da ara sxva tipis ujre-
debSi. 

3. Senaxuli informaciis eqspresia: eqspresia rTuli procesia. informaciis 
dineba ZiriTadad erTi mimarTulebiT xorcieldeba: dnm, rnm da ujreduli 
cilebi (ix. sur. 1.24).

4. cvalebadoba: genetikuri cvalebadoba moicavs qromosomis farglebSi rear-
anJirebas da meiozur `krosingovers~, aseve, cvlilebebs genis farglebSi, rac 
dasabams aZlevs niSan-Tvisebebis mravalferovnebas calkeul individebsa da 
populaciebs Soris. 

qromosomebi aris organizmis genetikuri masala, ramdenadac maT axasiaTebT 
yvela zemoTCamoTvlili Tviseba.
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dnm

transkripcia

i-rnm  r-rnm  t-rnm

ribosoma

translacia

cila

sur.1.24 Senaxuli informaciis eqspresia 

1.7. axseniT gansxvaveba qromosomasa da gens Soris

1.8. daasaxeleT Semdegi ujreduli komponentebis roli genetikuri in-
formaciis SenaxvaSi, eqspresiaSi da gadacemaSi:

● qromatini

● birTvi

● ribosoma

● mitoqondria

● centromeri

savarjiSoebi 1.7 da 1.8

● ujredebi Sedgeba membranisgan, citoplazmisa da birTvisagan masSi 
moTavsebuli qromosomebiT.

● qromosomebi Seicavs dnm-s, romelic kodirebs cilebs.

● yoveli ujredis birTvSi aris 23 wyvili (sul 46) qromosoma, maTgan 44 
autosoma (22 wyvili) da 2 sasqeso qromosoma (X da Y).

● 23 calkeuli qromosoma TiToeuli mSoblisgan aris memkvidreobiT 
miRebuli.

daskvnebi
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● mitozis dros ujredebi iyofa da warmoiqmneba ori identuri ujrdi. 
sasqeso ujredebis meiozuri gayofis dros qromosomebis ricxvi 
naxevrdeba.

● dnm-is struqturaSi Sedis oTxi gansxvavebuli nukleotidi. rnm-Si sami 
fuZis Tanamimdevroba (kodoni) akodirebs erT aminomJavas. aminomJavebi 
ukavSirdebian erTmaneTs da formirdeba cila.

● genetikuri kodi dnm-dan gadaiwereba i-rnm-ze, ris Semdegac is birTvi-
dan gadaitaneba citoplazmaSi, sadac xorcieldeba aminomJavuri jaW-
vis awyoba.

● cilebis awyoba xorcieldeba genetikuri kodis transkripciis da 
translaciis Sedegad.

● mitoqondrias aqvs sakuTari genomi, Tumca mitoqondriuli cilebis 
umravlesoba kodirdeba birTvuli genomis mier.
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02
memkvidreoba

es Tavi moicavs Semdeg sakiTxebs:

● niSan-Tvisebis memkvidreobiT gadacemis mendeliseuli principebi:

● memkvidreoba: genebi da alelebi;

● dominantoba: alelebis urTierTqmedeba;

● segregacia - calkeuli genebis memkvidreobis xasiaTi, penetis 
cxrili;

● genTa damoukideblad ganawileba - ori an meti genis memkvidreoba

● mendeliseuli principebidan gadaxrebi:

● mitoqondriuli memkvidreoba;

● penetrantoba;

● genomuri imprintingi;

● sqesTan dakavSirebuli efeqtebi;

● mutaciebi;

● genetikuri SeWiduloba;

● poligenuri da multifaqtoruli memkvidreoba;

● epistazi;

● pleiotropia.

swavlis mizani

Sesavali
didi xnis win dadgenili iqna, rom biologiuri niSan-Tvisebebi SesaZlebelia 
memkvidreobiT gadaeces. pirveli mniSvnelovani aRmoCena, romelic memkvidre-
obiT gadacemis meqanizmebs eZRvneba, ekuTvnis gregor mendels, romelic mecx-
ramete saukunis bolos moRvaweobda. 

mendeli ikvlevda mcenare bardaSi niSan-Tvisebebis memkvidreobiT gadace-
mis xasiaTs saabatoSi berad yofnis periodSi. mis mier Sesrulebuli samuSao 
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meoce saukunis dasawyisamde SeumCneveli darCa. mecnierebma, romlebic qro-
mosomebis funqcias Seiswavlidnen, xelaxla aRmoaCines mendelis Sromebi da 
gaacnobieres, rom mas hqonda Camoyalibebuli Teoria niSan-Tvisebebis memkvi-
dreobiT gadacemis Sesaxeb. mendeli aRiarebul iqna genetikis fuZemdeblad da 
genetikis dargi, romelic moicavs martiv memkvidreobas, cnobilia rogorc 
mendeliseuli genetika. 

mendeli eqsperimentebSi mcenareebs iyenebda, Tumca misi aRmoCena adamianis 
genetikisTvisac Sesabamisia. mendelma Camoayaliba ZiriTadi kanonebi, rom-
lebic niSan-Tvisebebis memkvidreobiT gadacemis principebi gaxda. mendelma 
SemogvTavaza memkvidreobis oTxi principi: niSan-Tvisebis memkvidreobis, dom-
inantobis, segregaciis da damoukidebeli ganawilebis. 

1. niSan-Tvisebebis memkvidreobis principi

biologiuri niSan-Tvisebeba gansazRvrulia genebiT. genebi aris memkvidreobis 
ZiriTadi erTeuli. martivi ganmartebiT dnm-is monakveTi, romelic kodirebs 
erT cilas, warmoadgens gens. ramdenadac qromosomebi ganayofierebis Semdeg 
warmodgenilia wyvilebad, esa Tu is geni erTi wyvilis orive qromosomazea 
ganTavsebuli. calkeuli geni wyvili qromosomidan TiToeulze warmodgenilia 
alelebis1 saxiT. aleli aris erTi da imave genis alternatiuli forma, ro-
melic lokalizebulia wyvili qromosomis erTsa da imave adgilas anu lokusSi 
(ix. sur. 2.1).

aleli aleli

sur 2.1 geni, rogorc wesi, Sedgeba ori alelisgan, TiToeuli lokalizebulia wyvil 
qromosomaze.

2. dominantobis principi

alelebi SesaZlebelia warmodgenili iyos erTi da imave genis sxvadasxva ver-
siiT. Tu ori gansxvavebuli dnm-Tanamimdevrobis matarebeli aleli individSi 

1 xandaxan sityvebma, geni da aleli, SesaZlebelia erTmaneTi Caanacvlon. 
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gansazRvravs konkretul niSan-Tvisebas erT-erTi alelis gamovlena SesaZle-
belia SeiniRbos misi partniori aleliT. dominanturi aleli gamovlinde-
ba miuxedavad imisa, Tu ra informaciis matarebelia meore aleli. magali-
Tad, adamianSi aleli, romelic kodirebs Worfls, dominirebs uWorflobis 
ganmsazRvrel alelze. Sesabamisad, individs, romelic aris am genis gansxvave-
buli alelebis matarebeli - Worflianobis ganmsazRvreli alelis da alelis, 
romelic gansazRvravs uWorflobas - eqneba Worfliani kani. es xdeba imis 
gamo, rom Worflis ganmsazRvreli aleli dominanturia da gamovlindeba am 
individSi. individi, romelsac aqvs ori gansxvavebuli tipis aleli calkeuli 
niSan-Tvisebis mixedviT (rogoricaa Worfli), aris heterozigoturi. 

alels, romelic ar eqspresirdeba (gamovlindeba), misi partniori dominanturi 
alelis arsebobis gamo, recesiuli ewodeba. recesiuli alelebi mxolod maSin 
eqspresirdeba, rodesac orive aleli recesiul mdgomareobaSia. individebs, 
romelTac aqvT ori recesiuli an ori dominanturi aleli (ori identuri 
aleli) am niSan-Tvisebis mixedviT homozigoturs uwodeben.

individis homozigoturoba an heterozigoturoba calkeuli niSan-Tvisebis 
mimarT ganisazRvreba imis mixedviT, genis gansxvavebuli alelis matarebelia 
individi Tu erTi da imavesi. aRniSnuli SeiZleba daxasiaTdes, rogorc indi-
vidis `genotipi~. genotipi aris individis genetikuri masala, ufro konkre-
tulad erTi lokusis alelebi. termini fenotipi gamoiyeneba genis (an wyvili 
alelis) eqspresiis dasaxasiaTeblad (cxrili 2.1). 

cxrili 2.1 genotipi da fenotipi WorflianobisTvis 

genotipi
klasifikacia fenotipi

aleli 1 aleli 2

Worflianoba Worflianoba homozigoti aqvs Worfli

Worflianoba uWorfloba heterozigoti aqvs Worfli

uWorfloba Worflianoba heterozigoti aqvs Worfli

uWorfloba uWorfloba homozigoti ara aqvs Worfli

aleluri urTierTqmedeba

dominanturi alelebi fenotipurad gamovlindeba rogorc heterozigotur, 
aseve homozigotur mdgomareobaSi. recesiuli alelebi gamovlindeba mxolod 
im SemTxvevaSi, Tu orive aleli recesiulia (homozigoti recesiuli).

dominanturi da recesiuli alelebis aRsaniSnad gamoiyeneba simboloebi didi 
da patara asoebis saxiT. didi aso gamoiyeneba dominanturi alelis aRsaniSnad, 
xolo patara _ recesiulis. aso “F” aRniSnavs Worflis ganmsazRvrel dominan-
turi alels, xolo aso “f ” aRniSnavs recesiul alels. individs, romelic aris 
heterozigoti Worflis genis mimarT, eqneba Ff genotipi. homozigoti domi-
nanti _ FF, maSin roca homozigoti recesiuli _ ff.
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sxvadasxva aleluri niSan-Tvisebis aRsaniSnad SesaZlebelia nebismieri asos 
gamoyeneba. Tumca umjobesia iseTi asoebis gamoyeneba, romelsac patara asos 
gansxvavebuli versia aqvs, rogoricaa mag, A da a, B da b, gansxvavebiT C da c-
gan. aseTi aRniSvnebi agvaridebs Secdomebs memkvidrebis xasiaTis grafikulad 
gamosaxvis dros. 

mendeliseuli niSan-Tvisebebis magaliTebi

gayofili nikapi 

gayofili nikapi yalibdeba dominanturi 
aleliT (sur 2.2). adamians, romelsac ara 
aqvs gayofili nikapi, ori recesiuli alelis 
matarebelia, romlebic gansazRvraven nikaps 
gayofis gareSe.

sur 2.2 gayofili nikapi

yuris bibilo

Tavisuflad mdgomi yuris bibilo, sur. 2.3, aris dominan-
turi niSani.

SeerTebuli yuris bibilo (sur. 2.4) 
recesiuli niSania. 

sur. 2.3 Tavisuflad mdgomi yuris bibilo

sur. 2.4 SeerTebuli yuris bibilo

enis daxveva

U-s msgavsad enis formirebis unari dominanturi ni-
Sania (sur. 2.5).

sur. 2.5 enis daxveva
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V-s formis Tmis xazi

Sublze V-s formis Tmis xazi (sur. 2.6) domi-
nanturi niSan-Tvisebaa. nebismier individs, 
romelsac ar aqvs aseTi formis Subli, ho-
mozigoti recesiulia swori moxazulobis 
Tmis xaziT.

sur. 2.6 Sublis piki

loyis `CaRrmaveba~

loyis `CaRrmaveba~ dominanturi geniTaa ganpirobe-
buli (sur. 2.7). individi, romelsac gaRimebis dros 
loyaze ar uCndeba `CaRrmaveba~, ori recesiuli 
alelis matarebelia. 

sur. 2.7 loyis CaRrmaveba

cera TiTis gadaxris unari

cera TiTis gadaxris unari (sur. 2.9) aris dominanturi 
niSani. individebs, romlebic ver gadaxrian TiTs, aqvT 
ori recesiuli aleli.

sur. 2.8 cera TiTis gadaxra

matareblebi

`matarebeli~ aris individi, romelic atarebs konkretuli niSan-Tvisebis rece-
siul alels, magram ar avlens am niSan-Tvisebas dominanturi alelis arsebobis 
gamo. individebs, romlebic `atareben~ Worflis ganmsazRvreli genebis domi-
nantur da recesiul alelebs (heterozigoti), aqvT Worfli, magram isini aseve 
arian `uWorflobis~ ganmsazRvreli alelis matareblebi.
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a. CamoTvlilTagan romeli SeiZleba gamoviyenoT genotipis abreviatur-
isTvis?

  AB Cd Ee fg

b. romels aRniSnavs AA: heterozigots Tu homozigots?

g. erTi niSan-Tvisebis mixedviT ramdeni aleli SeiZleba hqondes genotip-
Si individs: 1, 2 Tu 3?

savarjiSo 2.1

3. segregaciis (daTiSvis) principi 

gametebis formirebisas wyvili alelebi erTmaneTs scildeba ise, rom yoveli 
gameta Seicavs TiToeuli wyvilis mxolod erT alels. aleluri wyvilebi ga-
nayofierebis Semdgom aRdgeba. 

rogorc cnobilia, organizmis yvela birTviani ujredi, sasqeso ujredebis 
(spermatozoidi da kvercxujredi) garda, Seicavs 46 qromosomas, diploiduri 
kompleqts. es qromosomebi warmodgenilia 22 wyvili autosomisgan da ori 
sasqeso qromosomisgan. mendelis eqsperimentebi Seexeboda mxolod iseT niSan-
Tvisebebs, romelTa ganmsazRvreli genebi autosomebSi iyo lokalizebuli da, 
amdenad, mis mier postulirebuli principebi Seexeba mxolod 22 wyvil auto-
somas adamianSi (ix. Tavi 4, sqesTan SeWiduli memkvidreoba). 

Cven ukve viciT, rom qromosomebis, romlebzec lokalizebulia alelebi, 
segregacia meiozis dros xdeba. sasqeso ujredebis Camoyalibebisas qromo-
somebis raodenoba naxevardeba (xdeba haploiduri) da arc erTi maTgani ar 
aris dawyvilebuli. gametebi Seicavs TiToeuli wyvilidan TiTo qromosomas, 
Sesabamisad TiTo alels. meiozis procesSi qromosomuli wyvilebi da Sesa-
bamisad, maTze lokalizebuli alelebi erTmaneTs dacildeba. ganayofierebis 
Semdeg spermatozoidi da kvercxujredi qmnis diploidur zigotas. alelebi 
STamomavlobaSi kombinirdeba (sur. 2.9). 

meiozi

ganayofiereba

sur 2.9 meiozi da ganayofiereba
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erTeuli genis memkvidreobis SemTxvevaSi STamomavlobis aleluri kombina-
ciebi advili gamosaTvlelia. identuri alelebis matarebeli gametebis Ser-
wymis Sedegad warmoiqmneba mxolod homozigoturi genotipi garkveuli niSan-
Tvisebis mixedviT (ix. sur. 2.10)

sur. 2.10 erTeuli genis memkvidreoba

magaliTad, dedas, romelic homozigoti recesiulia Sublze swori Tmis moxa-
zulobis mixedviT da mamas, romelic aseve homozigoturia amave niSan-Tvisebis 
mixedviT, eyolebaT mxolod homozigoturi recesiuli STamomavloba, romelT-
ac eqnebaT swori Tmis xazi (ix. sur. 2.11). 

deda mama

STamomavloba

sur. 2.11 homozigoturi recesiuli genotipi, sadac `a~ -Ti aRniSnulia Sublze swori 
Tmis moxazulobis recesiuli geni, `A~ dominanturi geni V formis Tmis xazisTvis ar 
aris warmodgenili.



28

genetika

erTi da imave genis gansxvavebuli alelis matarebeli gametebis Serwymis Sede-
gad warmoqmnil STamomavlobas am niSnis mixedviT eqneba heterozigoturi 
genotipi (ix. sur. 2.12).

deda mama

STamomavloba

sur. 2.12 heterozigoturi genotipi 

erTeuli genis memkvidreobisTvis dawyvilebis eqvsi ZiriTadi tipi arsebobs 
(cxrili 2.2). qvemoT ganxiluli magaliTebi (sur 2.13. i-vi) Seexeba yuris bibilos 
formas, Tumca es magaliTebi SeiZleba gavrceldes yvela erTeuli genis 
recesiul da dominantur niSan-Tvisebaze. zogierT individs aqvs ̀ Tavisuflad~ 
mdgomi yuris bibilo, zogierTs ki `SeerTebuli~. rogorc `Tavisufali~, ise 
`SeerTebuli~ yuris bibilo gansazRvrulia erTi da imave genis sxvadasxva 
aleliT. aleli `Tavisufali~ yuris bibilosTvis dominirebs `SeerTebuli~ 
yuris bibilos alelze. alelebis aRsaniSnad am SemTxvevaSi gamoyenebulia aso 
E (E- ear lobes (yuris bibilo)). E aRniSnavs dominantur `Tavisufal~ bibilos da 
e - recesiul `SeerTebul~ yuris bibilos.

homozigoturi 
Tavisufali bibilo

homozigoturi 
Tavisufali bibilo

homozigoturi 
Tavisufali bibilo

mSoblebi

STamomavloba

gametebi

sur. 2.13. i 
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homozigoturi 
Tavisufali bibilo

heterozigoturi 
Tavisufali bibilo

homozigoturi 
Tavisufali bibilo

mSoblebi

STamomavloba

gametebi

heterozigoturi 
Tavisufali bibilo

sur. 2.13. ii 

homozigoturi 
Tavisufali bibilo

homozigoturi 
SeerTebuli bibilo

heterozigoturi 
Tavisufali bibilo

mSoblebi

STamomavloba

gametebi

sur. 2.13. iii 

heterozigoturi 
Tavisufali bibilo

heterozigoturi 
Tavisufali bibilo

homozigoturi 
Tavisufali 

bibilo

mSoblebi

STamomavloba

gametebi

heterozigoturi 
Tavisufali

bibilo

heterozigoturi 
Tavisufali

bibilo

homozigoturi 
SeerTebuli

bibilo 

sur. 2.13. iv 
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heterozigoturi 
Tavisufali bibilo

homozigoturi 
SeerTebuli bibilo

heterozigoturi 
Tavisufali bibilo

mSoblebi

STamomavloba

gametebi

homozigoturi 
SeerTebuli bibilo

sur. 2.13. v 

homozigoturi 
SeerTebuli bibilo

homozigoturi 
SeerTebuli bibilo

homozigoturi 
SeerTebuli bibilo

mSoblebi

STamomavloba

gametebi

sur. 2.13. vi 

cxrili 2.2 erTeuli genis memkvidreobis eqvsi ZiriTadi tipi 

nomeri  mSoblebi STamomavlobis

genotipi

fenotipi

i EE x EE EE 100% Tavisufali bibilo 100%

ii EE x Ee EE 50%, Ee 50% Tavisufali bibilo 100%

iii EE x ee Ee 100% Tavisufali bibilo 100%

iv Ee x Ee EE 50%, Ee 25%, ee 25% Tavisufali bibilo 75%, SeerTebuli bibilo 25%

v Ee x ee Ee 50%, ee 50% Tavisufali bibilo 50%, SeerTebuli bibilo 50%

vi ee x ee ee 100% SeerTebuli bibilo 100%

penetis cxrili

STamomavlobis SesaZlo genotipis da fenotipis gamoTvlis alternatiuli 
meTodi penetis cxrilis gamoyenebaa. penetis cxrili mosaxerxebelia alelebis 
segregaciis da STamomavlobaSi SesaZlo kombinaciis sailustraciod.
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penetis cxrilis Sedgena sakmaod martivia Tu gavacnobierebT, rom mSoblebis 
alelebi erTmaneTs dacildeba gametebis formirebisas. ZiriTadi CarCo moicavs 
oTxi perpendikularuli xazisgan Semdgar bades (sur. 2.14i).

sur 2.14.i penetis cxrili

mSoblebis SesaZlo gametebi cxrilSi Cawerilia vertikalur da horizonta-
lur kidura ujrebSi (ix. sur 2.14 ii).

A a

A

a
sur 2.14 ii gametebis formirebisas xdeba alelebis segregacia. am etapze TiToeul 
ujraSi alelis Semcveli gameta mxolod erTi asoTia Cawerili. 

TiToeul ujraSi Caiwereba mSobelTa gametebis SesaZlo kombinaciebi (2.14 iii).

gadawereT 
asoebi 
ujrebSi 
sveti+rigi

es ujra Seivseba ase aA, 
Tumca miRebuli praqtikaa, 
rom jer daiweros didi aso, 
Semdeg ki-patara

sur 2.14 iii penetis cxrilis gamoyeneba SeiZleba STamomavlobis SesaZlo genotipis 
gamosaTvlelad.
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a. penetis cxrilis saSualebiT gamoTvaleT rogori iqneba STamomav-
lobis savaraudo genotipi, Tu mamis genotipia Bb, dedis ki - bb.

b. ori, Bb genotipis mqone individis qorwinebis Sedegad STamomavlobis 
ramden procents eqneba mSoblebis msgavsi genotipi? ramden procents 
eqneba igive fenotipi?

savarjiSo 2.2

erTeuli genis memkvidreobis dros gametebis Serwymis SesaZlo albaTobis maqsi-
maluri raodenoba oTxia (rac Seesabameba penetis cxrilis oTx ujras). Tumca 
am oTxi SesaZlo variantidan fenotipurad maqsimum ori varianti formirdeba. 
zogierT SemTxvevaSi genotipuradac da fenotipuradac mxolod erTi tipis 
STamomavlobis miReba xdeba. magaliTad, Tu erT-erTi mSobeli konkretuli 
niSnis mixedviT aris homozigoti dominanti (GG ), xolo meore - homozigoti 
recesiuli (gg), miiReba mxolod heterozigoti STamomavloba (Gg). 

eniT daxvevis unari (U-s magvari formis miReba eniT) adamianSi dominanturi 
niSania. T-Ti aRiniSneba dominanturi aleli da t-Ti - recesiuli. or individs, 
romlebic heterozigoturebi arian am niSniT (Tt) da SeuZliaT enis daxveva, 
eyolebaT STamomavloba alelebis Semdegi SesaZlo kombinaciebiT (sur. 2.15):

● erTi homozigoti dominanturi (SeuZlia enis daxveva)

● ori heterozigoti (SeuZlia enis daxveva)

● erTi homozigoti recesiuli (ar SeuZlia enis daxveva)

T t

T TT Tt

t Tt tt

sur 2.15 penetis cxrili enis daxvevis niSan-TvisebisTvis

amrigad, oTxidan sam STamomavals SeeZleba enis daxveva, rac niSnavs, rom aseTi 
Svilis yolis Sansi 75 procentia. 

albinizmi aris mdgomareoba, romlis drosac kanze melaninis pigmentis ar 
arseboba aRiniSneba. individebs aseve aReniSnebaT pigmentaciis ar arseboba 
rogorc Tmaze, aseve Tvalis ferad garsze. es recesiuli darRvevaa da 
fenotipurad gamovlindeba mxolod maSin, Tu individs aqvs albinizmis 
gamomwvevi ori recesiuli aleli (aa).

savarjiSo 2.3
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a. Tu or heterozigot individs eyolebaT Svilebi, ramdenia Sansi imisa, 
rom maTi erT-erTi STamomavali albinosi iqneba? gamoiyeneT penetis 
cxrili.

b. Tu albinizmis alelis matarebel qals (mas aqvs normaluri kanis feri) 
hyavs Svili albinos mamakacTan, rogori iqneba maTi STamomavlobis 
SesaZlo genotipebi da fenotipebi?

g. ramdenia albaToba imisa, rom maTi STamomavlebi mamis msgavsad 
albinosebi iqnebian?

4. damoukideblad ganawilebis principi

mendelis principebi exeba niSan-Tvisebebs, romlebic erTeuli genis memkvi-
dreobas iTvaliswinebs. Tumca mcirea im genetikuri niSan-Tvisebebis da daa-
vadebebis raodenoba, romlebic mxolod erTi geniT kodirdeba. adamianis gen-
omis gaSifrvis Semdeg mecnierebma aRmoaCines, rom erTi geniT gansazRvruli 
niSan-Tvisebebi SedarebiT iSviaTia. niSan-Tvisebebis umetesoba ramdenime genis 
erToblivi moqmedebis Sedegia. me-5 TavSi detalurad aris ganxiluli poli-
genuri (mravali geni) niSan-Tvisebebis memkvidreobiT gadacema. 

mendelis meoTxe principi ori gansxvavebuli genis memkvidreobis xasiaTs Seexe-
ba. damoukideblad ganawilebis principi gulisxmobs, rom gansxvavebuli genebi 
gansxvavebul fenotipur niSnebs akontroleben da gametebis formirebis dros 
maTi alelebi erTmaneTisgan damoukideblad gadanawildeba. Tundac erTsa da 
imave qromosomaze lokalizebuli sxvadasxva geni damoukideblad gadanawildeba 
gametebis formirebis procesSi. es SeiZleba moxdes qromosomebs Soris geneti-
kuri masalis rekombinaciis (krosingoveri) Sedegad meiozis dros (ix. sur. 2.16). 

meiozamde meiozis 
dros

meiozis 
Semdeg

sur. 2.16 krosingoveri meiozis dros.

amrigad, mendelis meoTxe principi, romelic exeba gansxvavebuli niSan-Tvisebis 
damoukideblad gadanawilebas, axsnilia meiozis dros, rogorc krosingoveris 
procesiT aseve, arahomologiur qromosomebze lokalizebuli genebis sx-
vadasxva gametebSi gadanawilebiT. 
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ori SavTmiani, xveuli Tmis mqone mSoblis ufros vaJs aseve aqvs Savi da 
xveuli Tma. SuaTana Zmas aqvs swori Savi Tma, umcros vaJs ki _ xveuli qera 
Tma. mendelis romeli principis ilustrirebaa aRniSnuli situacia: domi-
nantobis, segregaciis Tu damoukidebeli ganawilebis? 

savarjiSo 2.4

mendeliseuli principebidan gadaxrebi

mendeliseuli genetika Seexeba recesiuli da dominanturi niSan-Tvisebebis 
memkvidreobis kanonzomierebebs. ukanaskneli 100 wlis ganmavlobaSi genetika, 
rogorc mecniereba, ufro ganviTarda, ramac saSualeba mogvca ukeT gagvego, 
niSan-Tvisebebis memkvidreobis kanonzomierebebi. miuxedavad imisa, rom men-
deliseuli principebi amJamadac aqtualuria, mainc arsebobs am principebidan 
gadaxrebi.

1. mitoqondriuli memkvidreoba

ujredis birTvSi arsebuli 46 qromosomis garda, mitoqondrias aqvs sakuTari 
dnm. mitoqondriuli dnm ar memkvidreobs birTvuli dnm-is msgavsad, vinaid-
an is memkvidreobiT gadaecema mxolod dedisgan da ara mamisgan. spermato-
zoidis mier kvercxujredis ganayofierebis dros mamiseuli mitoqondriebi 
eliminirdeba. ase rom, mitoqondriuli genomi, romelic kvercxujredSia mo-
Tavsebuli, ucvlelia. aseTi memkvidreoba mendelis segregaciis kanonidan gam-
onaklisia, vinaidan orive mSobeli Tanabrad ar monawileobs mitoqondriuli 
dnm-is gadacemaSi. 

mitoqondriuli dnm adamianis genomis mxolod mcire nawils Seadgens 37 ge-
niT, romelTaganac 22 geni t-rnm-s kodirebs, 2 ribosomul rnm-s da 13 geni 
- ujreduli sunTqvisTvis saWiro cilebs. miuxedavad imisa, rom mitoqondrias 
sakuTari genomi aqvs, misi normaluri funqcionireba mainc damokidebulia 
birTvuli genomis genebze. 

2. penetrantoba

penetrantoba ukavSirdeba erTeuli genis mier fenotipuri niSnis gamovle-
nis albaTobas. TiTqmis yvela mendeliseuli tipis memkvidreobas axasiaTebs 
100-procentiani penetrantoba, magram yvela niSan-Tviseba ar memkvidreobs 
mendeliseulad. penetrantobis xarisxi izomeba procentebSi. magaliTad, aqon-
droplazia (qondriskacoba), romelic memkvidreobs autosomur-dominanturi 
tipiT, xasiaTdeba asprocentiani penetrantobiT. es niSnavs, rom yvela indi-
vidi, romelic am dominanturi alelis matarebelia, avlens aqondroplaziis 
niSnebs. zogierTi autosomur-dominanturi geni yovelTvis ar eqspresirdeba 
da miiCneva daqveiTebuli penetrantobis mqoned. eqtrodaqtilia (marwuxisebri 
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mtevani), darRveva, rodesac xelis da fexis mtevnis mTavari nawilebi normalu-
rad ar formirdeba, daqveiTebuli penetrantobis magaliTia. yvela individs, 
romelic am dominanturi alelis matarebelia, ar aqvs xelis da fexis mtevanis 
defeqtebi. penetrantobis xarisxi izomeba imis mixedviT, Tu ramdeni individi 
avlens konkretul genTan dakavSirebul fenotips. BRCA1 genis zogierTi mu-
tacia, romelic iwvevs sarZeve jirkvlis simsivnes, gansazRvrulia, rogorc 
75-procentiani penetrantobis mqone, am genotipis mqone individTa 75 pro-
cents uviTardeba sarZeve jirkvlis simsivne, 25 procents ki - ara. 

3. genomuri imprintingi

genebis imprintingi aris movlena, romlis drosac garkveuli genebis eqspresia 
regulirdeba imis mixedviT dedisgan aris memkvidreobiT miRebuli Tu mamis-
gan. imprintirebuli genebi ar eqvemdebareba memkvidreobis zogad kanonzom-
ierebebs, vinaidan erT-erTi mSoblisgan miRebuli aleli ̀ gaCumebulia~ da meo-
re mSoblisgan miRebuli aleli eqspresirdeba. imprintirebuli SeiZleba iyos 
rogorc dominanturi, aseve recesiuli genebi. es genebi `markirebulia~ mSo-
belTa sqesis mixedviT. genebSi dnm-is struqtura ucvlelia, magram markireba 
xorcieldeba meTilis jgufis dakavSirebiT genebis garkveul ubnebTan, rac 
iwvevs maT `gaCumebas~. 

procesi iwyeba gametebis formirebisas, rodesac garkveuli genebi specifiku-
rad imprintirdeba ganviTarebad spermatozoidSi an kvercxujredSi. ganayofi-
erebis Semdeg, miRebul STamomavlobas yvela somatur ujredSi eqneba orive 
mSoblisgan miRebuli imprintirebuli genebi. Tumca memkvidreobiT miRebu-
li imprintirebuli genebi kargaven meTilis jgufis markers STamomavlobis 
sasqeso ujredebSi (spermatozoidi an kvercxujredi). memkvidreobiT miRebuli 
markerebi mocildeba genebs sasqeso ujredebSi da xdeba maTi erTgvari ̀ gadat-
virTva~. es xdeba imgvarad, rom rom axali markerebi Seesabameba STamomavlis 
sqess. aqedan gamomdinare, konkretuli geni SesaZlebelia iyos CarTuli an 
gamorTuli imis mixedviT Tu rogorc gadaecema es geni Semdgom Taobebs ma-
makacidan - qaliSvilze da qaliSvilidan - SviliSvil vaJze da a.S.

genebis imprintingis funqcia bolomde ar aris Seswavlili. genebis imprintin-
gis erT-erTi savaraudo mizezi SesaZlebelia iyos maTi roli embrionuli gan-
viTarebis procesSi. zogierTi geni Tavis markers dabadebis Semdgom kargavs, 
rac imaze miuTiTebs, rom genebis imprintings SesaZlebelia mniSvnelovani 
roli hqondes cilis sinTezis regulaciaSi prenataluri ganviTarebis dros. 

imprintirebuli genebi mniSvnelovania normaluri ganviTarebis da janmrT-
elobisTvis. imprintingisas Tu Sesabamisi alelebi ar `gaCumda~, ujredi iRebs 
alelis or aqtiur asls, rac gamoiwvevs genis zeeqspresias. analogiurad, Tu 
orive aleli imprintirebulia, ar moxdeba Sesabamisi genis eqspresia. es aris 
erT-erTi mizezi imisa, rom parTenogenezi (gaunayofierebeli Casaxva) adami-
anebSi ar aris SesaZlebeli. STamomavlobis misaRebad aucilebelia rogorc 
mamakacis, aseve qalis genebi, ise rom genebis garkveuli Tanafardoba iyos 
aqtiuri.

 



36

genetika

4. sqesTan dakavSirebuli efeqtebi

zogierTi fenotipuri niSan-Tviseba ar memkvidreobs mendeliseulad, vinaidan 
maTze gavlenas axdens individis sqesi. zogierTi niSan-Tviseba mxolod erT-
erT sqesSi gamovlindeba da meoreSi - ara. magaliTad, wveris zrda aris sqesiT 
SezRuduli niSani, vinaidan is mxolod mamakacebs axasiaTebT (Tumca orive 
sqesi memkvidreobiT iRebs Sesabamis gens). 

sxva niSan-Tviseba SesaZlebelia erT sqesSi moqmedebdes rogorc dominanturi, 
xolo meoreSi _ rogorc recesiuli. magaliTad, mamakacuri gamelotebis tipi. 
gamelotebis aleli moqmedebs dominanturi xasiaTiT mamakacebSi, xolo rece-
siuliT - qalebSi. es movlena cnobilia, rogorc sqesis gavleniT ganpirobe-
buli niSan-Tviseba. (qalebi, rogorc wesi, ar melotdebian maSinac ki, Tu isini 
ori recesiuli alelis matarebelni arian simelotis ganmsazRvreli niSan-
Tvisebis mixedviT, Sesabamisi hormonis ar arsebobis gamo). 

5. mutaciebi

mutacia qromosomuli dnm-is Tanamimdevrobebis cvlilebaa. mutanturi genebi 
SesaZlebelia STamomavlobas gadaeces mendeliseuli gziT. Tumca SesaZlebe-
lia moxdes axali mutacia da Secvalos is genetikuri niSan-Tviseba, romelic 
memkvidreobiT unda gadaeces STamomavlobas. magaliTad, normaluri simaRlis 
or mSobels hyavs Svili aqondroplaziiT (qondriskacoba) daavadebuli. ram-
denadac aqondroplazia dominanturi niSania, daavadebulma STamomavalma an 
mSoblisgan unda miiRos dazianebuli geni, an unda moxdes dnm-is cvlileba 
mSoblis gametaSi (Tu arc erTi mSobeli ar aris daavadebuli). 

dinamikuri mutaciebi aris dnm-is cvlilebebi, romlebic progresirebs Taobi-
dan TaobaSi. is, rogorc wesi, iwvevs konkretuli genis farglebSi dnm-is mon-
akveTis dagrZelebas. genetikuri darRveva, romelic gamowveulia am mutaciiT, 
SeiZleba ar gamovlindes ramdenime TaobaSi, sanam genis farglebSi dnm-is mon-
akveTi ar miaRwevs kritikul sigrZes. fragiluri X sindromi da hantingtonis 
daavadeba dinamikuri mutaciebiT gamowveuli genetikuri darRvevebis mxolod 
ori magaliTia. me-6 TavSi mutaciebi ganxilulia ufro detalurad.

6. genetikuri SeWiduloba

genetikuri SeWiduloba gulisxmobs sxvadasxva genebs, romlebic lokalizebu-
lia erTmaneTTan axlos erTsa da imave qromosomaze. mendelis eqsperimentebi 
ZiriTadad Seexeboda sxvadasxva qromosomaze lokalizebuli genebiT gansaz-
Rvrul niSan-Tvisebebs. rodesac genebi erTsa da imave qromosomaze erTma-
neTTan axlos arian lokalizebulni, maT mendelis principi damoukideblad 
ganawilebis Sesaxeb aRar exeba. 

SeWiduloba Seexeba erTsa da imave qromosomaze ganlagebul genebs. rac ufro 
axlos arian genebi erTmaneTTan lokalizebulni, miT ufro nakleb mosalod-
nelia maTi erTmaneTTan dacileba meiozuri krosingoveris dros (ix. sur. 
2.17). SeWiduli genebi erTad memkvidreoben da ar axasiaTebT memkvidreobis 
mendeliseuli Tanafardoba. 
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genebi a + b axlos arian 
erTmaneTTan, krosingoveri 
naklebsavaraudoa

genebi b + c daSorebuli arian 
erTmaneTisgan, krosingoveri 
metad savaraudoa

sur. 2.17 SeWiduloba 

7. poligenuri da multifaqtoruli memkvidreoba 

poligenuri niSan-Tvisebebi kontroldeba ori an meti genis alelebiT garemo 
faqtorebis zemoqmedebis gareSe. mravali fenotipuri niSan-Tviseba kontrol-
deba am gziT. Tumca rogorc erTi geniT ganpirobebuli, aseve poligenuri ni-
San-Tvisebebi SesaZlebelia multifaqtorulic iyos. multifaqtoruli niSan-
Tvisebebi aris erTdroulad rogorc genetikuri, aseve garemos faqtorebis 
zegavleniT gamowveuli. genebis umravlesobis moqmedeba multifaqtorulia. 

adamianis simaRle multifaqtoruli niSan-Tvisebis magaliTia. simaRlis mako-
direbeli genebis arsebobis miuxedavad, saWiroa adekvaturi kveba, raTa miRweu-
li iqnes genebiT gansazRvruli simaRle. adreuli bavSvobis periodSi sakvebis 
naklebobam SesaZlebelia gavlena moaxdinos ara mxolod simaRleSi zrdaze, 
aramed nevrologiur ganviTarebaze da sxva organoTa sistemazec. cxovrebis 
nebismier etapze momxdar ubedur SemTxvevas aseve SeuZlia Secvalos individis 
fenotipi. multifaqtoruli niSan-Tvisebebi mendeliseuli memkvidreobisken 
ixreba, Tumca fenotipuri Sedegis winaswarmetyveleba rTulia garemo faq-
torebis zegavlenis gamo. poligenuri da multifaqtoruli niSan-Tvisebebi 
detalurad ganxiluli iqneba me-5 TavSi.

8. epistazi

rodesac erTi geni Trgunavs sxva genis moqmedebas, icvleba mendeliseuli mem-
kvidreobis normaluri xasiaTi. epistazi aRniSnavs araaleluri genebis urT-
ierTqmedebas. adamianSi epistazis martivi magaliTia xveuli Tmis da simelot-
is genebis urTierTqmedeba. miuxedavad imisa, rom xveuli Tmis geni agrZelebs 
eqspresias, is gavlenas ver moaxdens meloti individis fenotipze.

mravali cila kodirdeba genebiT, romlebic metabolur procesebSia CarTuli. 
am procesSi sakmarisia erT-erTi rgolis amovardna, rom mTeli procesis sab-
oloo Sedegi Seicvalos. epistazis dros SesaZlebelia metaboluri procesis 
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damamTavrebeli cilebis eqspresia SenarCunebuli iyos, magram erT-erTi eta-
pis amovardnis gamo isini ver monawileobdnen procesSi. 

bombeis fenotipi aseve epistazis erT-erTi magaliTia, romelic Seexeba ada-
mianSi ABO sisxlis jgufis gansazRvras. ABO sisxlis jgufi ganisazRvreba 
sisxlis wiTeli ujredebis zedapirze A da/an B antigenis arsebobiT. A da B 
antigeni ujredis zedapirTan dakavSirebulia prekursori cilis saSualebiT, 
romelic ujredis membranaSia CaSenebuli. A da B antigenis ganmsazRvrelia 
erTi da igive genis gansxvavebuli alelebi, xolo prekursori cila sxva geniT 
kodirdeba. Tu individs ara aqvs normaluri geni, romelic kodirebs prekur-
sor cilas, A da B antigeni ver daukavSirdeba ujredis zedapirs (Tundac 
maTi ganmsazRvreli genebi normaluri iyos). aseTi individi avlens O jgufis 
fenotips, miuxedavad imisa, rom SesaZlebelia iyos AB genotipis matarebeli. 

9. pleiotropia

pleiotropia aris ramdenime gansxvavebuli fenotipis gamovlena erTi alelis 
mier. erTeuli genebis umetesoba avlens erTze met niSan-Tvisebas. pleiotro-
pias adgili aqvs maSin, roca geni kodirebs calkeul cilas, romelic orga-
nizmSi erTze met funqcias asrulebs. pleiotropuli genis darRvevebis aR-
moCena rTulia erTi da imave ojaxis farglebSic ki, vinaidan ojaxis wevrebs 
SesaZlebelia gamouvlindes sxvadasxva simptomi. marfanis sindromi (ix. Tavi 
7) aris pleiotropuli genis darRvevasTan dakavSirebuli daavadeba, romlis 
drosac erTi da imave ojaxis wevrebs SesaZlebelia sxvadasxva fenotipuri 
niSan-Tviseba gamouvlindeT. 

a. keTilTvisebiani bulozuri epidermolizisi aris daavadeba, romelic 
warmoiqmneba kolagenis masinTezebeli genis dazianebis Sedegad. am da-
zianebuli genis moqmedeba iwvevs kanis, Tmis, frCxilebis da kbilebis 
paTologiebis ganviTarebas. mendeliseuli principebidan gadaxris 
romeli varianti Seesabameba am daavadebas: sqesTan dakavSirebuli mem-
kvidreoba, genomuri imprintingi Tu pleiotropia?

b. autosomur-dominanturi pigmenturi retiniti sibrmavis erT-erTi 
formaa. daavadeba xasiaTdeba arasruli penetrantobiT. rogor gesmiT 
es mdgomareoba? 

savarjiSo 2.5

genetikosebis mier idnetificirebulia aTasobiT geni, romlebic gansaz-
Rvraven sxvadasxva niSan-Tvisebas an daavadebas. rac meti aRmoCena keTdeba, 
miT ufro naTeli xdeba, rom aq ganxiluli `wesidan gadaxrebi~ sakmaod xSiria. 
Tumca niSan-Tvisebebis didi nawili mendeliseulad memkvidreobs.
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•	 genetikis fuZemdebelma gregor mendelma Camoayaliba memkvidreobis 
oTxi principi. erTeuli genis (niSan-Tvisebis) memkvidreobis, dominan-
tobis, segregaciis da damoukidebeli ganawilebis principebi mendeli-
seuli genetikis safuZvelia.

•	 memkvidreobis principi moicavs memkvidruli erTeulis, romelsac geni 
ewodeba, STamomavlobiT gadacemas. geni warmodgenilia orive mSoblis-
gan memkvidreobiT miRebuli ori aleliT. 

•	 dominantobis principi gulisxmobs genis farglebSi calkeuli alelis 
moqmedebas, dominanturia (eqspresirdeba) is Tu recesiuli.

•	 recesiuli alelebi mxolod maSin eqspresirdeba, Tu orive aleli rece-
siuli formisaa (an dominanturi alelis ararsebobisas).

•	 segregaciis principi gulisxmobs aleluri wyvilebis dacalkevebas 
meiozis dros. aleluri wyvilebi ganayofierebisas isev aRdgeba.

•	 damoukideblad ganawilebis principi Seexeba ori gansxvavebuli genis 
memkvidreobis xasiaTs. genebi erTmaneTisgan damoukideblad memkvi-
dreoben.

•	 individis genotipi aris misi genetikuri masala, ufro konkretulad 
erTi lokusis alelebi. fenotipi ki _ garegnuli niSan-Tviseba an genis 
moqmedebis gazomvadi Sedegi. 

•	 Tu individis genotipi warmodgenilia erTi da imave genis ori identuri 
aleliT (homologiur qromosomebze identuri dnm-TanamimdevrobebiT) 
homozigoti ewodeba; gansxvavebuli alelebiT warmodgenil genotips ki 
- heterozigoti.

•	 mendeliseuli principebidan gamonaklisebia:

 mitoqondriuli memkvidreoba - mxolod dediseuli memkvidreoba;

 penetrantoba - yvela dominanturi geni ar eqspresirdeba;

 genomuri imprintingi - erT-erTi mSoblisgan memkvidreobiT miRebuli 
aleli imprintirebulia (`gaCumebulia~) da am dros eqspresirdeba meo-
re mSoblisgan miRebuli aleli;

 sqesTan dakavSirebuli efeqtebi - zogierTi niSan-Tviseba SesaZlebelia 
iyos sqesis gavleniT ganpirobebuli an sqesiT SezRuduli;

 mutaciebi - dnm-is cvlilebebi SesaZlebelia iyos rogorc spontanuri, 
ise memkvidreobiT miRebuli;

 genetikuri SeWiduloba - genebi, romlebic erTsa da imave qromosomaze 
axlos arian erTmaneTTan lokalizebulni, maRali albaTobiT erTad 
memkvidreoben;

daskvnebi
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 poligenuri da multifaqtoruli niSan-Tvisebebi ufro xSiria vi-
dre erTeuli geniT ganpirobebuli niSan-Tvisebebi da maTi gamovlena 
damokidebulia genis genTan genis garemosTan urTireTqmedebaze;

 epistazi - ara aleluri genebis (genebi, romlebsac ara aqvT erTmaneTTan 
kavSiri) urTierTqmedeba ise, rom erTi geni gavlenas axdens an Trgunavs 
meore genis eqspresias;

 pleiotropia - erTi calkeuli geni SesaZlebelia iwvevdes sxvadasxva 
fenotipur gamovlinebas, vinaidan erT cilas SesaZlebelia erTze meti 
funqcia hqondes.

damatebiTi literatura 

Cummings, M.R. (2008) Human heredity: Principles and issues. USA: Brooks Cole, International 
edition.

teqsti kargad ikiTxeba, gansakuTrebiT sainteresoa Tavi genebis Taobidan 
TaobaSi gadacemis Sesaxeb (gv.44_69). 

Griffiths, A.J.F., Gelbart, W.M., Lewontin, R.C. and Miller, J.H. (2002) Modern genetic analysis: 
Integrating genes and genomes. Palgrave:Hampshire, W.H. Freeman and Company. 

es teqsti mxolod adamianis genetikas ar Seexeba. is ramdenime Zalze 
mniSvnelovan masalas Seicavs.

kargi internet-wyaro mendeliseul principebTan dakavSirebiT: 

www.biology-online.org/2/1_meiosis.htm

damatebiTi informacia TavSi aRniSnul garemoebebTan dakavSirebiT SegiZliaT 
moiZioT Semdeg vebgverdze:

www.ncbi.nlm.nih.gov/omim

sxvadasxva genetikuri daavadebebi am saitze gamoyofilia indeqsebiT:

•	 keTilTvisebiani bulozuri epidermolizisi SesaZlebelia moiZioT nomriT 
226650.

•	 autosomur-dominanturi pigmenturi retiniti #268000

•	 albinizmi #203100
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autosomur-dominanturi da 

recesiuli memkvidreoba

es Tavi moicavs Semdeg sakiTxebs:

● niSan-Tvisebis memkvidreobiT gadacemis mendeliseuli principebi:

● autosomur-recesiuli memkvidreoba;

● autosomur-dominanturi memkvidreoba;

● dominanturi memkvidreobis variantebi;

● genis moqmedebis formebi;

● ko-dominantoba;

● mravlobiTi alelebi;

● letaluri alelebi.

swavlis mizani

Sesavali
me-2 TavSi ganxiluli iyo memkvidreobis ZiriTadi principebi. es Tavi ki eZRvneba 
erTeuli autosomuri genis darRvevebis memkvidreobiT gadacemas. adamianSi 
arsebobs erTeuli genis cvlilebebiT gamowveuli 10 000 - ze meti daavadeba, 
Tumca es daavadebebi iSviaTia da am tipis darRvevebiT mosaxleobis mxolod 
erTi procentia daavadebuli. erTeuli geniT ganpirobebuli daavadebebi 
cnobilia, rogorc monogenuri daavadebebi. genetikuri darRvevebi gamowveulia 
dazianebuli genebiT. alelebi, romlebic Secvlilia, SesaZlebelia gadaeces 
Semdgom Taobas. Secvlili alelebis Sedegia cilis funqciis daqveiTeba an 
dakargva. Secvlili alelebi igive mutirebuli alelebia. 

mutanturi genebis memkvidreobis xasiaTi damokidebulia genis adgilmdeba reobaze: 
autosomebzea (qromosomebi 1-dan 22-is CaTvliT) lokalizebuli Tu erT-erT 
sasqeso qromosomaze (XX qalSi, XY mamakacSi), da am genis aleli recesiulia Tu 
domi nanturi. genetikuri daavadebebi, romlebic dakavSirebulia erTeuli genis 
cvlilebebTan, SesaZlebelia memkvidreobiT gadaeces oTxidan erT-erTi gziT:
1. autosomur-recesiuli;
2. autosomur-dominanturi;
3. X-SeWiduli recesiuli;
4. X-SeWiduli dominanturi.
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winamdebare TavSi ganxilulia mxolod autosomur qromosomebze lokalizebuli 
genebis memkvidreobiT gadacemis xasiaTi, X-SeWidul memkvidreobaze ki me-4 
TavSi visaubrebT.

makodirebeli genis farglebSi dnm-is nebismieri cvlilebis Sedegad miRebuli 
genis produqti aseve SesaZlebelia Seicvalos. Secvlili an arafunqciuri 
geni iwvevs genetikur mdgomareobas, romelic gavlenas axdens janmrTelobaze 
da ganviTarebaze. es Secvlili an mutirebuli genebi SesaZloa memkvidreobiT 
gadaeces recesiuli an dominanturi gziT. 

autosomur-recesiuli memkvidreoba
autosomur-recesiuli erTeuli geniT ganpirobebuli daavadebebis mqone 
individSi unda arsebobdes Secvlili alelis ori asli. es individi 
klasificirdeba, rogorc homozigoti recesiuli am daavadebis mimarT. 
heterozigot individSi, romelic mxolod erTi Secvlili da erTi normaluri 
alelis matarebelia, Secvlili alelis moqmedeba fenotipurad ar gamovlindeba 
da klasificirdeba, rogorc dazianebuli alelis matarebeli. matarebeli ar 
aris daavadebuli, magram mas SeuZlia Secvlili aleli memkvidreobiT gadasces 
Semdeg Taobas. recesiuli fenotipis gamosavlenad individi orive alelis 
recesiul formas saWiroebs.

individebis umravlesoba Tavis genebSi usimptomod atarebs mcire recesiul 
cvlilebebs. recesiuli darRvevebis umetesoba, ganpirobebulia mutaciebiT, 
romlebic genis produqtis funqciis daqveiTebas an dakargvas iwveven. maT 
funqciis dakargvis mutaciebs uwodeben. recesiuli daavadebebi erTeuli geniT 
ganpirobebuli daavadebebia, romlebic warmoiqmneba ori funqciadaqveiTebuli 
(mutanturi) alelisgan da gamovlindeba homozigot individSi.

daavadebuli individebis umravlesobas heterozigoti mSoblebi hyavT, 
romlebic ar arian daavadebulni, vinaidan erTi Secvlili da erTi normaluri 
aleli aqvT da daavadebis matareblebs warmoadgenen. 

autosomur-recesiuli memkvidreobis maxasiaTeblebi
● autosomur-recesiuli daavadebebis SemTxvevaSi mamakacebi da qalebi 

daavadebis Tanabari riskis qveS imyofebian;
● genebis eqspresiam (daavadebis fenotipurma gamovlenam) SesaZlebelia ̀ gamo-

tovos~ ramdenime Taoba, ramdenadac matareblebi daavadebas ar avlenen;
● daavadebuli bavSvis mSoblebi mutanturi alelis asimptomuri matareblebi arian;
● Tu orive mSobeli daavadebulia, yvela Svili aseve daavadebuli iqneba;
● daavadebul individebs homozigot janmrTel partniorebTan, rogorc wesi, 

fenotipurad normaluri Svilebi hyavT.

niSnis gamovlenis albaToba aris 1 SemTxveva 4-dan. 

memkvidreobis xasiaTi

daavadebuli individi (homozigoti recesiuli) dawyvilebis sami SesaZlo 
variantidan erT-erTi gziT miiReba:



43

autosomur-dominanturi da recesiuli memkvidreoba

1. ori heterozigoti mSobeli : Aa x Aa (orive mSobeli matarebelia) (ix. sur 
3.1). 

autosomur-recesiuli

matarebeli 
mama

matarebeli 
deda

janmrTeli

daavadebuli

matarebeli

janmrTeli
vaJiSvili

matarebeli
qaliSvili

matarebeli
vaJiSvili

daavadebuli
qaliSvili

sur. 3.1 ori heterozigoti mSobeli
A=normaluri aleli, a=dazianebuli recesiuli aleli

es aris dawyvilebis yvelaze gavrcelebuli varianti, romlis drosac 
warmoiqmneba daavadebuli STamomavloba. aseTi tipis dawyvilebis dros 
daavadebuli STamomavlobis yolis albaTobis riski 25 procentia.

A a

A AA Aa

a Aa aa

sur. 3.2 riskis gamoTvla ori heterozigoti mSoblis STamomavlobisTvis
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STamomavloba iqneba:

4 dan 1 anu 25 procenti janmrTeli ara matarebeli (AA);
2 dan 1 anu 50 procenti janmrTeli matarebeli (Aa);
4 dan 1 anu 25 procenti daavadebuli (aa).

2. recesiuli homozigoti x heterozigoti aa x Aa (daavadebuli mSobeli 
matarebel mSobelTan) (ix. sur. 3.3).

autosomur-recesiuli

daavadebuli 
mama

matarebeli 
deda

janmrTeli

daavadebuli

matarebeli

daavadebuli
vaJiSvili

matarebeli
qaliSvili

matarebeli
vaJiSvili

daavadebuli
qaliSvili

sur. 3.3 recesiuli homozigoti x heterozigoti mSobeli

am tipis dawyvilebis Sedegad miRebuli STamomavlobisTvis daavadebis riski 50 
procentia (ix. sur. 3.4).

A a

a Aa Aa

a Aa aa
sur. 3.4 riskis gamoTvla recesiuli homozigoti da heterozigoti mSoblis STamomavlobisTvis
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STamomavloba iqneba:

2 dan 1 anu 50 procenti matareblobis riskiT;

2 dan 1 anu 50 procenti daavadebis riskiT;

3. ori recesiuli homozigoti: aa x aa (orive daavadebuli mSobeli) (ix. sur. 
3.5). 

autosomur-recesiuli

daavadebuli 
mama

daavadebuli  
deda

janmrTeli

daavadebuli

matarebeli

daavadebuli
vaJiSvili

daavadebuli
qaliSvili

daavadebuli
vaJiSvili

daavadebuli
qaliSvili

sur. 3.5 ori recesiuli homozigoti mSobeli

daavadebuli STamomavlobis yolis riski 100 procentia (ix. sur. 3.6).

a a

a aa aa

a aa aa
sur. 3.6 riskis gamoTvla ori recesiuli homozigoti mSoblis STamomavlobisTvis
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STamomavloba iqneba:

1 dan 1 anu 100 procenti daavadebis riskiT. 

daavadebuli individi, romelic homozigoti recesiulia, rogorc wesi, am 
samidan erT-erTi dawyvilebis Sedegad miRebuli STamomavalia.

aTasobiT autosomur-recesiuli monogenuri daavadeba arsebobs. cxrili 3.1 
moicavs yvelaze gavrcelebuli daavadebebis ramdenime magaliTs. 

cxrili 3.1 gavrcelebuli autosomuri monogenuri recesiuli daavadebebi

daavadeba qromosoma geni daavadebis niSnebi

adenozin deaminazas 
deficiti

20q ADA mZime kombinirebuli imunodeficiti.

batenis daavadeba 16p CLN3 progresuli daavadeba, romelic iwvevs 
Tavis tvinis neironebis kvdomas.

Tandayolili siyrue 11p USH1C siyrue

kisturi fibrozi 7q CFTR qloris ionebis transportis darRveva, 
rac ZiriTadad iwvevs filtvis fibrozs da 
pankreatits

galaqtozemia 9p GALT galaqtozas metabolizmis darRvevebiT 
gamowveuli ganviTarebis CamorCena.

goSes daavadeba 1q
GBA

RviZlSi, elenTaSi, filtvebsa da Tavis 
tvinSi lipidebis dagroveba, anemia da 
saxsrebis problemebi.

memkvidruli 
hemoqromatozi

6p HFE wvril nawlavSi rkinis gaZlierebuli 
Sewovis gamo rkinis siWarbe.

leicinozi (nekerCxlis 
sirofis sindromi)

7q DLD metaboluri darRveva, romelic iwvevs 
krunCxvebs, zrda-ganviTarebis Seferxebas.

Tvalis da kanis 
albinizmi

11q TYR kanis, Tvalebis da Tmis pigmentaciis ar 
arseboba

fenilketonuria 12q PAH fenilalaninis siWarbe, romelic iwvevs 
Tavis tvinis neironebis dazianebas.

namglisebr ujreduli 
anemia

11p HBB dazianebuli hemoglobini, namglis formis 
sisxlis wiTeli ujredebi, rac iwvevs 
mcire sisxlZarRvebis dacobas.

spinaluri kunTovani 
atrofia

5q
11
20

SMN1
IGHMBP2
VAPB

motoruli neironebis funqciis 
progresuli dakargva, rac iwvevs kunTovan 
atrofias.

Tei-saqsis daavadeba 15q HEXA lipidebis dagroveba, rac iwvevs 
neironebis dazianebas da naadrev 
sikvdils.
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damatebiTi riskebi

yvela adamiani atarebs ramdenime dazianebul recesiul gens, romlebic maT 
janmrTelobaze ar moqmedebs. mosaxleobaSi dazianebuli genis bevri sxvadaxva 
varianti arsebobs. genebi memkvidreobiT aris miRebuli mSoblebisgan da bebia-
babuebisgan, ojaxis wevrebs bevri saerTo geni aqvT da, amrigad, dazianebul 
genebsac iziareben. 

axlonaTesaoba

autosomur-recesiuli genetikuri daavadebebis ganviTarebis riski 
axlonaTesauri kavSirebis mqone individebis STamomavlobaSi izrdeba. 
termini `axlonaTesauri kavSiri~ gulisxmobs qorwinebas sisxliT naTesavebs 
Soris, romelTac saerTo winapari hyavT. axlonaTesauri kavSiris yvelaze 
gavrcelebuli formaa qorwineba pirveli rigis biZaSvil/deidaSvilebs (an 
mamidaSvilebs) Soris, rac waxalisebuli iyo zogierTi qveynis kulturaSi. 
aramonaTesave mSoblebis Svilebs ufro naklebi riski aqvT, rom memkvidreobiT 
miiRon erTi da imave genis ori dazianebuli aleli. bavSvis Tandayolili 
defeqtiT dabadebis riski 2-dan 3 procentamdea, romelTaganac zogierTi 
genetikuri mdgomareobiT iqneba ganpirobebuli. sisxliT monaTesave mSoblebis 
bavSvis genetikuri defeqtiT dabadebis riski izrdeba. riski gaormagebulia 
biZaSvil/deidaSvilebs (an mamidaSvilebs) Soris qorwinebis SemTxvevaSi (5-dan 
6 procentamde). erTi da imave dazianebuli genis orive mSoblisgan miRebis 
riski miT ufro gazrdilia, rac ufro axlonaTesauri kavSiria mSoblebs Soris 
(ufro metia saerTo genebis ricxvi). (ix. cxrili 3.2).

cxrili 3.2 sisxliT naTesavebs Soris urTierTkavSirebi

urTierTobis 
formebi

debi/Zmebi

mSoblebi/Svilebi

biZebi/deidebi

disSvili/ZmisSvili

bebia/babua

naxevarda

naxevarZma

pirdapiri biZaSvilebi

naxevar-biZa

naxevar-deida

naxevar-disSvili

naxevar-ZmisSvili

naTesaobis tipi pirveli rigis 
naTesavebi

meore rigis 
naTesavebi

mesame rigis 
naTesavebi

saziaro genebis 
wili

naxevari /

50 procenti

meoTxedi/

25 procenti

mervedi/

12.5 procenti

zogierT ojaxSi daavadebuli Svilis yolis riski 5-6 procentze maRalia, 
vinaidan mSoblebs, romlebic pirdapiri biZaSvil/deidaSvilebi (an 
mamidaSvilebi) arian, aseve hyavT naTesaur kavSirSi myofi winaprebi.
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a. bavSvs, romelsac aqvs recesiuli genetikuri daavadeba, hyavs janmrTeli 
mSoblebi. daasaxeleT  mSoblebis genotipebi, Tu bavSvis genotipi am 
daavadebis mimarT aris bb? 

b. ratom xdeba Taobis `gamotoveba~ recesiuli genetikuri mdgomareobis 
dros?

savarjiSo 3.1

autosomur-dominanturi memkvidreoba 

autosomur-dominanturi erTeuli geniT ganpirobebuli daavadebebis mqone 
individebs xSirad daavadebasTan asocirebuli alelis mxolod erTi asli 
aqvT Secvlili. mxolod erTi Secvlili alelis arseboba sakmarisia daavadebis 
ganviTarebisTvis. mutanturi, daavadebis gamomwvevi aleli SesaZlebelia 
memkvidreobiT iyos miRebuli erT-erTi daavadebuli mSoblisgan.

rogorc cnobilia, alelebi kodirebs specifikur cilas. rodesac aleli 
ise Seicvleba, rom Sesabamisi konkretuli cila aRar sinTezdeba, darCenili 
funqciaSenarCunebuli aleli kvlav agrZelebs konkretuli cilis sinTezs. 
autosomur-dominanturi daavadebebis dros cilis raodenoba, romelic 
funqciaSenarCunebuli alelis mier aris kodirebuli, ar aris sakmarisi 
organizmis normaluri funqcionirebisTvis.

rig SemTxvevaSi erTi dazianebuli aleli individis daavadebas iwvevs, 
ramdenadac is dominanturia (heterozigoti dominanti) da misi moqmedeba 
normaluri funqciis mqone alelze dominirebs.

individebs, romlebsac orive Secvlili aleli aqvT (homozigoti dominanti), 
daavadebis simptomebi, rogorc wesi, ufro mZimed aqvT gamoxatuli. 
homozigotur dominantur formaSi mravali daavadeba letaluria.

autosomur-dominanturi memkvidreobis maxasiaTeblebi

● rogorc qalebi, aseve mamakacebi erTnairad avaddebian da SeuZliaT 
daavadeba gadascen rogorc vaJebs, aseve qaliSvilebs.

● daavadebuli individis umetesobas hyavs daavadebuli mSobeli. 
daavadeba ar `gamotovebs~ Taobas.

● daavadebul ojaxebSi, sadac erT-erTi mSobelia daavadebuli, 
STamomavlobaze niSan-Tvisebis gadacemis riski 50 procentia.

● Tu orive mSobeli janmrTelia, arc erTi Svili ar iqneba daavadebuli.

memkvidreobis xasiaTi

individi, romelsac aqvs dominanturi aleliT gamowveuli daavadeba, 
dawyvilebis sami SesaZlo variantidan erT-erTi gziT miiReba:
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1. ori homozigoti dominanti mSobeli: AA x AA (orive daavadebuli) (ix. sur. 3.7).

autosomur-dominanturi

daavadebuli 
mama

daavadebuli  
deda

janmrTeli

daavadebuli

daavadebuli
vaJiSvili

daavadebuli
qaliSvili

daavadebuli
vaJiSvili

daavadebuli
qaliSvili

sur. 3.7 ori homozigoti dominanti mSobeli
A =dominanturi dazianebuli aleli, 

daavadebuli STamomavlobis albaTobis riski aris 100 procenti (ix. sur. 3.8)

A A

A AA AA

A AA AA

sur. 3.8 riskis gamoTvla ori homozigoti mSoblis STamomavlobiTvis

STamomavloba iqneba:

1 dan 1 anu 100 procenti daavadebis riskis mqone.
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2. ori heterozigoti mSobeli: Aa x Aa (orive mSobeli daavadebuli) (ix, sur. 3.9).

autosomur-dominanturi

daavadebuli 
mama

daavadebuli  
deda

janmrTeli

daavadebuli

daavadebuli
vaJiSvili

daavadebuli
qaliSvili

daavadebuli
vaJiSvili

janmrTeli
qaliSvili

sur. 3.9 ori heterozigoti mSobeli
A =dominanturi dazianebuli aleli
a =recesiuli normaluri aleli

daavadebuli Svilis yolis riski 75 procentia (sur. 3.10). 

A a

A AA Aa

a Aa aa

sur. 3.10 riskis gamoTvla ori heterozigoti mSoblis STamomavlobiTvis

STamomavloba iqneba:

4 dan 3 anu 75 procenti daavadebis riskiT;

4 dan 1 anu 25 procenti janmrTeli.
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3. heterozigoti x homozigoti recesiuli: Aa x aa ( erTi mSobeli daavadebuli 
da meore janmrTeli) (sur. 3.11).

autosomur-dominanturi

daavadebuli 
mama

janmrTeli  
deda

janmrTeli

daavadebuli

daavadebuli
vaJiSvili

janmrTeli
qaliSvili

janmrTeli
vaJiSvili

daavadebuli
qaliSvili

sur. 3.11 heterozigoti x homozigoti recesiuli mSobeli

daavadebuli Svilis yolis riski 50 procentia (sur. 3.12).

A a

a Aa aa

a Aa aa

sur. 3.12 riskis gamoTvla heterozigoti da homozigoti recesiuli mSoblis 
STamomavlobisTvis iqneba:

2 dan 1 anu 50 procenti daavadebis riskiT;

2 dan 1 anu 50 procenti janmrTeli;
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aTasobiT autosomur-dominanturi monogenuri daavadeba arsebobs. cxrili 3.3 
moicavs yvelaze gavrcelebuli dominanturi daavadebebis ramdenime magaliTs.

cxrili 3.3 gavrcelebuli monogenuri autosomur-dominanturi daavadebebi

daavadeba qromosoma geni daavadebis niSnebi

aqondroplazia 4p FGFR3 tandabloba (qondriskacoba), 
kidurebis grZeli Zvlebis 
damokleba, welis lordozi 
(Sezneqva) da gabrtyelebuli 
cxviris Zgide.

braqidaqtilia 9q ROR2 TiTis (distaluri saxsari) 
anomalurad mokle falangebi 

hantingtonis davadeba 4p HTT uneblie moZraobebi, kognitiuri 
darRvevebi, Tavis tvinis 
progresuli dazianeba.

hiperqolesterolemia 19p LDLR sisxlis qolesterolis 
maRali done, romelic iwvevs 
gulsisxlZarRvTa sistemis 
daavadebebs

marfanis sindromi 15q FBN1 anomalurad maRali, 
dagrZelebuli kidurebiT da 
TiTebiT, gulis defeqtebis 
maRali riski.

miotonuri distrofia 19q DMPK kunTebis progresuli ganleva.

neirofibromatozi tipi I 17q NF1 simsivnuri wamonazardebi nervis 
gaswvriv, kanze da Tavis tvinSi, 
kanis Seferilobis cvlileba, 
hipertenziis maRali riski.

Tirkmlis polikistozuri 
davadeba tipi I

16p PKD1 siTxiT savse kistebi wagrZelebul 
Tirkmelze da sxva organoebze, 
SeiZleba gamoiwvios Tirkmlis 
funqciis dakargva. 

Tirkmlis polikistozuri 
davadeba tipi II

4q PKD2 daavadebas aqvs igive niSnebi, 
rac tipi I-s, mxolod iwyeba 
ufro gvian asakSi da simptomebi 
naklebad mwvavea. 

Sereuli porfiria 1q PPOX hemis (hemoglobinis aucilebeli 
Semadgeneli) sinTezis uunaroba.

adamianSi bevrad meti dominanturi niSan-Tvisebaa cnobili, vidre recesiuli, 
radganac recesiuli niSnebi `damalulia~ matarebel individSi, maSin roca 
dominanturi niSani yovelTvis gamovlindeba. mutanturi dominanturi alelis 
mqone individs daavadebuli Svilis yolis meti riski aqvs (50 procentiani 
riski), vidre recesiuli niSnis matarebel mSoblebs (25 procentiani riski, Tu 
orive mSobeli matarebelia). 
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a. autosomur-dominanturi daavadeba ar `gamotovebs~ Taobebs 
autosomur-recesiuli mdgomareobis msgavsad. axseniT amis mizezebi.

b. ramdenia ori heterozigoti dominanturi mSoblis riski, rom Svili 
imave mdgomareobiT eyolebaT?

g. SeuZlia Tu ara daavadebul homozigot dominant individs da 
homozigot janmrTel individs hyavdeT janmrTeli Svili? 

 b. da g. SekiTxvebisTvis penetis cxrilis Sedgena dagWirdebaT (ix. gv. 
31), rac  pasuxebs ufro TvalsaCinos gaxdis.

savarjiSo 3.2

dominanturi memkvidreobis variantebi

dominanturi da recesiuli alelebis memkvidreobiT gadacema yovelTvis 
klasikurad ar xdeba. arsebobs dominanturi memkvidreobis martivi 
mendeliseuli tipidan ramdenime gamonaklisi, Tundac es genebi isev 
inarCunebdnen memkvidreobis mendeliseul xasiaTs.

1. axali cvlilebebi 

dominanturi daavadebebis mqone individebis umravlesobas hyavs erT-erTi 
daavadebuli mSobeli mainc. Tumca zogierTi cvlileba SemTxveviTad xdeba 
mSoblebis spermatozoidis an kvercxujredis qromosomul dnm-Si an Tundac 
individis embrionuli ganviTarebis adreul etapze. genetikuri darRvevebi 
individebs SesaZlebelia am gziT ganuviTardeT. aseTi individebi daavadebulni 
arian Secvlili alelis gamo, magram maTi mSoblebi janmrTelebi iqnebian. 
Secvlili alelebi SesaZlebelia memkvidreobiT gadaeces Semdgom Taobebs. 
zogierTi daavadebisas axali mutaciebiT ganpirobebuli SemTxvevebis ricxvi 
maRalia. magaliTad, aqondroplaziiT daavadebul bavSvTa 80 procents 
hyavs janmrTeli mSoblebi, magram mutanturi aleli SeiZines an embrionuli 
ganviTarebis adreul etapze, an mSoblebis spermatozoidSi da kvercxujredSi 
warmoqmnili mutaciis Sedegad. 

2. daavadebis dawyebis gviani asaki

zogierTi autosomur-dominanturi daavadeba zrdasrul asakamde fenotipurad 
ar gamovlindeba (mag., hantingtonis daavadeba). es sirTuleebs qmnis 
STamomavlobisTvis daavadebis riskebis gamoTvlis procesSi. 

3. variabeluri eqspresiuloba

dominanturi mdgomareobis simptomebis simZime SesaZlebelia sxvadasxva iyos 
erTi ojaxis warmomadgenlebSic ki, gansakuTrebiT, Tu Secvlili aleli 
kodirebs cilas, romelic saWiroa organizmis mier sxvadasxva funqciis 
Sesasruleblad. es xandaxan arTulebs daavadebis identificirebas da Taobidan 
Taobaze misi gadacemis xasiaTze dakvirvebas. marfanis sindroms erTi da imave 
ojaxis wevrebs Soris variabeluri eqspresiuloba axasiaTebs.
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4. arasruli penetrantoba

Cveulebriv, dominanturi aleli fenotipurad gamovlindeba. rodesac aleli 
yovelTvis eqspresirdeba, es niSnavs, rom mas 100-procentiani penetrantoba 
axasiaTebs. zogierTi dominanturi mdgomareoba ar eqvemdebareba am wess da 
maT daqveiTebuli penetrantoba aqvT. retinoblastoma, Tvalis simsivne, aris 
genetikuri mdgomareobis magaliTi, rodesac Secvlili aleli (RB aleli 13q 
qromosomaze) xasiaTdeba daqveiTebuli penetrantobiT. simsivnis ganviTarebaze 
pasuxismgebeli RB aleli avlens memkvidreobis dominantur xasiaTs, magram 
individTa 20 procents, romlebic atareben Secvlil alels (RB genis), simsivne 
ar uviTardebaT. amrigad, retinoblastomas 80 procentiani penetrantoba aqvs. 

genis moqmedebis formebi

dominantoba, Cveulebriv, maSin vlindeba, rodesac funqciuri aleli 
dawyvilebulia arafunqciur alelTan. mutacia, rogorc wesi, cvlis dnm-
is struqturas alelSi, rac iwvevs misi funqciis dakargvas (an funqciis 
daqveiTebas). individi, romelsac aqvs ori Secvlili aleli, gamoavlens 
mkveTrad gamoxatul fenotips, ramdenadac Secvlili alelis mier Sesabamisi 
cila an saerTod ar sinTezdeba, an sinTezdeba Secvlili formiT. alelis 
recesiulobas alelis funqciis daqveiTeba ki ar gansazRvravs, aramed alelis 
urTierTqmedeba alternatiul alelTan heterozigotur mdgomareobaSi. 
arsebobs aleluri urTierTqmedebis sami ZiriTadi tipi.

1. haploTavsebadoba

haploTavsebadoba aris iseTi mdgomareoba, rodesac calkeul funqciur 
alels unari aqvs warmoqmnas sakmao raodenobis cila normaluri fenotipis 
msgavsi fenotipis CamoyalibebisTvis. Tu TiToeuli aleli kodirebs cilis 
saerTo raodenobis 50 procents (orive funqciuri aleli erTad 100 
procents) da normaluri fenotipi SesaZlebelia miviRoT mxolod cilebis 
50 procentiT, maSin miiCneva, rom funqciuri aleli dominirebs arafunqcuri 
alelze. magaliTad, 9p qromosomaze lokalizebuli GALT genis normaluri 
aleli kodirebs ferments, romelic saWiroa galaqtozis dasaSlelad da 
avlens haploTavsebadobas, maSin, rodesac is organizmSi warmodgenilia 
funqciadakargul, Secvlil alelTan erTad.

2. haploukmarisoba

haploukmarisoba aris iseTi mdgomareoba, rodesac erT funqciur alels ar 
aqvs unari warmoqmnas sakmarisi raodenobis cila. haploukmarisobis SemTxvevaSi 
cilis done unda iyos 50 procentze meti rom individi sicocxlesTan Tavsebadi 
iyos. haploukmarisobisas fenotipi emsgavseba arafunqciuri alelebis 
mqone homozigot fenotips. ufro xSirad heterozigotebma SesaZlebelia 
gamoavlinon naklebi simwvavis fenotipi, rac niSnavs, rom mutanturi aleli 
arasrul dominantobas avlens. 
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3. arasruli dominantoba

alelebis mcire ricxvi ar avlens srul dominantobas. heterozigot individs 
zog SemTxvevaSi eqneba Sualeduri fenotipi ori sxvadasxva homozigoti (AA 
an aa) an heterozigoti (Aa) individisgan gansxvavebiT. arasruli dominantobis 
dros heterozigotis fenotipi Sualeduria. adamianSi arasruli dominantoba 
SeiZleba ganvixiloT xveuli Tmis ganmsazRvreli genis martiv magaliTze. 
individs, romelmac erT-erTi mSoblisgan memkvidreobiT miiRo xveuli Tmis 
aleli da meore mSoblisgan _ swori Tmis aleli, eqneba talRisebri Tma. genebis 
umetesoba, romlebic avlenen arasruli dominirebis xasiaTs, warmoqmnilia 
alelebisgan, romlebSic moxda `funqciis dakargva~. geni, romelic Sedgeba erTi 
funqciaSenarCunebuli da erTi funqciadakarguli alelisgan, saWiro cilebis 
mxolod naxevari raodenobis sinTezs uzrunvelyofs. genetikuri daavadeba, 
ojaxuri hiperqolesterolemia, arasruli dominantobis magaliTia, romlis 
drosac individebs erTi ufunqcio an funqciadaqveiTebuli aleliT aqvT 
qolesterolis maRali done sisxlSi, maSin roca individebs ori funqciadakarguli 
aleliT qolesterolis done gacilebiT maRali aqvT.

swori (s) da xveuli Tmis (c) Tmis ganmsazRvreli alelebi avlenen 
arasrul dominantobas adamianSi. rogorc swori Tmis (ss), aseve xveuli 
Tmis (cc) mqone individebi homozigoturebi arian. heterozigotebs am 
niSnis mixedviT aqvT talRisebri Tma   da   erTi swori Tmis ganmsazRvreli 
da erTi xveuli Tmis ganmsazRvreli( sc)  aleli.  gaiTvaliswineT, rom 
ori gansxvavebuli niSan-Tviseba aRniSnulia sxvadasxva asoTi. 

a. SeavseT penetis cxrili xveuli da talRisebri Tmis mqone individebis 
dawyvilebis SemTxvevaSi.

b. rogori iqneba STamomavloba am dawyvilebis SemTxvevaSi?

g. aris Tu ara SesaZlebeli am individebs hyavdeT Svili swori TmiT?

d. SeavseT penetis cxrili da gansazRvreT talRisebri Tmis mqone ori 
individis STamomavlobis SesaZlo genotipi.

e. aris Tu ara SesaZlebeli mSoblebs talRisebri TmiT hyavdeT Svili 
swori TmiT?

v. aris Tu ara SesaZlebeli mSoblebs talRisebri TmiT hyavdeT Svili 
xveuli TmiT? 

savarjiSo 3.3

alelis klasifikacia _ dominanturia is Tu arasruli dominanturi _ 
damokidebulia individis fenotipze. Tumca fenotipuri maxasiaTeblebi 
SesaZlebelia sxvadasxva gziT ganisazRvros. organizmSi genis produqtis 
raodenobrivi gansazRvra zogjer gamoavlens genis eqspresiis Sualedur 
dones. magaliTad, Tei-saqsis daavadeba nervuli sistemis degeneraciiT 
mimdinare autosomur-recesiuli genetikuri daavadebaa. daavadebuli individi 
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ibadeba janmrTeli, magram daaxloebiT eqvsi Tvis asakSi SeZenili unar-Cvevebis 
TandaTanobiT dakargvas iwyebs, ris Sedegadac etapobrivad brmavdeba, dambla 
emarTeba da garemos aRqma uqveiTdeba. es aris letaluri daavadeba, romlis 
drosac sicocxlis xangrZlivoba daaxloebiT 5 welia. daavadebul individebs 
aqvT HEXA genis ori Secvlili aleli me-15 qromosomaze. funqciuri HEXA 
geni sacicocxlo mniSvnelobisaa nervuli sistemis ganviTarebisTvis. HEXA 
geniT kodirebuli specifikuri fermentis gareSe Tavis tvinSi xdeba lipidebis 
dagroveba, rac saboloo jamSi iwvevs nevrologiur darRvevebs da sikvdils. 
daavadebul individs aqvs ori funqciadakarguli HEXA aleli. heterozigot 
individs, romelsac aqvs erTi funqciuri asli, unari aqvs daasinTezos HEXA 
cilis is raodenoba, romelic sakmarisia dazianebis Tavidan asacileblad. 
amrigad, heterozigotebi dazianebuli genis matareblebi arian. aqedan 
gamomdinare, HEXA alelis janmrTeli, funqciuri asli klasificirdeba, 
rogorc dominanturi arafunqciuri HEXA alelis mimarT, ramdenadac 
heterozigoti individi ar avlens am daavadebisaTvis damaxasiaTebel raime 
simptoms. Tumca organizmSi fermentis donis gansazRvrisas HEXA fermentis 
normaluri raodenobis mxolod naxevars aRmovaCenT, rac imas niSnavs, rom 
fermentis ganaxevrebuli done sakmarisia janmrTelobisTvis. aRniSnuli 
geni heterozigotur mdgomareobaSi bioqimiur doneze avlens arasrul 
dominantobas, magram mTeli organizmis doneze - srul dominantobas. 

aqamde ganxiluli yvela magaliTi Seexeboda alelebs, romelTaganac erT-
erTi dominanturi an recesiuli iyo meoris mimarT. zogierTi mdgomareobis 
dros alelebis gansxvavebuli versiebi Tanabar dominirebas avlenen, rasac 
ko-dominantoba ewodeba. 

ko-dominantoba

ko-dominantobis dros ori alelidan arc erTi ar aris dominanturi an 
recesiuli erTmaneTis mimarT. Tumca STamomavlobaSi ar xdeba `Sereuli~ 
fenotipis formireba, vinaidan orive alelis produqti Tanabrad eqspresirdeba. 
orive mSoblis niSan-Tviseba STamomavlobaSi Tanabrad eqspresirdeba ko-
dominanturi alelebiT. ZiriTadi gansxvaveba arasrul dominantobasa da 
ko-dominantobas Soris is aris, rom ko-dominantobis dros orive aleli 
ganagrZobs funqciuri cilis sinTezs. sxvadasxva cilas SesaZlebelia hqondes 
mcired gansxvavebuli funqcia. 

ko-dominanturi alelebis umetesoba, alelSi dnm-is struqturis cvlilebebis 
Sedegad, gansxvavebuli struqturis cilebis warmoqmnas iwvevs. 

MN sisxlis jgufi 

adamianSi ko-dominantobis magaliTia geni, romelic gansazRvravs MN sisxlis 
jgufs. MN sistema aris sisxlis jgufis tipi, romelic ganisazRvreba 
specifikuri antigenis arsebobiT sisxlis wiTeli ujredebis zedapirze. 
sisxlis jgufis am sistemisTvis identificirebulia ori ko-dominanturi 
aleli: M da N. MN sistema kontroldeba me-4 qromosomaze lokalizebuli 
M da N alelebiT, romelTaganac orive aleli ko-dominanturia erTmaneTis 
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mimarT. MN sisxlis jgufis sistemis mixedviT SesaZlebelia sami gansxvavebuli 
genotipis da fenotipis warmoqmna (ix. cxrili 3.4). 

cxrili 3.4 MN sisxlis jgufis sistema

genotipi fenotipi

MM MM sisxlis jgufi

NN NN sisxlis jgufi

MN MN sisxlis jgufi

MN sisxlis jgufis SemTxvevaSi adgili aqvs ori gansxvavebuli alelis 
eqspresias, rac damaxasiaTebelia ko-dominanturi memkvidreobisTvis.

romlisTvis aris damaxasiaTebeli niSan-Tvisebebis `Sualeduri~ forma  - 
arasruli dominantobisTvis Tu ko-dominantobisTvis?

savarjiSo 3.4

mravlobiTi alelebi

aqamde ganxiluli genetikuri memkvidreobis xasiaTi Semoifargleboda ori 
aleliT. individisTvis genSi alelebis maqsimaluri ricxvi oria (TiToeuli 
mSoblisgan memkvidrulad miRebuli). Tumca populaciebis farglebSi alelebis 
cvlilebebis sxvadasxva formebi SeiZleba arsebobdes, rac iwvevs erTi da imave 
genis mravali sxvadasxva formis warmoqmnas. rodesac arsebobs erTi genis sami 
an meti aleli, gamoiyeneba termini `mravlobiTi alelebi~. unda aRiniSnos, 
rom mravlobiTi alelebi SesaZlebelia arsebobdes mxolod polulaciaSi, 
ramdenadac individi `atarebs~ maqsimum or alels erT genis farglebSi.

simboloebi, romlebic gamoiyeneba mravlobiTi alelebis 
aRsaniSnad

mravlobiTi alelebi aseve avlenen moqmedebis dominantur an recesiul xasiaTs, 
ase rom, didi da patara asoebi mravlobiTi alelebis aRniSvnebisTvisac 
gamoiyeneba. amasTan, mravlobiTi alelebis identificirebisTvis gamoiyeneba 
xarisxis niSani. xarisxis niSani aRniSnavs arsebuli alelis formas da ara 
alelis dominantobas da recesiulobas. 

ABO sisxlis jgufis sistema

adamianSi mravlobiTi alelebis magaliTia ABO sisxlis jgufis sistema, sadac 
sami gansxvavebuli tipis aleli arsebobs populaciaSi: A, B da O. calkeul 
individs am alelebidan mxolod ori aqvs Tavis genomSi da maTi sisxlis jgufi 
damokidebulia am ori alelis kombinaciaze. 
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ABO sistemaSi SesaZlo sisxlis jgufi, romelic SeiZleba individs hqondes, 
aris A, B, AB an O, rac ganisazRvreba ori alelis eqspresiis Sedegad. vinaidan 
sami SesaZlo aleli arsebobs, ABO sisxlis jgufis gens `trialeluri~ geni 
hqvia. es imas ar niSnavs, rom individs sami aleli aqvs, aramed _ imas, rom mas 
aqvs sami SesaZlo formidan ori aleli. 

alelebi akontroleben antigenis warmoqmnas sisxlis wiTel ujredebze. ori 
aleli (A da B) erTmaneTis mimarT ko-dominanturia. mesame aleli (aleli 
O) recesiulia ori ko-dominanturi alelis mimarT da moqmedebs rogorc 
funqciadakarguli aleli. individis fenotipi ganisazRvreba imiT, Tu romeli 
antigenia warmodgenilia sisxlis wiTeli ujredebis zedapirze (ix. sur. 3.13). 

jgufi
A

A

A

AA

A A

A A

jgufi
AB

A

A

AA

A A

A A

B B

B B

B B

B B

jgufi
O

jgufi
B

B

B

BB

B B

B B

sur. 3.13 sisxlis wiTeli ujredebis antigenebi 

simboloebi, romlebic Cveulebriv, gamoiyeneba ABO sistemisTvis, aris aso I 
(gamoiyeneba alelis aRsaniSnad). aso I gamoiyeneba sityva izoaglutinogeni-dan 
gamomdinare. xarisxis niSani (indeqsi) A da B gamoiyeneba antigenisTvis. 

● aleli I 
A gansazRvravs antigens A (A jgufis sisxli).

● aleli I 
B gansazRvravs antigens B (B jgufis sisxli).

● aleli I 
0 ar gansazRvravs antigens (O jgufis sisxli). 

sami aleliT genotipis SesaZlo kombinaciebis ricxvi samze maRalia (ix. cxrili 
3.5).

cxrili 3.5 genotipis kombinaciebi da fenotipebi sisxlis jgufisTvis

genotipi fenotipi

IA IA A jgufi

IA I0 A jgufi

IB IB B jgufi

IB I0 B jgufi

IA IB A B jgufi

I0I0 O jgufi

ABO sisxlis jgufis sistemisTvis eqvsi gansxvavebuli genotipi arsebobs.

homozigoti recesiuli genotipi arsebobs mxolod O jgufis sisxlisTvis. 
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sisxlis jgufis memkvidreobiT gadacema mendeliseuli principiT xorcieldeba, 
A da B-s ko-dominanturobis da aseve, A da B-s O-ze domonantobis 
gaTvaliswinebiT (ix. sur. 3.14). 

ko-dominanturi

sisxlis 
jgufi A

sisxlis 
jgufi B

A aleli

B aleli

O aleli

sisxlis 
jgufi A

sisxlis
jgufi AB

ko-dominanturi

sisxlis 
jgufi B

sisxlis 
jgufi O

sur. 3.14 sisxlis jgufis memkvidreoba

A da B jgufis heterozigoti individebis dawyvilebis Sedegad (AO x BO) 
miRebul STamomavlobas eqneba A, B, AB an O sisxlis jgufi (sur 3.15). 

IB I0

IA IAIB IAI0

I0 IBI0 I0I0

sur 3.15 A da B sisxlis jgufis individebis dawyvilebis Sedegad miRebuli STamomavlobis 
sisxlis jgufi 
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STamomavlobas eqneba : 
4 dan 1-s anu 25 procents AB sisxlis jgufi;

4 dan 1-s anu 25 procents A sisxlis jgufi;

4 dan 1-s anu 25 procents B sisxlis jgufi;

4 dan 1-s anu 25 procents O sisxlis jgufi.

ABO sisxlis jgufis sistema adamianSi aris rogorc ko-dominantobis, asev 
mravlobiTi alelebis magaliTi.

ABO sisxlis jgufis sistemis mixedviT adamians SesaZlebelia hqondes 
oTxi tipis sisxlis jgufi.  A, B, AB an O.

a. A da B alelebi arian ko-dominanturni erTmaneTis mimarT, magram 
dominanturni O alelis mimarT.  individs AA an AO genotipiT eqneba A 
sisxlis jgufi. 

1. CamoTvaleT SesaZlo genotipebi, romlebic SeiZleba hqondes pirs 
sisxlis B jgufiT.

2. ra genotipi SeiZleba hqondes pirs sisxlis O jgufiT?

b. SeavseT penetis cxrili AB da O sisxlis jgufis mqone individebis 
dawyvilebis SemTxvevisTvis. 

1. aris Tu ara SesaZlebeli am dawyvilebis Sedegad gaCndes bavSvi AB 
sisxlis jgufiT?

2. imave dawyvilebis Sedegad aris Tu ara SesaZlebeli gaCndes bavSvi O 
sisxlis jgufiT?

g. SeavseT penetis cxrili heterozigoti A tipis sisxlis jgufis da 
heterozigoti B tipis sisxlis jgufis mqone individebis dawyvilebis 
SemTxvevisTvis. am dawyvilebidan aris Tu ara SesaZlebeli gaCndes 
bavSvi:

 1. AB tipis sisxlis jgufiT?

 2. O tipis sisxlis jgufiT?

d. dedas A sisxlis jgufiT hyavs Svili O sisxlis jgufiT. bavSvis 
biologiuri mama aris ori SesaZlo mamakacidan erT-erTi. erT mamakacs 
aqvs B tipis jgufi, meores ki - AB. romelia bavSvis biologiuri mama?

e. sami bavSvi airia samSobiaros bavSvTa ganyofilebaSi, sadac isini 
daibadnen. sisxlis analizma gamoavlina, rom  bavSvebis da maTi 
mSoblebis sisxlis jgufebi Semdegia:   

 ● bavSvi 1: tipi AB   mSoblebi 1: A da B
 ● bavSvi 2: tipi O    mSoblebi 2: AB da O
 ● bavSvi 3: tipi B    mSoblebi 3: AB da B
gamoTvaleT, romeli bavSvi romel wyvil mSobels ekuTvnis.

savarjiSo 3.5
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letaluri alelebi

alelebi, romelTa nebismieri kombinacia genis farglebSi individis sikvdils 
iwvevs, letaluri alelebis saxeliTaa cnobili. sxvadasxva geniT kodirdeba 
mravali cila, ramelic sasicocxlo mniSvnelobisaa. erTi genis `moqmedebis 
Sewyvetam~ SesaZlebelia Sedegad sikvdili gamoiwvios. genetikuri darRvevebiT 
gamowveuli sikvdili SesaZlebelia sicocxlis nebismier etapze. Tumca 
populaciuri genetikis terminologiis mixedviT, letaluri alelebi individis 
sikvdils reproduqciuli asakis miRwevamde iwveven. es gamoricxavs genebis 
gadacemas Semdeg Taobebze. letaluri alelebi SesaZlebelia moqmedebdes 
rogorc dominanturi, ise recesiuli saxiT.

recesiuli letaluri alelebi 

Tu konkretuli genis mier kodirebuli cilis ararsebobam sikvdili gamoiwvia, 
rogorc wesi, es geni dazianebulia `funqciis dakargvis~ mutaciis Sedegad. 
erTi aleli, romelsac SenarCunebuli aqvs normaluri funqcia, xSirad 
warmoqmnis sakmao raodenobis cilas, romelic akompensirebs partniori 
alelis mier funqciis dakargvas. Tu orive aleli mutirebulia, amas Sedegad 
funqciis sruli dakargva da sikvdili mosdevs. homozigoti individi 
recesiuli aleliT ar `gadarCeba~. sikvdilis dro sxvadasxvaa imis mixedviT, 
Tu ganviTarebis romel etapzea aucilebeli normaluri genis produqti. es 
SesaZlebelia iyos embrionuli stadia, bavSvobis periodi an mozrdili asaki. 
goSes (perinataluri forma) da Tei-saqsis daavadebebi genetikuri daavadebis 
magaliTebia recesiuli letaluri alelebiT.

dominanturi letaluri alelebi

zogierTi genisTvis mxolod erTi funqciuri alelis arseboba ar aris 
sakmarisi imisaTvis, rom ganviTarebisTvis sakmarisi raodenobis cilis sinTezi 
moxdes. arafunqciuri aleli am SemTxvevaSi ise iqceva, rogorc dominanturi, 
ramdenadac mis mier funqciis dakargva individis fenotipze aisaxeba da iwvevs 
sikvdils. genetikuri mdgomareobis, hantingtonis daavadebis, gamomwvevia 
letaluri dominanturi aleli.

zogjer dominanturi alelis ormagi doza genetikur daavadebas da individis 
sikvdils iwvevs. magaliTad, aqondroplaziis (qondriskacoba) gamomwvevi 
Secvlili aleli ise moqmedebs, rogorc dominanturi. heterozigoti individebi 
Secvlili genis efeqts avlenen da aqondroplaziisTvis damaxasiaTebeli 
fenotipi aqvT. Tumca memkvidreobiT miRebuli aqondroplaziis gamomwvevi ori 
aleli iSviaTadaa sicocxlesTan Tavsebadi. am SemTxvevaSi, Secvlili aleli 
dominanturia am daavadebisTvis, magram amavdroulad is recesiuli letaluri 
alelia. 
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aqondroplazia aris qondriskacobis forma. is aris autosomur-
dominanturi mdgomareoba, romlis drosac individi saWiroebs mxolod 
erTi Secvlili alelis arsebobas am mdgomareobis gamosavlenad. 
individTa umetesoba heterozigoturia (Aa) am mdgomareobis mimarT, 
ramdenadac Secvlili alelis ormagi doza (AA) letaluria.

aageT penetis cxrili aqondroplaziiT daavadebuli ori individis 
dawyvilebisTvis.

a. SesaZlebelia Tu ara am dawyvilebis Sedegad gaCndes normaluri 
simaRlis bavSvi?

b. ramdenia procentuli riski aRniSnuli wyvilisTvis, rom eyoloT 
bavSvi, romelic am daavadebiT gardaicvleba?

g. ramdenia procentuli riski imisa, rom mamas aqondroplaziiT da 
normaluri simaRlis dedas eyolebaT aqondroplaziiT daavadebuli 
Svili? 

savarjiSo 3.6

adamianSi mravali genetikuri mdgomareoba an daavadeba dominanturi an 
recesiulia. Tumca es formulireba zedmetad amartivebs genetikaze Sexedulebas. 
ukanaskneli monacemebiT adamianis genomSi 25 000 cilamakodirebeli genia, 
romelTaganac daaxloebiT 1800 geni miCneulia, rom dakavSirebulia erTeuli 
genis (monogenur) daavadebebTan. Tumca, adamianSi gavrcelebuli genetikuri 
daavadebebis umravlesoba viTardeba mutaciebis Sedegad ramdenime gansxvavebul 
genSi, romlebic erTmaneTTan urTierTqmedeben (poligenuri daavadebebi). 
erTeuli genis dazianebiT ganpirobebuli daavadebebi (monogenuri) iSviaTia 
multigenur (poligenur) daavadebebTan SedarebiT. gavrcelebuli genetikuri 
daavadebebi xasiaTdeba memkvidrulobis kompleqsuri gamovlinebiT, rac genis 
genTan urTierTqmedebas da garemo faqtorebis zemoqmedebas gulisxmobs. 
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● autosomur-recesiuli genetikuri daavadebebi monogenuri 
daavadebebia, romlebic vlindeba ori funqciadakarguli alelis 
kombinirebis Sedegad. recesiuli daavadebis ganviTarebisTvis 
Secvlili alelis ori aslia aucilebeli.

● heterozigotebi erTi normaluri aleliT da recesiuli arafunqciuri 
aleliT arafunqciuri alelis matareblebi arian.

● autosomur-recesiuli daavadebebis dros SeiZleba moxdes Taobis 
`gamotoveba~, ramdenadac matarebel individebSi recesiuli, daavadebis 
gamomwvevi, Secvlili aleli ar vlindeba. 

● axlonaTesauri qorwinebis SemTxvevaSi autosomur-recesiuli 
daavadebebis gamovlenis riski STamomavlobaSi izrdeba. 

● autosomur-dominanturi daavadebebi gamowveulia mxolod erTi 
Secvlili aleliT. dominanturi daavadebebi ar `gamotovebs~ Taobebs 
da   individTa umravlesobas erTi mSobeli mainc hyavs daavadebuli.

● dominanturi aleli SesaZlebelia warmoiqmnas axali mutaciebis 
Sedegad, SeiZleba daavadeba daiwyos gvian asakSi, axasiaTebdes 
variabeluri eqspresiuloba da /an arasruli penetrantoba.  

● Secvlili aleli dominanturia Tu recesiuli, ganisazRvreba imis 
mixedviT,  aqvs Tu ara normalur alels (ufunqcio alelis partnior  
alels) unari warmoqmnas genis sakmarisi produqti. janmrTelobisTvis 
arasakmarisi produqtis done aRniSnavs imas, rom normaluri 
aleli haploukmarisia. Tu cilebis done sakmarisia maSin aleli 
haploTavsebadia. 

● arasruli dominantobis Sedegad miiReba `Sualeduri~ fenotipi.

● ko-dominantobas adgili aqvs, rodesac orive aleli kodirebs 
sxvadasxva cilas da orive eqspresirdeba.

● mravlobiTi alelebi SesaZlebelia arsebobdes populaciis farglebSi, 
sadac calkeul individs SesaZlebelia hqondes am alelebis mxolod 
ori varianti.

● letaluri alelebi  iwvevs individis sikvdils. isini SesaZlebelia 
moqmedebdnen, rogorc recesiuli (letalobisTvis saWiroa ori asli), 
ise dominanturi (letalobisTvis sakmarisia erTi asli) xasiaTiT.

daskvnebi
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sqesTan SeWiduli memkvidreoba

es Tavi moicavs Semdeg sakiTxebs:

● X qromosoma;

● Y qromosoma;

● sqesobrivi ganviTareba;

● sqesis memkvidreoba;

● sqesTa Tanafardoba;

● sqesTan SeWiduli daavadebebi;

● fsevdoautosomuri memkvidreoba;

● X inaqtivacia;

● sqesiT SezRuduli da sqesis gavleniT ganpirobebuli memkvidreoba.

swavlis mizani

Sesavali

adamianis genomSi 46 anu 23 wayvili qromosomaa. rogorc qalebs, aseve mamak-
acebs aqvT 22 wyvili autosoma da wyvili sasqeso qromosoma XX qalebSi da XY 
mamakacebSi. qromosomebi dajgufebulia homologiur wyvilebad. yoveli wyvi-
lis TiToeul qromosomas genebi lokalizebuli aqvT erTi da igive lokusSi. 
pirveli 22 wyvili autosoma homologiuri qromosomebia. 23-e wyvili sasqeso 
qromosomebi qalebSi homologiuria, mamakcebSi ki X da Y ar arian homolo-
gebi. Y qromosomis arseboba gansazRvravs mamrobiT sqess (ix. sur 4.1).

X da Y qromosomebi gansxvavdebian erTmaneTisgan. XY qromosomuli nakrebis 
mqone mamakaci heterogameturia (gansxvavaebuli sasqeso qromosomebi), xolo 
qali - homogameturi (ori msgavsi sasqeso qromosoma). genomSi Y qromosomis 
arseboba gansazRvravs mamrobiT sqess da Y qromosomis uqonloba ganapirobebs 
mdedrobiTi sqesis individis Camoyalibebas.
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sur 4.1 sasqeso qromosomebi

X qromosoma

X qromosoma bevrad grZelia Y qromosomasTan SedarebiT da is Seicavs daax-
loebiT 1 400 gens. misi struqtura autosomebis msgavsia. ori X qromoso-
mis mqone qalSi qromosomebi homologebi arian, rac niSnavs, rom alelebi 
dawyvilebulia da moqmedeben dominanturi da recesiuli formiT. mamakacebs 
aqvT erTi X da erTi Y qromosoma, es ori sasqeso qromosoma erTmaneTis-
gan gansxvavdeba, ori patara, fsevdoautosomuri, ubnis garda qromosomebis 
boloebSi. X qromosomaze lokalizebuli genebis umravlesoba sqesis gansaz-
RvraSi naklebad monawileoben. X qromosomaze lokalizebuli genebis umete-
soba cnobilia rogorc X-SeWiduli genebi da avlenen memkvidreobiT gadacemis 
gansxvavebul xasiaTs qalebsa da mamakacebSi (ix. sur. 4.2). 

hipofosfatemia

retis 
sindromi

uiskot-oldriCis
sindromi

anhidrotuli eqtodermuli 
displazia

menkes daavadeba

alportis sindromi

me-9 faqtoriT gamowveuli 
hemofilia

arasruli 
amelogenezi

wiTeli-mwvane ferebis 
ganurCevloba

diuSenis 
kunTovani 
distrofia

nories 
daavadeba

mZime kombinirebuli 
imunodeficiti

fabris daavadeba

me-8 faqtoriT 
gamowveuli 
hemofilia

sur. 4.2 X qromosoma da daavadebis gamomwvevi zogierTi geni
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Y qromosoma

Y qromosoma bevrad pataraa vidre X qromosoma, da Seicavs genebis bevrad mcire 
raodenobas, daaxloebiT oTxmocamde gens. rogorc wesi, Y qromosomis genebis 
95 procenti aris mamrobiTi sqesisTvis specifikuri genebi. darCenili 5 procen-
ti cnobilia rogorc fsevdoautosomuri genebi da mdebareoben Y qromosomis 
boloebze. Y qromosomis fsevdoautosomur ubanSi aRmoCenilia mxolod mcire 
raodenobis genebi (ix. sur. 4.3), romelTac aqvT analogi X qromosomaze. X da Y 
qromosomebs Soris meiozur krosingoverSi es ubnebi monawileoben. fsevdoau-
tosomuri genebidan zogierTi kodirebs cilebs, romlebic monawileoben Zvlis 
zrdaSi, kbilis minanqris formirebaSi, ujredebis gayofis procesSi, imunuro-
bis CamoyalibebaSi, hormonebis formirebaSi da fertilobaSi. 

 mamrobiTi sqesis specifikuri ubani

fsevdoautosomuri ubnebi

SRY

sur. 4.3 Y qromosoma, naCvenebia sxvadasxva genetikuri ubani

Y qromosomis didi nawili Sedgeba mamrobiTi sqesis specifikuri ubnisgan. 
mamrobiTi sqesis specifikuri ubnis farglebSi, romelic esazRvreba qromo-
somis mokle mxris fsevdoautosomur ubans, lokalizebulia mamakacis ganvi-
TarebisTvis mniSvnelovani geni. es geni cnoblia rogorc Y qromosomis sqesis 
ganmsazRvreli ubani (SRY) da kodirebs cilas romelic monawileobs mamakacis 
saTesleebis formirebaSi. Zalian iSviaT SemTxvevaSi zogireTi mamakaci ibadeba 
erTi Y da ramdenime X qromosomiT (XXY, XXXY da XXXXY ix. Tavi 6, mravlobi-
Ti X sindromi). Tumca vinaidan Y qromosoma aris SRY genis matarebeli, yvela 
am SemTxvevis dros individi iqneba mamakaci. genebs, romlebic Y qromosomazea 
lokalizebuli Y -SeWiduli genebi hqviaT (fsevdoautosomuri genebis garda). 

olimpiuri testireba

sqesis ganmsazRvreli ubnis arseboba an ararseboba qalTa aTletizmSi sqe-
sis dasadastureblad gamoiyeneba. 

SemTxveva 4.1
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sqesobrivi ganviTareba

Y qromosomis arseboba iwvevs mamakacis ganviTarebas. ganviTarebis adreul 
etapze yvela embrioni sqesobrivad indiferentulia. prenataluri ganviTa-
rebis daaxloebiT eqvsi kviris periodSi mamrobiTi sqesis ganmsazRvreli ubani 
Y qromosomaze (SRY) iwyebs gaaqtiurebas (Y qromosomis arsebobis SemTxveva-
Si), ris Semdegac hormonebi embrionis ganviTarebas mimarTavs mamrobiTi sqe-
sis ganviTarebisken. Y qromosomis (Sesabamisad SRY) ararsebobis SemTxevvaSi 
embrioni upirobod iwyebs mdedrobiTi sqesis Taviseburebebis Camoyalibebas. 
SRY geni mamakacSi iwvevs movlenebis kaskads, romlebic monawileoben sxva 
genebis gaaqtiuribaSi, amasTan, mravali maTgani lokalizebulia rogorc au-
tosomebze, aseve sasqeso qromosomebze. 

a. rogor ganasxvavebT Y qromosomis fsevdoautosomuri ubnis genebs Y 
qromosomis mamakacis sqesis specifikuri ubnis genebisgan?

b. rogori iqneba individis fenotipi:

1. XX genotipiT

2. piri arafunqciuri SRY geniT Y qromosomaze

3. XXY genotipiT

savarjiSo 4.1

sqesis memkvidreoba

rogorc zeviT aRvniSneT, qalebs aqvT ori X qromosoma yvela ujredis birT-
vSi, mamakacebs ki - erTi X da Y erTi qromosoma. rodesac sasqeso ujredebi 
(spermatozoidi da kvercxujredi) formirdeba qromosomuli kompleqti nax-
evrdeba meiozis procesSi. amasTan, yvela kvercxujredi Seicavs mxolod X 
qromosomas, spermatozoidi ki erT X an erT Y qromosomas (ix. sur. 4.4).

qali mamakaci

meiozuri 
gayofa

kvercxujredi spermatozoidi

sur. 4.4 meiozuri gayofa
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sasqeso qromosomis mixedviT qalebi arian homogameturebi, da SeuZliaT mx-
olod erTi tipis kvercxujredis, romelic Seicavs X qromosomas, formireba. 
mamakacebi ki arian heterogameturebi da SeuZliaT ori tipis spermatozoidis 
formireba; spermatozoidi, romelic Seicavs X qromosomas, da spermatozo-
idi, romelic Seicavs Y qromosomas. embrionisgan, romelic memkvidreobiT 
mamisgan miiRebs X qromosomas, viTardeba mdedrobiTi sqesi da embrionisgan, 
romelic miiRebs Y qromosomas - viTardeba mamrobiTi sqesi. penetis cxrilis 
gamoyeneba SesaZlebelia ara mxolod calkeuli genebis memkvidreobisTvis, ar-
amed, qromosomebis memkvidreobisTvisac (sur. 4.5).

X Y

X XX XY

X XX XY

mamakaci

qali

sur. 4.5 penetis cxrili qromosomebis memkvidreobisTvis

penetis cxrilis Sedegebis mixedviT qaliSvilebis da vaJebis Tanafardoba qor-
winebis Sedegad aris 1:1. STamomavlobis sqess, faqtobrivad, mamakaci gansaz-
Rvravs.

sqesTa Tanafardoba

mendelis segregaciis principis mixedviT, STamomavlobis 50 procenti memkvi-
dreobiT miiRebs Y qromosomas mamisgan da iqneba mamakaci, xolo 50 procenti 
miiRebs X qromosomas da iqneba qali. mamakacsa da qals Soris Teoriuli Tana-
fardoba aris 1:1. Tumca populaciaSi qalsa da mamakacs Soris am proporci-
aze gavlenas axdens sxvadasxva faqtorebi, rogorica gadarCena dabadebisas, 
socialuri da garemo faqtorebi. sqesTa Tanafardoba populaciaSi ganisaz-
Rvreba mamakacTa raodenobis gayofiT qalTa raodenobaze. es ganayofi Semdeg 
mravldeba 1 000-ze. aRniSnuli gamoTvla xorcieldeba ZiriTadi asakobrivi 
jgufebis mixedviT. magaliTad, Tu populacia Sedgeba 3 000 mamakacisagan da 
amave raodenobis qalisagan: 

3 000 mamakaci gayofili 3 000 qalze = 1
miRebuli ricxvi gamravldeba 1 000-ze
1 X 1 000 = 1 000
ase, rom populacia, romelSic qalebis da mamakacebis rocxvi erT-
nairia, sqesTa Tanafardoba 1 000-ia.

sqesTa Tanafardobas Casaxvisas sqesTa pirveladi Tanafardoba ewodeba, ma-
Sin roca sqesTa Tanafardobas dabadebisas - sqesTa meoreuli Tanafaroba. 
pirveladi Tanafardobis zustad gamoTvla yovelTvis ar aris SesaZlebeli, 
vinaidan sqesis identificireba SeuZlebelia adreul saaborte masalaSi.
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mesameuli Tanafardoba populaciaSi ganisazRvreba dabadebis Semdgom sx-
vadasxva asakobrivi jgufebis mixedviT. es Tanafardoba sxvadasxva iqneba moz-
rdilTa asakobriv jgufebSi, rac imis maCvenebelia, rom zogierTi samedicino 
mdgomareoba da garemo faqtori met gavlenas axdens erT-erT sqesze. mag-
aliTad, sqesTa Tanafardoba ixreba qalebisken xandazmul asakSi, anu qalTa 
sicocxlis xangrZlivoba metia vidre mamakacebisa.

a. iqneba Tu ara sqesTa Tanafardoba 1000-ze meti, Tu populaciebis umete-
sobaSi mamakacTa raodenoba metia qalTa raodenobaze?

b. kunZulis populaciaSi 10 400 mamakaci da 12 500 qalia.

 1. ra iqneba sqesTa Tanafardoba am populaciaSi?

 2. ramdeni mamakacia yovel 100 qalze am populaciaSi?

savarjiSo 4.2

jandacvis msoflio organizaciis gamoTvlebis mixedviT sqesTa Tanafardoba 
msoflioSi aris 101.3 mamakaci 100 qalze. es monacemebi miRebulia calkeul 
qveynebSi gamoTvlili monacemebis SejamebiT. did britaneTSi sqesTa Tanafar-
doba aris 98 mamakaci yovel 100 qalze. gamoTvlebi ganxorcielebulia mTeli 
didi britaneTis populaciaSi, asakis miuxedavad. faqtobrivad, did britaneT-
Si 105 axalSobil mamakacze modis 100 axalSobili qali, magram populaciaSi 
asakis matebasTan erTad (65 wlis asakobriv jgufSi mxolod 76 mamakacia yovel 
100 qalze) meti qalia cocxali xandazmul asakSi, vidre mamakaci. 

erT-erTi Teoria, Tu ratom xdeba vaJebis Casaxva ufro xSirad vidre qalebis 
(ix. mag, SemTxveva 4.2) aris, rom Y qromosoma aris patara; spermatizoidi, ro-
melic Seicavs Y qromosomas cotaTi naklebs iwonis vidre X qromosomis Sem-
cveli spermatozoidi, rac Y qromosomis Semcvel spermatozoids upirateso-
bas aZlevs, rom kvercxujredamde miaRwios ufro swrafad. 

dakarguli qalebi

zogierTi sazogadoeba sqesTa Tanafardobis mniSvnelovan mruds war-
mogvidgens iq, sadac mosalodnelze bevrad naklebi qali ibadeba. arse-
bobs dabadebisas sqesTa araTanabari Tanafardobis ramdenime axsna, maT 
Soris, biologiuri, garemo da kulturuli mizezebiT.

iseT qveynebSi, rogoricaa CineTi da indoeTi, kulturuli zegavlenis 
Sedegad mamakacTa ricxvi bevrad metia, vidre qalebisa. orive qveya-
naSi biWis dabadebas gogonasTan SedarebiT upiratesoba eniWeba. mkv-
levrebma (Gupta 2005, Jha et al. 2006, Zeng et al. 1992)  `dakargul~ qalTa didi 
ricxvi gansazRvres. gogonebis dabadebis aRuricxaoba da axalSobili 
gogonebis mkvlelobis praqtika pirvelad CineTSi iqna gamovlenili, rac 
sqesTa Tanafardobis gadaxras iwvevda.

SemTxveva 4.2
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igive gadaxra mamakacis mxares aRiniSna indoeTSi, Tumca umetes SemTx-
vevaSi sqesis prenataluri gansazRvris Semdeg xdeboda XX nayofis mo-
cileba. miuxedavad imisa, rom sqesis prenataluri gansazRvra indoeTSi 
1994 wlidan akrZalulia, kanoni xSirad aris ignorirebuli. 

ja da sxvebis (2006)  mier Seswavlili iqna 1.1 milioni ojaxi indoeTSi da 
aRmoCnda, rom ojaxebSi, sadac ukve hyavdaT gogona, Casaxuli gogonebis 
abortebis an dabadebisSemdgomi sikvdilianobis maCvenebeli maRali iyo. 
xolo gogonebs, romlebsac ar hyavdaT ufrosi da an Zma, gadarCenis 
igive Sansi hqondaT, rogoric biWebs. 

zemoT aRniSnuli imaze miuTiTebs, rom kulturuli faqtorebi `dakar-
guli qalebis~ movlenas xsnis. bolo dros mxolod indoeTSi 100 mil-
ioni `dakarguli qalia~.

dakarguli mamakacebi

ra garemo an kulturuli faqtori SeiZleba miviRoT mxedvelobaSi sqe-
sis arasaTanado Tanafardobis SemTxvevaSi, rodesac mozrdili mamak-
acebis raodenoba naklebia qalebisaze?

savarjiSo 4.3

sqesTan SeWiduli memkvidreoba

X qromosomaze lokalizebuli genebis umravlesoba cnobilia, rogorc X-Se-
Widuli genebi da Y qromosomaze lokalizebuli ki - rogorc Y-SeWiduli. 
Y-SeWiduli niSan-Tvisebebebi mamisgan gadaecema mxolod vaJebs, ramdenadac 
Y qromosoma mxolod mamakacebs aqvT. qalebSi ori X qromosomis arsebobis 
gamo saWiroa recesiuli alelis ori asli, rom gamovlindes recesiuli niSan-
Tviseba. dominanturi da recesiuli genebi qalebSi moqmedeben iseve, rogorc 
autosomur-dominanturi da recesiuli genebi. 

mamakacebs aqvT X qromosomis mxolod erTi asli, amitom am qromosomis yvela 
geni eqspresirdeba, miuxedavad imisa, dominanturi bunebisaa is Tu recesiuli. 
X-SeWiduli genebis mixedviT mamakacebi hemizigoturebi arian. X-SeWiduli ge-
netikuri masala pirdapiri gziT ar gadaecema mamakacidan mamakacs. 

mama X qromosomas yovelTvis qaliSvils gadascems, deda ki - rogorc qaliSvi-
lebs, ise - vaJiSvilebs. 

X-SeWiduli memkvidreoba

ramdenadac Y qromosoma moklebulia X qromosomaze ganTavsebuli genebis 
umetesobas, X qromosomis genebi avlenen memkvidrulobis unikalur Tavise-
burebebs. X-SeWiduli recesiuli genebi mamakacSi yovelTvis eqspresirdeba, 
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ramdenadac ar arsebobs misi Sesabamisi aleli Y qromosomaze. qalebSi ki rece-
siuli genebis eqspresia xdeba mxolod maSin, rodesac geni ori recesiuli 
aleliT aris warmodgenili. qalebSi X qromosoma moqmedebs imave recesiul/
dominanturi formiT, rogorc es xdeba autosomebSi. sasqeso qromosomaze 
SesaZlebelia lokalizebuli iyos zogierTi dazianebuli aleli, romelic mu-
taciis Sedegad warmoiqmna. es dazianebuli genebi iwvevs zogierT genetikur 
mdgomareobas. Secvlili an dazianebuli geni sasqeso qromosomaze SesaZlebe-
lia memkvidreobdes dominanturi an recesiuli xasiaTiT. 

X-SeWiduli memkvidreobisTvis ori ZiriTadi wesi arsebobs: 

1. matarebeli dedis da janmrTeli mamis vaJebs daavadebis 50 procentiani 
Sansi aqvT (ix. sur 4.6);

XXc XY

X Xc Y

XY XcY

c = daavadeba

sur 4.6 X-SeWiduli memkvidreoba 1

2. matarebeli dedis da janmrTeli mamis qaliSvilebs 50 procentiani Sansi 
aqvT, rom iyvnen matareblebi (ix. sur 4.7).

XXc XY

X Xc X

XX XcX

c = daavadeba

sur 4.6 X-SeWiduli memkvidreoba 2
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X-SeWiduli recesiuli memkvidreoba

X qromosomaze lokalizebuli genebis cvlilebebi/mutaciebi xSirad recesi-
ulia. X-SeWiduli recesiuli geni mamakacebSi yovelTvis eqspresirdeba. Tu 
qals aqvs erTi recesiuli da erTi dominanturi aleli, is klasificirdeba, 
rogorc recesiuli alelis X-SeWiduli matarebeli. mamakacebi ver iqnebian X-
SeWiduli matareblebi, vinaidan niSan-Tviseba yovelTvis eqspresirdeba.

X-SeWiduli recesiuli memkvidreobis maxasiaTeblebi

1. rogorc wesi, mamakacebi ufro xSirad avaddebian, vidre qalebi.

2. daavadebuli mamakacebi arasodes gadascemen dazianebul gens TavianT vaJebs 
(ar arsebobs mamakacidan mamakacze niSan-Tvisebis gadacema) (ix. sur. 4.8).

X-SeWiduli recesiuli, daavadebuli mama

daavadebuli 
mama

janmrTeli 
deda

janmrTeli

daavadebuli

janmrTeli 
vaJiSvili

janmrTeli 
vaJiSvili

sur. 4.8 daavadebuli mamakaci vaJs

3. daavadebuli mamakaci Tavis dazianebul gens gadascems yvela qaliSvls (ix. 
sur. 4.9).
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X-SeWiduli recesiuli, daavadebuli mama
daavadebuli 

mama
janmrTeli 

deda

janmrTeli

daavadebuli

matarebeli

matarebeli 
qaliSvili

matarebeli 
qaliSvili

sur. 4.9 daavadebuli mamakaci qaliSvils

4. matarebeli qali gadascems dazianebul gens Tavisi vaJebis naxevars (iqnebian 
daavadebulni) da qaliSvilebis naxevars (iqnebian matareblebi). sxva Svilebi 
iqnebian janmrTelebi (ix. sur. 4.10).

X-SeWiduli recesiuli, matarebeli deda

janmrTeli 
mama

matarebeli  
deda

janmrTeli

daavadebuli

matarebeli

janmrTeli
vaJiSvili

janmrTeli
qaliSvili

matarebeli
qaliSvili

daavadebuli
vaJiSvili

sur. 4.10 matarebeli qali STamomavlobas
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5. dazianebuli genis gadacema daavadebuli mamakacidan SviliSvil mamakacze 
xorcieldeba matarebeli qaliSvilis saSualebiT (ix. sur. 4.11).

daavadebuli 
mama

janmrTeli 
deda

janmrTeli

daavadebuli

matarebeli

daavadebuli
vaJi SviliSvili

matarebeli 
qaliSvili

janmrTeli 
vaJiSvili

sur. 4.11 daavadebuli mamakaci SviliSvilebs qaliSvilis saSualebiT

6. daavadebuli qalebi ori dazianebuli aleliT SeiZleba iyvnen daavadebuli 
mamis da matarebeli dedis Svilebi. X-SeWiduli recesiuli daavadebebis zogi-
erTi magaliTi mocemulia cxrilSi 4.1.
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cxrili 4.1 X-SeWiduli recesiuli daavadebebis magaliTebi

daavadeba geni daavadebis niSnebi

alportis sindromi COL4A5 Tirkmlis funqciis dakargva, 
mxedvelobis daqveiTeba, siyrue 

anhidrotuli eqtodermuli 
displazia

EDA saofle jirkvlebis, Tmis da kbilebis 
ararseboba

ferTa ganurCevloba  
(wiTeli-mwvane)

OPN1LW
OPN1MW

wiTeli/mwvane ferebis garCevis uunaroba

diuSenis da bekeris 
kunTovani distrofia

DMD kunTebis gadagvareba da sisuste

fabris daavadeba GLA endoTeliur ujredebSi lipidebis 
dagrovebis gaZliereba, rac iwvevs gulis 
Setevas da Tirkmlis funqciis moSlas

hemofilia F8
F9

sisxlis Seudedebloba

menkes daavadeba ATP7A Tavis tvinis neironebis gadagvareba, 
spilenZis transportis darRveva

nories daavadeba NDP Tvalis baduris gadagvareba

memkvidruli mZime 
kombinirebuli 
imunodeficiti

ADA B da T limfocitebis nakleboba

uiskot-oldriCis sindromi WAS infeqciebi, gamonayari da sisxldena

fabris daavadeba

fabris daavadeba aris fermentuli darRveva, romlis drosac xdeba zogierTi 
tipis lipidebis (mag., sfingolipidebis) kumulacia sisxlZarRvis, miokardi-
umis da Tirkmlis nefronebis gorglebis endoTeliur amomfen ujredebSi. 
simptomebi bavSvobis asakSi xSirad gamoixateba wvis SegrZnebiT xelebSi da 
fexebSi da angiokeratomebiT (mcire zomis iisferi laqebi kanze). aseve xSirad 
aRiniSneba oflis uqonloba, rqovanas dabindva rqovanaSi cximis dagrovebis 
gamo. gviani niSnebia insulti, gulis infarqti da Tirkmlis funqciis moSla.

daavadeba xSirad sxvadasxva ojaxSi sxvadasxva sirTuliT xasiaTdeba, radganac 
X qromosomaze GLA genis 300-ze meti mutaciaa nanaxi. es geni normaSi kodi-
rebs ferments, keramid triheqsozidazas, romelic normaSi sfingolipidis 
metabolizms axorcielebs. Secvlili geni moqmedebs recesiuli formiT.

jons aqvs fabris daavadeba, magram suzani, misi meuRle, janmrTelia. suzanis 
ojaxSi fabris daavadebis SemTxveva ar aris aRniSnuli. ramdenia Sansi, rom 
maTi Svilebidan romelimes eqneba fabris daavadeba? 

savarjiSo 4.4
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wiTeli/mwvane ferTa ganurCevloba

individs wiTeli/mwvane ferTa ganurCevlobiT ara aqvs unari ganasxva-
vos wiTeli mwvanisgan. es aris ferTa ganurCevlobis yvelaze gavrcele-
buli forma evropaSi, romelic mamakacebis 8 procents da qalebis 0.5 
procents axasiaTebs. qalebi, romelic am Secvlili genis matareblebi 
arian, erTi normaluri geni aqvT X qromosomaze, romelic sakmarisia 
ferTa srulad aRqmisTvis. Secvlili geni moqmedebs recesiuli maneriT. 

a. gamoiyeneT X da Y sasqeso qromosomebis aRsaniSnad da aso c _ ferTa 
ganurCevlobis gamomwvevi recesiuli alelisTvis. rogoria SesaZlo 
genotipi da maTi Sesabamisi fenotipi mamakacebSi da qalebSi?

b. aris Tu ara SesaZlebli or mSobels ferTa ganurCevlobiT hyavdeT 
vaJiSvili sruli mxedvelobiT?

g. aris Tu ara SesaZlebli or mSobels ferTa ganurCevlobiT hyavdeT 
qaliSvili sruli mxedvelobiT? 

d. aris Tu ara SesaZlebli qaliSvils sruli mxedvelobiT hyavdes mama 
ferTa ganurCevlobiT?

e. aris Tu ara SesaZlebli vaJiSvils sruli mxedvelobiT hyavdes deda 
ferTa ganurCevlobiT?

v. qals, romelic srulad xedavs ferebs, hyavs mama ferTa ganurCev-
lobiT. qals hyavs meuRle ferebis ganurCevlobiT da am qorwinebidan 
hyavs ori Svili (vaJi da qaliSvili). ramdenia Sansi, rom:

 1) vaJi iyos ferTa ganurCevlobiT? 

 2) qaliSvili iyos ferTa ganurCevlobiT? 

savarjiSo 4.5

X-SeWiduli dominanturi memkvidreoba

X-SeWiduli recesiuli memkvidreobisgan gansxvavebiT, X-SeWiduli dominantu-
ri niSan-Tviseba yovelTvis mJRavndeba heterozigotur mdgomareobaSi. rode-
sac deda X qromosomaze dominantur gens atarebs, vaJebs da qaliSvilebs aqvT 
50 procentiani Sansi, memkvidreobiT miiRon es dominanturi geni. dedis xaziT 
memkvidreobiT gadacema autosomur-dominanturis msgavsia (ix. sur 4.12). 

rodesac mama aris daavadebuli, dazianebuli geni gadaecema qaliSvils, magram 
ara mis vaJs (ix. sur. 4.13).



78

genetika

X-SeWiduli dominanturi, daavadebuli deda

janmrTeli 
mama

daavadebuli
deda

janmrTeli

daavadebuli

janmrTeli
vaJiSvili

daavadebuli
qaliSvili

daavadebuli
vaJiSvili

janmrTeli
qaliSvili

sur. 4.12 memkvidreoba dedis xaziT

X-SeWiduli dominanturi, daavadebuli mama

daavadebuli 
mama

janmrTeli 
deda

janmrTeli

daavadebuli

janmrTeli
vaJiSvili

daavadebuli
qaliSvili

janmrTeli
vaJiSvili

daavadebuli
qaliSvili

sur. 4.13 memkvidreoba mamis xaziT
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X-SeWiduli dominanturi memkvidreobis maxasiaTeblebi

1. arasodes gadaecema mamidan vaJs.
2. daavadebuli mamis da janmrTeli dedis yvela qaliSvili daavadebulia.
3. daavadebuli mamis da janmrTeli dedis yvela vaJi janmrTelia.
4. daavadebuli qalebis da janmrTeli mamakacebis vaJebis 50 procents da qal-

iSvilebis 50 procents aqvT Sansi iyvnen daavadebulni.
5. daavadebuli mamakacebi, rogorc wesi, ufro mZimed avlenen daavadebis niS-

nebs, vidre daavadebuli qalebi. niSan-Tvisebebi SesaZlebelia letaluric 
ki iyos mamakacebisTvis (ramdenadac ara aqvT meore X qromosoma), magram ara 
qalebisTvis. 

6. ufro xSirad qalebi arian daavadebulni (rogorc Cans, imitom, rom mamak-
acebSi meore X qromosomis ararsebobis gamo daavadeba letaluria).

X-SeWiduli dominanturi daavadebebis ricxvi bevrad mcirea X-SeWidul-rece-
siul daavadebebTan SedarebiT. X-SeWiduli dominanturi daavadebebis mag-
aliTebi mocemulia cxrilSi 4.2.

cxrilSi 4.2. X-SeWiduli dominanturi daavadebebi

mdgomareoba geni daavadebis niSnebi

arasruli amilogenezi AMELX kbilis anomaliuri emali

hipertriqozi HTC2 Tmis sixSire da siWarbe sxeulis zeda nawilSi

hipofosfatonemia PHEX vitamin D-rezistentuli raqiti

pigmentis Seukavebloba NEMO kidurebis kanis yavisferi pigmentacia qalebSi, 
mamakacebSi letaluria

retis sindromi MECP2 neirodegeneracia da cnobierebis daqveiTeba 
qalebSi, mamakacebSi letaluria

retis sindromi

retis sindromi aris MECP2 genis cvlilebis Sedegi. MECP2 normaSi 
kodirebs cilas, romelic aucilebelia sxvadasxva genebis transkripci-
uli aqtivobisTvis da neironebis normaluri funqcionirebisTvis. da-
zianebuli geni moqmedebs dominanturi maneriT, magram erTi normaluri 
geni aucilebelia gadarCenisTvis. mamakacebi, romlebic memkvidreobiT 
miiReben dazianebul gens, sicocxlesTan SeuTavseblebi arian meore X 
qromosomis uqonlobis gamo.

mugma da sxv, (Moog et al. 2003) Seiswavles zogierTi iSviaTi SemTxveva, 
rodesac biWs ganuviTarda retis daavadeba. gaiTvaliswineT, rom dauz-
ianebeli X qromosomis arseboba aucilebelia gadarCenisTvis. rogori 
iqneba am biWis SesaZlo genotipi sasqeso qromosomebis mixedviT? 

savarjiSo 4.6
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imis identificireba dominanturi niSan-Tviseba X-SeWidulia Tu autosomuri, 
ojaxis istoriis Seswavlis Sedegad xdeba, mamidan vaJiSvilze niSan-Tvisebis 
gadacemis mixedviT. mamidan vaJiSvilze nebismieri niSan-Tvisebis gadacema au-
tosomis monawileobas gamoavlens. Tu daavadebuli mamis yvela qaliSvili daa-
vadebulia, magram vaJi ara, es miuTiTebs imaze, rom saqme gvaqvs X-SeWiduli 
niSan-TvisebasTan.

Y-SeWiduli memkvidreoba

genebis umetesoba, romlebic lokalizebulia Y qromosomaze, monawileobs ma-
makacis sqesis CamoyalibebaSi. Y qromosomis genebis 95 procents ara aqvs Sesa-
bamisi aleli X qromosomaze da cnobilia, rogorc Y qromosomis specifikuri 
ubani. yvela geni eqspresirdeba, rogorc Y qromosomis erTaderTi asli. 

Y-SeWiduli memkvidreobis maxasiaTeblebi

1. qalebi arasdros avaddebian.
2. ar xdeba Taobis `gamotoveba~.
3. yvela mamrobiTi sqesis STamomavali daavadebulia.

Y-SeWiduli mdgomareoba ganpirobebulia Y-qromosomaze lokalizebuli 
genebis cvlilebebiT, aris iSviaTi, ramdenadac Y-qromosomaze mcire raode-
nobis genebia. unayofobis garda, dReisaTvis sxva Y-SeWiduli daavadebebi ar 
aris mkafiod identificirebuli. 

fsevdoautosomuri ubnis memkvidreoba

Y qromosomis xuTi procenti fsevdoautosomur ubans moicavs, romelic 
wyvildeba X qromosomis Sesabamis ubanTan. mamakacebs aqvT am alelebis ori 
asli, erTi X da erTi Y qromosomaze. qalebma SesaZlebelia memkvidreobiT mi-
iRon aleli, romelic Tavidan Y qromosomaze iyo lokalizebuli, genetikuri 
masalis meiozuri krosingoveris wyalobiT fsevdoautosomur ubnebs Soris. 
Y qromosomis fsevdoautosomur ubanSi lokalizebulia genebis mcire raode-
noba, magram es genebi memkvidreoben imave gziT, rogoriTac sxva autosomuri 
genebi. ase rom, memkvidrulobis xasiaTi damokidebulia imaze, dominantur mo-
qmedebas avlens geni Tu recesiuls. 

sasqeso qromosomis fsevdoautosomur ubanze lokalizebuli erT-er-
Ti geni aris SHOX geni. es geni normaSi kodirebs cilas, romelic areg-
ulirebs sxva genebis aqtivobas. ara-funqciuri SHOX geni iwvevs ConCxis 
anomaliebs, maT Soris kidurebis damoklebas da saxsrebis uCveulo mo-
trialebas muxlSi da majaSi. mxolod erTi dazianebuli genis arsebobis 
SemTxvevaSi es daavadeba gamovlindeba. iqneba Tu ara daavadebuli mamis 
da janmrTeli dedis Svili daavadebuli?

pasuxi axseniT.

savarjiSo 4.7
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X inaqtivacia
X-SeWiduli genebi qalebSi dawyvilebulia, magram mamakacebSi erT calad aris war-
modgenili. logikuri iqneboda gvefiqra, rom X-SeWiduli genebiT regulirebuli 
cilebi qalebSi ormagi doziT aris warmodgenili, magram es ase ar aris. cilebis 
raodenoba qalebsa da mamakacebSi daaxloebiT erTnairia. am fenomens `dozis kom-
pensacia~ ewodeba, ris gamoc qalebi ori X qromosomiT Warbi doziT ar asin-
Tezireben X-SeWiduli genebis produqtebs, xolo mamakacebi - `naklebi doziT~. 

dozis kompensaciis procesi imiT regulirdeba, rom qalebSi yvela ujredSi 
mxolod erTi X qromosomaa aqtiuri, meore X qromosoma ki - araaqtiuri. X 
inaqtivacia aris procesi, romlis Sedegadac X qromosoma srulad kondensire-
buli da araaqtiuria. kondensirebuli X qromosoma cnobilia, rogorc baris 
sxeuli. normaSi mamakacs arasodes aqvs baris sxeuli. baris sxeulis raodenoba 
adamianis ujredSi X qromosomis raodenobaze erTiT naklebia. normaSi qals 
yvela ujredSi erTi aqtiuri X qromosoma da erTi baris sxeuli aqvs. 

laionis hipoTeza 

meri laionis (1961) mier SemoTavazebuli hopoTezis mixedviT, yvela ujredSi 
mxolod erTi X qromosomaa aqtiuri. meore X qromosoma qalSi inaqtiuri xdeba 
ebrionuli ganviTarebis adreul periodSi daaxloebiT 100 ujredis stadiaze. 
romeli X qromosomis ̀ gamorTva~ moxdeba, SemTxveviTia, Tu erT-erTi qromosoma 
dazianebuli ar aris (dazianebuli X qromosoma TiTqmis yovelTvis `gamoirTve-
ba~). embrionuli qsovili normaluri ganviTarebis dros Sedgeba ujredebisgan, 
romelTaganac zogierTi Seicavs dedisgan miRebul erT araaqtiur X qromoso-
mas, zogierTi ki - mamisgan miRebul erT araaqtiur X qromosomas. inaqtivire-
buli X qromosomebi ayalibeben baris sxeuls, rasac laionizacia ewodeba.

qalis zogierT ujredSi aris dediseuli aqtiuri X qromosoma, sxva ujredebSi 
ki - mamiseuli aqtiuri X qromosoma. aqedan gamomdinare, qalebi SesaZlebelia 
ganvixiloT, rogorc mozaikurebi X qromosomis mixedviT. Tu orive X qro-
mosoma atarebs homozigotur genebs, X inaqtivacias ar eqneba raime efeqti. 
Tumca heterozigoturi genebis SemTxvevaSi X inaqtivaciis Sedegad ujredSi 
xdeba aqtiuri X qromosomis alelis eqspresia _ recesiuli iqneba aleli Tu 
dominanturi. heterozigoti qali, romelic avlens recesiuli genis moqmede-
bas, cnobilia, rogorc `manifestirebuli heterozigoti~. 

qalebi X qromosomis mixedviT mozaikurebi arian da amitom isini sxvadasxva ujredSi 
aqtiur mamiseul X qromosomas an aqtiur dediseul X qromosomas atareben. konkre-
tuli niSnis mixedviT heterozigoti qalebi garkveuli xarisxiT avlenen rogorc 
dominantur, aseve recesiul niSan-Tvisebebs. magaliTad, hemofilia A-s (sisxlis 
Sededebis darRveva) SemTxvevaSi, mamakacebi, romlebic atareben sisxlis Sededebis 
faqtoris dazianebul gens, daavadebulni iqnebian. heterozigot qalebs eqnebaT 
zogierTi ujredi dazianebuli geniT, romelic iwvevs am mdgomareobas, magram aseve 
eqnebaT sxva ujredebi, romlebsac SeuZliaT akodiron sakmao raodenobis norm-
aluri Sededebis faqtori. aseT qalebi iqnebian Sededebis drois gaxangrZlivebiT 
gamoxatuli msubuqi hemofiliis mdgomareobiT, Tumca zogierTi ujredis Sededebis 
faqtoris normaluri geni uzrunvelyofs am mdgomareobis Semsubuqebas.
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anhidrotuli eqtodermuli displazia

klinikuri niSnebi

es mdgomareoba iwvevs Tmis, saofle jirkvlebis da kbilebis anomalur ganvi-
Tarebas. individebs am daavadebiT xSirad aqvT sxeulis temperaturis regu-
lirebis sirTuleebi saofle jirkvlebis uqonlobis gamo. gaiSviaTebuli, Tx-
eli, nela mzardi Tma aseve asocirebulia am mdgomareobasTan, iseve, rogorc 
gaiSviaTebuli an nakluli Tankbilva. 

genetika

SemTxvevTa umetesobaSi es mdgomareoba warmoiqmneba EDA genis cvlilebis 
gamo X qromosomaze. EDA geni normaSi kodirebs cilas, romelsac sasicocx-
lo mniSvneloba aqvs embrionuli ganviTarebis dros. genis normaluri asli 
aucilebelia eqtodermasa da mezodermas Soris kavSirisTvis da kanis, Tmis, 
frCxilis da kbilebis formirebisTvis.

Secvlili geni memkvidreobs X-SeWiduli recesiuli xasiaTiT. Tumca am genis 
matarebeli qalebi xSirad avlenen zogierT niSans, magram efeqti nawilobriv-
ia, kani zogierT adgilze normaluria, xolo sxva adgilze moklebulia sao-
fle jirkvlebs da Tmas. es genetikuri mdgomareoba X inaqtivaciis magaliTia.

SemTxveva 4.2

laionizaciidan `gaqceva~

rogorc cnobilia X qromosomis yvela ubani ar aris inaqtivirebuli. qerelis 
da vilardis (2005) naSromebma gamoavlines genebis 15 procenti inaqtiur X 
qromosomaze, romlebic aqtiuria yvela qalSi da damatebiT 10 procenti, ro-
melic aqtiuria zogierT qalSi. 

sqesze damokidebuli genetikuri efeqtebi
zogierTi sqesze damokidebuli niSan-Tviseba SesaZlebelia memkvidreobiT ga-
daeces rogorc autosomebis, aseve sasqeso qromosomebis saSualebiT. niSan-
Tvisebebi, romlebic srulad aris limitirebuli erT-erTi sqesiT, sqesiT 
SezRuduli niSan-Tvisebebia, maSin roca, sqesis gavleniT ganpirobebuli niSan-
Tvisebebi dominanturad eqspresirebs mxolod erT-erT sqesSi da recesiulad 
_ meoreSi.

sqesiT SezRuduli niSan-Tvisebebi

sqesiT SezRuduli genebi SesaZlebelia iyos X-SeWiduli an autosomuri. sqesiT 
SezRuduli genebiT ganpirobebuli niSan-Tvisebebi mxolod erT-erT sqesSi 
gamovlindeba, miuxedavad imisa, rom es genebi memkvidreobiT aqvT miRebuli ro-
gorc qalebs, aseve mamakacebs. magaliTad, gauxeSebuli Tma saxeze sqesiT Sez-
Ruduli niSan-Tvisebaa adamianSi. am niSan-Tvisebaze pasuxismgebeli genebi orive 
sqesSia warmodgenili, magram fenotipurad mxolod mamakacebSi gamovlindeba. 
qalebSi am genis eqspresia ar xdeba, vinaidan isini ar asinTezeben hormons, ro-
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melic aucilebelia wveris zrdisTvis. Tumca qalebs SeuZliaT es geni gadascen 
TavianT vaJebs, romlebsac momwifebis periodSi, Sesabamisi hormonis arsebobis 
pirobebSi, daewyebaT wveris zrda. sqesiT SezRudul niSan-Tvisebebs 100 procen-
tiani penetrantoba aqvs erT-erT sqesSi da 0 procentiani - sawinaaRmdego sqesSi. 

sqesis gavleniT ganpirobebuli niSan-Tvisebebi

sqesis gavleniT ganpirobebuli niSan-Tvisebebis alelebi gansxvavebulad moq-
medeben sxvadasxva sqesSi. es alelebi moqmedeben, rogorc dominanturi alele-
bi erT sqesSi da rogorc recesiuli alelebi sawinaaRmdego sqesSi, aseTia, 
magaliTad, mamakacis tipis gameloteba. mamakacis tipis gamelotebis AR (an-
drogenis receptori) geni mdebareobs me-15 qromosomaze, romelic orive sqes-
Sia warmodgenili, magram misi eqspresia damokidebulia inividis hormonul 
konstituciaze. am genis Secvlili aleli asocirebulia gamelotebasTan. ale-
li, romelic iwvevs gamelotebas, moqmedebs rogorc autosomur-dominantu-
ri niSani mamakacSi da rogorc autosomur-recesiuli qalSi. es genebi aseve 
monawileobs polikisturi sakvercxis CamoyalibebaSi qalebSi. qalebs, romleb-
sac aqvT aseTi daavadeba, daqveiTebuli aqvT ganayofierebis unari, axsiaTebT 
araregularuli menstrualuri cikli, Warbi Tma sxeulze da Warbi wona. aRniS-
nuli geni, rogorc Cans, autosomur-dominanturi xasiaTisaa sakvercxis daa-
vadebis mimarT, magram autosomur-recesiuli _ qalebSi gamelotebis mimarT. 

 

•	 adamianis genomSi ori sasqeso qromosomaa: XX qalebSi da XY - mamak-
acebSi.

•	 Y qromosoma pasuxismgebelia mamrobiTi sqesis Camoyalibebaze. Y qro-
mosomis ararseboba iwvevs mdedrobiTi sqesis Camoyalibebas.

•	  qalebs SeuZliaT STamomavlobas gadascen mxolod X qromosoma; ma-
makacebs SeuZliaT gadascen rogorc X, aseve Y qromosoma; mamakacebi 
gansazRvraven STamomavlobis sqess.

•	 sqesTa Tanafardoba populaciaSi aris mamakacebis raodenoba gayofili 
qalebis raodenobaze da gamravlebuli 1000-ze. sqesTa Tanafardobze 
gavlenas axdens biologiuri, garemo da kulturuli faqtorebi. 

•	 X-SeWiduli niSan-Tvisebebi SesaZlebelia iyos rogorc dominanturi, 
aseve recesiuli, magram yovelTvis eqspresirdeba mamakacebSi (meore X 
qromosomis ararsebobis gamo). X-SeWiduli niSan-Tvisebebi arasodes 
gadaecema mamakacidan vaJs. Y-SeWiduli niSan-Tvisebebi iSviaTobaa da 
mamidan mxolod vaJs gadaecema.

•	 dozis kompensaciis meqanizmi iwvevs X-SeWiduli genebis eqspresiis 
SezRudvas qalebSi. X inaqtivaciis Sedegad formirdeba baris sxeuli 
laionis hipoTezis mixedviT.

•	 X inaqtivacia SemTxveviTia, ris gamoc qalebi viTardebian, rogorc 
genetikurad mozaikurebi X-qromosomaze lokalizebuli hetero-
zigoturi alelebis mixedviT.

daskvnebi
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•	 sqesiT SezRuduli da sqesis gavleniT ganpirobebuli niSan-Tvisebebi 
SesaZlebelia iyos rogorc autosomuri, ise sqesTan SeWiduli. sqesiT 
SezRuduli niSan-Tvisebebi axasiaTebs mxolod erT-erT sqess. sqesis 
gavleniT ganpirobebuli genebi moqmedebs rogorc dominanturi erTi 
sqesisTvis da rogorc recesiuli sawinaaRmdego sqesisTvis.

damatebiTi literatura

rekomendebuli literatura aziaSi ugzo-ukvlod dakarguli qalebis Sesaxeb 
ixileT Semdeg statiebSi: 
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and Development Review 31(3): 529-35

Jha, P., Kumar, P.,Vasa, N., Dhingra, D.,Thiruchelvam, R. and Moineddin, R. (2006) ‘Low male-
to-female sex ratio of children born in India: national survey of 1.1 million households’. The 
Lancet 367(9506): 211-18

Sheth, S.S. (2006) ‘Missing female births in India’. The Lancet 367 (9506): 185-6

kargi wyaro, sadac mocemulia ganaxlebuli statistikuri monacemebi sxvadasx-
va qveynebSi sqesTa Tanafardobis Sesaxeb SegiZliaT moiZioT dazvervis cen-
traluri sammarTvelos vebgverdze:

https://www.cia.gov/library/publications/the- world-factbook/index.html

rekomendebuli literatura X qromosomis inaqtivaciis Sesaxeb am or ZiriTad 
statiaSia gadmocemuli: 

Carrel, L. and Willard, H.F. (2005) ‘X-inactivation profile reveals extensive variability inX-
linked gene expression in females’. Nature 434: 400-4

Lyon, M.F. (1961) ‘Sex chromatin and gene action in mammalian X-chromosome’. AmericanJo-
urnal of Human Genetics 14(2): 135-48

damatebiTi literatura am TavSi moxseniebuli mdgomareobebis Sesaxeb ixileT: 

Moog, U., Smeets, E.E.J., van Roozendal, K.E.P., Schoenmakers, S., Herbergs,J., Schoonbrood-
Lenssen, A.M.J. and Schrander-Stumpel, C.T.R.M. (2003)‘Neurodevelopmental disorders in 
males related to the gene causing Rett syndrome infemales (MECP2)’. European Journal of 
Paediatric Neurology 7: 5-12

mendeliseuli memkvidreobis internet masalebi ganTavsebulia jons hopkinsis 
amerikuli universitetis mTavar vebgverdze, romelic detalur informacias 
Seicavs genetikuri mdgomareobebis Sesaxeb da Sesabamisi samecniero-kvleviTi 
naSromebic advilad xelmisawvdomia. 

www.ncbi.nlm.nih.gov/omim
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05
ori an meti genis memkvidreoba

es Tavi moicavs Semdeg sakiTxebs:

•	 monogenuri memkvidreoba;

•	 niSan-Tvisebebis gamovlenis albaTobebi 

•	 poligenuri memkvidreoba;

•	 multifaqtoruli memkvidreoba;

•	 farTod gavrcelebuli multifaqtoruli daavadebebi.

swavlis mizani

Sesavali

TiTqmis yvela monogenuri niSan-Tviseba memkvidreobs mendeliseuli kanon-
zomierebiT. erTi geniT gansazRvrul niSan-Tvisebas monogenuri ewodeba, xolo 
ori an meti geniT _ poligenuri. es cneba gansxvavebulia pleiotropiisagan, 
rodesac erTi geni ganapirobebs ramdenime niSan-Tvisebis gamovlinebas (ix. 
sur. 5.1). 

1 geni geni 1 geni 2 geni 3

monogenuri poligenuri

1 niSan-Tviseba 1 niSan-Tviseba

sur. 5.1. monogenuri da poligenuri niSan-Tvisebebi.

monogenuri niSan-Tvisebebi mendeliseuli gziT memkvidreobs, xolo 
poligenuri niSan-TvisebebisTvis, rogorc wesi, damaxasiaTebelia memkvidrebis 
ufro rTuli xasiaTi.
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monogenuri memkvidreoba

mendelis kanoni damoukidebeli ganawilebis Sesaxeb gvamcnobs, rom sxvadasxva 
fenotipur niSan-Tvisebaze pasuxismgebeli genebi gametogenezis dros 
gadanawildebian erTmaneTisgan damoukideblad. es kanoni exeba mxolod im 
SemTxvevebs, rodesac erTi geni pasuxismgebelia raime erT niSan-Tvisebaze. 
magaliTad, adamianebSi enis daxvevis unarze da SeerTebul yuris bibiloebze 
pasuxismgebeli genebi gadanawildebian erTmaneTisgan damoukideblad. ase 
rom, maT visac SeuZlia enis U-magvarad daxveva araa aucilebeli hqondeT 
SeerTebuli yuris bibiloebi, radgan am SemTxvevaSi gansxvavebuli niSan-
Tvisebebi gansazRvrulia erTmaneTisgan damoukidebeli sxvadasxva genebiT.

erTze meti niSan-Tvisebis memkvidreobis tipis dasadgenad agreTve xelsayrelia 
penetis cxrilis gamoyeneba. ganvixiloT zemoT naxsenebi enis daxvevis 
(dominanturi niSan-Tviseba) da SeerTebuli yuris bibiloebis (recesiuli 
niSan-Tviseba) magaliTi.

  pirveli niSan-Tviseba  meore niSan-Tviseba

  enis daxveva  T Tavisufali yuris bibilo E
 normaluri ena  t SeerTebuli yuris bibilo e

am ori niSan-Tvisebis mimarT heterozigoti individis genotipi iqneba TtEe 
da fenotipis mixedviT mas SeeZleba enis daxveva da eqneba Tavisufali yuris 
bibiloebi. ormagi heterozigoti individi warmoqmnis oTxi tipis gametas: TE, 
Te, tE, te.

penetis cxrili unda iyos sakmaod didi zomis, raTa moicvas gametebis yvela 
SesaZlo kombinacia (sur. 5.2).

gametebi

g
am

e
t

e
b
i

TE Te tE te

TE TTEE TTEe TtEE TtEe

Te TTEe TTee TtEe Ttee

tE TtEE TtEe ttEE ttEe

te TtEe Ttee ttEe ttee

sur. 5.2. penetis cxrili ori niSan-Tvisebis mimarT heterozigoti individebisTvis

ori niSan-Tvisebis ganxilvisas warmoiqmneba orive sqesis oTxi sxvadasxvanairi 
gameta Tanabari sixSiriT. penetis cxrilze naCvenebia am gametebis 16 SesaZlo 
kombinaciis Sedegi. dominantobis gamo SesaZlebelia oTxi sxvadasxva fenotipis 
arseboba 9:3:3:1 sixSiriT (sul 16). maSasadame, albaToba rom daibados:

•	 enis daxvevis unaris mqone bavSvi Tavisufali yuris bibiloebiT (T-E-) aris 9/16

•	 enis daxvevis unaris mqone bavSvi SeerTebuli yuris bibiloebiT (T-ee) aris 3/16

•	 normaluri enis mqone bavSvi Tavisufali yuris bibiloebiT (ttE-) aris 3/16

•	 normaluri enis mqone bavSvi SeerTebuli yuris bibiloebiT (ttee) aris 1/16
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penetis cxrilis gamoyeneba SesaZlebelia orze meti monogenuri niSan-Tvisebis 
drosac, magram am SemTxvevaSi igi Zalian rTuldeba, drois momcveli xdeba da 
Secdomis daSvebis Sansic metia. amitom, kombinirebuli niSan-Tvisebebis gamovlenis 
gamosaTvlelad umjobesia ubralo maTematikuri albaTobebis gamoyeneba. 

niSan-Tvisebebis gamovlenis albaTobebi 

niSan-Tvisebebis gamovlenis albaToba aris Teoriuli koncefcia, romelic 
efuZneba SemTxvevis SesaZlo Sedegs; igi iSviaTad asaxavs ukve momxdar 
movlenebs. arsebobs genetikuri riskis gamoTvlis ori ZiriTadi principi: 
Sejamebis kanoni (law of addition) da gadamravlebis kanoni (law of multiplication).

Sejamebis kanoni

erTi an meore movlenis albaToba SeiZleba gamoiTvalos TiToeuli movlenis 
albaTobis gamovlenis SejamebiT. magaliTad, albaToba imisa, rom fexmZime 
qals eyolos biWi an gogo aris:

  biWi    gogo

  ½  +  ½  =  1

Sejamebis kanoni gamoiyeneba mxolod im SemTxvevaSi, rodesac movlenas aqvs `an 
erTi/an meore~ Sedegi.

gadamravlebis kanoni

ori damoukidebeli movlenis dros xdeba TiToeuli albaTobis gamravleba. 
magaliTad: Tu wyvils unda iyolios ori Svili, albaToba imisa, rom orive 
Svili iqneba gogo aris:

  biWi    gogo

  ½  x  ½  =  ¼

albaTobebis mimateba xdeba maSin, rodesac maTi Sedegi erTmaneTis 
gamomricxvelia. es aris iseTi albaTobebi, romelTac erTmaneTTan akavSirebT 
sityva `an~. albaTobis gamravleba xdeba maSin, Tu isini exeba gansxvavebul 
movlenebs. es aris iseTi albaTobebi, romelTac erTmaneTTan akavSirebT 
sityva `da~.

radganac genebis umetesobis gadanawileba erTmaneTisgan damoukideblad 
xdeba, erTi genis gadacemis albaTobas ara aqvs zegavlena meore genis 
gadacemis albaTobaze. ganvixiloT sami recesiuli niSnis magaliTi: swori 
Tmis xazi, normaluri nikapi da Worflis uqonloba. Tu orive mSobeli aris 
heterozigoti samive niSnis mimarT (orive mSobeli fonotipurad iqneba Sublze 
V-s formis Tmis xaziT, gayofili nikapiT da WorfliT), maSin albaToba imisa, 
rom bavSvi iyos recesiuli homozigoti samive niSnis mixedviT (swori Tmis 
xazi, normaluri nikapi, Worflis uqonloba) naCvenebia sur. 5.3-Si mocemuli 
cxrilSi. 

radganac es niSan-Tvisebebi memkvidreobs erTmaneTisgan damoukideblad, samive 
niSnis mqone bavSvis gaCenis albaToba iqneba:

  ¼ x	 ¼	 x	 ¼	 =	 1/64
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Sublze V-s formis Tmis xazi 
H dominanturi
h recesiuli

H h

H HH Hh

h H h hh swori Tmis xaziT

1/4

gayofili nikapi
D dominanturi
d recesiuli

D d

D DD Dd

d Dd dd bavSvi normaluri 
nikapiT1/4

Worflianoba
F dominanturi
f recesiuli

F f

F FF Ff

f Ff ff bavSvi Worflis 
gareSe1/4

sur. 5.3. sami niSan-Tvisebis albaTobebi.

maSasadame, radganac meiozis dros samive geni gadanawildeba erTmaneTisgan 
damoukideblad, imis albaToba, rom bavSvi gaCndes swori Tmis xaziT, normaluri 
nikapiT da Worflis gareSe iqneba 1/64. am SemTxvevaSi moxda individualuri 
riskis albaTobebis gamravleba saerTo albaTobis gamosavlenad. 

adamianebSi riskis gamoTvlis mTavari naklovani mxare aris is, rom igi ZiriTadad 
Teoriulia. Sedegebis albaTobebis dadgena ukeTesia didi raodenobis nimuSebis 
arsebobis dros, magram ojaxSi bavSvebis raodenoba xSirad Zalian mcirea. es ki 
ar niSnavs imas, rom Tu erTi niSan-Tvisebis gamovlenis albaToba aris ¼, maSin 
mSoblebma unda gaaCinon 4 Svili romlidanac erT-erTs eqneba es niSan-Tviseba.

a. ra iqneba imis albaToba, rom Tu wyvils eyoleboda oTxi Svili, yvelani 
iqnebodnen gogoebi?

b. wyvils hyavs oTxi biWi da Zalian undaT gogo. rogoria imis albaToba, 
rom maTi Semdegi Svili iyos gogo?

g. kisturi fibrozi aris monogenuri recesiuli daavadeba. mSoblebi, 
romlebic arian kisturi fibrozis recesiuli genis matareblebi, hyavT 
ori Svili. rogoria imis albaToba, rom orive Svili iyos daavadebuli 
kisturi fibroziT? 

d. dedis genotipi aris AaBbCc, xolo mamis genotipi AaBbcc. rogoria imis 
albaToba, rom maTi Svilis genotipi iyos AaBBCc? (SeniSvna: jer saTi-
Taod gamoTvaleT yoveli bavSvis albaToba da Semdeg gamoiyeneT gam-
ravlebis kanoni.)

savarjiSo 5.1
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e. fenilketonuria aris recesiuli metaboluri daavadeba. Tu orive mSo-
beli aris am daavadebis heterozigoti matarebeli, rogori iqneba imis 
albaToba, rom maTi xuTi Svili iyos:

1) yvela normaluri;

2) 4 normaluri da 1 daavadebuli;

3) 3 normaluri da 2 daavadebuli;

4) 2 normaluri da 3 daavadebuli

 5) 1 normaluri da 4 daavadebuli

 6) yvela daavadebuli.

poligenuri memkvidreoba

aqamde aRwerili erTi geni-erTi niSan-Tvisebis principi Seesabameba mendeliseul 
memkvidreobas. adamianebSi erTeuli genis mutaciiT ganpirobebuli daavadebebi 
xSirad diqotomuri bunebisaa (yvelaferi an araferi), anu Tu arsebobs garkveuli 
geni, maSin iqneba Sesabamisi daavadebac. msgavsi monogenuri daavadebebi ufro 
gamonaklisia, vidre kanonzomiereba, radgan erTi geni iSviaTad akontrolebs 
mxolod raime erT niSan-Tvisebas. adamianebSi monogenuri daavadebebis 
umetesoba sakmaod iSviaTia da maTi sixSire aris 1:5000 - 1:100,000.

niSan-TvisebaTa umetesoba poligenuria, anu erT niSani kodirebulia ramdenime 
sxvadasxva geniT, romelTa erToblivi moqmedeba ganapirobebs am niSan-Tvisebas. 
erTi niSan-Tvisebis makodirebeli sxvadasxva geni Sejamebulad moqmedebs. 
genebis Sejamebuli moqmedeba ganapirobebs `normalur~ ganawilebas, da ara `an 
erT/an meore~ efeqts, rogorc es xdeba erTeuli genis memkvidreobis dros. 
magaliTad, simaRle kodirebulia ramdenime sxvadasxva geniT. Tu simaRle 
iqneboda kodirebuli mxolod erTi geniT, maSin es gamoiwvevda `aranormalur~ 
ganawilebas da adamianebi iqnebodnen an mxolod dablebi da an mxolod maRlebi 
da ar iqnebodnen saSualo simaRlis adamianebi. simaRlis maCvenebels axasiaTebs 
`normaluri~ ganawileba, radgan adamiani SeiZleba iyos nebismieri simaRlis, 
dawyebuli Zalian dablidan damTavrebuli Zalian maRaliT. adamianis mravali 
niSan-Tviseba avlens `normalur~ ganawilebas, maT Soris Tvalis feri, kanis 
feri, wona, sisxlis arteriuli wneva, metabolizmis siCqare da qcevac ki. 

sityva ̀ normaluri~ da ̀ aranormaluri~ gamoiyeneba fenotipis, da ara genotipis 
aRwerisTvis. niSan-Tvisebebis `normaluri~ ganawileba poligenuria. aseTi 
fenotipisTvis araa aucilebeli, rom erTi niSan-Tvisebis makontrolebeli 
genebis raodenoba iyos Zalian didi. 

adamianebSi Tvalis feri warmoadgens poligenur niSan-Tvisebas, radgan 
sxvadasxva populaciebSi Tvalis fers axasiaTebs `normaluri~ ganawileba. Tu 
davuSvebT, rom Tvalis fers ganapirobebs ori geni, miviRebT xuT sxvadasxva 
fenotips (ix. sur. 5.4).
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gametebi

g
am

e
t

e
b
i

AB Ab aB ab

AB AABB AABb AaBB AaBb

Ab AABb AAbb AaBb Aabb

aB AaBB AaBb aaBB aaBb

ab AaBb Aabb aaBb aabb

sur. 5.4. Tvalis feris ganmapirobebeli genebi: Aa Bb.

fenotipebi

4 dominanturi geni  muqi yavisferi Tvalebi

3 dominanturi geni  Taflisferi Tvalebi

2 dominanturi geni  mwvane Tvalebi

1 dominanturi geni  muqi lurji Tvalebi

0 dominanturi geni  cisferi Tvalebi

am genebis Sejamebuli efeqti erToblivad moqmedebs da dominanturi genebis 
arseboba (A an B) iwvevs Tvalis ufro muq fers; ase rom, individs, romelsac 
aqvs AABB genotipi aqvs muqi feris Tvali, xolo yvelaze Ria cisferi feris 
Tvalebi aqvT mxolod recesiuli genotipis (aabb) mqone adamianebs. 

Tu sami geni Sejamebulad ganapirobebs erT raime niSan-Tvisebas, maSin SesaZlo 
fenotipuri cvalebadoba izrdeba. sami geni mogvcems Svid sxvadasxva fenotips. 
adamianis kanis feri poligenuri niSan-Tvisebaa, Tumca kanis pigmentaciis 
ganmapirobebeli genebis raodenoba zustad araa dadgenili. Tu davuSvebT, 
rom kanis feri kodirebulia sami sxvadasxva geniT Aa, Bb da Cc, maSin miviRebT 
kanis Svid sxvadasxva fers. 

magram adamianis kanis feri ar SeiZleba daiyos Svid sxvadasxva ferad. rac 
imaze miuTiTebs, rom kanis ferze pasuxismgebeli genebis raodenoba samze 
metia. 

poligenur niSan-TvisebaTa umetesoba, romlebsac axasiaTebs `normaluri~ 
ganawileba, aris gazomvadi. magaliTad simaRle, kanis feri da wona. iseT 
niSan-Tvisebas, romlis gazomvac SesaZlebelia, ewodeba raodenobrivi niSani. 
adamianis poligenuri niSan-Tvisebebi: 

•	 warmoadgenen ori an meti genis erTobliv moqmedebas;

•	 axasiaTebT gazomvadi fenotipuri maCveneblebi;

•	 gaaCniaT fenotipuri gamovlenis farTo diapazoni.
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gametebi

g
am

e
t

e
b
i

abc

aabbccA abbcc aaBbcc aabbCcA aBbccA abbCca aBbCc AaBbCc

cCbbaAccbbaA cCbBaAccbBaAAAbbcc AAbbCcAABbcc AABbCc

cCbBaaccbBaa cCBBaaccBBaaAaBbcc AaBbCcAaBBcc AaBBCc

CCbbaacCbbaa CCbBaacCbBaaAabbCc AabbCCAaBbCc AaBbCC

cCbBaAccbBaAA aBBcc AaBBCcAABbcc AABbCcAABBcc AABBCc

CCbbaAcCbbaAA aBbCc AaBbCCAAbbCc AabbCCC CbBAAcCbBAA

CCbBaacCbBaa aaBBCc aaBBCCAaBbCc AaBbCC CCBBaAcCBBaA

AaBbCc AaBbCC CCBBaAcCBBaAC CbBAAcCbBAA CCBBAAcCBBAA

abc

Abc

aBc

aBc

abC

abC

ABc

ABc

AbC

AbC

aBC

aBC

ABC

ABCAbc

fonotipebi
1/64 6/64 15/64 20/64 15/64 6/64 1/64

dominanturi 
genebis 
raodenoba

0 1 2 3 4 5 6

suraTi 5.5. pigmentaciis Svidi sxvadasxva feri

ratom miiCneva zogierTi poligenuri niSan-Tviseba raodenobriv niSan-Tvisebad?

savarjiSo 5.2

poligenuri daavadebebi

monogenuri daavadebebisgan gansxvavebiT, poligenuri daavadebebi 
ganpirobebulia erTze met genSi momxdari nakleb saziano cvlilebebiT (cxrili 
5.1). mxolod erT genSi momxdarma cvlilebam SeiZleba Tavad ar Secvalos 
fenotipi, magram ramodenime genis erToblivi moqmedeba ukve ganapirobebs 
fenotipis cvlilebas. niSan-TvisebaTa umetesobas axasiaTebT sakmaod rTuli 
tipis memkvidreoba, radgan isini ganpirobebulia mravali geniT, romelTa 
umetesobasac gaaCnia pleiotropuli efeqti (ix. sur. 5.6). pleiotropia asaxavs 
erTi cilis mravlobiT funqcias organizmSi.

geni 1 niSan-
Tviseba

1 A

2 B

3 C

4 D

moqmedeba

suraTi 5.6. kompleqsuri niSan-Tvisebebi ganpirobebulia mravali genis moqmedebiT.
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cxrili. 5.1. adamianis monogenuri da poligenuri genetikuri daavadebebi.

monogenuri daavadebebi poligenuri daavadebebi

magaliTebi kisturi fibrozi

hantingtonis daavadeba

fenilketonuria

diuSenis kunTovani distrofia

fragiluri X sindromi

hemofilia

mozrdilTa policisturi daavadeba

gulis daavadebebi

hipertenzia

alchaimeris daavadeba

diabeti

simsivne

arTriti

egzema

bipolaruli daavadeba

Sizofrenia

sixSire araa xSiri an Zalian iSviaTia sakmaod xSiria

memkvidreobis tipi martivi da kargad Seswavlilia rTuli da arasakmarisad 
Seswavlilia

genetikuri testebi araa SesaZlebeli yvela monogenuri daavadebisTvis;

mniSvnelovania daavadebuli adamianis ojaxisTvis;

mniSvnelovania gadawyvetilebis miRebisTvis.

naklebmniSvnelovania;

gamoyeneba SezRudulia.

multifaqtoruli memkvidreoba

genebi iSviaTad moqmedeben damoukideblad. monogenuri da poligenuri niSan-
Tvisebebi aseve SeiZleba iyos multifaqtoruli. multifaqtoruli niSan-
Tvisebebi ganpirobebulia rogorc genetikuri, ise garemo faqtorebiT. 
poligenur niSan-TvisebaTa umetesoba multifaqtorulia. multifaqtorul 
niSan-TvisebaTa fenotipze zegavlenas agreTve garemo faqtorebic axdens. Zalian 
iSviaTia iseTi poligenuri niSan-Tvisebebi, romlebic araa multifaqtoruli. 

simaRle multifaqtoruli niSan-Tvisebaa. adamians SesaZloa hqondes iseTi 
genetikuri Semadgenloba, romelic ganapirobebs mis tanmaRlobas, Tumca 
bavSvobis asakSi deficituri kvebis gamo adamianma SesaZloa ver miaRwios Tavis 
maqsimalur potenciur simaRles. kanis ferze mzis sxivebic axdens zegavlenas, 
xolo dabadebisas Jangbadis naklebobam SesaZloa zegavlena iqonios adamianis 
swavlis unarze.

multifaqtorul niSan-Tvisebebs agreTve kompleqsursac uwodeben, radganac ojaxSi 
maTi memkvidreobis tipis dadgena xSirad Zalian garTulebulia. imisda miuxedavad, rom 
nebismieri genis gadacema mendeliseulad xdeba, poligenuri multifaqtoruli niSan-
Tvisebebi SesaZloa moicavdes ramdenime sxvadasxva gens, romlebic sxvadasxvanairi 
siZlieriT gamovlindeba fenotipurad. yoveli geni winaswarganwyobas ganapirobebs 
garkveuli xarisxiT, rac iwvevs Sejamebul efeqts. 

multifaqtoruli niSan-Tvisebebis memkvidreobis tipis dadgena da maTi 
Semdgom TaobebSi gamovlenis albaTobis gansazRvra gacilebiT ufro rTulia, 
vidre wminda mendeliseuli niSan-Tvisebebisa. multifaqtoruli daavadebebis 
gamomwvevi genebi ganapirobeben adamianis winaswarganwyobas am daavadebis 
mimarT, magram amasTanave, daavadebis ganviTarebisTvis aucilebelia sxva 
garemo faqtorebis arsebobac.
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zrdasrul asakSi ganviTarebuli daavadebebis umetesoba multifaqtorulia. gulis 
koronaruli daavadeba, hipertenzia, diabeti, alchaimeris daavadeba, Sizofrenia, 
bipolaruli daavadeba da mravali simsivne multifaqtorulia da emarTebaT 
zrdasrul asakSi, xolo gapobili tuCi/sasa da zurgis tvinis Tiaqari warmodgenen 
axalSobilTa Tandayolili multifaqtoruli daavadebebis magaliTebs. 

multifaqtorul niSnebze pasuxismgebel genebs daqveiTebuli penetrantoba 
axasiaTebT, radgan miuxedavad am genebis arsebobisa, daavadeba yovelTvis ar 
viTardeba. daqveiTebuli penetrantoba ganpirobebulia genetikuri da garemo 
faqtorebis urTierTqmedebiT. ojaxSi genetikuri daavadebebis gamovlena  da 
masze dakvirveba swored daqveiTebuli penetrantobiTaa garTulebuli. adamianis 
multifaqtoruli daavadebis ganviTarebis riskis Sefaseba moicavs Semdeg 
maxasiaTeblebs:

•	 daavadebis ojaxuri agregacia da saerTo garemo pirobebi;

•	 erTi an ramdenime daavadebuli ojaxis wevris arseboba (rogorc wesi 50 
wels qvemoT);

•	 axlonaTesauri kavSirebi (mag, da/Zma);

•	 daavadebis gamovlenis simZime da asaki.

daavadeba, romelic xSirad gvxvdeba ojaxSi SeiZleba ganpirobebuli iyos 
saerTo garemo pirobebiT, rogoricaa magaliTad sigaretis moweva, araswori 
kvebis racioni da naklebi fizikuri varjiSi.

ra gansxvavebaa monogenur, poligenur da multifaqtorul niSan-Tvisebebs Soris?

savarjiSo 5.3

memkvidreobis riskis gamoTvla

mravali poligenuri multifaqtoruli daavadebis memkvidreobis tipi gaurkvevelia. 
es ki arTulebs adamianis mier cxovrebis manZilze daavadebis ganviTarebis riskis 
winaswari gamoTvlis SesaZleblobas. aseT SemTxvevebSi marTebulia empiriuli 
riskis gamoTvla. empiriuli riski warmoadgens populaciis statistikas, romelic 
eyrdnoba daavadebis sixSires da prevalentobas mocemul populaciaSi. empiriuli 
riski izrdeba daavadebis simZimisa da daavadebuli individis naTesauri siaxlovis 
Sesabamisad.

cxrili 5.2. Sizofreniis empiriuli riski.
wyaro: Scourfield da McGuffin (1999)

naTesauri kavSiri empiriuli riski

identuri tyupi 46%

da/Zma 9%

Svili 15%

diSvili/ZmiSvili 5%

biZaSvili/mamidaSvili/deidaSvili 3%

zogadi populacia 1%
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imisaTvis, rom ganvsazRvroT Tu rogori zegavlena aqvs genebs multi-
faqtoruli niSan-Tvisebis gamovlinebaze, gamoiyeneba memkvidreobiTobis 
cneba. memkvidreobiToba gansazRvravs, Tu ramdenad ganapirobeben genebi 
garkveuli daavadebis an niSan-Tvisebis gamovlenas. erTi dominanturi 
geniT ganpirobebuli niSan-Tvisebis memkvidreobiToba aris 100%, magaliTad 
hanatingtonis daavadebis memkvidreobiToba gansazRvrulia rogorc 1.0. 
simaRlis memkvidreobiToba, romelic multifaqtoruli niSan-Tvisebaa, aris 0.8, 
rac imas niSnavs, rom adamianis simaRle 80%-iT genetikuradaa ganpirobebuli 
da 20% garemo faqtorebiT. memkvidreobiToba miesadageba populaciebs, da ara 
erTeul adamianebs. zogierTi multifaqtoruli daavadebis memkvidreobiToba 
mocemulia cxrili 5.3-Si. 

cxrili 5.3. zogierTi multifaqtoruli daavadebis memkvidreobiTobis maCvenebeli.

daavadeba memkvidreobiToba

asTma 0.8

alchaimeris daavadeba 0.8

bipolaruli daavadeba 0.7

maRali arteriuli wneva 0.6

sxeulis masis indeqsi 0.5

gapobili tuCi/sasa 0.75

terfmrudoba 0.8

gulis koronaruli daavadeba 0.65

simaRle 0.8

miopia 0.9

nervuli milis defeqti 0.6

kuWis wyluli 0.4

Sizofrenia 0.8

plazmis qolesterini 0.6

radganac memkvidreobiTobis maCveneblebi gamoiyeneba populaciebisaTvis, es 
maCveneblebi genebis sxvadasxvanairi Semadgenlobis gamo sxvadasxva eTnikur 
jgufSi da kulturaSi SesaZloa sakmaod gansxvavebuli iyos. 
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a. axseniT sxvaoba memkvidreobiTobas da empiriul risks Soris.

b. zogierT populaciebSi asTma emarTeba yovel me-7 bavSvs, mTels 
msoflioSi ki asTmiT daavadebulia 15 milioni bavSvi. igi warmoadgens 
filtvebis sasunTqi gzebis anTebiT daavadebas da mimdinareobs 
sasunTqi gzebis SeviwrovebiT da obstruqciiT. sxvadasxva populaciaSi 
memkvidreobiToba meryeobs 36-dan 75 procentamde. ratom gansxvavdeba 
memkvidreobiTobis maCveneblebi sxvadasxva populaciaSi?

savarjiSo 5.4

gavrcelebuli multifaqtoruli daavadebebi

Tandayolili daavadebebi
 zurgis tvinis Tiaqari
 gapobili tuCi/sasa

gavrcelebuli 
multifaqtoruli 

daavadebebi

fsiqikuri daavadebebi 
 Sizofrenia
 bipolaruli daavadeba.

nevrologiuri 
daavadebebi
 alchaimeris daavadeba

metaboluri daavadebebi
 I tipis diabeti
 II tipis diabeti

gul-sisxlZarRvTa daavadebebi
 kardiomiopaTia
 gaxangrZlivebuli QT sindromi
 hipertenzia

suraTi 5.7. gavrcelebuli multifaqtoruli daavadebebi.

metaboluri daavadebebi

Saqriani (melitus) diabeti 

diabeti warmoadgens daavadebas, romlis drosac sisxlSi momatebulia Saqris 
done (hiperglikemia). Saqris maRali donis mizezi SeiZleba iyos organizmis 
uunaroba warmoqmnas sakmarisi raodenobis insulinis hormoni an organizmis 
ujredebi adeqvaturad ver reagireben warmoqmnili insulinis mimarT. insulins 
warmoqmnis pankreasis ujredebi da igi saWiroa organizmis ujredebis mier 
glukozis asaTviseblad, raTa SemdgomSi moxdes glukozis energiad gardaqmna. 
arsebobs diabetis ori forma: pirveli tipi da meore tipi. 

pirveli tipi da meore tipis diabeti warmoadgenen sxvadasxva mdgomareobebs, 
gansxvavebuli gamomwvevi mizezebiT da gansxvavebuli genetikiT (cxrili 5.4). 
pirveli tipis diabeti gamowveulia pankreasis insulinis warmomqmneli beta 
ujredebis autoimunuri destruqciiT. am SemTxvevaSi daavadebulma adamianma 
mTeli cxovrebis manZilze unda daicvas insulinis CanacvlebiTi Terapia. 
rogorc wesi, pirveli tipis diabeti bavSvobis asakSi vlindeba. meore tipis 
diabets iwvevs insulinis Semcirebuli sekreciisa da glukozis aTvisebis mimarT 
ujreduli indiferentulobis erToblivi moqmedeba. meore tipis diabetis 
garemo risk-faqtorebia asaki, Warbi wona da fizikuri aqtivobis nakleboba. 
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cxrili 5.4. pirveli da meore tipis diabetis Sedareba.

pirveli tipi meore tipi 

yvela SemTxvevis 10% yvela SemTxvevis 90% 

iwyeba bavSvobis asakSi iwyeba zrdasrulobis asakSi

didi britaneTis populaciis 0.4% didi britaneTis populaciis 2%

20 mln msoflioSi 220 mln msoflioSi

saWiroebs insulinis Terapias insulinis Terapia yovelTvis araa saWiro

araa kavSirSi Warb wonasTan kavSirSia Warb wonasTan

empiriuli riski empiriuli riski

identur tyupebSi: 30%-50% identur tyupebSi: 50%-100%

da-ZmebSi: 6%-10% da-ZmebSi: 30%

genetika genetika

HLA geni me-6 qromosomaze araa asocirebuli HLA genTan

pirveli tipis diabeti

6p qromosomaze mdebare HLA genebi monawileoben organizmis imunuri sistemis  
funqciis modulaciaSi. pirveli tipis diabetiT daavadebuli adamianebis 90%-
ze mets aqvT Secvlili HLA genebi. agreTve nanaxia sxva genebic, rogoricaa 
magaliTad 11p qromosomaze mdebare IDDM2 geni. es geni axlos mdebareobs 
insulinis warmoqmnaze pasuxismgebel struqturul genTan da savaraudod 
monawileobs pirveli tipis diabetis zogierTi SemTxvevis ganviTarebaSi. 
nanaxia agreTve 2q qromosomaze mdebare CTLA4 geni, romelic asocirebulia 
diabetis autoimunur formasTan.

pirveli tipis diabetze Catarebuli kvlevebis Sedegad dadginda, rom daavadeba 
agreTve ganpirobebulia sxvadasxva garemo faqtorebiT. gamomwvev garemo 
faqtorad miiCneva zogierTi virusis moqmedeba bavSvobis asakSi, Tumca es jer 
bolomde araa damtkicebuli.

meore tipis diabeti

meore tipis diabeti sakmaod gavrcelebuli daavadebaa ganviTarebul qveynebSi 
da isic cnobilia, rom garkveulwilad igi memkvidreobiT gadaecema. daavadeba 
SesaZloa wlebis manZilze subklinikuri formiT mimdinareobdes misi diagnozis 
dasmamde. daavadebis provocireba SesaZloa gamoiwvios stresma, garkveuli 
wamlebis miRebam an avadmyofobam. meore tipis diabetis oTx ZiriTad mizezs 
warmoadgens asaki, eTnikuroba, ojaxuri istoria da Warbi wona (gansakuTrebiT 
ki muclis areSi). daavadebis sixSire did britaneTSi Seadgens daaxloebiT 
2%-s. daavadebis ganviTarebis riski pirveli rigis naTesavebSi samjeraa 
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momatebuli vidre aranaTesav individebSi. es miuTiTebs genebis mniSvnelovan 
wvlilze daavadebis ganviTarebaSi, Tumca meore tipis diabetis gamomwvevi 
konkretuli genebi jer araa identificirebuli. dResdReobiT, mimdinareobs 
aqtiuri kvlevebi ramdenime winaswarganwyobis genze.

dadgenilia kavSiri axalSobilis mcire wonasa da gvian asakSi glukozisadmi 
tolerantobis daqveiTebas Soris. varaudoben, rom es ganpirobebulia 
pankreasis beta ujredebis ganviTarebis daqveiTebiT, ramac SesaZloa cxovrebis 
mogvianebiT etapze gamoiwvios meore tipis diabeti. ar arsebobs mtkicebuleba 
imisa, rom meore tipis diabeti gamowveulia autoimunuri procesebiT. 

gul-sisxlZarRvTa sistemis daavadebebi

miuxedavad imisa, rom arsebobs ramdenime monogenuri darRveva, romelic 
iwvevs gulsisxlZarRvTa sistemis daavadebebs, mozrdilTa gulsisxlZarRvTa 
daavadebebis SemTxvevaTa umetesoba poligenuri da multifaqtorulia. 
iseTi poligenuri daavadebebi, rogoricaa hipertenzia da lipiduri cvlis 
anomaliebi, da iseTi garemo pirobebi rogoricaa sigaretis moweva, Warbi wona 
da naklebi fizikuri varjiSi, erToblivad ganapirobebs gulsisxlZarRvTa 
sistemis daavadebebis ganviTarebas. SemTxvevaTa umetesoba, sadac nanaxia 
gulsisxlZarRvTa sistemis daavadebebis ojaxuri forma, multifaqtoruli 
warmo Sobisaa. genetika gansazRvravs adamianis individualur winaswarganwyobas 
daavadebis mimarT, Tumca ar warmoadgens mis pirdapir gamomwvev mizezs. 

kardiomiopaTiebi

kardiomiopaTia warmoadgens gulis kunTis anomalias. arsebobs kardio-
miopaTiebis mravali tipi, Tumca genetikurad ganpirobebuli mxolod oria.

1. ojaxuri hipertrofiuli kardiomiopaTia

am dros gadidebulia gulis parkuWebis (gansakuTrebiT marcxena) kedlebi. 
kunTi gasqelebulia da cvlis gulis kunTis struqturas, ramac SesaZloa 
gamoiwvios Suilebi, tkivili gulmkerdis areSi da sunTqvis gaZneleba. daavadeba 
sxvadasxva asakSi vlindeba, dawyebuli dabadebis asakidan damTavrebuli 
sicocxlis bolomde. hipertrofiuli kardiomiopaTia gamowveulia defeqturi 
sarkomerebiT. sarkomeri warmoadgens gulis kunTis ZiriTad struqturul 
erTeuls. dResdReobiT nanaxia sarkomeris sxvadasxva komponentis makodirebeli 
12 geni da am 12 genis 900-ze meti mutacia. Tumca, ojaxuri hipertrofiuli 
kardiomiopaTiebis 40%-ze meti gamowveulia 14q qromosomaze mdebare MYH7 
genis da 11p qromosomaze mdebare MYBPC3 genis mutaciebiT. sarkomerebis 
makodirebeli nebismieri mutacia SesaZloa gadaeces dominanturi gziT. 
daavadebuli mSobeli defeqtur gens Svilebs 50%-iani albaTobiT gadascems, 
xolo albaToba imisa, rom Tavad Svils ganuviTardes es daavadeba Seadgens 
90%. am genebis mutaciis mizezebi jer araa dadgenili.

2. ojaxuri dilataciuri (gafarToebuli) kardiomiopaTia 

dilataciuri kardiomiopaTia warmoadgens gulis parkuWebis zomaSi gadidebas 
da parkuWebis kedlebis gaTxelebas, rac iwvevs gulis SekumSvis unaris 
daqveiTebas. dilataciuri kardiomiopaTiebis 50% ojaxuri formisaa. daavadebis 
dawyebis asaki sakmaod variabeluria, dawyebuli dabadebidan damTavrebuli 
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xandazmulobamde. varaudoben, rom dilataciuri kardiomiopaTiebis 
SemTxvevaTa 20%-50% genetikuri komponentiT aris ganpirobebuli. ukanasknel 
wlebSi Catarebuli kvlevebiT dadginda, rom daavadebas 20-ze meti geni 
iwvevs. SemTxvevaTa 7%-8% gamowveulia 1q qromosomaze lokalizebuli LMNA 
genis, xolo SemTxvevebis 5%-8% 14q qromosomaze lokalizebuli MYH7 genis 
mutaciebiT. daavadebuli adamianis da/Zmis (romelTac janmrTeli mSoblebi 
hyavT) riski ganuviTardes daavadeba sakmaod dabalia, Tumca es maCvenebeli 
mainc maRalia normalur populaciasTan SedarebiT. jerjerobiT ar aris 
identificirebuli dilataciuri kardiomiopaTiis gamomwvevi raime garemo 
faqtori. 

gaxangrZlivebuli QT intervalis sindromi

gaxangrZlivebuli QT intervalis sindromi warmoadgens daavadebaTa jgufs, 
romelsac axasiaTebs gaxangrZlivebuli QT intervali eleqtrokardiogramaze. 
gulis kunTs ganmuxtvebis aRsadgenad SekumSvebs Soris meti dro sWirdeba da 
amitom daavadebul adamians araregularuli guliscema aqvs, ramac SesaZloa 
gamoiwvios xSiri gulis wasvlis (sinkope) epizodebi, gulis gaCereba da uecari 
sikvdili. arsebobs QT sindromis daaxloebiT 12 sxvadasxva tipi; maTSi yvelaze 
xSiria romano-vardis sindromi da jervel-lanj-nilsenis sindromi.

1. romano-vardis sindromi

romano-vardis sindromi warmoadgens am daavadebis yvelaze gavrcelebul 
formas, romlis sixSirea 1:7000 (Tumca es maCvenebeli araa zusti, radgan xSir 
SemTxvevaSi diagnozi dausmeli rCeba). daavadebis gadacema xdeba autosomur-
dominanturi gziT da gamowveulia ujredis membranis arxebis makodirebeli 
ramodenime genis mutaciiT (ix. cxrili 5.5). es arxebi saWiroa kaliumis da 
natriumis ionebis ujredSida da ujredgare transportisaTvis. ionebis 
ganvladobis darRveva iwvevs gulis kunTis kumSvadobis moSlas, rac Tavis 
mxriv iwvevs gaxangrZlivebul QT intervals da ariTmiebs. ionebis transporti 
SeiZleba Seferxdes 5.5. cxrilSi moyvanili nebismieri mutaciis gamo.

cxrili 5.5. romano-vardis sindromis gamomwvevi mutaciebi.

geni qromosoma

KCNE1 21q
KCNE2 21q
KCNH2 7q
KCNQ1 11p
SCN5A 3p

daavadebis ganviTarebas maprovocirebeli SeiZleba iyos zogierTi medikamenti, 
gadaWarbebuli varjiSi an kaliumis dabali done. 

2. jervel-lanj-nilsenis sindromi

romano-vardis sindromTan SedarebiT, jervel-lanj-nilsenis sindromi 
warmoadgens gaxangrZlivebuli QT sindromis iSviaT formas. es daavadeba mTels 
msoflioSi daaxloebiT erTi milionidan 3 adamians emarTeba da xSirad mas Tan 
sdevs Tandayolili siyrue. am sindromTan dakavSirebulia 11 p qromosomaze 
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mdebare KCNQ1 genis da 21q qromosomaze mdebare KCNE1 genis mutaciebi. 
romelime genis erTi dazianebuli aslis arseboba ar ganapirobebs daavadebis 
ganviTarebas, Tumca igi iwvevs winaswarganwyobas am daavadebis mimarT.

hipertenzia

sisxlis arteriuli wnevis mateba warmoadgens sisxlZarRvTa daavadebis mTavar 
mizezs, ramac SesaZloa gamoiwvios sisxlCaqcevebi Tavis tvinSi, koronaruli 
arteriis daavadeba da Tirkmlis ukmarisoba. sisxlis arteriuli wneva sxvadasxva 
individSi SeiZleba mniSvnelovnad gansxvavdebodes. igi gamovlindeba ori 
parametriT: sistoluri wneva warmoadgens im Zalas, romliTac sisxli awveba 
arteriebis kedels gulis SekumSvis dros; diastoluri wneva warmoadgens 
Zalas, romliTac sisxli awveba arteriebis kedlebs gulis SekumSvebs Soris.

sisxlis arteriuli wneva momatebulad iTvleba, Tu sistoluri wneva metia 
140 mmHg-ze da diastoluri wneva metia 90 mmHg-ze (normaSi sistoluri aris 
daaxloebiT 120 mmHg da diastoluri ki 80 mmHg).

cxrili 5.6. sisxlis wnevis doneebis klasifikacia (didi britaneTis hipertenziis 
sazogadoeba, 2003).

kategoria sistoluri diastoluri

sisxlis wneva

optimaluri mmHg 120 < mmHg 80<

normaluri mmHg 130 < mmHg 85<

normis zeda zRvari mmHg 130-139 mmHg 85-89

hipertenzia

zomieri mmHg 140-159 mmHg 90-99

saSualo simZimis mmHg 160-179 mmHg 100-109

mZime mmHg 180 ≥ mmHg 110≥

hipertenziis SemTxvevaTa umetesoba (80-90%) araa ganpirobebuli raime 
konkretuli mizeziT da mas pirveladi hipertenzia ewodeba. pirvelad 
hipertenzias xSirad axasiaTebs ojaxuri agregacia. im adamianebs, romelTac 
hyavT ori an meti daavadebuli naTesavi, maTSi hipertenziis ganviTarebis 
riski samjeraa gazrdili. amis mizezi, rogorc Cans, mxolod erTi romelime 
dazianebuli genis moqmedeba ki araa, aramed, ramdenime defeqturi genis 
erToblivi moqmedeba. bioqimiuri kvlevebiT dadgenilia, rom hipertenzias, 
savaraudod, iwvevs, rogorc angiotenzin I-is gardamqmneli fermenti 
(ACE), aseve angiotenzin II-is pirveli tipis receptori, romlebic sisxlis 
arteriuli wnevis renin-angiotenzinis homeostazuri kontrolis meqanizmis 
nawils Seadgenen (ix. suraTi 5.8).
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renin-angiotenzinis sistema

angiotenzinogeni

angiotenzin I

angiotenzin II

renini

angiotenzinis 
gardamqmneli 
fermenti (ACE)

angiotenzinis 
receptoris
1 qvetipi

angiotenzinis
receptoris
me-2 qvetipi

suraTi 5.8. renin-angiotenzinis sistema.

nanaxia, rom evropelebsa da iaponelebSi angiotenzinis makodirebeli genis 
sxvadasxva formebi dakavSirebulia hipertenziasTan, Tumca es kavSiri ar iqna 
nanaxi afrikel amerikelebSi. angiotenzinis gardamqmneli fermenti (ACE) 
gardaqmnis angiotenzin I-s angiotenzin II-ad, romelsac gaaCnia sisxlZarRvebis 
Zlier Semaviwroebeli moqmedeba. ramdenime kvlevaSi nanaxi iqna 17q qromosomaze 
mdebare ACE-is makodirebeli genis Secvlili formebis arseboba, romlis 
garkveuli saxesxvaobebi asocirebulia ACE-is plazmur aqtivobasTan. 

angiotenzinis receptoris I qvetipi ganapirobebs angiotenzin II-is vazo-
konstriqciul efeqts da aldosteronis gamoyofas (romelic, Tavis mxriv 
zrdis natriumis Sekavebas sisxlis plazmaSi). angiotenzinis receptoris 
I qvetipis makodirebeli genis cvlilebebi nanaxi iqna fineTis populaciaze 
Catarebul kvlevebSi, Tumca kvlav ar iqna nanaxi afrikel-amerikelebSi. 
urTierTgamomricxveli Sedegebi, savaraudod, gamowveuli unda iyos 
mciremasStaburi kvlevebiT, sxvadasxva populaciebis gansxvavebuli 
winaswarganwyobiT da mravali genis kompleqsuri moqmedebiT. garemo faqtorebi 
(sakvebSi natriumis maRali Semcveloba, Tambaqos moweva, fizikuri varjiSis 
nakleboba) monawileobs hipertenziis ganviTarebaSi.

fsiqikuri daavadebebi

fsiqikuri daavadebebi warmoadgens farTo cnebas, romelic moicavs mraval 
daavadebas, rogoricaa, depresia, agznebuloba, Sizofrenia, bipolarul 
daavadeba, pirovnebis gaoreba, da guneba-ganwyobis cvlileba. fsiqikuri 
daavadebebis genetikur kvlevaTa umetesoba exeba Sizofrenias da bipolarul 
daavadebas. Cvenc am or daavadebas ganvixilavT. mravali monacemi fsiqikuri 
daavadebebis genetikuri safuZvlebis Sesaxeb nanaxia tyupebis kvlevebSi. 
erTmaneTs daSorebuli identuri tyupebis da daavadebuli mSoblebis 
gaSvilebuli bavSvebis SeswavliT SesaZlebeli gaxda genetikuri da garemo 
faqtorebis zegavlenis Sefaseba fsiqikuri darRvevebis dros.
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1. Sizofrenia

Sizofrenia warmoadgens zogad cnebas, romelic moicavs sxvadasxva simptomebis 
mqone daavadebaTa rigs. SizofreniiT daavadebul yvela adamians erTnairi 
simptomebi ara aqvT. daavadeba moicavs fsiqozs, azrovnebis moSlas, realobasTan 
kavSiris gawyvetas, halucinaciebs, iluziebs da paranoias. miuxedavad imisa, 
rom xSiria guneba-ganwyobis cvlilebebi, Sizofrenia ar ganekuTvneba guneba-
ganwyobis cvlilebebis jgufis daavadebas, radgan am ukanasknelis SemTxvevaSi 
mTavari simptomi guneba-ganwyobis Secvlaa. Sizofreniis dros agreTve xSiria 
kognitiuri funqciebis moSla, magram igi gansxvavdeba demenciisagan, sadac 
kognitiuri funqciis moSla pirvelad simptoms warmoadgens.

rogorc wesi, Sizofreniis simptomebi viTardeba gardatexis an adreuli 
mozrdilobis asakSi, xolo Sizofreniis ganviTarebis riski mTlian populaciaSi 
Seadgens 1%. es riski izrdeba, Tu ojaxis romelime wevri aris daavadebuli, 
rac miuTiTebs genetikuri komponentis arsebobaze (ix. cxrili 5.7). 

cxrili 5.7. Sizofreniis empiriuli riski.

Sizofreniis empiriuli riski %

identuri tyupebi

orive mSobeli

erTi da/Zma da erTi mSobeli

erTi mSobeli

erTi da/Zma

deida/mamida/biZa/bebia/babua

pirveli rigis biZaSvili

zogadi populacia

46

45

15

11

9

4

3

1

Sizofreniis genetikuri komponenti moicavs mraval sxvadasxva gens, romlebic 
zrdian adamianis winaswarganwyobas am daavadebis mimarT. savaraudoa, rom 
sxvadasxva genebi zrdian adamianis winaswarganwyobas sxvadasxva tipis Sizofreniis 
mimarT. mravali kvlevis Sedegad dadginda, rom Sizofrenia dakavSirebulia 
1q, 1p, 2q, 5p, 5q, 6q, 8p, 10q, 11q, 13q, 15q da 22q qromosomebze lokalizebuli 
genebis cvlilebebTan. cvlilebebi 6p qromosomaze lokalizebul disbindinis 
genSi, 8p qromosomaze lokalizebul neiroregulinis genSi, 13q qromosomaze 
lokalizebul G72 genSi da 22q qromosomaze lokalizebul xuT sxvadasxva 
genSi, asocirebulia Sizofreniis ganviTarebasTan. 

Sizofreniis riski izrdeba im adamianebSi, romelTa mamebic Svilis Casaxvis 
asakSi 50 wels zemoT iyvnen. Tumca Sizofreniis gamomwvevi garemo faqtorebi 
jer ucnobia. zogierTi kvlevis mixedviT, Sizofreniis gamomwvevi garemo 
faqtori SeiZleba iyos orsulobis da mSobiarobis garTulebebi da agreTve 
iseTi narkotikebis miReba, rogoricaa marixuana da metamfetamini.



102

genetika

2. bipolaruli daavadeba

bipolarul daavadebas axasiaTebs ganwyobis ukiduresi maniakur-depresiuli 
cvlilebebi. rogorc wesi, ganwyobis cvlilebebi spontanurad viTardeba, 
raime garkveuli winamorbedi faqtoris gareSe. ganwyobis ukidures cvlilebebs 
Soris SesaZloa iyos `normaluri~ periodebic, Tumca zogierT adamianSi 
maniakuri da depresiis fazebi erTmaneTs swrafad enacvleba. daavadeba or 
ZiriTad kategoriad iyofa: bipolaruli 1 da bipolaruli 2.

bipolaruli 1

es daavadebis klasikuri formaa. bipolaruli 1 daavadebis mqone adamianebs 
aqvT maniis ukiduresi forma, romelic SeiZleba gadaizardos fsiqozSi, 
bodvaSi da halucinaciebSi.

bipolaruli 2

am daavadebas maniis ufro msubuqi forma axasiaTebs, da, Tumca SeiZleba 
dakarguli iyos gansjis unari, adamiani ar xdeba fsiqozuri da mas ara aqvs 
bodvebi an halucinaciebi.

pirveli da meore tips Soris ZiriTadi gansxvaveba daavadebis maniakur fazas 
exeba, maSin, roca depresiis faza erTnairia. daavadebis dawyebis asakic 
gansxvavebulia da skolamdeli asakidan xandazmulobamde meryeobs. 

tyupebis, ojaxebis da gaSvilebuli bavSvebis SeswavliT gamovlinda bipo laruli 
daavadebis myari genetikuri safuZveli. genetikuri kvlevebiT gamovlenelia 
mravali sxvadasxva savaraudo genis arseboba, Tumca am kvlevebis didi 
nawili urTierTsawinaaRmdegoa da ar iZleva daskvnebis gakeTebis saSualebas. 
bipolaruli daavadebis ganmapirobebeli ramdenime savaraudo geni arsebobs: 
4q qromosomaze mdebare FAT geni, 12q qromosomaze mdebare CUX2 geni, xolo 
18q qromosomaze nanaxi garkveuli ubnis cvlileba agreTve monawileobs me-2 
tipis bipolaruli daavadebis ganviTarebaSi (ix. cxrili 5.8).

bipolaruli daavadebis ganviTarebaSi mniSvnelovan rols TamaSobs garemo 
faqtorebi. kvlevebiT dadginda, rom bipolaruli daavadebis mqone mozrdilTa 
30-50%-s hqonda bavSvobaSi gadatanili travmuli da Zaladobis epizodebi. 
Tumca bipolaruli daavadebis ganmapirobebeli sxva faqtorebi jerjerobiT 
araa dadgenili.

cxrili 5.8. bipolaruli daavadebis empiriuli riski.

bipolaruli daavadebis empiriuli riski %

identuri tyupebi

orive mSobeli

erTi da/Zma da erTi mSobeli

erTi mSobeli

erTi da/Zma

deida/mamida/biZa/bebia/babua

uaxloesi biZaSvili

mTeli mosaxleoba

70
50
20
15
13
5
3
3
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nevrologiuri daavadebebi

alchaimeris daavadeba

alchaimeris daavadeba warmoadgens demenciis formas, romelic iwvevs mesxierebis 
da kognitiuri funqciis TandaTanobiT daqveiTebas da dakargvas. am daavadebis 
dros viTardeba Tavis tvinis degeneraciuli cvlilebebi, rac iwvevs Tavis tvinis 
neironebis atrofias, Sidaujreduli neirofibriluri xlarTebis warmoSobas da 
neironebs Soris sivrceSi beta amiloiduri folaqebis formirebas. daavadebu-
lebs SesaZloa agreTve gamouvlindeT metyvelebis sxvadasxvanairi defeqtebi, 
SfoTva, halucinaciebi, socialuri izolacia, kunTebis daqveiTebuli tonusi, 
Sardis Seukavebloba da krunCxvebi. daavadebis gvian stadiaze avadmyofi 
saWiroebs srul zedamxedvelobas. rogorc wesi, sikvdilis mizezi aris 
organizmis zogadi gamofitva, infeqcia an gulis daavadeba.

alchaimeris daavadebis sixSire xandazmul mosaxleobaSi sakmaod maRalia da 
gvian asakSi _ 15-dan 25%-mde meryeobs (ix. cxrili 5.9).

cxrili 5.9. alchaimeris daavadebis tipebi.

daunis sindromTan asocirebuli

ojaxuri

gviani asakis

adreuli asakis

sporaduli

<1%

25%

15% - 25%

<2%

75%

daunis sindromTan asocirebuli alchaimeris daavadeba

daunis sindromis (trisomia 21) mqone adamianebis naxevarze mets 40 wlis asakis 
Semdeg alchaimeris daavadeba uviTardebaT. miCneulia, rom mas iwvevs 21-e 
qromosomaze lokalizebuli APP genis Warbi eqspresia, romelic kodirebs 
amiloidis prekursor cilas. am cilis zeeqspresia iwvevs Tavis tvinSi beta 
amiloidis Warbi raodenobiT warmoqmnas. 

alchaimeris ojaxuri forma

alchaimeris daavadebis SemTxvevaTa daaxloebiT 25% ojaxuri formisaa; am 
dros daavadeba gamouvlindeba ojaxis or an met wevrs. daavadeba ZiriTadad 
gvian asakSi vlindeba. daavadebis gvian asakSi gamovlenad iTvleba 65 wels 
zemoT, adreul asakSi ki 65 wels qvemoT (ix. cxrili 5.10).

cxrili 5.10. alchaimeris daavadebis ojaxuri forma. 

gviani asaki > 65 weli adreuli asaki < 65 weli

ojaxuri SemTxvevebis 95% ojaxuri SemTxvevebis 5%

poligenuri multifaqtoruli autosomur-dominanturi



104

genetika

gviani formis alchaimeris daavadeba. genetikuri kvlevebiT nanaxia, rom 
gviandeli formis alchaimeris daavadeba warmoadgens multifaqtorul 
daavadebas, romelic gamowveulia winaswarganwyobis mravali genis 
arsebobiT. Tumca APOE genis garda, winaswarganwyobis genebis arseboba jer 
kidev zustad araa dadgenili. APOE geni mdebareobs 19q qromosomaze da 
warmoqmnis apolipoprotein E-s, romelic ukavSirdeba lipidebs da warmoqmnis 
lipoproteinebs. lipoproteinebi ukavSirdebian sisxlis qolesterols da 
gadaitanen mas RviZlSi, sadac mimdinareobs misi daSla. APOE genis mravali 
aleluri forma arsebobs, xolo erT-erTi maTgani (ε4 aleluri forma) zrdis 
alchaimeris daavadebis ganviTarebis risks. ε4 aleli asocirebulia Tavis 
tvinSi amiloidis folaqebis Warb warmoqmnasTan. 

adreuli formis alchaimeris daavadeba. nanaxia sami geni, romlebic kavSirSia 
alchaimeris daavadebis adreul formasTan. am genebis mutaciebi xasiaTdeba 
sakmaod maRali penetrantobiT da isini autosomur-dominanturad gadaecema. 
21q qromosomaze arsebuli APP geni kodirebs beta amiloidis prekursor 
cilas.beta-amiloidi folaqebis saxiT grovdeba alchaimeriT daavadebuli 
pacientebis Tavis tvinis neironebs Soris sivrceSi. defeqturi APP geni iwvevs 
adreuli asakis alchaimeris daavadebaTa 10-15%-s. me-14q qromosomaze mdebare 
PSEN1 geni kodirebs presenilin-1 cilas, romelic monawileobs neironebis 
ganviTarebasa da funqcionirebaSi. mis mniSvnelovan funqcias agreTve 
warmoadgens amiloidis winamorbedi cilis procesingi. alchaimeris daavadebis 
mqone pacientebSi arsebul PSEN1 genSi nanaxia 150-ze meti sxvadasxva tipis 
mutacia, romlebic iwvevs adreuli asakis alchaimeris daavadebaTa 30-70%-s. 
1q qromosomaze mdebare PSEN2 geni kodirebs presenilin-2 cilas, romelic 
monawileobs iseT cilebis procesingSi, romlebic saWiroa qimiuri signalebis 
gadacemisTvis ujredis membranidan birTvamde. igi warmoadgens sxva genebis 
gamaaqtivebel mniSvnelovan cilas. garda amisa, presenilin-2-s presenilis-1 
-is  msgavsi roli aqvs, radgan isini aucilebelia amiloidis prekursori cilis 
damxleCi fermentebis normaluri funqcionirebisTvis. am funqciis gareSe beta 
amiloidis toqsiuri peptidi grovdeba Tavis tvinSi da iwvevs alchaimeris 
daavadebas. PSEN2 genSi nanaxi mutaciebi iwvevs adreuli asakis alchaimeris 
daavadebis daaaxloebiT 5%-s.

3. sporaduli.

individebi, romelTac ojaxis istoriaSi ara aqvT alchaimeris daavadeba, 
alchaimeriT daavadebulTa mTeli raodenobis daaxloebiT 75%-s Seadgenen. 
alchaimeris daavadebis sporaduli forma, savaraudod, multifaqtoruli 
warmoSobisaa. genetikuri winaswarganwyobis faqtorebidan damtkicebulia 
mxolod APOE genis defeqturi alelebis arseboba. 

gviani asakis alchaimeris daavadebas ganapironbebs iseTi faqtorebi, rogoricaa 
genetika, asaki, sqesi da garemo faqtorebi. dRemde araa damtkicebuli garemo 
faqtorebis (Tavis travma, virusebi da toqsinebi) pirdapiri roli alchaimeris 
daavadebis ganviTarebaSi.
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Tandayolili daavadebebi

termini ̀ Tandayolili~ niSnavs dabadebisas gamovlenils da moicavs axalSobilTa 
nebismier defeqts, miuxedavad maTi gamomwvevi mizezisa. Tandayolil anomaliaTa 
sixSire sakmaod maRalia, magram orsulobis vadamdeli Sewyvetis da abortebis 
gamo maTi sixSire dabadebis asakis miRwevamde mcirdeba. axalSobilTa 14% ibadeba 
erTi romelime dadasturebuli defeqtiT, da am SemTxvevaTa 25% ganpirobebulia 
raime aRiarebuli genetikuri mizeziT. garemo faqtorebs, romlebic iwvevs 
axalSobilTa defeqtebs, teratogenebi ewodeba. Canasaxis winaswarganwyoba 
teratogenis mimarT ganpirobebulia misi genotipiT. Tandayolili daavadebebis 
ori magaliTia nervuli milis defeqtebi da gapobili tuCi/sasa.

1. nervuli milis defeqtebi

nervuli milis defeqtebi Tavis tvinis da zurgis tvinis Tandayolil defeqtebs 
warmoadgens. misi yvelaze gavrcelebuli formebia anencefalia da zurgis 
tvinis Tiaqari. anencefalia viTardeba maSin, rodesac nervuli milis zeda 
bolo orsulobis pirvel TveSi ar ixureba. am daavadebis mqone axalSobilebs 
aqvT ganuviTarebeli Tavis tvini da, rogorc wesi, an mkvdrad ibadebian an 
dabadebidan Zalian male iRupebian.

zurgis tvinis Tiaqaris dros dazianebulia embrionis zurgis tvinis qveda 
nawili; embrionuli ganviTarebis procesSi ar xdeba nervuli milis bolomde 
daxurva. xSirad mas Tan sdevs nervebis dazianebac, rac ganapirobebs qveda 
kidurebis sxvadasxva simZimis dazianebas. 

nervuli milis defeqtebi gamowveulia ramdenime defeqturi geniT da garemo 
faqtorebiT. nanaxia, rom zurgis tvinis Tiaqaris riski momatebulia 6q 
qromosomaze mdebare T lokusis cvlilebisas. agreTve dadasturebulia kavSiri 
pirvel qromosomaze mdebare MTHFR da 1p qromosomaze mdebare VANGL1 genebis 
mutaciebsa da ojaxuri formis nervuli milis defeqtebis momatebul risks 
Soris. 

kvlevebiT gamovlinda, rom qalebs, romelTac aqvT foliumis mJavis deficiti, 
momatebuli aqvT nervuli milis defeqtebis mqone bavSvis yolis riski. 
foliumis mJavis miReba mniSvnelovnad amcirebs, Tumca ar gamoricxavs, am 
risks. vitamini B12-is deficitic asocirebulia nervuli milis defeqtebis 
momatebul riskTan, rac imiT aixsneba, rom adamianis organizmSi B12 vitamini 
warmoadgens foliumis mJavis warmoqmnis mniSvnelovan bioqimiur rgols. 
kvlevebiT agreTve dadginda, rom ganviTarebis adreul etapze zogierTi 
antikonvulsanti (gulyrebis sawinaaRmdego preparati), dedis diabeti, dedis 
Warbi wona da hiperTermia agreTve zrdis nervuli milis defeqtebis risks.

2. gapobili tuCi/sasa

daavadeba viTardeba embrionuli ganviTarebis me-6-me-8 kviraSi Sublis da zeda 
ybis  morCebis SeerTebis procesis darRvevis gamo. rodesac es morCebi erTmaneTs 
ver uerTdeba, warmoiqmneba naprali. es naprali SeiZleba moicavdes mxolod tuCs, 
an tuCs da sasas erTad. es sakmaod gavrcelebuli mdgomareobaa da misi sixSire 
evropelebSi aris 1:1000, daavadebuli bavSvis da-Zmis 4%-iani empiriuli riskiT. 
gapobili tuCis/sasas genetikuri komponenti nanaxia mravali sindromis dros, 
magram arasindromuli SemTxvevebis zusti mizezebi bolomde ara aris dadgenili. 
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nanaxia ramdenime geni, romelic kavSirSia arasindromul gapobil tuCTan/
sasasTan, kerZod, 11q qromosomaze mdebare PVRL1 genis da 4p qromosomaze 
mdebare MSX1 genis Secvlili formebi. gapobili tuCi/sasa ufro xSiria biWebSi 
(SemTxvevaTa 60-80%), rac SesaZloa kavSirSia X qromosomasTan SeWidul MID1 
genTan. dadasturebulia 1q qromosomaze mdebare IRF6 genis Secvlili formis 
kavSiri arasindromul da sindromul gapobil tuCTan/sasaTan (van der vudis 
sindromi). 

gapobili tuCi da sasis memkvidreobiToba aris 76%, rac memkvidreobis 
multifaqtorul bunebaze miuTiTebs. kvlevebiT dadasturebulia, rom 
zogierTi sindromuli SemTxvevis dros gapobili tuCi da sasa gamowveulia 
Jangbadis naklebobiT orsulobis adreul etapze. X-SeWiduli sideriusis 
sindromis dros, rodesac bavSvebs aqvT swavlis unaris daqveiTeba da agreTve 
gapobili tuCi da sasa, Jangbadis daqveiTebuli done zegavlenas axdens Xp-ze 
mdebare PHF8 genze. PHF8 fermentis katalizuri aqtivoba saWiroebs Jangbadis 
maRal dones. dadasturebulia, rom dedis mier alkoholis, antikonvulsantebis, 
antihipertenziuli wamlebis da nitratebis jgufis preparatebis miReba 
kavSirSia gapobil tuC/sasasTan. amJamad mimdinareobs kvlevebi foliumis 
mJavis rolze daavadebis riskis SemcirebaSi.

a. ganmarteT Semdegi sityvebi.

1) fenokopia;

2) pleiotropia;

3) penetrantoba;

b. bolo 20 wlis manZilze Warbi wonis SemTxvevebma samjer imata did 
britaneTSi da kvlav ganagrZobs zrdas. rogor fiqrobT, riTia es 
gamowveuli, genetikuri Tu garemo faqtorebiT? daasabuTeT Tqveni 
pasuxi.

savarjiSo 5.5

genebis identifikacia multifaqtoruli 
daavadebebis dros

daavadebaTa umetesoba poligenuri an multifaqtorulia. aseTi daavadebebis 
gamomwvevi genebis identifikacia sakmaod problemuria. amitom genetikosebi 
adareben ojaxis daavadebuli adamianebis dnm-s imave ojaxSi arsebul 
janmrTeli adamianebis dnm-Tan. dnm-is ubnebi, romlebic erTnairia ojaxis 
daavadebul wevrebSi, magram gansxvavebulia ojaxis janmrTel pirebSi, miiCneva 
`winaswarganwyobis genebad~. aseTi kvlevebi cnobilia, rogorc asociaciuri 
kvleva, Tumca misi uaryofiTi mxarea, rom is adgens korelacias da ara gamomwvev 
mizezs. daavadebis gamomwvevi genebis identificirebis kidev erTi problemaa, 
rom rig SemTxvevebSi sxvadasxva genebi erTnair fenotips ganapirobeben 
(genetikuri heterogenuroba). es iwvevs gansxvavebuli `winaswarganwyobis 
genebis~ aRmoCenas sxvadasxva ojaxebSi. magaliTad, hipertenzia SeiZleba 
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ori an meti genis memkvidreoba

gamowveuli iyos mravali sxvadasxva faqtoriT (antidiuretuli hormonis, 
aldosteronis, reninis, eriTropoetinis Warbad gamoyofis gamo an arteriuli 
kedlebis daqveiTebuli elastiurobiT). maSasadame, hipertenziiT daavadebul 
sxvadasxva adamianebs eqnebaT hipertenziis gamomwvevi gansxvavebuli mizezi. 
adamianebSi genetikuri heterogenuroba niSnavs imas, rom unda moxdes 
aTasobiT gansxvavebuli genotipis naxva manam, sanam dadgindeba kavSiri dnm-is 
Tanamimdevrobasa da mocemul daavadebas Soris. kvlevis kidev erT sirTules 
warmoadgens fenokopiebis arseboba, rodesac fenotipi gamowveulia mxolod 
garemo faqtoriT da masSi genotipi saerTod ar monawileobs. aseT SemTxvevaSi 
dnm-is analizi Sinaarss moklebulia.

erT genSi momxdarma cvlilebam SesaZloa gamoiwvios erTi da imave daavadebis 
saxesxvaobebi, anda gansxvavebuli daavadebis mizezi gaxdes. LMNA geni, 
romelic Cven vaxseneT gul-sisxlZarRvTa daavadebis ganxilvis dros, agreTve 
kavSirSia kunTovan distrofiebTan da naadrevi daberebis gamomwvev hatCinson-
gilfordis progeriasTan. am genebis identifikacia SesaZlebelia mxolod 
aTasobiT adamianis genomis Seswavlis Sedegad.

kvlevebi grZeldeba da msoflios mraval qveyanaSi xorcieldeba 
farTomasStaburi proeqtebi. did britaneTSi Seiqmna gaerTianebuli samefos 
biobankis (UK Biobank) proeqti, romelic miznad isaxavs genetikis, garemos 
da cxovrebis wesis zegavlenis Seswavlas daavadebebze. proeqtis mizans 
warmoadgens naxevari milioni adamianis genomis Seswavla.

adamianebSi avadobisa da sikvdilianobis umetesoba multifaqtoruli 
mdgomareobebiT aris gamowveuli. Tumca biobankebis gamoyenebis da uwyveti 
kvlevebis saSualebiT mravali daavadebis genetikuri da garemo faqtorebis 
identifikacia sakmaod warmatebulad mimdinareobs. 

•	 monogenur niSan-Tvisebebs ganpirobebs erTi geni. monogenuri 
daavadebebis raodenoba adamianebSi SedarebiT iSviaTia.

•	 monogenuri niSan-Tvisebebis memkvidreobis riskis gansazRvra 
SesaZlebelia penetis cxrilis gamoyenebiT. erTze meti monogenuri 
niSnis Seswavlis dros mizanSewonilia Sejamebis da gadamravlebis 
kanonebis gamoyeneba, rac saSualebas mogvcems sxvadasxva Sedegebis 
albaToba gamovTvaloT. 

•	 poligenuri niSan-Tviseba kodirebulia ramdenime geniT. am genebs, 
rogorc wesi, Sejamebuli moqmedeba axasiaTebT, rac iwvevs fenotipis 
`normalur~ ganawilebas, rogoric aris, magaliTad: kanis feri, simaRle, 
wona da sisxlis arteriuli wneva. 

•	 rogorc monogenur, ise poligenur niSan-Tvisebebze SesaZloa gavlena 
iqonios garemo faqtorebma. aseT niSan-Tvisebebs multifaqtoruls 
uwodeben. garemo faqtori SeiZleba iyos: Jangbadis done, temperatura, 
kvebis racioni, stresi, fizikuri aqtivobis done, virusebi da toqsinebi.

daskvnebi
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•	 multifaqtoruli memkvidreobis tipebis gansazRvra rTulia, radgan am 
dros kompleqsur daavadebebTan gvaqvs saqme. kompleqsuri daavadebebis 
memkvidreobiT gadacemis riski gamoiTvleba empiriuli riskisa da 
memkvidreobiTobis meSveobiT. warmodgenili ori meTodi gamoiyeneba 
mxolod populaciisTvis da ara calkeuli individebisTvis.

•	 mozrdilTa yvelaze gavrcelebuli daavadebebi poligenuri, 
multifaqtoruli daavadebebia. aRmoCenili iqna mravali aseTi 
daavadebis winaswarganwyobis geni, Tumca codna garemo faqtorebis 
rolis Sesaxeb araerTgvarovania.
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06
mutaciebi

es Tavi moicavs Semdeg sakiTxebs:

•	 memkvidruli da SeZenili mutaciebi;

•	 mutaciebis gavlena;

•	 qromosomuli mutaciebi, raodenobrivi da struqturuli anoma-
liebi;

•	 genuri mutaciebi, wertilovani da wakiTxvis CarCos gadaadgilebis 
mutaciebi.

swavlis mizani

Sesavali

mutacia aris dnm-is Tanamimdevrobis nebismieri cvlileba, romelic 
SeiZleba gadaeces Taobidan Taobas. rogorc wesi, ganayofierebis Semdeg 
mSoblebi Svilebs gadascemen zust genetikur informacias. Tumca xandaxan 
Secdomebi xdeba, rac Sedegad iwvevs mutacias. mutacia SeiZleba moxdes 
sasqeso ujredebSi da, Sesabamisad, igi gadaecema Semdeg Taobas, an somatur 
ujredebSi, romelic memkvidrulad ar gadaecema. mutaciebi SeiZleba iyos 
qromosomuli da genuri.

memkvidruli mutaciebi

gametebis (spermatozoidi an kvercxujredi) winamorbedi anu germinaciuli 
xazis ujredebis mutaciebi gadaecema Semdgom Taobas. aseTma mutaciebma 
SesaZloa gamoiwvios memkvidruli daavadebebi.

SeZenili mutaciebi 

somaturi mutaciebi organizmis somatur ujredebSi xdeba da ar gadaecema 
Semdgom Taobas, Tumca igi SenarCunebuli iqneba mutaciis Semcveli 
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winamorbedi ujredidan warmoqmnil yvela Svileul ujredSi. aseTi tipis 
mutacia SesaZloa moxdes adamianis cxovrebis nebismier etapze da gamowveuli 
iyos garemo pirobebiT, rogoricaa, magaliTad, radiacia. axal mutacias, 
romelic ar aris memkvidruli, ewodeba ̀ de novo~ (de novo) mutacia. simsivneebis 
umetesoba gamowveulia SeZenili mutaciebiT.

polimorfizmebi

dnm-is Tanamimdevrobebis cvlilebebs, romlebic mosaxleobis erT 
procentze metSia gavrcelebuli polimorfizmi ewodeba. igi dnm-is 
normaluri saxesaxvaobebia, romelic ar aris asocirebuli romelime 
daavadebis fenotipTan. polimorfizmebi ganapirobebs populaciaSi arsebuli 
individebis mravalferovnebas, rogoricaa, magaliTad, Tmis feri, Tvalis 
feri da sisxlis jgufebi. amgvar polimorfizmebs ara aqvT uaryofiTi 
zegavlena janmrTelobaze, Tumca zogierTi maTgani SesaZloa zrdides 
garkveuli daavadebebis ganviTarebis risks.

moifiqreT ori SesaZlo varianti, Tu rogor SeiZleba SeiZinos ada-
mianma mutacia.

savarjiSo 6.1

mutaciis efeqti

•	 saziano: saziano mutacia SesaZloa iyos letaluri, romlis drosac 
cvlileba sicocxlesTan SeuTavsebelia, da sub-letaluri, romelic xels 
uSlis individs miaRwios mowiful asakamde.

•	 sasargeblo: zogierT mutacias SesaZloa hqondes dadebiTi gavlena. 
magaliTad, evropuli warmoSobis individebSi nanaxia iseTi mutacia, 
romelic homozigotebs adamianis imunodeficitis virusis (HIV) mimarT 
rezistentobas aniWebs. 

•	 neitraluri: aseT mutaciebs ara aqvs zegavlena adamianis janmrTelobaze. 
savaraudod, mutaciebis umetesoba am jgufs miekuTvneba.

qromosomuli mutaciebi

qromosomebis nebismier raodenobriv an struqturul cvlilebas qromosomuli 
anomalia ewodeba. rogorc wesi, aseTi anomaliebis mizezia ujredis gayofis 
dros, mitozis da meiozis, momxdari Secdomebi. arsebobs qromosomuli 
anomaliebis mravali tipi, Tumca maT, rogorc wesi, or ZiriTad jgufad 
yofen: raodenobrivi da struqturuli.

raodenobrivi anomaliebi

normaSi adamianis ujredebi Seicavs 23 wyvil qromosomas, anu saerTo 
jamSi 46 qromosomas. qromosomebis raodenobrivi cvlilebebi SesaZloa 
moxdes sasqeso ujredebis Camoyalibebis (gametogenezis) dros, embrionuli 
ganviTarebis adreul stadiaze an dabadebis Semdgom nebismier ujredSi 
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qromosomebis meiozuri an mitozuri gauTiSvelobis Sedegad. ujredi 
SesaZloa Seicavdes qromosomis erT zedmet asls (trisomia) an akldes erTi 
qromosoma (monosomia).

raodenobrivi qromosomuli anomaliebis didi raodenoba nanaxia saaborte 
masalaSi. sicocxlisunarianoba damokidebulia imaze, Tu romeli qromosomaa 
dazianebuli. iseTi qromosomebis raodenobrivi anomaliebi, romlebic 
Seicaven genebis mcire raodenobas (me-13, me-18 da 21-e qromosomebi) 
sicocxlesTan Tavsebadia. X qromosomas gaaCnia genuri dozis kompensaciis 
bunebrivi meqanizmi da X qromosomasTan dakavSirebuli anomaliebi agreTve 
sicocxlesTan Tavsebadia. qromosomebis raodenobrivi anomaliebis magaliTebi 
moyvanilia 6.1 cxrilSi da 6.1, 6.2 da 6.3 SemTxvevebSi. sasqeso qromosomebis 
anomaliebi naCvenebia 6.2 cxrilSi da 6.4, 6.5, 6.6 da 6.7 SemTxvevebSi.

cxrili 6.1. autosomuri anomaliebi. 

qromosoma sindromi sixSire 1000 dabadeb-
ulze

sicocxlis xan-
grZlivoba

trisomia 13 patau 0.2 1 Tve

trisomia 18 edvardsi 0.3 1 weli da meti

trisomia 21 dauni 1.5 50 weli

pataus sindromi

klinikuri niSnebi

pataus sindromiT daavadebul axalSobilebs SeiZleba axasiaTebdeT 
mravali sxvadasxvanairi simptomi. yvelaze xSirad saxezea iseTi 
nevrologiuri anomaliebi, romlebic gamowveulia ganuviTarebeli 
hemisferoebiT da mikrocefalia. xSiri niSnebia mcire zomis axlos 
mdebare Tvalebi, Tvalebis ararseboba an erTi centralurad mdebare 
Tvali. pacientebis umetesobas agreTve aqvT `akvnis Ziris~ formis 
terfebi da zedmeti TiTebi xelebze da fexebze. agreTve defeqturia 
Sinagani organoebi, maT Soris ufro xSiria Tirkmlis displazia.

genetika

pataus sindromi gamowveulia me-13 qromosomis trisomiiT.

prognozi

prognozi arakeTilsaimedoa. sicocxlis xangrZlivoba. rogorc wesi, 
ar aRemateba 12 Tves. pacientebis 50% iRupeba sicocxlis pirvelsave 
TveSi.

SemTxveva 6.1
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edvardsis sindromi

klinikuri niSnebi

am daavadebis yvelaze xSiri niSania ganviTarebis mZime Seferxeba. sin-
dromis mqone bavSvebi ibadebian mcire woniT da aqvT gulis mankebi, 
win gamoweuli Subli. daavadebis klasikuri niSania Sekruli muStebi, 
sadac me-3 da me-4 TiTebi gadafarulia saCvenebeli da neka TiTebiT. 
zogierTi bavSvi agreTve ibadeba nervuli milis defeqtiT, Tumca es 
daavadebis arc Tu ise xSiri niSania.

genetika

edvardsis sindromi gamowveulia me-18 qromosomis trisomiiT.

prognozi

prognozi arakeTilsaimedoa. sicocxlis xangrZlivoba Seadgens daax-
loebiT 12 Tves, Tumca pacientebis 10% cocxlobs erT weliwadze met-
sac. 

edvardsis sindromis riski dedis xandazmulobasTan erTad izrdeba.

SemTxveva 6.2

daunis sindromi

klinikuri niSnebi

daunis sindromTan dakavSirebulia mravali samedicino problema, ro-
goricaa hipotonia, gulis Tandayolili mankebi, hipoTiroidizmi, saWm-
lis momnelebeli traqtis problemebi da daswavlis unaris daqveiTeba. 
klinikuri niSnebidan TvalSisacemia saxis brtyeli profili, epikan-
turi naoWebi, Ria piri win gamoweuli eniT, erTi ganivi Rari xelis 
gulze, da daSorebuli cera TiTi fexebze. daunis sindromian adami-
anebs sxvebTan SedarebiT ufro xSirad emarTebaT infeqciebi, gulis 
daavadebebi, epilefsia da adreuli alchaimeris daavadeba.

genetika

daunis sindromis SemTxvevaTa 95% gamowveulia 21-e qromosomis tri-
somiiT. SemTxvevaTa 5%-ze naklebi gamowveulia ojaxuri formebiT.

prognozi

prognozi SedarebiT keTilsaimedoa. Tumca sicocxlis xangrZlivoba 
daaxloebiT 50 wels Seadgens. sicocxlis xangrZlivobis Semcirebis 
ZiriTadi mizezia gulis problemebi. 

daunis sindromis riski dedis xandazmulobasTan erTad izrdeba. 

SemTxveva 6.3
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cxrili 6.2. sasqeso qromosomebis anomaliebi.

qromosoma sqesi sindromi sixSire 1000 
dabadebulze

sicocxlis 
xangrZlivoba

X monosomia mdedrobiTi terneri 0.2 30-40 weli

XXY mamrobiTi klainfelteri 1.0 normaluri

XXX mdedrobiTi sami X 1.0 normaluri

XYY mamrobiTi XYY 1.0 normaluri

terneris sindromi

klinikuri niSnebi

terneris sindromis pacientebs qalis fenotipi aqvT, magram maT ar 
axasiaTebT sqesobrivi momwifeba. inteleqtis done normaluria, Tumca 
SesaZloa hqondeT daswavlis unaris daqveiTebis specifikuri formebi. 
individebi, rogorc wesi, simaRleSi 150 sm-ze naklebi arian, aqvT fr-
TisebrnaoWiani kiseri, dabla dawyebuli Tmis xazi kiserze da farTo 
mkerdis Zvali erTmaneTisgan dacilebuli ZuZus TavebiT. terneris 
sindromTan xSiradaa asocirebuli Tirkmlis da gulsisxlZarRvTa 
sistemis Tandayolili mankebi. mkurnalobis standarts warmoadgens 
Terapia zrdis hormoniT da estrogeniT. 

genetika

terneris sindroms qalebSi X qromosomis nawilobrivi an mTliani da-
kargva iwvevs. 

prognozi

sicocxlis xangrZlivoba Seadgens daaxloebiT 30-40 wels. sicocxlis 
xangrZlivobis Semcirebis ZiriTadi mizezia gulis problemebi.

SemTxveva 6.4

klainfelteris sindromi

klinikuri niSnebi

klainfelteris sindromis pacientebs mamakacis fenotipi aqvT Y 
qromosomis arsebobis gamo. klinikuri niSnebidan sayuradReboa maRali 
tani, grZeli kidurebi. individebs aqvT mamrobiTi sqesis genitaliebi, 
Tumca saTesleebi rudimentulia da ar warmoqmnian spermas. am dros 
SeiZleba bolomde ar moxdes qalis sasqeso niSnebis supresia da adgili 
hqondes ginekomastias (sarZeve jirkvlis gadideba), farTo TeZoebis 
arsebobas da sazardulis areSi qalis tipis Tmianobas (Tumca saxeze

SemTxveva 6.5
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arsebuli Tmianoba mamrobiTi tipisaa). agreTve xSiria daswavlis unaris 
daqveiTeba, skoliozi da osteoporozi.

genetika

klainfelteris sindromis individebs aqvT erTi Y qromosoma da 
ramdenime X qromosoma. X qromosomebis raodenoba sxvadasxvanairia da 
kariotipebic Sesabamisad iqneba XXY, XXXY, XXXXY da a. S.

prognozi

sicocxlis xangrZlivoba normaluria.

X trisomia

klinikuri niSnebi

es sindromi mravalferovania Tavisi klinikuri niSnebiT. xSirad 
individebs ara aqvT raime sayuradRebo klinikuri niSnebi. isini 
normalurad viTardebian fizikurad da gonebrivad. Tumca, xandaxan, 
saxezea ganuviTarebeli meoradi sasqeso niSnebi, unayofoba, qcevis 
Taviseburebebi da daswavlis sirTuleebi.

genetika

X trisomiis sindromi gamowveulia zedmeti X qromosomis arsebobiT 
qalebSi. aRwerilia XXXX da XXXXX iSviaTi SemTxvevebic. rac 
metia zedmeti X qromosomebis raodenoba, miT ufro mZimea meoradi 
sasqeso niSnebis ganuviTarebloba, steriluroba da daswavlis unaris 
daqveiTeba.

prognozi

sicocxlis xangrZlivoba normaluria.

SemTxveva 6.6

XYY sindromi

klinikuri niSnebi

am sindromis mqone individebi arian mamakacebi da, rogorc wesi, arian 
saSualoze maRali simaRlis (180 sm da meti). gamravlebis unari ar 
aris daqveiTebuli. bevrs aqvs daswavlis unaris daqveiTeba, zogs ki 
aReniSneba yuradRebis deficiti, hiperaqtiuroba da impulsuroba. 
adrindeli monacemebi imis Sesaxeb, rom am individebs aqvT gamoxatuli 
agresiuli qceva, araa dasabuTebuli. 

SemTxveva 6.7
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mutaciebi

genetika

sindromi gamowveulia zedmeti Y qromosomis arsebobiT, romelic 
miRebulia mamisgan.

prognozi

sicocxlis xangrZlivoba normaluria.

mozaicizmi

Tu individis ujredebis mxolod garkveuli nawili Seicavs qromosomul 
anomaliebs, aseT mdgomareobas mozaicizmi ewodeba. mozaicizmi SeiZleba 
gamoiwveuli iyos raodenobrivi anomaliiT, romelic embrionis ganviTarebis 
adreul stadiaze moxda. Sedegad, individis zogierTi ujredi Seicavs 
raodenobriv anomaliebs, xolo sxvebi _ ara. 

romeli qromosomis monosomiaa sicocxlesTan Tavsebadi?

savarjiSo 6.2

struqturuli anomaliebi

anomalia struqturulia, rodesac qromosomis garkveuli nawili (an nawilebi) 
gaormagebuli an dakargulia. amgvari anomaliebi SeiZleba iyos Zalian mcire 
zomis anda moicavdes qromosomis mTlian mxars. 

struqturuli cvlilebebi SeiZleba iyos balansirebuli da arabalansirebuli. 
balansirebulia maSin, Tu qromosomaTa nakrebs aqvs qromosomuli masalis 
sruli, normaluri Semcveloba; arabalansirebulia Tu genetikuri masala 
zedmeti an naklebia.

balansirebuli

arsebobs balansirebuli struqturuli anomaliebis sami tipi: 

1. translokacia. rodesac xdeba or arahomologiur qromosomas Soris 
segmentebis gacvla. translokaciis aseTi forma aris reciprokuli (ix. sur. 
6.1.).

2. inversia. rodesac erTi qromosoma ganicdis or ubanSi gawyvetas da 
rekonstruirebisas amoWrili monakveTi Semobrundeba 180 gradusiT da ukanve 
Cajdeba imave qromosomaSi. inversia moicavs erT qromosomas. 

3. insercia. rodesac xdeba erTi qromosomidan segmentis gadanacvleba sxva 
qromosomaSi sakuTari orientaciis SenarCunebiT an Sebrunebuli saxiT 
(ix. sur. 6.3). am dros ar xdeba genetikuri masalis reciprokuli gacvla, 
rogorc translokaciis dros. hermafroditizmis zogierTi tipi amgvari 
struqturuli anomaliiTaa gamowveuli, rodesac meiozis dros xdeba Y 
qromosomidan genetikuri masalis insercia X qromosomaSi. 
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genetika

me-20 qromosoma

me-4 qromosoma

derivatuli
me-20 qromosoma

suraTi 6.1. translokacia.

suraTi 6.2. inversia.

derivatuli
me-4 qromosoma

me-20 qromosoma

me-4 qromosoma

me-20 qromosoma

me-4 qromosoma

suraTi 6.3. insercia.
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mutaciebi

balansirebuli struqturuli anomaliebis magaliTebi moyvanilia 6.8 da 6.9 
SemTxvevebSi. 

qronikuli mieloiduri leikemia 

klinikuri niSnebi

qronikuli mieloiduri leikemia (qml) azianebs sisxlis ujredebs. am 
dros Zvlis tvinSi xdeba normaluri sisxlis ujredebis Canacvleba 
avTvisebiani leikemiuri ujredebiT. daavadebul adamianebs aqvT anemia, 
sisxlis Sededebis problemebi da daqveiTebuli imuniteti.

genetika

qronikuli mieloiduri leikemiis SemTxvevaTa 90% gamowveulia 
qromosomuli masalis translokaciiT. translokacia xdeba me-9 da 
22-e qromosomebis grZel mxrebs Soris (9q da 22q). am translokaciis 
Sedegad warmoiqmneba damaxasiaTebeli 22-e qromosoma, romelsac 
`filadelfiuri~ qromosoma ewodeba, radgan igi pirvelad qalaq 
filadelfiaSi aRmoaCines.

SemTxveva 6.8

ojaxuri daunis sindromi

klinikuri niSnebi

klinikuri niSnebi igivea, rac zemoT ganxiluli autosomuri 
raodenobrivi anomaliiT gamowveuli daunis sindromis dros (ix. 
SemTxveva 6.3).

genetika

daunis sindromis 5% ojaxuri formisaa. am dros xdeba robertsonuli 
translokacia me-14 da 21-e qromosomebs Soris. ori akrocentruli 
qromosoma kargavs mokle mxrebs da grZeli mxrebiT SeerTdeba. 
am dros kariotipi aris 45 XX an 45 XY. fenotipurad normaluri 
mSobeli, romelic aris am dazianebuli translokaciuri qromosomis 
matarebeli, 50% albaTobiT gadascems mas Tavis Svils. Tu mSobelma 
gadasca translokaciuri (14;21) qromosoma Tavis Svils, maSin genomSi 
iqneba 21-e qromosomis grZeli mxris Semcveli sami asli da bavSvs eqneba 
daunis sindromi kariotipiT 46 XX an 46 XY. individebs, romlebic 
Tavad arian am translokaciis matareblebi, aqvT daunis sindromis 
mqone Svilis yolis gazrdili riski.

SemTxveva 6.9
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genetika

arabalansirebuli

arsebobs arabalansirebuli struqturuli anomaliebis ori tipi.

1. deleciebi

am dros adgili aqvs qromosomis nawilis dakargvas (ix. sur. 6.4). delecia 
SesaZlebelia iyos terminaluri (qromosomis mxris bolos) da intersticialuri 
(qromosomis mokle an grZeli mxris gaswvriv). intersticialuri delecia 
SeiZleba gamoiwvios qromosomis gawyvetam da segmentis dakargvam. deleciebiT 
gamowveuli daavadebebis magaliTebi moyvanilia 6.3. cxrilSi da 6.10-15 
SemTxvevebSi. 

suraTi 6.4. delecia.

cxrili 6.3. deleciebiT gamowveuli daavadebebi.

daavadeba qromosoma pozicia

katis knavilis sindromi 5 terminaluri

volf-hirSornis sindromi 4 terminaluri

WAGR sindromi 11 11q delecia

prader-vili/angelmanis sindromi 15 15q delecia

di-jorjis sindromi 22 22q delecia

katis knavilis (cri du chat) sindromi

klinikuri niSnebi

am sindromma saxelwodeba miiRo axalSobilis damaxasiaTebeli katis 
knavilis msgavsi tirilis gamo. amgvari tirili gamowveulia bavSvis 
ganuviTarebeli xorxiT da xSirad warmoadgens rogorc sadiagnostiko 
niSans, ise Cvenebas qromosomuli analizis Casatareblad. daavadebis 
sxva niSnebidan sayuradReboa mikrocefalia, epikanturi naoWi, mrgvali 
saxe, dabla mdgomi yurebi da daswavlis unaris mkveTri daqveiTeba.

SemTxveva 6.10
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genetika

katis knavilis sindromi aseve cnobilia, rogorc 5p delecia, radgan 
am dros dakargulia me-5 qromosomis mokle mxris terminaluri nawili. 
5p deleciis zoma SesaZloa iyos Zalian patara anda moicavdes mTlian 
mxars.

volf-hirSornis sindromi

klinikuri niSnebi

am sindroms axasiaTebs Zalian mZime formis fizikuri ganviTarebis 
Seferxeba, mikrocefalia, gapobili tuCi da sasa da gulis Zgidis 
defeqtebi. aseT adamianebs aqvT saxis damaxasiaTebeli nakvTebi, 
rogoricaa farTo da win wamoweuli cxviri, epikanturi naoWi da dabla 
mdgomi yurebi. agreTve xSiria epilefsia.

genetika

volf-hirSornis sindromi gamowveuli me-4 qromosomis mokle mxris 
terminaluri nawilis deleciiT (4p terminaluri delecia).

SemTxveva 6.11

WAGR sindromi

klinikuri niSnebi

WAGR sindromi iSifreba, rogorc vilmsis simsivne, aniridia, 
urogenitaluri anomaliebi da mentaluri ganviTarebis CamorCena. 
vilmsis simsivne aris Tirkmlis avTvisebiani simsivne, romelic 
adamianebs bavSvobis asakSi emarTebaT. aniridiis dros adamiani Tvalis 
feradi garsis gareSe ibadeba, Tumca zogierT WAGR pacients SesaZloa 
hqondes feradi garsis wanacvleba. urogenitaluri anomaliebi 
SesaZloa sxvadasxvanairad iyos gamoxatuli sxvadasxva pacientebSi; 
zog SemTxvevaSi fiqsirdeba gaurkveveli genitaliebi. am sindromis 
dros daswavlis unaris daqveiTeba sxvadasxva simZimisaa. WAGR-is 
yvela aspeqti Tanabrad araa warmodgenili yvela individSi.

genetika

WAGR sindromi gamowveulia me-11 qromosomis mokle mxris (11p) 
nawilobrivi deleciiT.

SemTxveva 6.12
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angelmanis sindromi

klinikuri niSnebi

es sindromi xasiaTdeba bavSvis ganviTarebis SeferxebiT. mokle tani, 
daswavlis unaris daqveiTeba, koordinaciis darRveva, damaxasiaTebeli 
moZraobebi dakrunCxvebi, TiTqmis yvela pacients axasiaTebs. pacientebis 
did nawils agreTve aReniSneba gulis problemebi, metyvelebasTan 
dakavSirebuli problemebi da ucnauri saxis gamometyveleba. 

genetika

es sindromi gamowveulia me-15 qromosomis grZeli mxris (15q) 
garkveuli genebis dakargviT (delecia) mxolod im qromosomaze, 
romelic miRebulia dedisgan, xolo mamisgan miRebul qromosomaze 
igive ubnis Sesabamisi genebi imrintirebulia (ix. imptintingi). igive 
genebis dakargva mamiseuli me-15 qromosomidan iwvevs prader-vilis 
sindroms, romelic sruliad gansxvavebuli daavadebaa.

SemTxveva 6.13

prader-vilis sindromi

klinikuri niSnebi

sindroms axasiaTebs nayofis aqtivobis daqveiTeba mucladyofnis 
periodSi, mZime hipotonia dabadebisas da kvebasTan dakavSirebuli 
problemebi me-6 Tvemde. erTidan eqvs wlamde asakSi aseT bavSvebs 
uviTardebaT hiperfagia (Warbi da ganurCeveli kvebis manera), rac 
iwvevs Warb wonas. sxva klinikuri niSan-Tvisebebi moicavs mokle 
kidurebs, tandablobas, hipoginadizms da swavlis unaris daqveiTebis 
sxvadasxva dones.

genetika

prader-vilis sindromi me-15 qromosomis grZeli mxris (15q) 
genebis dakargviT (delecia) aris gamowveuli. am ubnidan sxvadasxva 
raodenobis genebia dakarguli, romelTaganac jer yvela araa 
aRmoCenili. am daavadebis dros defeqturi me-15 qromosoma miRebulia 
mamisgan. dediseul me-15 qromosomaze lokalizebuli Sesabamisi 
genebi ki imprintirebulia (ix. imprintingi). prader-vilis sindromi 
uviTardebaT im adamianebs, romlebSic 15q-ze mdebare garkveuli genebi 
ar eqspresirdeba.

SemTxveva 6.14
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mutaciebi

 

di-jorjis sindromi

klinikuri niSnebi

am sindroms axasiaTebs specifikuri kraniofacialuri, gul-
sisxlZarRvTa da imunologiuri daRvevebi. individebs aqvT 
dismorfuli saxe, gulis Zgidis defeqtebi, paraTireoiduli jirkvlis 
ganuviTarebloba da Timusis jirkvlis ararseboba. es defeqtebi 
gamowveulia neironTa migraciis darRveviT ganviTarebad embrionSi. 
pacientebis umetesobas axasiaTebs sustad gamoxatuli daswavlis 
unaris daqveiTeba, xolo 25%-s uviTardeba fsiqikuri problemebi, 
rogoricaa depresia da Sizofrenia.

genetika

di-jorjis sindromi gamowveulia deleciiT 22-e (22q) qromosomis 
grZeli mxris ubanSi. am sindromis dros Sesabamisi ubnidan dakargulia 
daaxloebiT 30 geni.

SemTxveva 6.15

2. duplikaciebi

am dros xdeba qromosomis monakveTis gaormageba, rac iwvevs genetikuri 
masalis zedmeti aslis warmoqmnas igive qromosomaze (ix. sur. 6.5). A 
tipis Sarko-mari-Tusis daavadeba gamowveulia me-17 qromosomaze mdebare 
genetikuri masalis duplikaciiT (SemTxveva 6.16).

suraTi 6.5. duplikacia.

qromosomebis struqturuli anomaliebis simZime imazea damokidebuli, Tu 
ramdenadaa dazianebuli qromosoma. rogorc wesi, deleciebi klinikurad 
ufro mZimed mimdinareobs, vidre duplikaciebi. 
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genetika

Sarko-mari-Tusis A tipis sindromi

klinikuri niSnebi

sindromi warmoadgens nevrologiur mdgomareobas, romlis drosac 
adgili aqvs kunTebis sisustes da mZime neiropaTias, romelic ZiriTadad 
azianebs kidurebs. xSiria agreTve muxlis sisuste, romelic iwvevs 
fexis uecar Cakecvas. am daavadebis sixSire aris 1:2500. sicocxlis 
xangrZlivoba ar mcirdeba.

genetika

sindromi gamowveulia periferiuli mielinis makodirebeli PMP22 genis 
duplikaciiT, romelic mdebareobs me-17 qromosomis mokle mxarze 
(17p). daavadeba xasiaTdeba memkvidreobis autosomur-dominanturi 
tipiT. daavadebis simZime damokidebulia duplikaciebis raodenobaze.

SemTxveva 6.16

qromosomebis struqturuli anomaliebis klasifikaciis gaTvalis-
winebiT, katis knavilis sindromi warmoadgens daubalansebeli trans-
lokaciis magaliTs.

 rogor klasifikacias miscemdiT daunis sindromis formas, romelic ar 
aris 21-e qromosomis sruli trisomiiT gamowveuli?

savarjiSo 6.3

faqtorebi, romlebic zrdian qromosomuli anomaliebis 
ganviTarebis risks

dedis asaki

qalebi mucladyofnis periodSi iwyeben kvercxujredis Camoyalibebis process 
da dabadebisas ukve Seicaven kvercxujredebs, romelTac gavlili aqvT pirveli 
meiozis stadia (meore meiozi mxolod ganayofierebis Semdeg mTavrdeba). 
dadgenilia, rom arsebobs pirdapiri kavSiri qalis asaksa da qromosomuli 
anomaliebis risks Soris, rac dakavSirebulia oocitebis ~daberebis~ procesTan. 
mag., oci wlis asakisTvis qalis kvercxujredebic oci wlisaa. mamakacebis 
spermatozoidebi ki maTi cxovrebis manZilze gamudmebiT warmoiqmnebian da, 
Sesabamisad, ar aris nanaxi kavSiri mamis asaksa da qromosomul anomaliebs Soris. 

garemo

ar aris dadasturebuli monacemebi imis Sesaxeb, rom garemo faqtorebs 
zegavlena aqvT qromosomuli anomaliebis sixSireze.

ra gansxvavebaa struqturul da raodenobriv qromosomul mutaciebs 
Soris?

savarjiSo 6.4
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mutaciebi

genuri mutaciebi

mutacia, romelic xdeba genis doneze, gavlenas axdens alelis fuZeTa 
Tanamimdevrobaze. individebs Soris arsebuli gansxvavebebi SesaZloa 
gamowveuli iyos mutaciiT genis doneze. genuri mutaciebi or ZiriTad 
kategoriad iyofa: spontanuri da inducirebuli.

spontanuri mutaciebi

SemTxveviTi Secdomebi SesaZloa dnm-is replikaciis dros spontanurad moxdes. 
aseTi Secdomebi xSiria, Tumca maTi umetesoba Sesabamisi fermentebiT Tavad 
birTvSive amoicnoba da koreqtirdeba (dnm-is reparacia). Seusworebelma 
Secdomebma SesaZloa fenotipis raime saxis cvlileba gamoiwvios. 

inducirebuli mutaciebi

agents, romelic iwvevs mutacias genis doneze, mutageni ewodeba. mutageni 
SeiZleba iyos rogorc qimiuri, ise radiaciuli an virusuli.

meiozis dros warmoqmnili mutaciebis Sedegad yalibdeba iseTi gametebi, 
romlebic Seicaven dnm-is fuZeTa anomalur Tanamimdevrobebs. aman ki SesaZloa 
warmoqmnas anomaluri geni. dazianebuli geni SeiZleba lokalizebuli iyos 
autosomebze an sasqeso qromosomebze da memkvidreobdes dominanturi an 
recesiuli gziT. mutaciaTa umetesoba xels uSlis zigotas, daasrulos 
normaluri ganviTareba. savaraudod, genuri mutaciebi ufro xSiria 
prenataluri ganviTarebis adreul stadiaze da warmoadgens orsulobis 
Sewyvetis mizezs. 

genuri mutaciis Sedegad Tu ar Seferxda orsuloba da dazianebuli alelis 
asaxva moxda individis fenotipSi niSnavs, rom aleli dominanturia. Tu 
mutanturi aleli recesiulia, maSin individi iqneba matarebeli da mis 
fenotipSi ar moxdeba dazianebuli alelis efeqtis gamovlena. 

autosomur-recesiuli geni SeiZleba ramdenime Taobas SeumCnevlad gadaeces. 
fenotipi mxolod maSin gamovlindeba, rodesac ganayofiereba dazianebuli 
genis matarebel or individs Soris moxdeba da orive maTgani dazianebul 
gens Svils gadascems. es individi, romelic homozigotia dazianebuli genis 
mimarT, iqneba ojaxSi am daavadebis mqone pirveli adamiani. dominanturi 
genis gamovlenis magaliTia hantingtonis daavadeba, xolo recesiuli genis 
gamovlenis - kisturi fibrozi. 

ra xdeba nukleotidebis doneze

yoveli sami nukleotidis erToblioba erT aminomJavas kodirebs, erTi 
nukleotidis cvlilebamac ki SesaZloa Secvalos an xeli SeuSalos cilis 
warmoqmnas. mutacia SeiZleba warmoiqmnas erTeuli nukleotidis cvlilebiT 
(wertilovani mutacia) an damatebiTi nukleotidis inserciiT an deleciiT 
(wakiTxvis CarCos mutacia). 
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genetika

wertilovani mutaciebi

wertilovani mutaciis mizezi SesaZloa iyos erTi nukleotidis Canacvleba 
meoreTi. es iseT gramatikul Secdomas hgavs, rodesac sityva arasworadaa 
dawerili. moyvanili wertilovani mutaciebis magaliTebSi gamoyenebulia 
marTlweris analogi. 

Tu Tavdapirveli aramutirebuli informacia aris:

 WHY DID DAN EAT COW PIE

wertilovani mutaciis Sedegad SeiZleba miviRoT:

 WHY DID MAN EAT COW PIE

an:

 WHY DID DAN EAT SOW PIE

erTi asos cvlilebac ki azris Secvlas iwvevs. wertilovani mutaciebis 
klinikuri magaliTebia namglisebrujredovani anemia da Talasemia (SemTxveva 
6.17). 

hemoglobinopaTiebi

normaluri hemoglobini Sedgeba ori alfa da ori beta polipeptiduri 
jaWvisagan. hemoglobini sisxlis wiTeli ujredebis SemadgenlobaSia 
da maTi funqciaa Jangbadis molekulebis transportis uzrunvelyofa 
mTel organizmSi. TiToeul jaWvs SeuZlia daikavSiros Jangbadis erT 
molekula. hemoglobinopaTiebi autosomur-recesiuli daavadebebis 
did jgufs moicavs, sadac dazianebulia an saerTod ar aris alfa an 
beta jaWvebi. 

namglisebrujredovani anemia

klinikuri niSnebi

daavadebis gamomwvevia anomaluri beta jaWvebis warmoqmna. klinikuri 
simptomebia: Ramis oflianoba, xvela, kidurebis da saxsrebis SeSupeba, 
tkivili, umadoba da cxeleba. im individebSi, romelTac aqvT am 
daavadebis dazianebuli genis ori asli (homozigoti recesiuli), 
xdeba anomaluri hemoglobinis agregacia da sisxlis wiTeli 
ujredebi Rebulobs namglisebur formas. es anomaluri formis 
eriTrocitebi axSoben wvril sisxlZarRvebs. mutanturi recesiuli 
alelis matarebel individebs normaluri formis, ormxriv Cazneqili 
sisxlis wiTeli ujredebi aqvT, magram araxelsayreli pirobebis dros 
kerZod, Jangbadis naklebobis dros, es normaluri formis ujredebi 
namgliseburi formis ujredebad gadaiqcevian.

SemTxveva 6.17
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mutaciebi

genetika

namglisebrujredovani anemia gamowveulia wertilovani mutaciiT me-11 
qromosomis grZel mxarze (11p) hemoglbinis beta jaWvis makodirebel 
genSi. adeniniani nukleotidi Canacvlebulia TiminianiT, rac iwvevs 
beta jaWvis molekulaSi aminomJava glutaminis Secvlas valiniT, rac 
mTeli hemoglobinis xsnadobis daqveiTebas iwvevs. mutacia individebs 
rezistentobas aniWebs malariis gamomwvevi parazitis mimarT. 
namglisebrujredovani heterozigotebis didi nawili iseT geografiul 
arealSi cxovrobs, sadac xSiria malaria. malariis Sedegad iRupebian 
is individebi, romlebic namglisebrujredovani daavadebis gamomwvevi 
genis matareblebi ar arian.

Talasemia

klinikuri niSnebi

Talasemia aris hemoglobinis erT-erTi jaWvis deficiti, rac iwvevs 
alfa da beta jaWvebs Soris balansis darRvevas. alfa Talasemia aris 
mdgomareoba, rodesac hemoglobinis alfa polipeptiduri jaWvi mcire 
raodenobiT an saerTod ar warmoiqmneba an/da igi arastabiluria. 
Sesabamisad, beta Talasemia gamowveulia dazianebuli an beta 
jaWvebis ararsebobiT. nebismieri, alfa an beta jaWvebis, Semcirebuli 
raodenobis gamo, jaWvebs Soris warmoiqmneba disbalansi; meore jaWvi 
ufro meti raodenobis dagroveba azianebs sisxlis wiTeli ujredebis 
membranas da iwvevs maT daSlas. 

genetika

alfa Talasemia umetesad gamowveulia alfa jaWvis makodirebeli genis 
deleciiT me-16 qromosomaSi.
beta Talasemia umetesad gamowveulia beta jaWvis makodirebeli genis 
wertilovani mutaciebiT me-11 qromosomaSi. 

wakiTxvis CarCos gadaadgilebis mutacia.

dnm-is TanamimdevrobaSi SesaZloa moxdes erTi nukleotidis Camateba 
(insercia) an amovardna (delecia). es Secvlis insercirebuli/deleciuri ubnis 
Semdeg arsebul yvela fuZeTa Tanamimdevrobas da, Sesabamisad, Seicvleba 
am Secvlili tripletebiT kodirebuli yvela aminomJavis Tanamimdevroba 
polipeptidis molekulaSi.

insercia

inserciis mizezia fuZeTa wyvilis Camateba. magaliTad Tu moxdeba erTi 
damatebiTi asos Camateba zemoT moyvanil winadadebaSi: WHY DID DAN EAT 
COW PIE, maSin winadadebis arsi mTlianad ikargeba: 

 WHY DID DAA NEA TCO WPI E

Tei-saqsis daavadeba (SemTxveva 6.18) gamowveulia wakiTxvis CarCos 
gadaadgilebiT, rac ganpirobebulia oTxi fuZis inserciiT.
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genetika

Tei-saqsis daavadeba

klinikuri niSnebi

Tei-saqsis daavadeba warmoadgens metabolizmis Tandayolil darRvevas. 
am daavadebis mqone adamianebs aqvT ferment heqsozaminidaza A-s 
deficiti, rac ganapirobebs lizosomuri deponirebis darRvevebs. 
Sedegad viTardeba nevrologiuri funqciebis progresuli moSla. 
axalSobilebs axasiaTebT hipotonia da motoruli qcevis darRvevebi. 
Tei-saqsis daavadeba sami-oTxi wlis asakisTvis sikvdils iwvevs. 

genetika

Tei-saqsis daavadeba gamowveulia oTxi fuZis inserciiT me-15 
qromosomaSi HEXA genSi. es iwvevs wakiTxvis CarCos gadaadgilebis 
mutacias, romelic iwvevs arafunqciuri heqsozaminidaza A-s warmoqmnas, 
rac Tavis mxriv ganapirobebs cilis sinTezis naadrev Sewyvetas.

SemTxveva 6.18

delecia

deleciis mizezia dnm-is Tanamimdevrobidan fuZeTa wyvilis amovardna. 
magaliTad erTi asos amovardnasac moyveba zemoTmoyvanili winadadebis 
arsis dakargva:

 WHY DID DNE ATC OWP IE 

rac ufro adre xdeba msgavsi saxis cvlileba TanamimdevrobaSi, miT ufro 
metadaa Secvlili cilac. 

kodonebis ganmeorebebi

mutaciis kidev erT saxeobas warmoadgens inserciis tipi, romlis drosac 
xdeba kodonebis gameoreba, anu eqspansia. es aris ̀ enis dabma~ dnm-is ̀ fuZeebis 
enaze~

magaliTad:

 WHY DID DAN EAT COW PIE

amgvari mutaciis Sedegad warmoqmnili winadadeba iqneba:

 WHY DID DAN DAN DAN DAN EAT COW PIE 

miotonuri distrofia, hantingtonis daavadeba da fragiluri X sindromi 
kodonebis ganmeorebaTa eqspansiis magaliTebia (SemTxvevebi 6.19, 6.20 da 6.21).

kodonebis ganmeorebaTa raodenoba SesaZloa gaizardos Taobidan TaobaSi 
da amitom amgvar mutaciebs dinamikuri mutaciebi ewodeba. ganmeorebaTa 
raodenobis mateba yovel momdevno TaobaSi iwvevs daavadebis simptomebis 
damZimebas da mis ufro adreul asakSi gamovlenas, rasac anticipacia ewodeba.
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mutaciebi

miotonuri distrofia

klinikuri niSnebi

daavadebas sakmaod variabeluri fenotipi da sxvadasxva asakSi 
gamovlena axasiaTebs. zrdasrulebs axasiaTebT kunTebis progresuli 
sisuste, zogierTebs SesaZloa hqondeT gulis anomaliebi, romelic 
gamowveulia gulis kunTis SekumSvis darRveviT da agreTve kataraqta. 
miotonuri distrofiis mZime formebi vlindeba axalSobilobis 
periodSi da axasiaTebs hipotonia, gaZnelebuli sunTqva da daswavlis 
unaris daqveiTeba.

genetika

daavadebas iwvevs CTG kodonis eqspansia me-19 qromosomis grZel mxarze 
(19q). daavadeba gadaecema autosomur-dominanturi gziT. kodonebis 
raodenoba izrdeba erTi Taobidan meoreSi da, Sesabamisad, yovel 
momdevno TaobaSi daavadebis mimdinareoba ufro mZime iqneba da ufro 
adreul asakSi gamovlindeba. kodonebis eqspansia, rogorc wesi, dedis 
mxridan xdeba. 

SemTxveva 6.19

hantingtonis daavadeba

klinikuri niSnebi

daavadeba nevrologiuria da axasiaTebs kidurebis da saxis kunTebis 
spazmuri uneblie moZraobebi, romelsac xSirad Tan sdevs hipotonia. 
daavadebis xSiri maxasiaTebelia agreTve demencia. rogorc wesi, 
daavadeba vlindeba 25-50 wlis asakSi, Tumca daavadebis dawyebis asakic 
sakmaod variabeluria.

genetika

hantingtonis daavadeba gamowveulia CAG kodonis eqspansiiT 
hantingtinis cilaSi. geni, romelic kodirebs hantingtinis 
cilas, mdebareobs me-4 qromosomis mokle mxarze (4p). kodonebis 
ganmeorebebis ricxvi 5-dan 35-mde normalurad iTvleba da ar iwvevs 
daavadebas, magram Tu ganmeorebaTa ricxvi 37 da metia, maSin daavadeba 
viTardeba. daavadebul adamianebSi kodonebis gameorebaTa ricxvi 37-
dan 121-mdea da maTi raodenoba pirdapir proporciulia daavadebis 
simZimesTan da asakTan. hantingtonis daavadebis dros ganmeorebaTa 
eqspansiis memkvidreoba ufro xSiria mamis xaziT, vidre dedis xaziT. 
memkvidreobis tipi autosomur-dominanturia. 

SemTxveva 6.20
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genetika

fragiluri X sindromi

klinikuri niSnebi

am sindromis mqone yvela mamakacs aqvs daswavlis unaris daqveiTeba. 
agreTve xSiria qceviTi problemebi. fragiluri X sindromis mqone 
qalebis mxolod naxevars aqvT daswavlis unaris daqveiTeba (meore 
normaluri qromosomis arsebobis gamo fenotipi gacilebiT msubuqia). 
biWebs aqvT grZeli viwro saxe, gamoweuli yurebi da makroorqidizmi 
(gadidebuli saTesle jirkvlebi).

genetika

daavadebis mizezia CGC tripletis masiuri eqspansia FMR1 genSi, 
romelic lokalizebulia X qromosomis grZel mxarze. ganmeorebaTa 
ricxi 60-dan 200-mde iTvleba premutaciad (anu Tavad individs ara 
aqvs daavadebis fenotipuri gamovlena, magram ganmeorebaTa ricxvi 
aucileblad gaizrdeba momdevno TaobaSi). 200-ze meti ganmeorebis 
arsebobis dros aRar xdeba FMR1 cilis warmoqmna. maT, visac aqvT 
tripletis 60-dan 200-mde asli (premutaciis matareblebi), rogorc 
wesi, uviTardebaT sakvercxeebis naadrevi disfunqcia (qalebSi) da 
ataqsia (asakovan kacebSi). kodonis eqspansia, rogorc wesi, gadaecema 
dedis da ara mamis xaziT.

SemTxveva 6.21

genuri mutaciebis klasifikacia

mutaciebi, romlebic iwveven dnm-is fuZeTa Tanamimdevrobebis cvlilebebs, 
SeiZleba daiyos sam jgufad:

•	 sailens anu ~Cumi~ mutaciebi: fuZeTa Canacvlebis miuxedavad tripleti 
kodirebs igive aminomJavas.

•	 misens mutaciebi: fuZeTa Canacvlebis Sedegad xdeba sxva aminomJavis kodireba.

•	 nonsens mutaciebi: fuZeTa Canacvlebis Sedegad tripleti aRar kodirebs 
aminomJavas, naadrevad Cndeba terminaciuli kodoni da wydeba cilis 
sinTezi.

a. Tu mutaciis Sedegad AGC kodoni Seicvala AGA kodoniT, 
rogor mutacias hqonia adgili, wertilovans Tu wakiTxvis CarCos 
gadaadgilebis mutacias? 

b. rogori mutaciaa AGC kodonis Secvla AGA kodoniT, Cumi mutacia, 
misens mutacia Tu nonsens mutacia?

miniSneba: pasuxis gasacemad ixileT kodonebis da aminomJavebis cxrili 
me-15 gverdze, 1 TavSi.

savarjiSo 6.4



129

mutaciebi

dnm-is mutaciebis Sedegebi

mutaciis Sedegi damokidebulia imaze, Tu ra adgilas moxda igi genomSi. 
mutaciam SeiZleba gamoiwvios Semdegi:

•	 mas SesaZloa saerTod ar hqondes aranairi efeqti - magaliTad, rodesac 
fuZis Canacvlebis miuxedavad kodirebuli aminomJava igivea.

•	 funqciis dakargva - magaliTad, cila ar sinTezirdeba an mutanturi cila 
ver asrulebs funqcias.

•	 funqciis gazrda- magaliTad, cilis warmoqmna gazrdili funqciiT.

•	 cilis mier axali Tvisebebis SeZena - rodesac cila iZens axal Tvisebas 
(mag, axal fizikur Tvisebas). 

•	 struqturulad gansxvavebuli cilis warmoqmna, romelic, miuxedavad 
amisa, igivenairad asrulebs normaluri cilis funqcias.

•	 mutacia, romelic xdeba sparmatozoidSi an kvercxujredSi (an 
maT winamorben ujredebSi) memkvidreobiT gadaecema Taobidan 
Taobas, xolo somatur ujredebSi momxdari spontanuri mutacia 
memkvidreobiT ar gadaecema.

•	 dnm-is Tanamimdevrobebis cvlilebebs, romlebic gavrcelebulia 
populaciis 1%-ze metSi, ewodeba polimorfizmebi. igi ganapirobebs 
individebis mravalferovnebas.

•	 mutacia mravalnairad moqmedebs organizmze da igi SeiZleba iyos 
rogorc letaluri, ise sasargeblo an neitraluri.

•	 qromosomuli mutaciebi moicavs rogorc qromosomis raodenobriv 
cvlilebas, ise misi romelime nawilis struqturul anomalias.

•	 genuri mutaciebi gavlenas axdens genis (alelis) fuZeTa Tana-
mimdevrobaze. isini SeiZleba iyos spontanuri an inducirebuli.

daskvnebi
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sakiTxavi literatura:

www.biology-online.org/2/8_mutations.htm

am bmulSi martivad da kargadaa axsnili genuri mutaciebi. igi biologiis 
onlain wignis nawilia.

http://ghr.nlm.nih.gov

es aris Genetics Home Reference saiti, romelic Seqmnilia SeerTebuli Statebis 
medicinis erovnuli biblioTekis mier. veb-gverds gaaCnia informaciis farTo 
diapazoni. Tqveni megzuri genetikuri davadebebis ukeT gagebaSi detalurad 
da gasagebad iZleva informacias mutaciebis Sesaxeb, xolo ganyofilebaSi 
`genebi da daavadebebi~ mocemulia bmulebi qromosomebis Sesaxeb, sadac Tqven 
SegiZliaT `daawkapunoT~ qromosomas da amoicnoT sxvadasxva daavadebebis 
gamomwvevi geni.

http://health.nih.gov/topic/GeneticDisorders

am veb-gverdze warmodgenilia gavrcelebuli genetikuri daavadebebis 
CamonaTvali da bmulebi, romlebic daxmarebas gagiwevT klinikur praqtikaSi.

www.ncbi.nlm.nih.gov/omim

mendeliseuli memkvidreoba adamianSi (Online Mendelian Inheritance in Man, OMIM) 
internet saiti Seqmnilia jons hopkinsis universitetis mier. igi Seicavs 
detalur informacias konkretuli genetikuri daavadebebis Sesaxeb da aseve, 
biblioTekis msgavsad, iZleva bmulebs genetikur daavadebebze arsebuli 
Sesabamisi kvlevebis publikaciebze. am gverdze agreTve warmodgenilia sxva 
Zalian saWiro genetikuri saitebis bmulebi.
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07
sagvartomo nusxis analizi

es Tavi moicavs Semdeg sakiTxebs:

•	 sagvartomo nusxis gamoyeneba;

•	 memkvidreobis ZiriTadi tipebi;

•	 SezRudvebi sagvartomo nusxaSi.

swavlis mizani

Sesavali

sagvartomo nusxis analizi Seiswavlis genebis memkvidreobas adamianebSi. igi 
warmoadgens individis ojaxis istoriis sistemur analizs. sagvartomo nusxas 
adgenen maSin, rodesac SesaZlebelia memkvidreobis tipis dadgena.

vin vin aris?

rogorc wesi, informaciis mogroveba im adamianisgan xdeba, visac genetikuri 
rCeva esaWiroeba. am adamians hqvia konsultandi. daavadebuli adamiani 
moixsenieba, rogorc probandi. Tu daavadebuli adamiani is piria, vinc rCevas 
iTxovs, maSin is konsultandicaa da probandic.

informaciis mogroveba da dokumentacia xdeba ojaxis sagvartomo nusxis 
Sedgenis saSualebiT. sagvartomo nusxa gamosaxulia sqemis saxiT da Sedgenisas 
gamoyenebulia aRiarebuli simboloebi (ix. sur. 7.1). es sqemebi aadvilebs 
ojaxis wevrebs Soris kavSiris dadgenas.

sagvartomo nusxa farTod gamoiyeneba rogorc genetikuri daavadebebis 
memkvidreobis tipis dasadgenad (dominanturi, recesiuli, sqesTan SeWiduli 
da sxva), aseve sakvlevi genis Semdgom TaobaSi gadacemis albaTobis 
gansazRvrisaTvis. 

sagvartomo nusxis analizis mizania gansazRvros memkvidreobis tipi da misi 
gadacemis albaToba Semdgom TaobaSi. 
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ZiriTadi simboloebi

individebi

  mamakaci      qali

  daavadebuli mamakaci    daavadebuli qali

  matarebeli mamakaci    matarebeli qali

  ucnobi sqesi

  daavadebuli ucnobi sqesi

  gardacvlili mamakaci   gardacvlili qali 

naTesauri kavSirebi

  qorwineba an    araidenturi tyupebi
    SemTxveviTi kavSiri

  gacilebuli wyvili

  sisxliT     identuri tyupebi
    naTesavebis dawyvileba

  Svilad ayvanili    gaSvilebuli bavSvi

sur. 7.1. sagvartomo nusxaSi gamoyenebuli ZiriTadi simboloebi.

sagvartomo nusxis analizis wesebi

mamakacebis aRniSvna xdeba kvadratis meSveobiT, qalebis aRniSvna - wrewiriT, 
Tu sqesi ucnobia, maSin gamoxataven rombs. horizontaluri xazi kvadratsa da 
wrewirs Soris aRniSnavs kavSirs qalsa da mamakacs Soris, an maT daqorwinebas. 
wyvilis qvemoT wamosuli vertikaluri xazebi aRniSnavs maTi Svilebis 
raodenobas (ix. sur. 7.2). Semdgomi Taobebis gamosaxva xdeba ufrosi Taobis 
qvemoT, ase rom uxucesi Taoba aRniSnulia sagvartomo nusxis yvelaze zemoT.

sur. 7.2. sagvartomos nusxis zogadi magaliTi.
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sur. 7.2 naCvenebia rom bebia-babuas hyavda sami Svili, erTi vaJi da ori 
qaliSvili. Svilebis dabadebis Tanamimdevroba iwereba marcxnidan marjvniv; 
ase rom, am suraTze ufrosi Svili iyo vaJi da mas hyavda ori umcrosi da. maT 
umcros Svils (qaliSvils) hyavda ori Svili, orive vaJi.

sagvartomo nusxis mizania memkvidreobis tipis dadgena. daavadebuli adamianebi 
gamosaxulia daCrdiluli simboloTi ix. (sur. 7.3).

sur. 7.3. sagvartomo nusxa, sadac naCvenebia daavadebuli individebi.

am sagvartomo nusxidan Cans, rom daavadebulma babuam niSan-Tviseba gadasca 
Tavis vaJs, romelic agreTve daavadebulia. misi arc erTi qaliSvili da 
SviliSvili ar aris daavadebuli.

sagvartomo nusxaze Taobebis aRniSvna xdeba romauli cifrebiT zemodan 
(winapari) qvemoT (yvelaze axalgazrda Taoba). individebis danomvra erT 
TaobaSi xdeba arabuli ricxvebiT marcxnidan marjvniv (ix. sur. 7.4).

sur. 7.4. sagvartomo nusxis danomvra.

 

am sagvartomo nusxaze daavadebuli adamianebi arian I 1 da II 1.
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sagvartomo nusxis Sedgenis praqtikuli rekomendaciebi:

1. daiwyeT furclis centridan.

2. Segrovebuli informacia unda moicavdes aranakleb sam Taobas.

3. aucileblad moipoveT informacia Semdegi sakiTxebis Sesaxeb:
•	 mkvdradSobadoba;
•	 spontanuri aborti;
•	 samedicino aborti;
•	 neonataluri sikvdili;
•	 mravlobiTi kavSirebi
•	 partniorebs Soris sisxliT naTesaoba;
•	 daavadebuli naTesavebi;
•	 ayvanili an gaSvilebuli bavSvebi.

4. SeitaneT detalebi Semdegi sakiTxebis Sesaxeb:
•	 erovneba;
•	 saxelebi;
•	 dabadebis TariRebi;
•	 samedicino diagnozi.

SeadgineT sagvartomo nusxa Semdegi informaciis gamoyenebiT.

jeimsi da luiza male meore Svils elodebian. maT pirvel Svils, jons, 
ukve dausves garkveuli genetikuri daavadebis diagnozi. arc jeimsi 
da arc luiza ar arian daavadebulebi. erTaderTi daavadebuli piri 
maT ojaxSi aris jeimsis babua dedis mxridan. luizas arcerT mSobels 
da bebia-babuas ar hqonia es daavadeba. jeimssac da luizasac hyavT da-
Zmebi. jeimss hyavs ufrosi da greisi da luizas - umcrosi da Sarlota; 
arcerT maTgans jer ara hyavs Svilebi.

miniSneba: Tqven unda gqondeT oTxi Taobis momcveli sagvartomo nusxa. 

savarjiSo 7.1

davaleba 7.1-Si Sedgenili sagvartomo nusxidan gamomdinare, rogor 
danomravdiT jeimss?

miniSneba: gaxsovdeT, rom unda gamoiyenoT rogorc romauli, ise 
arabuli ricxvebi.

SeadareT savarjiSo 7.1 da savarjiSo 7.2-ze gacemuli pasuxebi wignis 
bolos mocemul pasuxebTan.

savarjiSo 7.2
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memkvidreobis tipebi

genebis umetesobas axasiaTebs mendeliseuli memkvidreoba. rodesac arsebobs 
daavadebis gamomwvevi mutanturi geni, sagvartomo nusxis meSveobiT 
SesaZlebelia memkvidreobis tipis dadgenac. arsebobs garkveuli kanonebi 
memkvidreobis sxvadasxva tipebisTvis. 

autosomur-dominanturi memkvidreoba

•	  yovel daavadebul adamians hyavs daavadebuli mSobeli;

•	 daavadeba ar `gamotovebs~ Taobebs;

•	 or daavadebul mSobels SesaZloa hyavdes janmrTeli Svili (Tu orive 
mSobeli heterozigotia) (ix. sur. 7.5).

suraTi 7.5-ze gamosaxul sagvartomo nusxaze I 2 individi unda iyos 
heterozigoti dominanturi niSnis mimarT, radgan misi yvela Svili ar aris 
daavadebuli (recesiuli geni gadaecema I 2-dan II 4-s).

sur. 7.5. autosomur-dominanturi tipis memkvidreoba ojaxSi.

autosomur-dominanturi daavadebebis magaliTebi

•	 hantingtonis daavadeba (klinikuri niSnebis da genis Sesaxeb detaluri 
informaciisTvis ix. gv. 127, Tavi 6).

•	 neirofibromatozi (klinikuri niSnebis da genis Sesaxeb detaluri 
informaciisTvis ix. gv. 169, Tavi 9).

•	 miotonuri distrofia (klinikuri niSnebis da genis Sesaxeb detaluri 
informaciisTvis ix. gv. 126, Tavi 6).

•	 aqondroplazia (SemTxveva 7.1).

•	 marfanis sindromi (SemTxveva 7.2).
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aqondroplazia 

klinikuri niSnebi

aqondroplazia qondriskacobis yvelaze gavrcelebul mizezs 
warmoadgens. aseT adamianebs axasiaTebT tandabloba mokle kidurebiT. 
dabadebisas xSiria kunTis tonusis daqveiTeba (hipotonia), ramac 
SesaZloa gamoiwvios sunTqvis gaCereba. xSiria saxsrebis zedemtad 
mobiloba, gansakuTrebiT, muxlis saxsris, Tumca idayvebis gaSla da 
triali sakmaod SezRudulia. rogorc ki bavSvi iwyebs siaruls, mas 
uviTardeba Zlieri lordozi. aseT individebs aqvT didi zomis Tavi da 
gabrtyelebuli cxviris Zgide. inteleqti normaluria. 

genetika

daavadeba autosomur-dominanturia. mas iwvevs FGFR3 genis mutacia, 
romelic mdebareobs me-4 qromosomis mokle mxarze (4p). daavadebuli 
individebi umetesad arian heterozigotebi, radganac FGFR3 genis ori 
aslis arseboba letaluria. aqondroplaziis 80% gamowveulia axali 
mutaciiT. am dros daavadeba ar aris aRwerili ojaxis istoriaSi 
da igi gamowveulia de novo mutaciiT (axalwarmoqmnili mutacia). 
aqondroplaziis de novo mutaciebi asocirebulia mamiseul me-4 
qromosomaSi lokalizebul FGFR3 genis cvlilebasTan. 

SemTxveva 7.1

marfanis sindromi

klinikuri niSnebi

daavadeba gansxvavebulad gamovlindeba sxvadasxva individSi. igi aris 
SemaerTebeli qsovilis darRveva, romelic azianebs Zvlebs, filtvebs, 
guls da Tvalebs. xSirad am sindromis mqone adamianebi tanmaRlebi arian 
araproporciulad grZeli kidurebiT da TiTebiT. zogierT SemTxvevaSi 
aRiniSneba sqoliozi da Cazneqili mkerdi. xSiria gul-sisxlZarRvTa 
problemebi, gansakuTrebiT, mitraluri sarqvelis prolafsi da aortis 
TaRis sisuste, ramac SeiZleba gamoiwvios aortis anevrizma da sikvdilic 
ki. marfanis sindromTan asocirebulia Tvalis mravali daavadeba, 
miopaTiebidan dawyebuli, brolis dislokaciiT damTavrebuli. 

SemTxveva 7.2
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genetika

marfanis sindromi autosomur-dominanturi daavadebaa, romelsac 
iwvevs FBN1 genis mutacia. es geni lokalizebulia me-15 qromosomis 
grZel mxarze (15q). FBN1 genis ramdenime mutaciaa nanaxi (detalebisTvis 
ixileT vebgverdi ̀ mendeliseuli memkvidreoba adamianSi~ omim#154700). am 
sindromis mqone individebis umetesobas mutanturi FBN1 geni miRebuli 
aqvs mSoblisgan. Tumca SemTxvevaTa 25% gamowveulia de novo mutaciebiT.

autosomur-recesiuli memkvidreoba

•	 daavadebul individebs SesaZloa hyavdeT janmrTeli mSoblebi.

•	 axasiaTebs Taobebis `gamotoveba~.

•	 ori daavadebuli individis Svili aucileblad iqneba daavadebuli (ix. 
sur. 7.6).

sur. 7.6. autosomur-recesiuli memkvidreobis magaliTi ojaxSi.

•	 orive III 2 da III 3 individebi arian homozigotebi.

•	 II 4 da II 5 arian heterozigotebi da, maSasadame, oriveni dazianebuli genis 
matareblebi arian.

•	 romelime, an I 1 an I 2, agreTve matarebelia.

autosomur-recesiuli memkvidreobis magaliTebi

•	 kisturi fibrozi (SemTxveva 7.3).

•	 fenilketonuria (SemTxveva 7.4).
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kisturi fibrozi

klinikuri niSnebi

kisturi fibrozi aris daavadeba, romlis drosac sqeli, webovani 
lorwos dagroveba xdeba filtvebsa da saWmlis momnelebel traqtSi. 
lorwos dagroveba ganpirobebulia ujredis membranaSi qloris ionebis 
transportis darRveviT. daavadebis yvelaze xSiri gamovlinebaa 
xvela da qronikuli gaZnelebuli sunTqva, rac gamowveulia sqeli 
lorwos dagrovebiT filtvebSi. es ki zrdis adamianis midrekilebas 
infeqciebisadmi, ramac momavalSi SesaZloa gamoiwvios filtvis 
qsovilis dazianeba. dazianebulia saWmlis momnelebeli sistemac, radgan 
gaZnelebulia pankreasis fermentebis gamoyofa. fermentebis deficituri 
sekreciiTaa ganpirobebuli saWmlis mounelebloba da amitom bavSvebi 
kargad ver imateben wonaSi. Teslgamomtani sadinaris (mili, romelic 
atarebs spermas) Tandayolili ormxrivi uqonlobis gamo am daavadebis 
mqone mamakacebi TiTqmis yovelTvis unayofoebi arian. kisturi fibrozis 
dros sicocxlis xangrZlivoba Semcirebulia ganmeorebiTi infeqciebiT 
gamowveuli filtvis qsovilis gadagvarebis gamo. 

genetika

kisturi fibrozi gamowveulia CFTR genis mutaciiT. es geni lokalizebulia 
me-7 qromosomis grZel mxarze (7q). CFTR geni kodirebs epiTeluri qsovilis 
ujredebis membranebSi integrirebul cilas, qloris ionur arxs. CFTR 
genis yvelaze gavrcelebuli mutacia moicavs wertilovan delecias dnm-
Si, rac iwvevs qloris ionuri arxis cilidan aminomJava fenilalaninis 
amovardnas. es xels uSlis CFTR cilas miaRwios daniSnulebis adgilamde. 
aRniSnuli mutacia kisturi fibrozis gamomwvev yvelaze xSir mutacias 
warmoadgens yvela eTnikur jgufSi da igi daavadebuli TeTrkaniani 
mosaxleobis daaxloebiT 70% axasiaTebs. sxvadasxva eTnikuri jgufebisTvis 
aRwerilia mutaciebis sxvadasxva tipebi.

SemTxveva 7.3

fenilketonuria (fku)

klinikuri niSnebi

fenilketonuria aris metabolizmis Tandayolili darRveva. normaSi, 
aminomJava fenilalanini, romelsac vRebulobT sakvebTan erTad, 
gardaiqmneba Tirozinad. es metaboluri procesi mimdinareobs 
RviZlSi ferment fenilalanin hidroqsilazas saSualebiT. es 
fermenti defeqturia fku-iT daavadebul adamianebSi, rac iwvevs 
fenilalaninis donis momatebas organizmis Txevad garemoSi da aseve, 
Tirozinis naklebobas. Warbi raodenobis fenilalanins SeuZlia 
gadalaxos hemato-encefaluri barieri da gamoiwvios Tavis tvinis 

SemTxveva 7.4
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neironebis Seuqcevadi dazianeba. daavadebas axasiaTebs daswavlis 
unaris daqveiTeba bavSvebSi, xolo mozrdilebSi _ kognitiuri funqciis 
daqveiTeba. fenilalaninis maRali done orsulobis dros teratogenulad 
moqmedebs (aferxebs embrionul ganviTarebas) da SesaZloa gamoiwvios 
mikrocefalia da gulis Tandayolili mankebi. Tirozinis donis 
arasakmarisi raodenoba iwvevs kanis da Tmis hipopigmentacias.

genetika

ferment fenilalanin hidroqsilazas kodirebs erTi geni, romelic 
mdebareobs me-12 qromosomis grZel mxarze (12q). daavadeba autosomur-
recesiulia, amitom daavadebis ganviTarebisTvis adamians unda hqondes 
mutanturi alelis ori asli. Tumca heterozigotebSi (romelTac 
mxolod erTi mutanturi asli aqvT) arsebuli fermentis aqtivoba 
mxolod 30%iT aris SenarCunebuli. am genis mutaciebis sixSire 
gansxvavebulia sxvadasxva qveynebis mosaxleobaSi. magaliTad, am genis 
mutaciebi Zalian iSviaTia iaponelebSi (1:119,000), magram gacilebiT 
xSiria SotlandielebSi (1:5000). 

dominanturi recesiulis winaaRmdeg

•	 Tu or daavadebul adamians hyavs janmrTeli Svili: geni dominanturia.

•	 Tu or janmrTel adamians hyavs daavadebuli Svili: geni recesiulia.

SeadgineT sagvartomo nusxa Semdegi informaciis gamoyenebiT.

jorjs da samantas hyavT sami vaJi. maT meore Svils, joSs, aqvs igive 
daavadeba rac mis dedas, samantas. joSis arcerTi Zma ar aris daavadebuli. 
joSis babuas dedis mxridan aqvs igive daavadebis diagnozi. arc jorjs da 
arc mis mSoblebs ar hqoniaT es daavadeba.

Tqvens mier Sedgenil sagvartomo nusxaze Cans Tu ara, memkvidreobis tipi 
autosomur-dominanturia Tu autosomur-recesiuli?

miniSneba: miusadageT Tqveni kvlevis Sedegebi wesebs dominantobis 
da recesiulobis Sesaxeb. Tqveni namuSevari SeamowmeT wignis bolos 
darTuli pasuxebiT.

savarjiSo 7.3

Y-SeWiduli memkvidreoba

•	 Y qromosomasTan SeWiduli daavadebebi axasiaTebT mxolod mamakacebs.

•	 daavadeba mamidan gadaecema mis yvela vaJs, magram arc erT qaliSvils.

•	 dominantoba am SemTxvevaSi ar aris relevanturi, radgan mamakacebSi Y 
qromosomis mxolod erTi aslia.
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sur. 7.7-ze naCvenebia Y qromosomasTan SeWiduli memkvidreobis tipiuri 
sagvartomo nusxa, sadac ojaxis yvela mamrobiTi sqesis warmomadgeneli 
daavadebulia.

suraTi. 7.7. Y qromosomasTan SeWiduli memkvidreobis magaliTi ojaxSi.

Y-SeWiduli memkvidreobis magaliTebi:

Y qromosoma Seicavs Zalian cota funqciur gens. Y qromosomaze momxdari 
deleciis Sedegad SesaZloa ganviTardes daavadeba, romelsac azoospermia 
hqvia (es daavadeba iwvevs Svilosnobis unaris daqveiTebas, amitom igi 
iSviaTad gadaecema Taobidan TaobaSi) (ix. SemTxveva 7.5).

azoospermia

klinikuri niSnebi

azoospermia warmoadgens saTesle jirkvalSi ̀cocxali~ spermatozoidebis 
ararsebobas. maSasadame, am daavadebis mqone mamakacebi arafertilurebi 
arian, Tumca zogierTi mamakacis saTesle jirkvalSi SeiZleba aRmoCndes 
klinikurad sicocxlisunariani spermatozoidebi.

genetika

es daavadeba gamowveulia dnm-is fuZeebis deleciiT Y qromosomis 
grZeli mxris distalur nawilSi (Yq). am deleciis klinikuri efeqtidan 
gamomdinare, azoospermia, rogorc wesi, ar gadaecema STamomavlobiT 
da SemTxvevaTa umetesoba de novo mutaciebiTaa ganpirobebuli. Tu 
moxerxda aqtiuri spermatozoidebis amoReba saTesle jirkvlidan da 
Catarda xelovnuri ganayofiereba, maSin daavadeba gadaecema yvela vaJs.

SemTxveva 7.5
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sqesTan SeWiduli dominanturi memkvidreoba

•	 dominanturi genebi lokalizebulia X qromosomaze. deda Tavis erT-
erT X qromosomas nebismieri sqesis Svils gadascems. mamebi gadascemen X 
qromosomas mxolod gogonebs.

•	 yvela qals gaaCnia ori X qromosoma, mamakacebs ki - erTi, amitom 
mamakacebSi yvela X-SeWiduli genis eqspresia moxdeba _ rogorc 
dominanturis, ise recesiulis.

•	 im SemTxvevaSi Tu mamakaci aris daavadebuli X-SeWiduli dominanturi 
geniT, misi arcerTi vaJi ar iqneba daavadebuli, magram misi yvela 
qaliSvili iqneba daavadebuli.

suraTi 7.8. sagvartomo nusxis magaliTi, sadac naCvenebia sqesTan-SeWiduli 
dominanturi daavadebis gadacema mamis mxridan.

•	 Tu deda aris heterozigoti dominanturi genis mimarT, xolo mama 
janmrTelia, maSin maT nebismieri sqesis Svilis albaToba miiRos 
dazianebuli geni iqneba 50% (ix. sur. 7.9).

suraTi 7.9. sagvartomo nusxis magaliTi, sadac naCvenebia sqesTan-SeWiduli 
dominanturi daavadebis gadacema dedis mxridan.

sqesTan SeWiduli dominanturi memkvidreobis magaliTebi:

hipofosfatemia (SemTxveva 7.6).
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hipofosfatemia

klinikuri niSnebi

hipofosfatemia warmoadgens raqitis formas, romelic viTardeba 
fosforis arasakmarisi reabsorbciis gamo Tirkmlis nefronebis 
proqsimalur daxveul milakebSi. fosfori uzrunvelyofs Zvlebis 
normalur zrdas da simtkices. adamianebi, romelTac aqvT es daavadeba, 
gamoyofen fosforis did raodenobas SardSi da, maSasadame, aqvT fosforis 
Zalian dabali Semcveloba sisxlSi. rogorc yvela sqesTan SeWiduli 
daavadebis dros, es daavadebac sxvadasxva simZimiT gamovlindeba. aseTi 
adamianebi tanmorCilebi arian da aqvT moRunuli qveda kidurebi, maT 
awuxebT Zvlis tkivili da aqvT Zvlovani wanazardebi, rac maTi saxsrebis 
moZraobis unaris SezRudvas iwvevs. mZime SemTxvevebSi SeiZleba moxdes 
Tavis qalas Zvlebis naadrevi SeerTeba, rac gulyrebis mizezi SeiZleba 
gaxdes. rogorc wesi, hipofosfatemiiT daavadebul qalebSi Zvlovani 
deformaciebi naklebad mZimed gamovlindeba, vidre mamakacebSi.

genetika

es daavadeba gamowveulia PHEX genis (fosforis maregulirebeli 
endopeptidaza X) mutaciiT, romelic mdebareobs X qromosomaze. PHEX 
dominanturi genia, Tumca qalebSi am genis normaluri aslis arseboba 
mniSvnelovnad amcirebs daavadebis simZimes. 

SemTxveva 7.6

sqesTan SeWiduli recesiuli memkvidreoba

•	 mamakacebi TavianT X qromosomas dedisgan iReben, magram qalebs X 
qromosoma SeuZliaT nebismieri mSoblisgan miiRon. 

•	 qalebSi daavadeba gamovlindeba mxolod im SemTxvevaSi, Tu isini recesiul 
gens orive mSoblisgan miiReben. 

•	 mamakacebSi yovelTvis moxdeba genis eqspresia.

•	 X qromosomasTan SeWiduli recesiuli daavadebebi ufro xSirad 
gamovlindeba mamakacebSi, vidre qalebSi (ix. sur. 7.10).

suraTi 7.10. sagvartomo nusxis magaliTi, sadac naCvenebia X qromosomasTan SeWiduli 
recesiuli daavadeba. miaqcieT yuradReba, Tu rogor xdeba matarebeli qalebis 
aRniSvna sagvartomo nusxaze - wrewiris SuaSi dasmulia wertiliT.
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sqesTan SeWiduli recesiuli memkvidreobis magaliTebi:

hemofilia (faqtori VIII/faqtori IX) (SemTxveva 7.7).

diuSenis kunTovani distrofia (SemTxveva 7.8).

hemofilia

klinikuri niSnebi

hemofilia warmoadgens sisxlis Sededebis daavadebas, romelic 
gamowveulia Sededebis VIII faqtoris (hemofilia A) an Sededebis IX 
faqtoris (hemofilia B, qrisTmasis daavadeba) deficitiT. am dros 
viTardeba sisxldena, radgan moSlilia sisxlis Sededebis kaskaduri 
procesi, rac iwvevs Trombinis arasakmarisi raodenobiT warmoqmnas. 
daavadebis simZime damokidebulia Sededebis faqtoris aqtivobaze. mZime 
SemTxvevebSi aqtivoba 1%-ze naklebia, rac iwvevs sisxldenas saxsrebsa 
da rbil qsovilebSi. adamianebs, romelTa Sededebis faqtoris aqtivoba 
35%-ze naklebia, axasiaTebT xangrZlivi sisxldena Sededebamde.

genetika

hemofilia A-s iwvevs VIII faqtoris (F8) genSi arsebuli mutacia, xolo 
hemofilia B-s _ IX faqtoris( F9) genSi arsebuli mutacia. orive 
geni mdebareobs X qromosomis grZel mxarze (Xq). am genis yvelaze 
gavrcelebuli mutaciaa inversia (Tumca zogierT SemTxvevaSi nanaxia 
agreTve deleciebi, inserciebi da wertilovani mutaciebic).

SemTxveva 7.7

diuSenis kunTovani distrofia

klinikuri niSnebi

diuSenis kunTovani distrofia gamowveulia cila distrofinis 
deficitiT. distrofini uzrunvelyofs kunTis boWkoebis stabilurobas. 
am cilis gareSe kunTis boWkoebi droTa ganmavlobaSi sustdeba da 
ileva. es daavadeba ZiriTadad azianebs ConCxis kunTebs da gulis kunTs. 
daavadeba adreul asakSi gamovlindeba. kunTebis sisustis gamo bavSvebs 
uWirT jdoma, dgoma da siaruli. daavadeba swrafad progresirebs da 
mozardebi maleve xdebian mijaWvulni invalidis savarZelze. gulis 
kunTis dasustebis gamo bavSvebs awuxebT kardiomiopaTia, rac iwvevs 
sicocxlis xangrZlivobis Semcirebas. 

SemTxveva 7.8



144

genetika

genetika 

diuSenis kunTovani distrofia gamowveulia distrofinis genis mutaciiT, 
romelic mdebareobs X qromosomis mokle mxarze (Xp). distrofinis 
geni warmoadgens yvelaze did gens da misi asobiT sxvadasxva mutaciaa 
aRmoCenili (ixileT vebgverdi `mendeliseuli memkvidreoba adamianSi~ 
omim#310200). Zalian iSviaTad daavadeba qalebsac emarTebaT. am dros 
isini ori mutanturi genis matareblebi arian an ujredebis did 
nawilSi normaluri X qromosoma inaqtivirebulia. dazianebuli alelis 
matarebeli qalebi midrekilni arian kunTebis sisustis an kardiomiopaTiis 
ganviTarebisken. kunTovani distrofia SemTxvevaTa or mesamedSi 
X-SeWiduli gziT gadaecema, danarCeni SemTxvevebi ki ganpirobebulia de 
novo mutaciebiT.

mitoqondriuli memkvidreoba

mitoqondrias Tavisi genomi gaaCnia. am genebis gadacema xdeba mxolod dedis 
xaziT. spermatozoidSi arsebuli yvela mitoqondria mWidrodaa Calagebuli 
spermatozoidis kudSi. ganayofierebis dros kvercxujredSi SeaRwevs mxolod 
spermatozoidis Tavi, xolo kudi gareT rCeba. mamis mxridan mitoqondriuli 
genebis gadacema ar xdeba. 

am SemTxvevaSi dominanturi da recesiuli genebis cneba ar aris relevanturi, 
radgan mitoqondriuli dnm mTlianad dedisganaa miRebuli (ix. sur. 7.11).

elizabets sWirs ferebis ganurCevloba. ferebis ganurCevloba sqesTan 
SeWiduli daavadebaa. daavadebis gamomwvevi geni mdebareobs X qromosomaze. 
elizabeti aris ori defeqturi recesiuli genis matarebeli (igi aris 
homozigoti ferebis ganurCevlobis recesiuli genis mimarT). elizabetis 
qmars normaluri mxedveloba aqvs. maT hyavT sami biWi. elizabetis dedas 
normaluri mxedveloba aqvs, magram mama ver arCevs ferebs.

SeadgineT sagvartomo nusxa arsebuli informaciis gamoyenebiT da naxeT, 
aqvs Tu ara elizabetis romelime Svils normaluri mxedveloba. SeadareT 
Tqveni pasuxi wignis bolos mocemul pasuxebs.

savarjiSo 7.4

suraTi 7.11. mitoqondriuli memkvidreobis sagvartomo nusxis magaliTi.
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mitoqondriuli memkvidreobis magaliTebi:

•	 kerns-sairis sindromi (SemTxveva 7.9).

•	 leberis Tandayolili optikuri neiropaTia (SemTxveva 7.10).

kerns-sairis sindromi

klinikuri niSnebi

es aris nerv-kunTovani daavadeba, romelic iwyeba bavSvobis asakSi. 
SemTxvevaTa umetesobaSi Tvalis moZraoba SezRudulia da quTuTo 
Camovardnili. xSiria gulis problemebic, gansakuTrebiT ki _ eleqtruli 
aqtivobis daqveiTeba, rac iwvevs gulis blokadas. xSiria agreTve smenis 
daqveiTeba da diabeti.

genetika

kerns-sairis sindromis mizezi xSirad aris mitoqondriuli genomis 
sxvadasxva ubnidan dnm-is fuZeebis delecia. memkvidreoba mxolod 
dediseulia, iseve rogorc yvela sxva mitoqondriuli daavadebebis 
dros.

SemTxveva 7.9

leberis Tandayolili optikuri neiropaTia 

klinikuri niSnebi

rogorc wesi, am daavadebis mqone adamianebs normaluri mxedveloba aqvT 
bavSvobaSi, Tumca zrdasrulobis asakSi mxedveloba dabinduli xdeba da 
SemdgomSi viTardeba sibrmave. es xdeba feradi garsis Sida ujreduli 
Sris da misi gangliuri Sris degeneraciis gamo. zrdasrulobis asakSi 
xSiria agreTve tremori da gafantuli sklerozis msgavsi simptomebi. 

genetika

es sindromi gamowveulia mitoqondriuli dnm-is mutaciiT. am mutaciis 
matarebel zogierT adamians ar uviTardeba daavadeba, radgan isini 
Seicaven didi raodenobiT normalur mitoqondriebs. dResdReobiT 
veranairad ver xdeba imis Sefaseba, Tu mitoqondriuli mutaciis 
matarebel romel adamians ganuviTardeba simptomebi da romels _ ara.

SemTxveva 7.10
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sagvartomo nusxis analizTan dakavSirebuli 
problemebi

xSirad sagvartomo nusxis mixedviT memkvidreobis tipis dadgenisas ramdenime 
sirTule arsebobs:

1. erTi da igive geni SesaZloa sxvadasxvanairad gamovlindes sxvadasxva 
individSi. magaliTad, marfanis sindromi (ix. gv. 136) SesaZloa gamovlindes 
grZeli kidurebis arsebobiT erT individSi, mxedvelobis daqveiTebiT 
meore individSi da gulis problemebiT _ mesameSi. yvela maTgans SesaZloa 
hqondes erTi da imave genis mutacia, Tumca memkvidreobis tipis dadgena 
gaZnelebuli iqneba.

2. `damaluli~ inbridingi. xSirad, Zalian iSviaTi recesiuli daavadebis 
arsebobis dros irkveva, rom mSoblebi erTmaneTis Soreuli naTesavebi arian, 
e. i. isini arian heterozigotebi da hyavT saerTo winapari. rac ufro iSviaTia 
daavadeba, miT ufro xSiria axlonaTesauri qorwinebis arseboba. magaliTad, 
kisturi fibrozis (ix. gv. 138) sixSire didad ar gansxvavdeba axlonaTesaur 
da aramonaTesave wyvilebis SvilebSi. Tumca alkaptonuriis dros, romelic 
warmoadgens Zalian iSviaT daavadebas, yoveli mesame SemTxveva biZaSvilTa 
qorwinebis Sedegia. aseTi mdgomareobis dros sagvartomos SesaZloa hqondes 
dominanturi tipis memkvidreobis gamosaxuleba.

3. mcirericxovani ojaxebi. zogierT ojaxSi mxolod erTi an ori Svili hyavT. 
Tu orive mSobeli garkveuli daavadebis recesiuli genis matarebelia 
(heterozigotia), maSin albaToba imisa, rom Svili iyos daavadebuli, aris 
erTi oTx SemTxvevaze. SeiZleba moxdes ise, rom orive bavSvi daavadebuli 
iyos, anda orives gaumarTlos da iyos janmrTeli. amitom yovelTvis 
gasaTvaliswinebelia mcirericxovani ojaxebi, radgan amis gamo SeiZleba 
daavadebis sagvartomo nusxis araswori interpretacia movaxdinoT. 

4. aramemkvidruli niSan-Tvisebebi. yvela mdgomareoba araa memkvidruli. 
daavadeba SesaZloa gamoiwvios iseTma faqtorebma, rogoricaa virusuli 
infeqcia an daavadebis gamomwvevi agentebis zegavlena. aseTi mdgomareobis 
dros sagvartomo nusxaze ar aisaxeba genetikur principebTan arsebuli arc 
erTi dadgenili memkvidreobis tipi.

•	 sagvartomo nusxa warmoadgens garkveuli formiT Sedgenil ojaxis 
istoriis suraTs, gankuTvnils memkvidreobis tipebis dasadgenad.

•	 memkvidreobis sxvadaxva tipebi damokidebulia imaze, Tu sad mdebareobs 
geni autosomaze Tu sqesTan SeWidulia, dominanturia Tu recesiuli.

•	 SezRudvebidan aRsaniSnavia ojaxis sidide, axlonaTesauri qorwineba 
da erTi da igive genis sxvadasxvagvari eqspresia.

daskvnebi
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zemoT moyvanil or bmulSi mocemulia sagvartomo nusxis SedgenisTvis saWiro 
yvela standartuli simbolo. mocemuli simboloebi standartulia nebismieri 
qveynis jandacvis sistemaSi dasaqmebuli pirebisTvis.

genetikuri ganaTlebis da ganviTarebis erovnuli centri (The National Genetics 
Education and Development Centre). 

www.geneticseducation.nhs.uk

mocemuli vebgverdi gvawvdis informacias imis Sesaxeb, Tu rogor unda moxdes 
ojaxis sagvartomos istoriis Sedgena.
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08
klinikuri gamoyeneba

es Tavi moicavs Semdeg sakiTxebs:

•	 skriningi da testireba;

•	 genuri Terapia;

•	 farmakogenetika.

swavlis mizani

skriningi da testireba

genetikuri skriningis ganxorcieleba sicocxlis nebismier etapzea SesaZlebeli. 
arsebobs skriningis mravalferovani testebi, ojaxuri istoriis dadgenidan 
dawyebuli, sakmaod natifi molekuluri kvlevebiT damTavrebuli.

prenataluri skriningi da testireba

prenataluri skriningi afasebs imas, Tu ramdenad maRalia an dabalia riski, rom 
nayofs genetikuri daavadeba hqondes da ara imas, aris Tu ara is daavadebuli. 
skriningi, rogorc wesi, tardeba ultrabgeriTi kvleviT an minimalurad 
invaziuri teqnikiT, rogoricaa, magaliTad, dedis sisxlis kvleva.

genetikuri testi ki zustad adgens, aqvs Tu ara nayofs genetikuri daavadeba. 
qromosomuli anomaliebisa Tu dnm-is mutaciebis aRmosaCenad mcire raodenobiT 
fetaluri ujredebi Seiswavleba. am gziT SesaZlebelia mxolod mcirericxvovani 
paTologiebis diagnostireba, vinaidan erTeuli geniT ganpirobebuli 
daavadebebis umravlesobisaTvis genetikuri testebi jer ar arsebobs.

fetaluri ujredebis nimuSebis mopoveba SesaZlebelia am sami gzidan erT-
erTis meSveobiT:

1. amniocentezi

amnionuri siTxe, romelic gars akravs amnions, Seicavs mcire raodenobiT 
fetalur ujredebs. am siTxis mcire raodenoba miiReba dedis muclis kedelSi 
nemsis SeyvaniT. xdeba fetaluri ujredebis Seswavla da amnionur siTxeSi 
garkveuli komponentebis donis gansazRvra, rogoricaa, magaliTad, alfa-
fetoproteini, romlis momatebuli maCvenebeli, SesaZlebelia, zurgis tvinis 
Tiaqarze mianiSnebdes. es testi orsulobis me-15-dan me-18 kviramde keTdeba 
da TviTneburi abortis ganviTarebis 0.5-procentian risks Seicavs.
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2. qorionis xaos Seswavla

procedura moicavs placentis kididan (qorionidan) garkveuli raodenobis 
ujredebis aRebas. mcire biofsiuri masalis miReba xdeba saSvilosnos yelis 
gavliT saSvilosnoSi kaTeteris moTavsebiT. qorionis umetesi nawili nayofis 
qsovilisagan Sedgeba da amis gamo fetaluri ujredebis identuria. es 
testi orsulobis me-10-dan me-12 kviramde keTdeba da TviTneburi abortis 
ganviTarebis 1-2-procentian risks Seicavs.

3. nayofis sisxlis Seswavla

sisxlis nimuSis aReba Wipis venidan ultrabgeriTi kontroliT xdeba. es testi 
TviTneburi abortis ganviTarebis 2-procentian risks Seicavs.

neonataluri skriningi

axalSobilebSi 5-dan 8 dRemde asakSi sisxlis wveTis nimuSis aReba, Cveulebriv, 
quslidan xorcieldeba. gamSrali sisxlis Seswavla laboratoriaSi xdeba 
zogierTi genetikuri mdgomareobis aRmosaCenad. es cnobilia, rogorc gutries 
testi (Guthrie test). qvemoT CamoTvlilia is genetikuri mdgomareobebi, romelTa 
skriningi yvela axalSobilSi am meTodiT xdeba:

•	 fenilketonuria;

•	 Tandayolili hipoTiroidizmi (hipoTireozi);

•	 kisturi fibrozi;

•	 saSualo jaWviani acil-CoA dehidrogenazas deficiti;

•	 namglisebrujredovani daavadeba (mxolod im CvilebSi, romlebic riskis 
jgufSi Sedian).

am genetikuri testebiT xdeba iseTi mdgomareobebis diagnostireba, romelTa 
adreuli diagnostirebis SemTxvevaSi simptomebis minimumamde dayvana da 
kontroli SesaZlebelia.

matareblobis testireba

es testireba tardeba im individebis aRmosaCenad, romlebic recesiul gens 
atareben. recesiuli genis arsebobis Sesafaseblad xdeba individis genomis 
Seswavla. am testis SeTavazeba xdeba mxolod im SemTxvevaSi, Tu arsebobs 
genetikuri daavadebis ojaxuri istoria. es yvelaze metad sasargebloa maSin, 
rodesac orive mSoblis testireba xdeba, radgan am SemTxvevaSia SesaZlebeli 
daavadebuli bavSvis dabadebis albaTobis Sefaseba.

prediqtuli (prognozirebadi) testireba da presimptomuri 
testireba

prediqtuli testireba keTdeba imisaTvis, rom moxdes im adamianTa 
identificireba, romlebsac romelime konkretuli genetikuri mdgomareobis 
ganviTarebis momatebuli riski aqvT. es imisaTvis xdeba, rom dadgindes ama 
Tu im mdgomareobisadmi mimRebloba da ara mtkice diagnozi, ganuviTardeba 
Tu ara am adamians es konkretuli genetikuri mdgomareoba. presimptomuri 
testireba ki, meore mxriv, iseTi genetikuri darRvevis aRmosaCenad aris 
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mowodebuli, romlis efeqtebi sicocxlis mogvianebiT etapze iCens Tavs. 
adamianis genomis testireba imis gasarkvevad xdeba, isini dominantur gens 
atareben Tu recesiuli homozigotebi arian. 

skriningisa da testirebis SezRudvebi

genetikuri testebi yvela darRvevisaTvis ar aris mowodebuli da im SemTxvevaSic 
ki, roca testi arsebobs, SesaZlebelia, Sedegebi mcdarad iyos axsnili. Tu 
mutirebuli genis arseboba dadginda, es ar niSnavs, rom adamians aucileblad 
ganuviTardeba sakvlevi daavadeba, radgan zogierTi geni multifaqtorulia 
(an poligenuri). Tu genetikuri darRvevis arseboba iqna aRmoCenili, Semdegi 
safexuria mkurnalobis SeTavazeba, rom adamianma Tavisi mdgomareobis marTva 
SeZlos, magram aris ki mkurnaloba xelmisawvdomi?

hantingtonis daavadeba genetikuri mdgomareobaa, romelic 
dominanturad memkvidreobs da hantingtinis genis mutaciis Sedegad 
viTardeba. am genis Tundac erTi aslis arseboba niSnavs, rom adamians 
cxovrebis romelime etapze ganuviTardeba es mdgomareoba. gens 100%-
iani penetrantoba aqvs, rac imas niSnavs, rom mis matarebels daavadeba 
aucileblad gamouvlindeba.

•	 rogor fiqrobT, ramdenad mizanSewonilia prediqtuli (winaswari) an 
presimptomuri testis SeTavazeba aseTi mdgomareobebis dros imis 
gaTvaliswinebiT, rom misi samkurnalo saSualeba ar arsebobs?

•	 fiqrobT, rom am testze uaris Tqma swori qmedebaa?

savarjiSo 8.1

internetSi mravali `TviTtestirebis nakrebia~ xelmisawvdomi. rogor 
fiqrobT, ra problemebi ukavSirdeba aseT testebs?

savarjiSo 8.2

genuri Terapia

genuri Terapia moicavs funqciuri genis aslebis Seyvanas im adamianTa 
qromosomebSi, romlebic defeqtur genebs atareben. arsebobs genuri Terapiis 
ramdenime gansxvavebuli saxe.

1. genis damxmare (augmentaciuri) Terapia: genoms emateba delecirebuli genis 
funqciuri asli. es misaRebia mxolod maSin, roca mdgomareobis/daavadebis 
efeqtebi Seqcevadia. 

2. genis Semakavebeli Terapia: genomSi xdeba iseTi genis Seyvana, romelic 
kodirebs mutirebuli genis eqspresiis damTrgunvel an misi produqtis 
aqtivobisaTvis xelis SemSlel cilas.
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3. specifikuri ujredebis ganadgureba: es midgoma gamosadegia simsivnuri 
ujredebisaTvis. arsebobs am Terapiis ori saxe:
•	 genomSi `TviTmkvlelobis genis~ Casma. aseTi genis produqti toqsikuria 

ujredisaTvis da ujredis sikvdils iwvevs. sifrTxilea saWiro ujredebis 
farTomasStaburi sikvdilis Tavidan asacileblad.

•	 iseTi cilis makodirebeli genis Seyvana, romelic gaaZlierebs ujredis 
mimReblobas imunuri sistemis mxridan Tavdasxmisadmi.

somaturi da germinaciuli ujredebis genuri Terapia

somaturi genuri Terapia moicavs sxeulis qsovilebis koreqciul mkurnalobas. 
Sedegebi sasargebloa daavadebuli adamianisaTvis, magram ar gadaecema Semdgom 
Taobebs.

germinaciuli ujredebis genuri Terapia gulisxmobs dnm-is gadatanas, 
kvercxujredebis an spermatozoidebis winamorbed ujredebSi. aqedan 
gamomdinare, aseTi Terapiis Sedegebi Semdgom Taobebs gadaecema. germinaciuli 
ujredebis genuri Terapiis idea sakmaod sadavoa. miuxedavad imisa, rom is xels 
uSlis momaval TaobebSi ama Tu im genetikuri darRvevis gadacemas, arsebobs 
argumentebi mis sawinaaRmdegodac: 

•	 efeqtebi araprognozirebadia;

•	 SesaZlebelia, sxva defeqtebi ganviTardes;

•	 SesaZlebelia, grZelvadiani gverdiTi efeqtebi;

•	 momavali Taobebis adamianTa uflebebis ugulebelyofa;

•	 borotad gamoyenebis SesaZlebloba, ̀ dizaineri~ bavSvebidan1 srulmasStabian 
evgenikamde (mTlianad gaumjobesebuli genomis matarebel individebamde).

aris Tu ara somaturi genuri Terapia met-naklebad eTikuri, vidre 
germinaciuli ujredebis genuri Terapia?

savarjiSo 8.3

aris Tu ara genuri Terapia yvela SemTxvevaSi Sesaferisi?

arsebobs mravali mdgomareoba, romelic adekvaturia genuri TerapiisaTvis. 
Tumca arsebobs mdgomareobebi, romlebic am kategorias ar miekuTvneba. 
adekvaturi mdgomareoba Sesabamisobis kriteriumebs unda akmayofilebdes. es 
kriteriumebia:

1. mdgomareoba erTi an meti genis mutaciis Sedegad unda iyos ganviTarebuli;

2. dazianebuli geni unda iyos identificirebuli;

3. unda arsebobdes saTanado codna Semdegi punqtebis Sesaxeb:
•	 ra qsovilebia CarTuli procesSi;
•	 ra roli aqvs kodirebul cilas;
•	 rogor gavlenas axdens genis mutaciebi cilis funqciaze.

1“designer baby” - embrionis preimplantaciuri gadarCevis Sedegad dabadebuli bavSvi, 
rodesac bavSvis fizikuri maxasiaTeblebi cnobilia mis dabadbamde.
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4. genis normaluri asli unda aRadgendes dazianebuli qsovilis normalur 
funqcias;

5. koreqtirebuli genebis miwodeba dazianebuli qsovilis ujredebTan 
SesaZlebeli unda iyos.

Tu yvela zemoCamoTvlili wesi sruldeba, maSin es mdgomareoba misaRebi 
variantia genuri TerapiisaTvis.

ra sargebloba moaqvs genur Terapias?

savarjiSo 8.4

genebis ujredebSi Seyvana genuri TerapiisaTvis

Cveulebriv, genis ujredSi pirdapir Seyvana SeuZlebelia. geni veqtoris 
daxmarebiT unda iqnas miwodebuli. veqtori aris matarebeli, romelsac 
gadaaqvs geni ujredSi da genomSi. yvelaze xSirad gamoyenebuli veqtorebia 
virusebi, plazmidebi, Tumca aseve SesaZlebelia liposomebis (cximovani 
nawilakebis) gamoyeneba.

sxvadasxva veqtori genebis gadatanis unaris mxriv sxvadasxvagvarad iqceva. 
veqtoris Sesatyvisoba damokidebulia genis specifikur maxasiaTeblebsa da 
moTxovnilebebze da identificirebul mdgomareobaze (ixileT cxrili 8.1).

veqtoris momzadeba laboratoriaSi

veqtoris momzadeba sam safexurs moicavs:

pirveli safexuri: veqtoris ageba

virusis dnm arsebobs rgoluri formiT. xdeba replikaciis genisa da cap 
genis (es geni kodirebs virusuli nawilakis Semomfargvlel garss) moSoreba 
virusuli dnm-dan (ixileT suraTi 8.1).

virusuli 
veqtori adamianis 

Casanacvlebeli geniT

virusuli 
dnm

replikaciis 
genis 
moSoreba

cap genis 
moSoreba

adamianis 
Casanacvlebeli 
genis izolireba

adamianis genis Casma

suraTi 8.1 veqtoris ageba
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cxrili 8.1 veqtoris tipebi

saxeli adenovirusi retrovirusi adeno-asocirebuli 
virusi

zemoqmedeba 
adamianze

iwveven banalur grips e.w. adamianis imuno-
deficitis virusi

adamianebSi daavadebas 
ar iwvevs

tipi virusuli veqtori virusuli veqtori virusuli veqtori

samizne rogorc gayofadi, aseve 
ara gayofadi ujredebi. 
virusis zedapiruli 
cilebis cvlilebiT 
SesaZlebelia misi 
mimarTva specifiuri 
tipis ujredebisken, ise, 
rom amoicnos specifiuri 
samizne cilebi ujredis 
zedapirze. Seyvanili dnm-
is maqsimaluri sigrZe 7,500 
fuZeTa wyvilia. 

ainficirebs mxolod 
gayofadi ujredebs. 
Seyvanili dnm-is 
maqsimaluri sigrZe 
8,000 fuZeTa wyvilia. 

gayofadi da ara 
gayofadi ujredebis 
farTo speqtri. 
misi unikaluroba 
ujredebis dasainfi-
cireblad `damxmare~ 
adenovirusis 
saWiroebaSi 
mdgomareobs. Seyvanili 
dnm-is maqsimaluri 
sigrZe 5,000 fuZeTa 
wyvilia. 

aqtivacia ujredis dainficirebis 
Semdeg gadadis birTvSi, 
sadac misi genebi 
aqtiurdeba.

ujredis dainfici-
rebis Semdeg 
gadadis birTvSi. 
gadaaqvs genetikuri 
informacia rnm-
is saxiT, romelic 
Semdgom unda 
gardaiqmnas dnm-
ad, rom moxdes 
genebis aqtivacia. 
retrovirusi Seicavs 
am gardaqmnisaTvis 
saWiro fermentebs. 

ujredis dainficirebis 
Semdeg gadadis birTvSi, 
sadac misi genebi 
aqtiurdeba.

integracia ar integrirdeba 
maspinZeli ujredis 
genomSi. 1 an 2 kviris 
Semdeg ujredi moicilebs 
mas da geni inaqtivirdeba.

integrirdeba 
maspinZeli ujredis 
genomis SemTxveviT 
ubnebSi. integraciis 
Semdeg, ujredis 
gayofisas, genebi 
ormagdeba danarCen 
dnm-Tan erTad. 

integrirdeba 
maspinZeli ujredis 
genomSi SemTxvevaTa 
95%-Si. is integrirdeba 
me-19 qromosomis 
specifikur ubanSi, 
ris gamoc ujredis 
danarCeni genebis 
funqciis daTrgunvis 
Sansi mkveTrad 
mcirdeba.

gverdiTi 
movlenebi

SeuZlia imunuri pasuxis 
gamowveva. am procesis 
daTrgunva virusis 
zedapirze imunuri 
reaqciis gamomwvevi 
cilebis mocilebiT 
SeiZleba.

is genomSi 
SemTxveviTad 
integrirdeba, amitom 
arsebobs albaToba, 
rom man sxva geni 
daazianos. aseve 
SeuZlia imunuri 
pasuxis gamowveva.

Cveulebriv, imunur 
pasuxs ar iwvevs.
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saxeli martivi herpesis virusi liposoma SiSveli dnm

zemoqmedeba 
adamianze

oraluri da genitaluri 
herpesi 

liposomiT 
(miniaturuli 
lipiduri garsi, 
romelic ujredis 
membranis msgavsia) 
SefuTuli 
plazmiduri dnm

plazmiduri dnm-is 
molekula. zogierTi 
ujredi ikavSirebs 
da SeiTvisebs SiSvel 
dnm-s.

tipi virusuli veqtori aravirusuli veqtori aravirusuli veqtori

samizne ainficirebs nervuli 
sistemis ujredebs. 
Seyvanili dnm-is 
maqsimaluri sigrZe 20,000 
fuZeTa wyvilia. 

araspecifiuria 
nebismieri ujredis 
mimarT. Sedis 
ujredebSi virusul 
veqtorebze naklebi 
warmatebiT. 

araspecifiuria 
nebismieri ujredis 
mimarT. Sedis 
ujredebSi virusul 
veqtorebze naklebi 
warmatebiT. 

aqtivacia atarebs genetikur masalas 
erTjaWviani dnm-is saxiT. 
ujredis dainficirebis 
Semdeg gadadis birTvSi, 
sadac misi genebi 
aqtiurdeba.

ujredis 
dainficirebis Semdeg 
plazmiduri dnm 
gadadis birTvSi, 
sadac genebi 
aqtiurdeba.

ujredis dainficirebis 
Semdeg dnm gadadis 
birTvSi, sadac genebi 
aqtiurdeba.

integracia miuxedavad imisa, rom 
maspinZeli ujredis 
genomSi ar integrirdeba, 
mas SeuZlia ujredis 
birTvSi Zalian did xans 
gaCereba rgolisebri 
dnm-is saxiT, romelic 
ujredis gayofasTan erTad 
replicirdeba. ar azianebs 
maspinZeli ujredis 
danarCen genebs.

integraciis 
efeqturoba dabalia. 

Cveulebriv ar 
integrirdeba, 
im SemTxvevis 
garda, rodesac 
specialurad amisTvisaa 
daproeqtebuli. Tumca 
am drosac yovelTvis 
efeqturobiT ar 
xasiaTdeba.

gverdiTi 
movlenebi

iwvevs imunur pasuxs. ar iwvevs imunur 
pasuxs, magram 
zogierTi maTgani 
toqsiuria.

ar iwvevs imunur 
pasuxs. Cveulebriv, 
aratoqsiuria.

amis Sedegad iqmneba virusuli veqtori, romelic Seicavs adamianis 
Casanacvlebel gens (rekombinantur dnm-s) da ara pirvelad virusul gens, 
romelic virusis replikaciaSi monawileobs.

meore safexuri: virusis warmoqmna

veqtori Semdgom gadaitaneba ujreduli xazis garemoSi. adenoasocirebul 
virusebs TavisTavad gamravleba ar SeuZliaT, amitom garemos sxva tipis virusi 
- adenovirusi emateba. adenoasocirebuli virusidan mocilebuli replikaciis 
geni da cap genic ujreduli xazis garemos emateba (ixileT suraTi 8.2).
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ujredis membrana

virusuli 
veqtori adamianis 

Casanacvlebeli geniT

damxmare 
adenovirusi

replikaciuri 
geni

cap geni

ujredis 
citoplazma

suraTi 8.2 virusis warmoqmna

ujreduli xazis garemoSi ujredebi axal veqtors ujredul cilebTan 
aerTeben, raTa axali virusebi warmoqmnan. virusebiT savse ujredebi ixsnebian 
da virusebs zrdisaTvis xelsayrel garemoSi gamoaTavisufleben.

 

suraTi 8.3 saxecvlili virusebi zrdisaTvis xelsayrel garemoSi

mesame safexuri: organizmis ujredebis inficireba

veqtori, SesaZlebelia, pirdapir miewodos organizmis specifikur 
qsovils, sadac mas individualuri ujredebi SeiTviseben, an, SesaZlebelia, 
ujredebis jgufi gamocalkevdes adamianis organizmidan da veqtorTan maTi 
urTierTqmedeba laboratoriul pirobebSi moxdes. Semdgom es ujredebi 
veqtoris dnm-Tan erTad organizms ubrundeba.

Ex vivo:  xdeba ujredebis gamoyofa organizmidan da aRdgena 
laboratoriul pirobebSi. amas mohyveba maTi organizmSi 
reimplantacia.

In situ:   aRmdgeni geni pirdapir miewodeba defeqtur qsovils/organos.

In vivo:  aRmdgeni geni miewodeba adamians da is sabolood Tavad aRwevs 
im zust adgils, sadac misi saWiroebaa.
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genuri Terapiis gamowvevebi

genuri Terapia mravali gamowvevis winaSe dgas:

1. transportirebis meTodi: mravali veqtori ziandeba an nadgurdeba 
organizmis imunuri sistemis mier. saWiroa ujredebis amocnobis 
ramdenime sistemis daZleva, sanam dnm-is genomSi Casma moxerxdeba.

2. ujredis sworad SerCeva: arsebobs riski, rom veqtori organizmSi 
arasamizne ujredebze imoqmedebs. es problema ZiriTadad ukavSirdeba 
`TviTmkvlelobis genebs~ an aman SesaZlebelia, germinaciuli ujredebis 
Secvla gamoiwvios. 

3. adgilis sworad SerCeva: axali dnm SeiZleba genomSi araswor poziciaSi 
Cajdes. amas mutaciis gamowveva da simsivnis ganviTarebac ki SeuZlia.

4. efeqtis xangrZlivoba: rodesac miwodebuli dnm sworad Cajdeba genomSi 
saTanado poziciaSi, saWiroa misi harmoniuli urTierTqmedeba yvela 
sxva genTan. mraval klinikur cdaSi efeqtebi Zalian xanmoklea.

genuri Terapia eqsperimentuli saxiT gviani 1980-iani wlebidan arsebobs. 
miuxedavad didi progresisa, arsebobs mniSvnelovani dabrkolebebic. 
laboratoriaSi ganxorcielebuli eqsperimentebi adamianebSi yovelTvis 
warmatebulad ar mimdinareobs. genuri Terapiis mTavari problema biologiuri 
procesebia. axali genebis insercia organizmis miliardobiT samizne ujredSi 
didi gamowvevaa. Tu es winaRoba daiZleva, axali geni sicocxlisunariani unda 
iyos. Zalian xSirad es axali genebi supresias ganicdis an sulac iSleba. es 
problemebi jer kidev mogvarebas saWiroebs, rac imis mizezia, rom genuri 
Terapia xelmisawvdomia mxolod klinikuri cdebisaTvis da ara rogorc 
mkurnalobis Cveulebrivi meTodi (ixileT SemTxveva 8.1).

kisturi fibrozi _ genuri Terapiis magaliTi

problema: simptomebi gamoixateba lorwos sekreciis darRveviT, ramac 
SesaZloa dainficirebis riski gazardos.

genebi: mutacia me-7 qromosomaze arsebul CFTR (Cystic Fibrosis Transmembrane 
Regulator) (kisturi fibrozis transmembranuli regulatori) genSi. erT-
erTi yvelaze gavrcelebuli mutaciis SemTxvevaSi mutirebuli geni 
Seicavs 4,440 fuZeTa wyvils, im dros, rodesac normaluri geni 4,443 
fuZeTa wyvils (mutirebul gens aklia erTi kodoni). mutirebul kodonSi 
ar aris kodoni TTT, romelic fenilananins kodirebs. 

normaluri CFTR geni kodirebs ujredis membranaSi moqmed qloris 
ionur arxebs. Cveulebriv, ufro meti qloris ioni ujredis membranis 
gareTaa, vidre SigniT, radgan qloris ionuri arxebi maT Signidan gareT 
tumbavs. es iwvevs ufro didi raodenobiT wylis gadasvlas ujredidan 
lorwovan garsSi. lorwovani garsi akavebs narCenebsa da baqteriebs, 

SemTxveva 8.1
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ris Semdegac wamwamebi icileben saziano narCenebs. mutirebuli geni 
kodirebs arasrulfasovan qloris ionur arxs, romelsac ar Seswevs 
qloris ionebis membranis gavliT transportirebis unari. ujredis 
gareT arsebuli lorwovani Sre ufro sqeli da webovani xdeba. es ki 
dainficirebis risks zrdis.

kisturi fibrozi _ aris Tu ara kargi kandidati genuri 
TerapiisaTvis?

•	 am mdgomareobas erTi genis mutacia iwvevs Tu ufro metis?

   diax _ memkvidreobiT miRebuli, recesiuli darRvevaa.

•	 romeli genia pasuxismgebeli?

   erTi geni: CFTR geni me-7 qromosomaze

•	 daavadebis niSnebi

xasiaTdeba webovani lorwos dagrovebiT filtvebsa da saWmlis 
momnelebel sistemaSi.

•	 gamoasworebs normaluri genis damateba mdgomareobas?

diax.

•	 SesaZlebelia genis dazianebul qsovilSi mitana?

diax, nawilobriv. sasunTq sistemaSi, savaraudod, genis miwodeba 
ufro martivi iqneba, inhalatorebis gamoyenebiT. saWmlis 
momnelebeli sistema naklebad misawvdomia.

kisturi fibrozis veqtoris arCeva (ixileT cxrili 8.1)

•	 yvela virusul veqtors Seyvanili dnm-is zomis zeda zRvari aqvs. 
CFTR geni 4,443 fuZeTa wyvils Seicavs. radgan geni moklea, Seyvanili 
genis sigrZis mixedviT arc erTi veqtori ar gamoiricxeba. 

•	 arc erT viruss ar SeuZlia nebismieri tipis ujredis dainficireba. 
kisturi fibrozisaTvis samizne ujredebi sasunTqi gzebis ujredebia. 
martivi herpesis viruss ver gamoviyenebT, radgan is mxolod nervul 
ujredebs ainficirebs.

•	 zogierT viruss mxolod regularulad gamravlebadi ujredebis 
dainficireba SeuZlia. sasunTqi gzebis ujredebi xSirad ar 
mravldebian. am etapze retrovirusi gamoiricxeba, radgan mas 
mxolod gamravlebadi ujredis dainficireba ZaluZs.

•	 pacientis filtvis qsovilze zemoqmedebisaTvis aucilebelia, rom 
veqtori Sevides ujredebis did nawilSi. SegviZlia gamovricxoT 
liposoma da SiSveli dnm, radgan isini virusebze naklebi efeqturobiT 
integrirdebian ujredebSi.
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•	 zogierTi virusuli veqtori pacientSi imunur pasuxs iwvevs. 
adenovirusis gamoricxva SesaZlebelia misi imunuri reqciis 
gamowvevis maRali riskis gamo.

•	 gamoricxvis kriteriumebis gaTvaliswinebiT, kisturi fibrozis 
genuri TerapiisaTvis saukeTeso veqtori adeno-asocirebuli virusia.

kisturi fibrozis mqone pacientTa klinikuri kvlevebi

1993: daiwyo pirveli klinikuri kvlevebi, sadac adenovirusi 
gamoiyeneboda.

ratom ar imuSava?

Tavdapirveli dakvirvebisas virusi integrirda ujredebSi da CFTR geni 
gaaqtiurda. mogvianebiT kvlevebSi sxva pacientebze aRmoCnda, rom CFTR 
genis aqtivobis done Zalian dabali iyo.

pirveladi mosazreba

adenovirusi rTulad Sedis ujredebSi. Semdeg virusis didi dozebiT 
Seyvana scades, ramac imunuri pasuxi gamoiwvia.

daskvna

mecnierebs sWirdebodaT gza, romliTac ujredSi SeRwevis unars 
gazrdidnen da imunuri pasuxis ganviTarebis Sansebs Seamcirebdnen. 

1995: veqtorad liposoma airCies.

ratom ar imuSava?

samizne ujredebamde mivida CFTR genis dabali doza. misuli dnm ar 
integrirda ujredebis genomSi. mokle periodis Semdeg veqtoris 
aqtivoba Semcirda. gverdiTi movlenebi maRali temperatura da anTebiTi 
reaqcia iyo.

daskvna

zomierad efeqturi, Tumca efeqti Zalzed xanmokle aRmoCnda.

1998: veqtorad adeno-asocirebuli virusi gamoiyenes.

ratom ar imuSava?

imunuri pasuxisa da gverdiTi movlenebis ararsebobis miuxedavad, 
veqtori saTanadod ver integrirda ujredebSi.

daskvna

saWiroa damatebiTi mecnieruli informacia imis Taobaze, Tu rogor 
moqmedebs es virusi ujredebze. kisturi fibrozis genuri Terapia kvlav 
eqsperimentul stadiaze rCeba.
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ra faqtorebis gamo ver gaxda genuri Terapia mkurnalobis efeqturi meTodi?

savarjiSo 8.5

ra eTikuri sakiTxebi wamoiwevs win genuri Terapiis gamoyenebisas?

savarjiSo 8.6

farmakogenetika

adamianis genomis proeqtma cxadyo, rom genebis 99.9% yvela adamianSi 
identuria. genebis darCenili 0.1% pasuxs agebs adamianTa mravalferovnebaze. 
es gansxvavebebi an polimorfizmebi, Cveulebriv, gavlenas ar axdens zrdasa 
da ganviTarebaze, magram SesaZlebelia, xels uwyobdes adamianis mimReblobas 
daavadebis mimarT an gavlenas axdendes im gzebze, riTac organizmSi 
medikamentebis metabolizmi xdeba.

farmakogenetika, an farmakogenomika, mecnierebis dargia, romelic Seiswavlis 
genetikuri cvalebadobis gavlenas wamlis pasuxsa da metabolozmze. 
miuxedavad imisa, rom terminebi `farmakogenetika~ da `farmakogenomika~ 
sinonimebad gamoiyeneba, es terminebi asaxavs im midgomebs, romlebic genebisa 
da medikamentebis urTierTqmedebis SeswavlasTan aris dakavSirebuli.

farmakogenetika

medikamentze moulodneli reaqcia genetikuri mizezis Ziebas iwvevs. am sferoSi 
kvlevebi moicavs im genebis aRmoCenas, romlebic gavlenas axdenen adamianis 
individualur reaqciaze medikamentebis mimarT. 

farmakogenomika

Tavdapirvelad im genetikuri gansxvavebebis aRmoCena xdeba, romlebic Semdgom 
xsnis medikamentebisadmi gansxvavebul pasuxs. kvlevebi moicavs mravalferovan 
darRvevebTan dakavSirebuli specifikuri genebisa da genebis produqtebis 
gansazRvras, romlebic SesaZloa axali medikamentebis samizne gaxdes. 

am Tavis farglebSi gamoyenebuli iqneba termini farmakogenetika.

farmakogenetikis mizania imis gageba, Tu rogor zegavlenas axdens organizmSi 
genetikuri variabeloba medikamentebis moqmedebaze. am codnis mopovebam, 
SesaZlebelia, konkretuli individisaTvis saukeTesod morgebuli medikamentebis 
SemuSaveba ganapirobos. es cnobilia, rogorc personalizebuli medicina.

genebis mravalferovneba wamlebze klinikuri pasuxis mravalferovnebas iwvevs. 
genebi kodirebs wamlebis receptorebs, wamlebis gadamtan cilebs, ujredis 
metaboluri gzebis cilebs da fermentebs. yvela zemoCamoTvlilTagani 
ki medikamentebis metabolizmsa da ganawilebaSi monawileobs. am genebis 
variabelobam, SesaZlebelia, medikamentebis efeqtis gamZafrebamde an 
calkeul medikamentze reaqciis Sesustebamde migviyvanos. aqedan gamomdinare, 
standartulma medikamenturma reJimma SesaZloa wamlis moqmedebis ubanze misi 
Seusabamo koncentraciiT arseboba gamoiwvios.
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CamowereT personalizebuli medicinis yvela sargebeli. dafiqrdiT 
sargebelze pacientisaTvis da momsaxurebis mimwodeblisaTvis.

savarjiSo 8.7

axali medikamentebis samizneebi 

mravali cila, romelsac polimorfuli genebi kodirebs, SesaZlebelia, 
axali medikamentebis samizne gaxdes. adamianis genomSi aRmoCenilia ramdenime 
polimorfuli geni. Tumca mravali genisaTvis TiToeuli polimorfizmis, 
misi produqtisa da misi variantebis funqcia sabolood garkveuli ar aris. 
Semdgomi gamowveva imis dadgenaa, aqvs Tu ara genis produqts farmakologiuri 
mniSvneloba.

arsebobs garkveuli mniSvnelovani winsvla genis mier warmoebuli 
receptoruli ubnebis raodenobis cvalebadobis aRmoCenaSi. receptoruli 
ubnebi ujredis membranaze cilebisagan Semdgari erTeulebia, romelTac 
garkveul qimiur mesenjerebTan dakavSirebis funqcia aqvT. rogorc ki qimiuri 
mesenjeri receptorul ubans daukavSirdeba, receptoruli cila ujredis 
SigniT movlenaTa jaWvs CarTavs. variaciebi uCvenebs, rom zogierTi adamianis 
organizmis ujredebze meti receptoruli ubani warmoiqmneba, vidre sxva 
adamianTa ujredebze. ixileT amis magaliTi ZuZus kibos SemTxvevaSi HER2 
receptorebis Sesaxeb.

HER2 receptorebi da ZuZus kibo

pirveladi ZuZus kibos 25-30% SemTxvevaSi pacientebs aqvT simsivnesTan 
dakavSirebuli HER2 genis Warbi eqspresia. HER2 geni ZuZus ujredebis 
zedapirze receptorul cilas warmoqmnis. varaudoben, rom es receptori 
mniSvnelovan rols asrulebs ujredis gayofaSi. rodesac adgili aqvs 
HER2 genis Warb eqspresias, zedmeti receptorebi warmoiqmneba da es 
ujredebis umarTavi tempiT gayofas da Semdeg simsivnurad gadaqcevas 
iwvevs. medikamenti trastuzumabi (herceptini) xelovnurad Seqmnili 
antisxeulia, romelic am molekulis zogierT receptorul ubans 
blokavs. amis Sedegia ujredis gayofis Semcirebuli done da simsivnis 
zrdis Seferxeba.

SemTxveva 8.2

pasuxi medikamentze

polimorfulma genebma, SesaZlebelia, gamoiwvion wamlismieri Terapiuli 
efeqtis nakleboba an gaZlierebuli pasuxi medikamentze. adamianebs Soris es 
mciredi gansxvavebebi aRniSnavs, rom doza, romelzec medikamenti efeqturia, 
sxvadasxva pacientebSi mniSvnelovnad gansxvavebuli iqneba. ixileT SemTxveva 
8.3, romelic P450 fermentebs exeba.
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P450 fermentebi

medikamentebis metabolizmSi monawile fermentebis mniSvnelovani jgufia 
RviZlSi aRmoCenili P450 fermentebi. am fermentebidan sami - CYP 2D6, CYP 
2C9 da CYP 3A4 medikamentebis metabolizmSi gansakuTrebiT mniSvnelovania. 
CYP 3A4, romelic medikamentebis 50%-is metabolizms axdens, rogorc 
aRmoCnda, ar aris polimorfuli. Tumca CYP 2D6, romelic medikamentebis 
25%-is metabolizms axorcielebs, polimorfulia. 

CYP 2D6 genis variaciebiT ganisazRvreba, ra moculobiT warmoiqmneba es 
fermenti RviZlSi. adamianebi, romlebic mcire raodenobiT CYP 2D6 -s 
warmoqmnian, im medikamentebis ufro dabal dozebs saWiroeben, romlebic 
am fermentiT metabolizdeba. adamianebi, romlebsac es fermenti didi 
raodenobiT aqvT, swrafad Slian medikamentebs da imave Terapiuli 
efeqtis misaRwevad ufro maRal dozebs saWiroeben. medikamenti kodeini 
CYP 2D6 fermentiT ganicdis metabolizms da mosaxleobis TiTqmis 10% 
-Si polimorfizmis gamo am preparatis moqmedebiT tkivili ver yuCdeba. 
zogierT adamianSi antidepresanti prozakis uefeqtobac, savaraudod, am 
polimorfizms ukavSirdeba. aRmoCenilia, rom CYP 2D6 fermenti sakmaod 
bevri medikamentis metabolizms axdens, romelTa Soris didi nawili 
gul-sisxlZarRvTa, nevrologiuri da fsiqiatriuli mdgomareobebis 
samkurnalod gamoiyeneba, aq ki Terapiuli diapazoni sakmaod SezRudulia.

CYP 2C9 fermentebi Zlier polimorfulia, magram medikamentebis mxolod 
5%-is metabolizmSi monawileobs. CYP 2C9 fermenti axdens antikoagulanti 
varfarinis metabolizms. adamianebi, romelTac fermentis aqtivobis 
damaqveiTebeli polimorfizmebi aqvT, varfarinis dozis Semcirebas 
saWiroeben, raTa Tavidan iqnas acilebuli sicocxlisaTvis saSiSi 
sisxldenebi.

SemTxveva 8.3

farmakogenetikis sargebeli

zogierTi potenciuri sargebelia:

•	 swori medikamenti - SesaZlebeli iqneba specifikur mdgomareobebze 
mimarTuli medikamentebis SemuSaveba, rac Seamcirebs janmrTeli qsovilebis 
dazianebas.

•	 swori doza - dozis indikatorad mxolod asakisa da wonis gaTvaliswinebis 
nacvlad gaTvaliswinebuli iqneba adamianis genetika. es zedozirebis Sanss 
Seamcirebs.

•	 swori pacienti - pacientis genetikur profilze dayrdnobiT medikamentis 
damniSnavisTvis ufro naTeli gaxdeba, Tu romeli medikamenti gamoiyenos. es 
Seamcirebs “cdis da Secdomis” meTodiT midgomis saWiroebas medikamentur 
TerapiaSi.

Tqveni azriT, rogor SeiZleba, farmakogenetikam gavlena moaxdinos 
jandacvis xarisxze?

savarjiSo 8.8
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farmakogenetikis SezRudvebi

zogierTi gamovlenili SezRudva:

•	 codnis nakleboba - miuxedavad imisa, rom adamianis genomis proeqtis 
dasrulebis Semdeg polimorfizmi aRmoCenilia, codna imisa, Tu ra cilebs 
kodirebs es genebi, jer kidev arasrulia. rogorc ki polimorfuli 
genebis produqt cilebs aRmoaCenen, saWiro iqneba Semdgomi kvleva maTi 
farmakologiuri mniSvnelobis gasarkvevad.

•	 resursebis nakleboba - genomikaze momuSave ramdenime kompaniam Seqmna 
testirebis sistemebi SezRuduli raodenobiT polimorfizmebisaTvis. Tumca 
es testebi am etapze mxolod did saswavlo klinikebsa da specializebul 
centrebSia danergili. isini jer farTod xelmisawvdomi ar aris. 

•	 regulirebis nakleboba - dResdReobiT did britaneTSi medikamentebis 
efeqturobas medikamentebisa da jandacviTi produqtebis maregulirebeli 
saagento (Medicines and Healthcare Products Regulatory Agency (MHRA)) afasebs. 
genetikuri testebis xarisxis uzrunvelyofa da regulirebac am saagentos 
evaleba. specifikurad farmakogenetikasTan dakavSirebuli regulaciebi jer 
ar aris SemuSavebuli. Tumca, praqtikaSi farmakogenetikis ganviTarebasTan 
erTad, saWiroa medikamentebis daniSvnis, testirebisa da gamoyenebis Sesaxeb 
gaidlainebis (instruqciebis, saerTo kursis) SemuSaveba.

ra aris is gamowvevebi, romlebsac farmakogenetika awydeba?

savarjiSo 8.8

•	 skriningi da testireba
•	 skriningis gamoyeneba SesaZlebelia adamianSi genetikuri darRvevis 

arsebobis albaTobis Sesafaseblad.
•	 testirebis funqciaa, zustad gansazRvros anomaluri genis arseboba.
•	 yvela genetikuri mdgomareobis testirebis teqnika xelmisawvdomi ar aris.

•	 genuri Terapia
•	  gulisxmobs funqciuri genis insercias genomSi.
•	  dResdReobiT genuri Terapia yvela genetikuri mdgomareobisaTvis 

ar aris xelmisawvdomi.
•	  genis genomSi transportirebisaTvis gamoiyeneba sxvadasxva tipis veq-

torebi, romelTa SerCeva maTi Sesabamisobisa da efeqturobis mixedviT 
xdeba.

•	  genuri Terapia xelmisawvdomi ar aris, rogorc mkurnalobis 
ZiriTadi saSualeba, radgan is jer kidev kvlevis stadiazea.

•	 farmakogenetika
•	  Seiswavlis genebis cvalebadobis gavlenas medikamentebis pasuxsa 

da metabolizmze organizmSi. personalizebuli medicina moicavs 
medikamentebisa da maTi dozirebis donis adamianis genetikur 
profilze morgebas.

daskvnebi
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damatebiTi literatura 

adamianis genetikis komiteti. www.hgc.gov.uk

adamianis genetikis komitets, rogorc didi britaneTis sakonsultacio 
organos, romelic genetikis siaxleebze muSaobs, SesaniSnavi bmulebi aqvs 60-ze 
meti britanuli da arabritanuli organizaciis Sesaxeb. 

genetikuri ganaTlebisa da ganviTarebis erovnuli centri 

www.geneticseducation.nhs.uk/teaching-genetics/pharmacogenetics.aspx

genetikuri ganaTlebisa da ganviTarebis erovnuli centris farmakogenetikis 
saiti imiT aris saintereso, rom Zalze did informacias Seicavs da saiti 
jer kidev izrdeba. amasTan aq farmakogenomikis internet-resursebis kargi 
bmulebia. 

nafildis bioeTikis sabWo. 

www.nuffieldbioethics.org

nafildis sabWos bevri moxseneba aqvs gamocemuli genetikis sferoSi miRwevebis 
eTikuri mxareebis Sesaxeb. 

The Report on genetic screening (1993 and supplement 2006) as well as Pharmacogenetics: 
Ethical issues (2003) sets out recommendations and advice for UK

policy makers.

Parliamentary Office of Science and Technology (2004) NHS Genetic Testing.

www.parliament.uk/documents/post/postpn227.pdf

es mokle dokumenti gansazRvravs genetikuri testebisa da momavalSi SesaZlo 
aplikaciebis (farmakogenetikuri testebis CaTvliT) amJamindel gamoyenebas 
did britaneTSi. 

UK Genetic Testing Network. www.ukgtn.nhs.uk/gtn/Home

es saiti informacias gvawvdis did britaneTSi xelmisawvdomi genetikuri 
testebis Sesaxeb. monacemTa bazis moZieba regionis an daavadebis mixedviT 
SegiZliaT. 

UK Screening. www.screening.nhs.uk

saiti ganmartavs, ra aris skriningi da mis SezRudvebsac gansazRvravs. amasTan, 
saiti uzrunvelyofs didi britaneTis skriningis politikis xelmisawvdomobas 
da gansazRvravs gansxvavebebs didi britaneTis regionebs Soris. didi 
britaneTis skriningis komiteti rekomendaciebs iZleva, skriningis romeli 
programebi unda gamoiyenebodes did britaneTSi.
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es Tavi moicavs Semdeg sakiTxebs:

•	 simsivnis gamomwvevi genebi - onkogenebi da simsivnis supresori genebi;

•	 gansxvavebebi onkogenebsa da simsivnis supresor genebs Soris;

•	 garemoSi arsebuli trigerebi, romelTac genebis kancerogenuli muta-
ciebis gamowveva SeuZliaT;

•	 ojaxuri simsivneebi;

•	 gavrcelebuli simsivneebis genetikuri mizezebi.

swavlis mizani

Sesavali

normaluri ujredebis simsivnur ujredebad gardaqmna simsivnis gamomwvev 
genebSi mutaciebis Sedegad xdeba. ujredis gayofa, Cveulebriv, mkacrad 
kontroldeba, rac imas gulisxmobs, rodis da ramdenad xSirad unda gaiyos 
ujredi. nebismier mutacias, romelic gavlenas axdens ujredis gayofaze, 
SeuZlia gamoiwvios simsivne. ujredis gayofaze pasuxismgebeli dnm-is 
mutacia SesaZlebelia garemo agentis (magaliTad, Tambaqos kvamli) an ojaxuri 
winaswarganwyobis Sedegad ganviTardes. sakmaod xSirad am procesSi orive es 
faqtoria CarTuli. zogadi SefasebiT simsivnis warmomqmneli genebis ori tipi 
arsebobs: onkogenebi da simsivnis supresori genebi.

onkogenebi

onkogenebi normaluri genebis mutirebuli formebia, romelTac 
protoonkogenebi ewodebaT. protoonkogenebi ujredebis gayofasa da 
diferenciacias akontroleben. es genebi aqtiuria mxolod maSin, roca ujredis 
gayofaa saWiro. rodesac protoonkogeni ganicdis mutacias onkogenad, is 
mudmivad `CarTul~ mdgomareobaSi gadadis. es ujredebis arakontrolirebad 
gayofasa da zrdas iwvevs. rogorc wesi, protoonkogenebis wyvilidan mxolod 
erTis mutaciaa saWiro simsivnis ganviTarebisaTvis, radgan ujredul doneze 
onkogenebi dominantur moqmedebas avlenen. 
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adamianis genomSi arsebobs 100-ze meti cnobili onkogeni, mravali maTgani 
gavlenas axdens ujredebis gayofasa da zrdaze. am onkogenebis dayofa xdeba 
Semdeg kategoriebad:

1. zrdis faqtorebi

zrdis faqtoris onkogenebi kodirebs ujredis zrdis mastimulirebel 
faqtorebs. maTi magaliTia SIS onkogeni, romelic Trombocitebidan 
warmoqmnili zrdis faqtoris Warb produqcias iwvevs, rac ujredis zrdas 
astimulirebs (SemTxveva 9.1).

meningioma

meningioma pirveladi simsivnea, romelic centraluri nervuli sistemis 
meningialuri garsebis araqnoiduli xaoebidan viTardeba. es simsivne, 
Cveulebriv, saSualo asakSi iCens Tavs da nela izrdeba.

meningiomebTan asocirebulia SIS geni, romelic aseve cnobilia, rogorc 
PDGFB geni (Trombocitebidan warmoqmnili zrdis faqtori beta poli-
peptidi). es geni lokalizebulia 22-e qromosomis grZel mxarze (22q) da 
normalur mdgomareobaSi zrdis regulatoris rols asrulebs. am genis 
mutacias ujredTa arakontrolirebadi zrdis gamowveva SeuZlia.

SemTxveva 9.1

2. zrdis faqtoris receptorebi

ujredis zedapirze es receptorebi mudmivad `CarTul~ mdgomareobaSi yofnis 
gamo SesaZloa zrdis faqtorebisadmi zemgrZnobiare gaxdes. amis magaliTia 
HER-2/neu onkogeni. es geni nanaxia ZuZus simsivneebis daaxloebiT 30%-Si 
(SemTxveva 9.2 da 9.3).

ZuZus kibo

mdedrobiTi sqesis pacientebSi ZuZus kibos SemTxvevaTa daaxloebiT 
30%-Si simsivnur ujredebze aRiniSneba HER-2/neu zedapiruli 
receptorebis aranormalurad Warbi eqspresia. es receptorebi 
asruleben zrdis faqtoris receptorebis rols, romlebic ujredebis 
gayofis stimulirebas axdenen. roca HER-2/neu protoonkogeni HER-
2/neu onkogenad mutacias ganicdis, es ujredis zrdis faqtoris 
receptoris dasakavSirebeli ubnebis raodenobis zrdas iwvevs. aman, 
Tavis mxriv, SesaZlebelia, ujredebis gayofis sixSiris zrda da 
sabolood avTvisebiani procesi gamoiwvios.

SemTxveva 9.2
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me-2 tipis mravlobiTi endokrinuli neoplazia 

es mdgomareoba xSirad iwvevs avTvisebian zrdas farisebr jirkvalsa 
da Tirkmelzeda jirkvlebSi, ris Sedegadac Zalian maRali arteriuli 
wneva viTardeba. mravlobiTi endokrinuli neoplazia me-10 qromosomaze 
(10q) RET genis funqciis gazrdis mutaciis Sedegia. RET geni kodirebs 
cilas, romelic ujredSida signalebis gadacemaSi monawileobs. am 
genis mutaciebi cilis Warb aqtivacias iwvevs, rac ujredebis zrdasa 
da gamravlebas uwyobs xels, amas ki simsivnis ganviTarebamde mivyavarT.

SemTxveva 9.3

3. ujredSida signalis gadamcemebi

es moicavs sasignalo gzebs zrdis faqtoris receptorebidan ujredis birTvamde. Tu 
onkogeni signalis gadacemis sistemaSi monawileobs, es imas niSnavs, rom sasignalo 
gza mudmivad `CarTul~ mdgomareobaSia. amis magaliTia ABL genis cvlilebebi, 
romelTac SesaZloa qronikuli mieloiduri leikemiis ganviTareba gamoiwvios 
(SemTxveva 9.4). garda amisa, darRvevebi RAS genSi nanaxia simsivneTa umetesobaSi 
filtvis, sakvercxis, msxvili nawlavisa da pankreasis simsivneebis CaTvliT.

leikemia

qronikuli mieloiduri leikemia sisxlis ujredebs azianebs. avTvisebiani 
leikemiuri ujredebi Zvlis tvinSi sisxlis normalur ujredebs 
anacvleben. qronikul mieloidur leikemias, rogorc wesi, qromosomuli 
masalis translokacia iwvevs. es translokacia me-9 qromosomis grZel 
mxarsa (9q) da 22-e qromosomis grZel mxars (22q) Soris xdeba da ori 
genis gaerTianebas iwvevs. me-9 qromosomaze mdebare protoonkogeni 
ABL jdeba 22-e qromosomaze mdebare BCR (Breakpoint Cluster Region gene) 
genSi. Sedegad warmoiqmneba axali BCR-ABL geni. BCR-ABL geni kodirebs 
cilas, romelic aaqtivebs signalis gadacemis gzebs, rac ujredebis 
arakontrolirebad zrdas iwvevs.

9q-sa da 22q-s Soris reciprokuli translokacia 22-e qromosomis 
damaxasiaTebel modificirebul versias qmnis, romelsac ̀ filadelfiuri 
qromosoma~ ewodeba im qalaqis pativsacemad, sadac is pirvelad 
aRmoaCines.

SemTxveva 9.4

4. transkripciis faqtorebi

transkripciis faqtorebi monawileoben im movlenaTa saboloo stadiaSi, 
romlebsac ujredebis gayofisaken mivyavarT. transkripciis faqtorebi 
pirdapir zemoqmedebs dnm-ze da akontrolebs genebis aqtiurobas. amis 
magaliTia MYC geni, romelic metad aqtiuri xdeba da ujredebis gayofas 
astimulirebs. filtvis kibo, leikemia da barkitis limfoma MYC genis 
zeaqtiurobas miewereba (SemTxveva 9.5).
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barkitis limfoma

barkitis limfoma iSviaTi simsivnea, romelic upiratesad bavSvebSi 
gvxvdeba. es aris ybis B-limfocituri simsivne. am tipis simsivne me-8 
qromosomaze mdebare MYC genze moqmedi qromosomuli translokaciis 
Sedegad viTardeba. MYC geni translokaciis Sedegad onkogeniviT 
moqmedebs. aRwerilia translokaciebi me-8 qromosomasa da me-2, me-14, 
22-e qromosomebs Soris. es cvlis MYC genis, rogorc ujredis zrdisa 
da gayofis regulaciaSi CarTuli protoonkogenis efeqts. saxecvlili 
MYC geni xdeba onkogeni, romelic im ujredebis Warbad warmoqmnaSia 
CarTuli, romlebic Sedegad simsivnuri xdeba.

SemTxveva 9.5

5. ujredis sikvdilis regulatorebi

es onkogenebi xels uSlis ujredebis `TviTmkvlelobas~. Sedegad anomaluri 
ujredebi izrdeba da simsivnuri xdeba. amis magaliTia BCL2 onkogeni, romelic 
aqtivirebulia limfomis ujredebSi (SemTxveva 9.6).

B-ujreduli limfoma (folikuluri limfoma)

arsebobs B-ujreduli limfomebis bevri gansxvavebuli tipi, maT Soris 
folikuluri limfoma erT-erTi yvelaze gavrcelebulia. B-ujredebi 
limfocitebia, romlebic antisxeulebis warmoqmnis gziT humorul 
imunur pasuxSia CarTuli. am ujredebis avTvisebiani procesebi limfuri 
sistemidan viTardeba.

BCL2geni asocirebulia folikulur limfomasTan. me-14 da me-18 
qromosomebs Soris momxdari translokacia iwvevs BCL2 genis Warb 
eqspresias. geni normaSi me-18 qromosomazea lokalizebuli, magram me-
14 qromosomaze translokaciis Semdeg adgili aqvs mis Warb eqspresias. 
es geni apoptozs (ujredis sikvdils) uSlis xels da misi Warbi 
eqspresia ujredebis `ukvdavad~ qcevas iwvevs. ujredebis sicocxlis 
gaxangrZliveba dnm-is replikaciis Secdomebis risks zrdis.

SemTxveva 9.6

1. normaSi rodis arian protoonkogenebi aqtiurni?

2. genebi wyvili alelebis saxiT arsebobs. simsivnis ganviTarebisaTvis 
saWiroa Tu ara, rom orive protoonkogeni mutirebul onkogenur for-
mad gardaiqmnas? 

savarjiSoebi 9.1 da 9.2
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simsivnis supresori genebi

arsebobs genebi, romlebic anelebs ujredis gayofas, asworebs dnm-is 
Secdomebs da miuTiTebs ujredebs, rodis aris maTi sikvdilis (apoptozis) dro. 
simsivnis supresori genebis mutaciebi iwvevs dnm-is SecdomebiT gamowveul 
ujredebis arakontrolirebul gayofas. am genebis mutaciebma, SesaZlebelia, 
cilis funqciis dakargva gamoiwvion. vinaidan genebi wyvilebad arsebobs, erTi 
genis funqciis dakargva ar gamoiwvevs simsivnes, radgan individs rCeba meore, 
funqciuri geni. simsivnis supresori genebi, rogorc wesi, simsivnes iwvevs 
mxolod maSin, roca orive genSi xdeba funqciis dakargvis mutaciebi, radgan 
es genebi recesiuli genebiviT iqcevian. adamianis genomSi 30-ze meti simsivnis 
supresori genia Seswavlili. es genebi SeiZleba sam tipad daiyos. 

1. ujredis gayofis makontrolebeli genebi

zogierTi simsivnis supresori geni akontrolebs ujredebis zrdasa da gayofas. 
ujredebis zrdisa da gayofis intensivoba izrdeba mxolod maSin, rodesac 
genis orive asli mutirebuli formiT arsebobs. amis magaliTia ujreduli 
ciklis inhibitori RB geni. am genis mutaciebi nanaxia retinoblastomis, 
Zvlis simsivnis, Sardis buStis simsivnisa da ZuZus simsivnis dros (ixileT 
SemTxvevebi 9.7_9.11).

I tipis mravlobiTi endokrinuli neoplazia

es mdgomareoba endokrinul organoebSi avTvisebiani simsivneebis 
ganviTarebis Sedegia. procesSi yvelaze xSirad CarTuli organoebia 
farisebri jirkvali, farisebraxlo jirkvlebi, pankreasi da hipofizis 
wina wili. am mdgomareobasTan gastrointestinuri simsivneebic aris 
dakavSirebuli. daavadebis dawyebis asaki variabeluria, SemTxvevaTa 
naxevari 20 wlis asakSi iCens Tavs da yvela daavadebuls 50 wlis 
asakisaTvis ukve simsivne aqvs.

mravlobiTi endokrinuli neoplazia viTardeba, rogorc cila meninis 
makodirebeli MEN1 genis defeqtebis Sedegi. es geni me-11 qromosomis 
grZel mxarze (11q) mdebareobs. MEN1 genis orive aslis mutacia 
ujredebis arakontrolirebad zrdasa da gayofas iwvevs. ujredebi 
gazrdili tempiT iyofa da simsivnes uyris safuZvels.

SemTxveva 9.7

neirofibromatozi

es mdgomareoba kansa da nervul sistemaSi qsovilis simsivnis msgavs 
zrdas iwvevs. arsebobs neirofibromatozis ori klasi - tipi 1 da tipi 
2. tipi 2 simsivnis supresori makontrolebeli genis magaliTia.

SemTxveva 9.8
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tipi 1 (fon reklinghauzenis daavadeba) - tipi 1 neirofibromatozis 
yvelaze gavrcelebuli saxea. daavadeba xasiaTdeba garkveuli 
raodenobis sxvadasxva mdgomareobiT, magram yvela maTganis arseboba 
ar aris aucilebeli am daavadebis diagnostirebisaTvis. mdgomareobebi 
moicavs kanis pigmentur dazianebebs, neirofibromebs, optikuri 
nervis simsivnesa da feradi garsis keTilTvisebian hamartomas. 
pirveli tipis neirofibromatoziT daavadebulisaTvis avTvisebiani 
simsivnis ganviTarebis riski 5%-ia. varaudoben, rom am mdgomareobaze 
pasuxismgebelia me-17 qromosomis grZel mxarze (17q) lokalizebuli 
NF1 geni, romlis zusti funqcia bolomde cxadi ar aris.

tipi 2 - es daavadeba xasiaTdeba smenis nervis keTilTvisebiani 
simsivneebis ganviTarebiT. Tumca, SesaZlebelia, nervul sistemaSi 
Svanis ujredebis, gliuri ujredebisa da meningialuri ujredebis 
monawileobiT avTvisebiani simsivneebis warmoqmnac moxdes. meore tipis 
neirofibromatozSi monawile gens Merlin ewodeba da 22-e qromosomis 
grZel mxarzea (22q) lokalizebuli. es geni moqmedebs, rogorc simsivnis 
supresori geni. Merlin genis orive aslSi mutaciis Sedegad SesaZloa 
meore tipis neirofibromatozi ganviTardes.

retinoblastoma

retinoblastoma avTvisebiani simsivnea, romelic Tvalis baduraze 
kolbebs azianebs. es simsivne ZiriTadad bavSvebSi gvxvdeba. arsebobs 
rogorc memkvidruli, aseve aramemkvidruli forma. retinoblastomis 
memkvidruli formebi xSirad orive Tvalis mravlobiT simsivnes iwvevs 
maSin, roca aramemkvidruli formebi mxolod erT simsivnes iwvevs erT 
TvalSi. 

retinoblastomis geni - RB1 - mdebareobs me-13 qromosomis grZel 
mxarze (13q). RB1 moqmedebs, rogorc simsivnis supresori geni, romelic 
transkripciis faqtorebs ise ukavSirdeba, rom ujredis gayofa veRar 
xorcieldeba. retinoblastoma viTardeba RB1 genis dazianebis an 
dakargvis Sedegad.

memkvidruli formis SemTxvevebSi Cvili iRebs RB1 genis erT dazianebul 
da erT funqciur asls. rodesac funqciuri genic mutacias, kerZod, 
delecias an translokacias ganicdis, metad savaraudoa ujredis 
avTvisebianad transformacia. memkvidruli retinoblastoma or mutacias 
saWiroebs - erTs memkvidreobiT miRebuls da erTsac sporaduls. ara-
memkvidruli retinoblastomis ganviTarebisaTvis ki saWiroa Casaxvis 
Semdeg RB1 genSi ori somaturi mutacia.

SemTxveva 9.9
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von hipel-lindaus sindromi

es multisistemuri darRvevaa, romelic kapilaruli sisxlZarRvebis 
aranormaluri zrdiT xasiaTdeba, rac hemangioblastomebis ganviTarebas 
iwvevs. am sindromis dros hemangioblastomebis zrda, rogorc wesi, 
xdeba centralur nervul sistemaSi, baduraze, Tirkmelzeda jirkvalsa 
da TirkmlebSi. zogi daavadebuli SeiZleba dayruvdes kidec Sida yuris 
labirinTis dazianebis gamo.

am sindromis dros mutirebulia me-3 qromosomis mokle mxarze (3p) 
mdebare geni VHL. am gens dominanturi memkvidreoba axasiaTebs. VHL 
simsivnis supresori genia, romelic normaSi ujredebis ukontrolo 
zrdasa da gamravlebas aCerebs. fon hipel-lindaus SemTxvevaTa sam 
meoTxedze metSi adgili aqvs mutirebuli VHL genis memkvidreobas, 
xolo danarCeni nawili de novo mutaciebis Sedegia.

SemTxveva 9.10

vilmsis simsivne

vilmsis simsivne Tirkmlis avTvisebiani daavadebaa, romelic Zalian mcire 
asakis bavSvebSi gvxvdeba. es bavSvTa asakis soliduri simsivneebidan 
erT-erTi yvelaze xSiria.

am simsivnis mqone bavSvebSi aRmoCenilia WT1 genis mutacia. WT1 geni me-
11 qromosomis mokle mxarze (11p) mdebareobs. es geni, romelic normaSi 
Tirkmlis ganviTarebad milakebSi mitozs aCerebs, nayofSi funqcia 
dakargulia. dnm-is fuZeebis delecia WT1 genSi niSnavs, rom bavSvis 
TirkmelSi iqneba garkveuli raodenobiT ujredebi, romlebic gaagrZelebs 
gazrdili tempiT gayofas. gansazRvrulia vilmsis simsivnis sxva genebic, 
aseve me-11 qromosomaze (11p) lokalizebuli WT2-is, me-16 qromosomaze 
(16q) lokalizebuli WT3-is, me-17 qromosomaze (17q) lokalizebuli WT4-
isa da me-7 qromosomaze (7p) lokalizebuli WT5-is CaTvliT. germinaciuli 
ujredebis mutaciebi SemTxvevaTa 10%-ze naklebs Seadgens.

SemTxveva 9.11

2. dnm reparaciis genebi

ujredis gayofis win mTliani birTvuli dnm replicirdeba. zogjer repli-
kaciis procesSi Secdomebi xdeba. dnm-reparaciis genebiT kodirebuli cilebi 
amowmebs dnm-s da asworebs yvela SesaZlo Secdomas. Tu dnm-reparaciis 
genebi arasrulfasovnad funqcionireben, kopirebis Secdomebi Seumowmebeli 
rCeba da xdeba mutaciebi romlebic onkogenebisa da simsivnis supresor sxva 
genebsac moicavs. amis magaliTia HNPCC (msxvili nawlavis memkvidreobiTi 
arapolipozuri simsivne). es mutirebuli simsivnis supresori geni adreul 
asakSi gamovlenil msxvili nawlavis simsivnesa da endometriul simsivnes 
iwvevs. am gens autosomur-dominanturi tipis memkvidreoba axasiaTebs (ixileT 
SemTxvevebi 9.12 da 9.13).
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ZuZus kibo

ZuZus memkvidruli kibos SemTxvevaTa 10%-mde me-17 qromosomaze 
lokalizebuli BRCA1 genisa da me-13 qromosomaze lokalizebuli BRCA2 
genis mutaciebis gamo xdeba. adamians, romelic am genebidan romelimes 
mutacias atarebs, sicocxlis manZilze ZuZus kibos ganviTarebis riski 
momatebuli aqvs. mamakacebSi ZuZus kibos SemTxvevebis 15%-mde BRCA2 
genis mutaciis gamo viTardeba.

BRCA1 geni moiazreba, rogorc ujreduli ciklis regulaciaSi CarTuli 
da dnm-is reparaciasa da rekombinaciaSi arapirdapir monawile geni. me-13 
qromosomaze mdebare BRCA2 geni ki pirdapir moqmedebs transkripciis 
regulator sxva cilebTan erTad.

simsivnis ganviTarebisaTvis saWiroa BRCA1-isa da BRCA2-is orive aslis, 
rogorc simsivnis supresori genebis, mutacia. 

SemTxveva 9.12

msxvili nawlavis simsivne

msxvili nawlavis simsivneebis 5-dan 10 procentamde SemTxvevebs 
autosomur-dominanturi memkvidreoba axasiaTebs. danarCeni 90-95%, 
rogorc Cans, sporadulia. msxvili nawlavis simsivneebis ori ZiriTadi 
tipia:

a) memkvidruli arapolipozuri koloreqtuli simsivne - msxvili nawlavis 
memkvidrul simsivneebSi monawile genebs Soris aris me-2 qromosomaze 
lokalizebuli MSH2 da MSH6 da me-3 qromosomaze lokalizebuli 
MSH1. normaSi es genebi dnm-is replikaciis Secdomebis gasworebaSi 
monawileobs. maTi mutirebuli formebis arsebobis Sedegad dnm-is 
Secdomebi Seusworebeli rCeba, ramac, SesaZlebelia, msxvili nawlavis 
simsivne gamoiwvios. 

b) ojaxuri adenomatozuri polipozi -mutirebuli simsivnis supresori 
genis erTi aslis moqmedebam SeiZleba msxvili nawlavis amomfen 
Sreze mravlobiTi keTilTvisebiani polipis ganviTareba gamoiwvios. 
am polipebis simsivnur mdgomareobaSi gadasvlisaTvis aucilebelia, 
darCenil ̀ normalur~ simsivnis supresor genSic mutacia ganviTardes. 
ojaxuri adenomatozuri polipozis yvelaze gavrcelebuli forma 
me-5 qromosomaze mdebare APC genis mutaciis Sedegia. APC moqmedebs, 
rogorc simsivnis supresori geni da aseve, MYC onkogenis eqspresiis 
maregulirebeli.

SemTxveva 9.13

3. ujredis TviTmkvlelobis genebi

ujredis gayofamde, Tu dnm replikaciis Zalian bevr Secdomas Seicavs, an raime 
formiT dazianebulia, cila p53-is aqtivoba izrdeba da astimulirebs p21 cilis 
warmoqmnas. p21 cila xels uSlis ujredebis gayofas. Tu dnm seriozulad 
dazianda, p53-s apoptozis (ujredis sikvdilis) gamowvevac SeuZlia.
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p53 geni cnobilia, rogorc genomis mcveli, radgan is xels uSlis dnm-is 
replikaciis Secdomebis Semcveli ujredebis gayofas. defeqturi p53 geni 
mravlobiTi mutaciebis Semcveli ujredebis SeuzRudav replikacias iwvevs, 
romlebmac Semdeg, SesaZlebelia, simsivne gamoiwvion. rogorc Cans, mutaciis 
samizne swored p53 genia, radgan adamianis simsivneTa naxevarze metSi funqciuri 
p53 ar aris (ixileT SemTxveva 9.14).

filtvis kibo

filtvis simsivneebis ori ZiriTadi saxea filtvis wvrilujredovani 
simsivne da filtvis arawvrilujredovani simsivne. filtvis kibos 
mravalricxovan SemTxvevebSi aRmoCenilia mutirebuli genebis garkveuli 
raodenoba.

filtvis arawvrilujredovani karcinoma - es filtvis kibos yvelaze 
gavrcelebuli tipia. mas Tambaqos kvamlis mutagenuri efeqtic 
iwvevs. filtvis arawvrilujredovani simsivnis gamomwvevi sxvadasxva 
genebia Seswavlili, maT Soris, rogorc onkogenebi, aseve simsivnis 
supresori genebi. germinaciuli ujredebis p53 genis mutaciebi mWidro 
kavSirSia simsivnesTan, gansakuTrebiT _ mwevelTa Soris. arc erTi 
mutacia pirdapir ar iwvevs simsivnur zrdas. rogorc Cans, simsivnis 
formirebisaTvis, garemo faqtorebis zemoqmedebasTan erTad, saWiroa 
mravlobiT genebSi momxdari mutaciebi. 

SemTxveva 9.14

rodis aris simsivnis supresori genebi aqtiuri?

savarjiSo 9.3

gansxvavebebi onkogenebsa da simsivnis supresor genebs Soris

onkogenebsa da simsivnis supresor genebs Soris arsebuli gansxvavebebidan erT-
erTi yvelaze mniSvnelovani is aris, rom onkogenebi funqcionireben mudmivad 
`CarTul~ mdgomareobaSi, xolo simsivnis supresori genebi simsivneebs mudmivad 
`gamorTul~ mdgomareobaSi yofnis xarjze iwveven. onkogenebi, rogorc wesi, 
dominanti genebiviT iqcevian, radgan isini hiperaqtiurebi xdebian, xolo 
simsivnis supresori genebi funqciis dakargvis gamo recesiuli genebiviT 
moqmedeben. kidev erTi umTavresi gansxvaveba is aris, rom onkogenebis 
umetesoba adamianis cxovrebis manZilze normaluri genebis (protoonkogenebis) 
mutaciis Sedegad viTardeba (SeZenili mutacia). simsivnis supresori genebis 
moqmedebiT gamowveuli darRvevebi ki, meore mxriv, SesaZlebelia, iyos rogorc 
Tandayolili, aseve SeZenili.
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simsivnis gamomwvevi garemo faqtorebi 

dRevandel sazogadoebaSi bevri cnobili simsivnis gamomwvevi agentia 
(kancerogeni). es kancerogenuli agentebi SeiZleba sam did jgufad daiyos.

1. qimiuri nivTierebebi

umetesoba Tvlis, rom kancerogenuli qimiuri nivTierebebis didi nawili 
adamianis mier Seqmnili masalebidan da mZime mrewvelobidan warmoiSva, Tumca 
es qimiuri mutagenebis mxolod mcired wils moicavs. bunebrivi nivTierebebic 
SeiZleba mutagenuri iyos simsivnis ganviTarebis potencialiT. garemos 
qimiuri mutagenebis ricxvSi Sedis zogierT sakvebi, wamlebi, kvamli, saRebavebi, 
pesticidebi da navTobqimiuri nivTierebebi. aseT nivTierebebTan kontaqti, 
SesaZlebelia, moxdes maTi CaylapviT, SesunTqviT an kanTan kontaqtiT (ixileT 
SemTxveva 9.15).

zogi qimiuri nivTiereba cvlis dnm-s ujredSi dnm-is fuZeTa wyvilis Canacvlebis, 
deleciis, inserciis an dnm-is jaWvis gawyvetisa da jvaredini gadabmis gziT.

filtvis kibo 

filtvis simsivnis ori ZiriTadi tipia filtvis wvrilujredovani 
simsivne da filtvis arawvrilujredovani simsivne (ixileT zemoT). 
filtvis kibos mravalricxovan SemTxvevebSi aRmoCenilia mutirebuli 
genebis garkveuli raodenoba.

filtvis wvrilujredovani simsivne - Cveulebriv, filtvis wvril-
ujredovani simsivnis diagnostikis momentisaTvis metastazebi ukve 
arsebobs. am tipis simsivne emorCileba rogorc qimioTerapias, aseve 
radioTerapias, magram qirurgiuli Careva xSirad Cveneba ar aris, radgan, 
rogorc wesi, arsebobs metastazebi. 

mesame qromosomis mokle mxris (3p) delecia erT qromosomaSi asocire-
bulia filtvis wvrilujredovan simsivnesTan. kvlevebi uCvenebs, rom 
aRniSnuli qromosomuli darRveva Tambaqos kvamliT aris gamowveuli. 
es garemo faqtoriT ganpirobebuli qromosomuli darRvevis magaliTia.

SemTxveva 9.15

rodis aris simsivnis supresori genebi aqtiuri?

savarjiSo 9.4

2. eleqtromagnituri radiacia

radioaqtiuri speqtri moicavs alfa, beta da gama sxivebs. am sxivebis mutagenuri 
efeqti damokidebulia maT siCqareze, masasa da eleqtrul muxtze. radiacias 
ZiriTadad deleciebis, translokaciebisa da aneuploidiis gamowveva SeuZlia 
(ixileT Tavi 6 mutaciebis Sesaxeb).
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•	 ultraiisferi sinaTle - ultraiisferi sinaTlis gavlena dnm-ze imiT 
gamoixateba, rom mas Timinisa da citozinis fuZeebis SekavSireba SeuZlia 
(T-T, T-c an c-c). es somatur ujredebSi xdeba da germinaciuli ujredebis 
mutaciebs ar warmoSobs. ultraiisferi sinaTle kanis kibos umTavresi 
gamomwvevia (SemTxveva 9.16).

avTvisebiani melanoma

avTvisebiani melanomebi viTardeba epidermisSi arsebuli melanocitebidan, 
romlebic simsivnuri xdeba. ukanasknel wlebSi melanomebis SemTxvevebis 
zrda memkvidreobiTi faqtoris arsebobis eWvs qmnis. me-9 qromosomaze 
lokalizebuli CDKNA 2 genis mutaciebi germinaciul ujredebSi 
melanomis warmoqmnis risks zrdis. ultraiisferi radiaciac risk-
faqtorad aris aRiarebuli. gazrdili mzis zemoqmedeba gansazRvrulia 
risk-faqtorad kanis simsivneebis yvela formisaTvis. melanomebi, 
Cveulebriv, asocirebulia ara jamur ultraiisfer zemoqmedebasTan, 
aramed intensiur wyvetil zemoqmedebasTan. varaudoben, rom intensiuri 
gamosxiveba iwvevs dnm-is dazianebas da ara apoptozs. birTvul dnm-Si 
mutaciebi xdeba da ujredi gadarCeba, raTa kvlav gaiyos. melanomis 
riski dakavSirebulia mzis dasxivebasTan, romelic damwvrobas iwvevs. 

CDKNA 2 geni normalur pirobebSi p16 cilas kodirebs. p16 cila moqmedebs, 
rogorc ujredis gayofis mniSvnelovani regulatori, radgan aCerebs 
dnm-is sinTezs ujredis gayofis win. mutaciebi CDKNA genSi ujredis 
gamudmebiT gayofas iwvevs.

SemTxveva 9.16

•	 atomuri radiacia - arsebobs atomuri radiaciis oTxi gansxvavebuli tipi:

•	 bunebrivi: bunebrivi radiaciis done sxvadasxva adgilebSi gansxvavebulia. 
bunebrivi fonuri radiaciis yvelaze gavrcelebuli wyaroa radoni, 
romelzec bunebrivi fonuri radiaciis naxevarze meti modis.

•	 kosmosuri: kosmosuri sxivebis intensivoba zRvis donidan simaRlis 
matebasTan erTad izrdeba. zogierTi kvleva uCvenebs, rom mfrinavebi, 
kosmosuri sxivebis mutagenuri efeqtis gamo, leikemiis ganviTarebis 
maRali riskis jgufSi Sedian. 

•	 adamianis mier Seqmnili: birTvuli energiis sadgurebSi momuSave pirebi da 
isini, vinc birTvuli energiis gamocdis ubnebSi naleqebis zemoqmedebis 
qveS arian, maRali riskis jgufSi Sedian. `Zvlis zedapiris maZiebeli~ 
izotopebi leikemiis ganviTarebis yvelaze did risks Seicaven. 

•	 rentgenis sxivebi: rentgenis sxivebis radiaciuli talRebi dnm-s ori 
gziT cvlian. maionizebeli gavleniT dnm-ma, SesaZlebelia, pirdapir 
ganicados mutacia an warmoiqmnas Tavisufali radikalebi, romlebic 
zemoqmedebs dnm-ze. Tavisufal radikalebs SeuZliaT sisxlis nakadSi 
imoZraon da gavlena moaxdinon im ujredebze, romlebzec rentgenis 
sxivebma pirdapir ar imoqmeda.
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mediaSi intensiurad ganixileba mzis abazanebis sakiTxi da is, Tu ramdenad 
saSiSia es janmrTelobisaTvis. rogor SeuZlia mzis abazanas simsivnis 
gamowveva?

savarjiSo 9.5

3. virusebi

virusebi mizez-Sedegobrivad ukavSirdeba simsivnes. virusebs SeuZliaT 
TavianTi sakuTari dnm-is maspinZeli ujredis dnm-Si CarTviT normaluri 
ujredi ise Secvalon, rom is simsivnurad iqces. es ori gziT SeiZleba moxdes. 
viruss SeuZlia sakuTari dnm maspinZlis protoonkogenSi Casvas. am inserciis 
Sedegad protoonkogeni gardaiqmneba onkogenad, romelsac ujredebis 
simsivnuri zrdis gamowveva SeuZlia. meore mxriv, viruss SeuZlia gaaaqtiuros 
virusuli genomi, romelic ukve Seicavs onkogens. am onkogenis inserciasac 
SeuZlia simsivnuri zrdis xelSewyoba. 

dnm virusebi, romlebic adamianis simsivneebis warmoqmnaSi monawileoben:

•	 adamianis papiloma virusi (HPV): gadaecema sqesobrivi gziT da dakavSirebulia 
saSvilosnos yelis kibosTan (SemTxveva 9.17);

•	 B da C hepatitis virusebi: dakavSirebulia RviZlis kibosTan;

•	 epStein-baris virusi: herpesis virusi, romelic aRmoCenilia barkitis limfomaSi;

•	 T-ujreduli leikemiis virusi: dakavSirebulia T-ujredul leikemiasTan;

•	 adamianis imunodeficitis virusi (aiv): dakavSirebulia kapoSis sarkomasTan.

saSvilosnos yelis kibo

saSvilosnos yelis kibos ganviTarebaSi sxvadasxva genebia CarTuli. 
Tumca saSvilosnos yelis kibo mWidro kavSirSia adamianis papiloma 
virusTan (HPV). procesi inficirebulTa mxolod mcire nawilSi 
mTavrdeba simsivnis ganviTarebiT.

saSvilosnos yelis kibodan miRebul ujredul xazebSi nanaxia me-16 da me-18 
tipis HPV-is (adamianis papiloma virusis) dnm. HPV-is tipis dnm integrirebuli 
aRmoCnda qromosomebSi 8q da 12q. merve qromosomaze insercirebuli geni 
integrirebulia MYC genTan. es iZleva imis varaudis saSualebas, rom 
onkogenebTan integrirebuli HPV saSvilosnos yelis kibos iwvevs.

SemTxveva 9.17

rogor SeuZliaT adamianebs, daculebi iyvnen zogierTi virus-
inducirebuli simsivnisagan, romelTac adamianis papiloma virusi an B 
hepatitis virusi iwveven?

savarjiSo 9.6
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sxva varaudebi simsivnis Sesaxeb

somaturi Tu germinaciuli ujredebi?

germinaciuli ujredebis mutaciebi, SesaZlebelia, kvercxujredis an 
spermatozoidis gziT Semdeg Taobas gadaeces. am tipis mutacia Semdgomi 
Taobis yovel ujredSi aRmoCndeba. somaturi mutaciebi organizmis ujredebSi 
Casaxvis Semdeg cxovrebis nebismier etapze warmoiqmneba. somaturi mutaciebi 
Semdgom Taobebs ar gadaecema. 

ojaxuri simsivneebi

ojaxuri simsivneebis memkvidreoba germinaciuli ujredebis mutaciebis gziT 
xdeba. maTi umetesoba moicavs simsivnis supresori genis mxolod erTi aslis 
funqciis dakargvis mutacias. simsivnis supresori genis mxolod erTi aslis 
funqciis dakargva ar iwvevs simsivnes, radgan recesiuli gziT memkvidreobs. 
Tumca, Tu adamiani memkvidreobiT erTi mSoblisagan miiRebs simsivnis supresori 
genis funqciadakargul asls, xolo meore mSoblisagan - funqciur asls, mas 
simsivnis ganviTarebis momatebuli riski aqvs imis gamo, rom funqciuri genis 
mxolod erT asls atarebs. 

erTi dazianebuli aslis memkvidreobiT miReba cnobilia, rogorc `erTi 
dartyma~. darCenili normaluri genis funqciis dakargva ki _ rogorc 
`meore dartyma~. meore dartyma adamianis sicocxlis manZilze SeZenili 
somaturi mutaciis Sedegia. adamianebSi simsivnis supresori genis mutaciiT 
ganpirobebuli simsivneebi mxolod “orjer dartymis” Sedegad viTardeba.

ojaxuri simsivnis maxasiaTeblebi

arsebobs garkveuli maxasiaTeblebi, romlebic ojaxur simsivneze miuTiTebs.

•	 ojaxis ramdenime axlo wevrs uviTardeba erTi da igive an genetikurad 
dakavSirebuli simsivne.

•	 or adamians erTsa da imave ojaxSi uviTardeba erTi da igive iSviaTi simsivne.

•	 daavadebis dawyebis adreuli asaki.

•	 bilateraluri simsivneebi wyvil organoebSi.

simsivne, rogorc wesi, memkvidreobiT ar gadaecema, Tumca xdeba simsivnisadmi 
winaswarganwyobis gadacema.

ratom aris ojaxuri simsivneebis umetesoba, Cveulebriv, asocirebuli 
simsivnis supresor genebTan da ara onkogenebTan?

savarjiSo 9.7
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simsivnuri mdgomareobebi

adamianebSi mravali simsivnis genetikuri mizezi ukve identificirebulia. am 
sferoSi aqtiur kvlevas axali aRmoCenebi moaqvs. mimdinare kvlevebis farTo 
speqtri am wignis Tematikas Zalian scdeba, Tumca studentebisa da genetikis 
sferos profesionalebisaTvis kargi resursia Online Mendelian Inheritance in Man 
(OMIM)-is veb-gverdi (www.ncbi.nlm.nih.gov/omim). es veb-gverdi Seicavs genetikis 
kvlevebis relevantur gamocemebs da mas xelmZRvaneloben mak-kusik-naTansis 
genetikuri medicinis instituti, jons hopkinsis universiteti (baltimori, 
merilendi, aSS) da bioteqnologiuri informaciis erovnuli centri, medicinis 
erovnuli biblioTeka (beTesda, merilendi, aSS).

•	 onkogenebi

 protoonkogenebi aregulirebs ujredebis gayofasa da zrdas. 
onkogenebi protoonkogenebis mutirebuli formebia. es genebi 
mudmivad `CarTul~ mdgomareobaSia. onkogenebi, rogorc wesi, 
ujredul doneze dominantur moqmedebas avlenen.

•	 simsivnis supresori genebi

 simsivnis supresori genebi anelebs ujredebis gayofas, asworebs 
dnm-is replikaciis Secdomebs da ujreds miuTiTebs, rodis mokvdes. 
simsivnis ganviTarebisaTvis funqciis dakargvis mutacia am genebis 
orive aslSi unda moxdes. es genebi, rogorc wesi, avlenen recesiul 
moqmedebas.

•	 simsivnis gamomwvevi garemo faqtorebi 

 qimiuri nivTierebebis, radiaciisa da virusebis mravali saxeoba 
aRiarebulia, rogorc dnm-ze mutagenuri efeqtis mqone faqtorebi.

•	 ojaxuri simsivneebi

 ojaxuri simsivneebis umetesoba simsivnis supresori genis defeqturi 
aslis memkvidreobiT miRebis Sedegad viTardeba. simsivnis 
ganviTarebisTvis saWiroa genis orive aslis mutirebuli forma (erTi 
defeqturi aslis memkvidreobiT miReba ar iwvevs simsivnes, Tumca 
risks zrdis).

daskvnebi
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damatebiTi literatura:

Klug, W.S. and Cummings, M.R. (2005) Human Genetics: Concepts and Applications.
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Lewis, R. (2008) Essentials of genetics. Harlow: Pearson Education

es saxelmZRvaneloebi ioli wasakiTxia da onkogenebisa da simsivnis supresori 
genebis Sesaxeb detalur informacias gvawvdis. 

Zalze sasargeblo veb-gverdebis CamonaTvali: 
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es britanuli veb-gverdia, romelic mimoixilavs simsivnis genetikas da 
gansazRvravs dazianebul genebs, romlebic did britaneTSi yvelaze ufro 
gavrcelebul zogierT simsivnes iwveven. 

Cancer Genetics

www.cancer-genetics.org

esec britanuli veb-gverdia, romelic ramdenime Zalze relevanturi genetikuri 
veb-gverdis SesaniSnav bmulebs Seicavs. 

Rediscovering Biology
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kargi saganmanaTleblo veb-gverdia simsivnis biologiis safuZvlebis Sesaxeb, 
romelic onkogenebis/protoonkogenebis da simsivnis supresori genebis 
funqciebis mkafio ganmartebebs gvawvdis. 
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Moody, J. (1996). ‘Cohort study of Air Canada Pilots: cancer incidence, and leukaemia
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Gundestrup, M. and Storm, H.H. (1999) ‘Radiation induced acute myeloid leukaemias and other 
cancers in commercial jet cockpit crew: A population based cohort study’. The Lancet, 354: 2029-
31
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es Tavi moicavs Semdegi sakiTxebs:

•	 didi britaneTis genetikuri samsaxuri;

•	 genetikuri konsultacia;

•	 rogor mivmarToT genetikur konsultacias;

•	 genetikuri testireba;

•	 eTikuri sakiTxebi genetikaSi;

•	 genetikuri monacemebis baza;

•	 internet resursebi.

swavlis mizani

Sesavali

2001 wels didi britaneTis eqTanTa kolegiis (RCN) mier organizebul kongresze 
wevrebis mier miRebuli iqna gadawyvetileba, rom eqTnebi pacientebis sakontaqto 
pirebi unda iyvnen da daexmaron maT, mimarTon specializebul genetikur 
momsaxurebebs. mas Semdeg didi britaneTis mTavrobis TeTri furclis `Cveni 
momavali, Cveni memkvidreoba~ Sedegad (jandacvis departamenti, 2003) Seiqmna 
jandacvis erovnuli momsaxurebis genetikuri ganaTlebis da ganviTarebis 
erovnuli centri. genetikuri ganaTlebis da ganviTarebis erovnulma centrma 
SeimuSava TanamSromelTa kompetenciebi im samedicino personalisTvis, 
romlebic genetikis sferoSi ar muSaoben. 

TanamSromelTa kompetenciebi
•	 gansazRvreT Tqveni praqtikis romel sferos Seesabameba genetika.

•	 gansazRvreT genetikuri daavadebis mqone an riskis qveS myofi pirebi.

•	 moagroveT informacia ojaxis ramdenime Taobis istoriis Sesaxeb.

•	 gamoiyeneT informacia ojaxis ramdenime Taobis istoriis Sesaxeb 
sagvartomo nusxis Sesadgenad. 

•	 gansazRvreT memkvidreobis tipi ojaxSi.

•	 SeafaseT genetikuri riski.
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•	 gauwieT konsultacia adamianebs, mimarTon specializebul genetikur 
momsaxurebebs, raTa maT janmrTelobis mdgomareobis Sesamisad gaewioT 
daxmareba.

•	 SeukveTeT genetikuri laboratoriuli testi;

•	 miawodeT genetikuri informacia adamianebs, ojaxebs da samedicino 
personals.

(genetikuri ganaTlebis da ganviTarebis erovnuli centri, 2007)

es kompetenciebi exeba samedicino sferoSi momuSave yvela profesionals, 
Tumca zogierTi unari SeiZleba ar miesadagos konkretul adamianebs maTi 
samuSao sferodan gamomdinare. Tumca yvela eqTans, bebiaqals da registraciaSi 
momuSave personals unda hqondes Semdegi unarebi:

•	 gansazRvron is individebi, romelTac SeiZleba genetikuri momsaxurebiT 
isargeblon;

•	 Seafason, Tu ramdenad mgrZnobiarea genetikuri informaciis miwodeba;
•	 daicvan yvela pacientis ufleba, informirebuli gadawyvetileba miiRos 

genetikis Sesaxeb.
•	 flobdes genetikis safuZvlebs praqtikaSi gamosayeneblad. 
•	 esmodes genetikuri testirebis da mis Sedegad miRebuli informaciis 

sargebeli da SezRudvebi.
•	 gaacnobieros, rom igi ar aris genetikis sferos eqsperti.
•	 moiZios da miawodos genetikuri informacia saWiro pirs. 

(jandacvis departamenti, 2003)

jandacvis nebismier sferoSi momuSave personals unda SeeZlos mxari dauWiros 
pacientebs da daexmaros maT, mimarTon Sesabamis specializebul dawesebulebas.

a. zemoT naxsenebi unarebidan romels flobT amJamad?

b. rogor fiqrobT, zemoT CamoTvlili unarebidan praqtikaSi romeli 
maTganis gamoyeneba gagiWirdebodaT yvelaze metad da ratom?

savarjiSo 10.1

didi britaneTis gentikuri samsaxurebi

did britaneTSi klinikuri genetikuri momsaxureba gadanawilebulia 27 regionul 
centrSi. es centrebi specialur momsaxurebas sTavazoben im ojaxebs, romlebic 
raime seriozuli genetikuri daavadebis ganviTarebis riskis qveS imyofebian. 
centrebi maT sTavazoben rogorc sxvadasxva sadiagnostiko saSualebebs, ise 
sakonsultacio momsaxurebas. am regionul centrebSi momuSave genetikosi 
konsultantebi gadamwyvet rols asruleben integrirebuli momsaxurebis 
miwodebaSi. yoveli regionuli centri 2-6 milion adamians emsaxureba 
da uzrunvelyofs diagnozis dasmas, riskis Sefasebas, konsultirebas, 
zedamxedvelobas da fsiqologiur mxardaWeras. 2009 wels didi britaneTis 
janmrTelobis departamentma genetikuri momsaxureba gansazRvra rogorc:
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klinikuri da laboratoriuli saqmianoba, romelic miesadageba daavadebis 
genetikur aspeqtebs. klinikuri saqmianoba, romelic moicavs klinikur 
konsultacias (klinikuri gasinjva da diagnozi, sagvartomo nusxis 
interpretacia da ojaxis istoriis gamokvleva), genetikuri laboratoriuli 
testebis interpretacias, riskis Sefasebas da pacientebis genetikur 
konsultacias. ... momsaxureba exeba arsebul ojaxebs, maT Soreul naTesavebs 
da xSirad ramdenime Taobasac ki moicavs; axorcielebs nebismieri asakobrivi 
jgufis daavadebuli an riskis qveS myofi adamianis genetikur eqspertizas. 

yovel regionul centrSi dasaqmebulia klinikuri personali (eqimi-
konsultantebi, registratorebi da klinikuri eqTnebi), samecniero personali 
(citogenetikosebi da dnm-is laboratoriis specialistebi) da agreTve 
administraciuli personali. zogierT regionSi personali zogadi profilis 
saolqo saavadmyofoebSi muSaobs, raTa pacientebs adgilze miawodos momsaxureba. 

regionuli centrebi erTmaneTisgan SeTavazebuli servisiT gansxvavdebian, 
Tumca yvela centrs aqvs qvemoT CamoTvlili momsaxurebis saxeebi:

•	 diagnostikuri momsaxureba;

•	 pacientis informireba;

•	 genetikuri konsultacia;

•	 ganaTleba;

•	 marTva da rCevis micema.

regionul centrebSi momuSave klinikuri genetikosebi eqimebi arian, romelTac 
gavlili aqvT kvalificiuri treiningi genetikaSi. maT kompetenciaSi Sedis 
pacientebis genetikuri risk-faqtorebis gamokvleva, Sesabamisi testirebebis 
SekveTa, diagnozi da konsultireba. isini agreTve aZleven rCevebs da monawileoben 
jandacvis sferos sxva profesionalebis ganaTlebasa da treiningSi; amasTan 
klinikuri genetikosebi axorcieleben kvlevebs klinikur, biosamedicino, 
fsiqologiur da momsaxurebis miRebasTan dakavSirebul sakiTxebSi.

genetikaSi specializebuli meddebis umetesoba regionul centrebSi genetikos 
konsultantebad muSaoben. isini informacias awvdian pacientebs, raTa maT Ria 
da Tavisufali arCevnis saSualeba hqondeT genetikuri testirebis Sesaxeb. isini 
agreTve uzrunvelyofen fsiqologiur mxardaWeras rogorc testirebamde, 
ise misi Catarebis Semdeg. genetikosi meddebis da konsultantebis asociaciis 
(AGNC) saregistracio sabWos mier medda-genetikosebi registrirebulni arian, 
rogorc genetikosi konsultantebi da mis eTikis kodeqss eqvemdebarebian.

pacienti pirvelad kontaqts genetikur momsaxurebasTan genetikosi 
konsultantis an klinikuri genetikosis meSveobiT amyarebs. pirveladi 
kontaqti genetikos konsultantTan SeiZleba genetikur klinikaSi an Tavad 
pacientis saxlSi Sedges.

gaarkvieT, sadaa Tqveni uaxloesi regionuli centri. amisTvis 
moinaxuleT britaneTis adamianis genetikis sazogadoebis veb-gverdi: 
www.bshg.org.uk/genetic_centres/uk_genetic_centres.htm

savarjiSo 10.2
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genetikuri konsultacia

EuroGentest Network of Excellence (2008) gansazRvravs genetikur konsultacias, 
rogorc komunikaciis process, romelic SesaZlo genetikuri daavadebis 
incidents an mis risks exeba. konsultirebis procesis mizania konsultandma:
•	 gaigos daavadebis samedicino aspeqtebi;
•	 Seafasos, memkvidreobis gavlena daavadebaze da ojaxis wevrebSi misi 

ganviTarebis riski;
•	 gaigos riskis marTvis SesaZleblobebis Sesaxeb;
•	 gamoiyenos genetikuri informacia janmrTelobisTvis xelis Sewyobis mizniT, 

minimumamde Seamciros fsiqologiuri stresi da gazardos piradi kontroli.
•	 airCios pacientisTvis Sesabamisi samoqmedo gegma.
•	 Seitanos maqsimalurad SesaZlebeli koreqtivebi.

pacients da mis ojaxs genetikuri rCeva unda miscen aradireqtiuli, miukerZoebeli 
da mxardamWeri formiT. aradireqtiuli konsultacia imas niSnavs, rom individs unda 
miewodos sakmarisi odenobis informacia, raTa man Tavisufali da informirebuli 
arCevani gaakeTos. genetikosi konsultantis erT-erTi mTavari valdebulebaa 
pacientebis mxardaWera sakuTari gadawyvetilebis misaRebad. Tumca arsebobs 
garemoebebi, roca genetikosi konsultanti yovelTvis ver iqneba aradireqtiuli, 
magaliTad, Tu wyvils mounda momavali Svilis sqesis dagegmva, radgan maT ukve hyavT 
sami qaliSvili da Zalian undaT vaJi. aseT SemTxvevebSi konsultanti SeuZlebelia 
neitraluri iyos.

pirveladi Sexvedra genetikos konsultantTan moicavs piradi da ojaxis samedicino 
istoriis gamokiTxvas. vizitis bolos SeiZleba daigegmos damatebiTi informaciis 
moZiebis saSualebebi, variantebis Seswavla an testireba. pacientTa umetesobas 
minimum orjer mainc uwevs vizitze misvla, erTxel pre-testisTvis da meored _ 
post-testisTvis. Tumca xSirad isec xdeba, rom adamians mravaljeradad uwevs 
sakonsultacio vizitebze misvla.

xSirad, sanam pacienti genetikur konsultacias mimarTavs, mas ukve dasmuli 
aqvs winaswari diagnozi, Tumca aris SemTxvevebi, rodesac saboloo diagnozis 
dasasmelad saWiroa damatebiTi konsultaciebis Catareba. rogorc wesi, genetikuri 
konsultaciis umetesi dro eTmoba ojaxis samedicino istoriis Segrovebas, sadac 
kultura da eTnikuri warmomavlobac aucileblad unda iyos gaTvaliswinebuli. es 
saWiroa riskis Sesafaseblad, radgan zogierTi daavadeba mosaxleobis garkveul 
jgufebSi ufro xSirad gvxvdeba (ix. cxrili 10.1).

mniSvnelovania isic, rom konsultantma Seafasos, Tu risi gageba unda konsultands. 
zogierT pirs, romelsac daavadebis presimptomuri forma aqvs, genetikuri testis 
gakeTebas regularuli samedicino Semowmebis Catareba urCevnia. ojaxis istoriis 
da empiriuli riskis gamoTvla daxmarebas gauwevs adamians, miiRos gadawyvetileba 
genetikuri testirebis Catarebis Taobaze. regionul centrebSi gaidlainebsac 
warmatebiT iyeneben, sadac mocemulia, ra SemTxvevaSi unda Catardes genetikuri 
winaswarganwyobis testebi bavSvebSi gviani asakis daavadebebze da simsivnis ojaxuri 
SemTxvevebis dros, aseve am testebis interpretaciisa da da angariSis wardgenisaTvis.

adamianebi genetikur konsultacias ori ZiriTadi mizeziT mimarTaven: pre nataluri 
diagnozisTvis da genetikuri daavadebis ojaxuri SemTxvevebis dros.
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prenataluri diagnozi
rogorc wesi, prenataluri genetikuri konsultacia moicavs momavali 
mSoblebis informirebas ojaxuri da empiriuli riskebis Sesaxeb; am dros maT 
ganumartaven xelmisawvdomi testebis Sesaxeb da afaseben, gadawonis Tu ara 
testis sargeblianoba daavadebis riskebs. 

cxrili 10.1. maRali sixSiris mqone alelebis arseboba mosaxleobis sxvadasxva jgufebSi.

mosaxleobis jgufi daavadeba

afrikanerebi (samxreT afrikis TeTrkaniani mosaxleoba) Sereuli porfiria  
ojaxuri hiperqolesterolemia

hantingtonis daavadeba

amiSebi qondroeqtodermuli displazia

elis-van-kleverdis sindromi

aSkenazis ebraelebi Tei-saqsis daavadeba

goSes daavadeba

kanavanis daavadeba

mkerdis kibo (BRCA1 mutaciebi)

centraluri da samxreT-aRmosavleT azielebi, samxreT 
evropelebi, Sua azielebi da CrdiloeT afrikelebi

beta-Talasemia

Cinelebi, samxreT-aRmosavleT azielebi, samxreT 
evropelebi, Sua azielebi, indoelebi, afrikelebi, wynari 
okeanis kunZulebis mosaxleoba

alfa-Talasemia

finelebi Tandayolili nefrozuli sindromi 

irlandielebi fenilketonuria

libanelebi, franguli warmoSobis kanadelebi ojaxuri hiperqolesterolemia

Crdilo evropelebi kisturi fibrozi

memkvidruli hemoqromatozi

riukianis kunZulebis mosaxleoba (iaponia) spinaluri kunTovani atrofia

dasavleT afrikelebi namglisebrujredovani anemia

ojaxuri daavadebebi
recesiuli daavadebis dros, rogorc wesi, daavadebuli individi aris bavSvi. 
bunebrivia, mSoblebs endomebaT icodnen, arsebobs Tu ara riski, meore Svilic igive 
daavadebiT daibadeba Tu ara, anda ubralod undaT darwmundnen daavadebuli Svilis 
diagnozSi. gvian ganviTarebadi daavadebis riskis mqone individebis konsultireba 
SeiZleba rTuli aRmoCndes Tavad individisTvis, radgan mas SesaZloa ar undodes 
testis pasuxis gageba. am dros konsultantma unda ganumartos pacients, rom 
testis dadebiTi pasuxi ar niSnavs imas, rom mas aucileblad ganuviTardeba 
daavadeba. mniSvnelovania pacientma gaacnobieros, rom daavadebis `diagnozi~ 
eyrdnoba simptomebis arsebobas da ara daavadebuli genis arsebobas.

Tqveni sityvebiT aRwereT, ras akeTebs genetikosi konsultanti.

savarjiSo 10.3
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genetikos konsultantad Camoyalibeba

jer kidev 2001 wels, genetikosi meddebis da konsultantebis asociaciam 
(AGNC) Camoayaliba saregistracio sabWo did britaneTsa da irlandiaSi 
momuSave genetikosi konsultantebisTvis. es sabWo praqtikosi konsultantebis 
profesiul reestrs ganagebs; adgens profesiul standartebs, aseve aqveynebs 
praqtikaSi gamosadeg konsultaciebs da kvlevebs. yvela daregistrirebuli 
piri eqvemdebareba AGNC-is eTikis kodeqss.

CarCo 10.1. (AGNS-is eTikis kodeqsi)

a. TviTSegneba da ganviTareba

genetikosi konsultantebi unda:

•	 darwmunebuli	iyvnen	sakuTari	fizikuri	da	emociuri	janmrTelobis	Sesaxeb	da	
miiRon Sesabamisi zomebi, raTa Tavidan aicilon uaryofiTi zegavlena TavianT 
profesiul saqmianobaze;

•	 amcnon	Sesabamis	pirs	an	uflebamosil	organos	nebismieri	moraluri	winaaRmdegobis	
Sesaxeb, ramac SesaZloa gavlena iqonios maT profesiul saqmianobaze;

•	 SeinarCunon	da	daxvewon	sakuTari	profesiuli	ganaTleba	da	kompetencia.

b. pacientebTan urTierToba  

genetikosma konsultantebma unda:

•	 miscen	 saSualeba	 pacientebs	 miiRon	 informirebuli	 damoukidebeli	
gadawyvetilebebi, zewolis gareSe;

•	 pativi	 scen	 pacientis	 pirad	 Sexedulebebs	 da	 maT	 uflebebs,	 miiRon	 sakuTari	
gadawyvetileba;

•	 pativi	 scen	 pacientebs,	 miuxedavad	 maTi	 eTnikuri	 warmomavlobis,	 seqsualuri	
orientaciis, religiuri Sexedulebebis da sqesisa;

•	 borotad	ar	gamoiyenon	maTi	da	pacientebis	profesiuli	urTierToba;

•	 daicvan	 nebismieri	 konfidencialuri	 informacia	 pacientis	 Sesaxeb,	 romelic	
pacientTan profesiuli urTierTobis dros Seityves: msgavsi informaciis 
gasajaroeba unda moxdes mxolod pacientis TanxmobiT, garda im SemTxvevebisa, 
rodesac aseTi informaciis damalva sxvebisTvis mniSvnelovani riskis Semcvelia;

•	 amcnon	Sesabamis	pirs	an	uflebamosil	organos	nebismieri	garemoebis,	qmedebis	an	
pirovnebis Sesaxeb, ramac SeiZleba saSiSroebis winaSe daayenos pacientze zrunva, 
misi janmrTeloba da usafrTxoeba;

•	 moiZios	 yvela	 SesaZlo	 informacia,	 romelic	 konkretul	 situaciaSi	 saWiroa	
pacientisTvis;

•	 gaagzavnon	 pacientebi	 sxva	 kompetentur	 specialistebTan,	Tu	 maT	 esaWiroebaT	
iseTi momsaxureba, romelic scdeba genetikosi konsultantis profesiul 
SesaZleblobebs.
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g. kolegebTan urTierToba

genetikosma konsultantebma unda:

•	 iTanamSromlon	 kolegebTan	 pacientebisTvis	 umaRlesi	 xarisxis	 momsaxurebis	
gawevis uzrunvelyofis mizniT;

•	 xeli	 Seuwyon	 urTierTobas	 klinikuri	 genetikis	 gundis	 sxva	 wevrebTan,	 raTa	
acientebma sruli multidisciplinaruli momsaxurebiT isargeblon;

•	 daexmaron	kolegebs	klinikur	genetikasa	da	genetikur	konsultirebaSi	codnis	
gasaRrmaveblad;

•	 amcnon	Sesabamis	pirs	an	uflebamosil	organos	nebismieri	garemoebis	an	qmedebis	
Sesaxeb, ramac SeiZleba saSiSroebis winaSe daayenos kolegis janmrTeloba da 
usafrTxoeba.

d. pasuxismgebloba farTo sazogadoebis winaSe

genetikosma konsultantebma unda:

•	 miawodon	sarwmuno	da	dasabuTebuli	informacia	farTo	sazogadoebas;

•	 daicvan	 kanonebi	 da	 sazogadoebrivi	 wesebi.	 Tumca,	 rodesac	 aseTi	 kanonebi	
ewinaaRmdegeba maTi moRvaweobis principebs, maT unda imuSaon cvlilebebze 
sazogadoebis interesebis sasargeblod;

•	 Seecadon,	gavlena	moaxdinon	adamianis	genetikis	sakiTxebze	momuSave	
kanonmdeblebTan, rogorc damoukideblad, ise profesiul organizaciebTan 
TanamSromlobiT.

genetikosi meddebis da konsultantebis asociaciis (AGNC) saregistracio 
sistemis Tanaxmad, genetikosi konsultantis kvalifikaciis msurveli pirebi 
am moTxovnebidan erT-erTs mainc unda akmayofilebdnen:

a. magistri profesiuli kvalifikaciiT an gamocdilebiT: 

•	 Sesabamisi pirveli an magistris xarisxi (saeqTano saqme, biologiuri an 
socialuri mecnierebebi);

•	 saTanado profsiuli kvalifikacia (eqTnis, bebiaqalis an socialuri muSakis) 
da arsebuli registraciis SenarCuneba;

•	 profesiuli klinikuri gamocdilebis minimum orwliani gamocdileba 
samedicino da socialuri momsaxurebis dawesebulebaSi;

•	 konsultirebis ZiriTadi treiningis minimum 120 Catarebuli saaTi.

b. mecnierebaTa doqtoris xarisxi genetikuri konsultirebis sferoSi: 

•	 saTanado klinikuri da eqsperimentuli komponenti;

•	 konsultirebis ZiriTadi treiningis minimum 120 Catarebuli saaTi (AGNC, 
2006).

genetikuri konsultirebis saregistracio sabWom genetikuri konsultirebis 
ori samagistro kursi daamtkica did britaneTSi _ erTi manCesteris 
universitetSi da meore kardifis universitetSi.
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profesiis dauflebamde aucilebeli kvalifikacia da samuSao gamocdileba 
moicavs minimum xuT wels rogorc damwyebi specialistebisTvis, aseve samagistro 
xarisxis miRebis msurvelTaTvis. genetikos konsultantad daregistrireba 
SesaZlebelia profesiis dauflebidan mxolod orwliani treiningis gavlis 
Semdeg. am ori wlis ganmavlobaSi praqtikantma Tavisi unarebi unda gamoavlinos 
da Semdeg Sesabamis genetikur dawesebulebaSi muSaobis damadasturebeli 
sabuTi warmoadginos. registraciis gavlis droisTvis genetikos konsultants 
sul mcire Svidi wlis praqtika unda hqondes. 

rogor mivmarToT genetikur konsultacias

meddebs, bebiaqalebs da momvlelebs ar moeTxovebaT genetikuri daavadebis 
diagnozis dasma, Tumca maT unda SeZlon im pirebis gansazRvra, romelTac 
esaWiroebaT specializebuli genetikuri momsaxureba da riskis jgufebis 
gamovlena. specializebuli genetikuri centrebis Sesabamisi mimarTvebia:

1. prenataluri mimarTvebi
•	 orsulobamdeli konsultacia, rodesac cnobilia daavadebis ojaxuri 

istoria.
•	 qalebi, romelTac hqondaT orsulobis mravaljeradi Sewyveta da/an 

neonataluri sikvdilianoba.
•	 mSoblebi, romelTa Svilsac genetikuri daavadeba aqvs da prenatalur 

diagnozs saWiroeben.
•	 orsuli qalebi, romelTac anomaluri prenataluri maCveneblebi aqvT.
•	 naTesaur kavSirSi myofi wyvilebi, romlebic daojaxebas gegmaven 

(axlonaTeasuri Sejvareba).

2. ganviTarebasTan dakavSirebuli mimarTvebi
•	 genetikuri daavadebis mqone bavSvis mSoblebi, romelsac daavadeba 

axalSobilTa standartuli gamokvlevisas daudginda.
•	 swavlis daqveiTebuli unaris an ganviTarebis Seferxebis mqone bavSvis 

mSoblebi, romelTac diagnozi ainteresebT. 
•	 garkveuli genetikuri daavadebis mqone bavSvis mSoblebi, romelsac 

genetikuri konsultacia esaWiroeba.
•	 dismorfuli nakvTebis mqone bavSvis mSoblebi.

3. ojaxur istoriasTan dakavSirebuli mimarTvebi
•	 garkveuli genetikuri daavadebis mqone zrdasrulebi an bavSvebi, romelTac 

genetikuri konsultaciebi esaWiroebaT.
•	 adamiani SesaZlo genetikuri mdgomareobiT, romelsac surs profesiuli 

rCeva miiRos daavadebis Sesaxeb.
•	 adamiani SesaZlo genetikuri daavadebis ojaxuri istoriiT, romelsac 

riskebis da misi variantebis dadgenis survili aqvs;
•	 adamiani, romelsac aqvs mkerdis/sakvercxeebis kibos an nawlavis kibos 

sakuTari da ojaxuri istoria.
•	 adamiani, romelsac erTi an meti ojaxis wevri hyavs Tandayolili defeqtiT.
•	 adamiani, romelsac erTi an meti ojaxis wevri hyavs iseTi daavadebiT, 

romelic zrdasrul asakSi iwyeba, rogoricaa, magaliTad, gul-sisxlZarRvTa 
daavadebebi, diabeti an adreuli (Cveulebriv, 60 wlamde) asakis demencia.
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erovnuli momsaxurebis sferoebi

genetikuri daavadebebis marTva da Cvenebebi, ris gamoc genetikur momsaxurebas 
mimarTaven, ganxilulia erovnuli momsaxurebis ramdenime sferoSi. es 
organizaciebi xazs usvamen iseTi adamianebis aRmoCenis mniSvnelobas, 
romelTac ukve aqvT an arian raime genetikuri daavadebis ganviTarebis riskis 
qveS, Sesabamis specializebul genetikur centrebSi maTi mimarTvis, aseve 
samedicino ganaTlebis da cxovrebis jansaRi wesis mniSvnelobas. 

•	 gulis iSemiuri daavadebis erovnuli samsaxuri (2000): me-3 da me-4 standartebi 
xazs usvams gulis iSemiuri daavadebebis prevencias maRali riskis jgufis 
pirebSi da SeZenili daavadebebis Sesaxeb informaciis gacnobierebis 
mniSvnelobas.

•	 grZelvadiani daavadebebis erovnuli samsaxuri (2005): aRiarebs genetikuri 
warmoSobis daavadebis mqone adamianebis genetikur centrebSi mimarTvis 
mniSvnelobas. 

•	 diabetis erovnuli samsaxuri (2001): aRiarebs, rom zrdasrulobis asakis 
(iuvenilurma) diabetma insulinis metabolizmis genetikuri darRvevebis 
gamo SesaZloa axalgazrdebzec iqonios gavlena. 

•	 Tirkmlis paTologiebis erovnuli samsaxuri (2004): im pirebis monitoringis 
rekomendacias iZleva, romelTac Tirkmlis daavadebebis genetikuri riski 
an ojaxuri istoria aqvT. 

•	 bavSvTa, mozardTa da dedaTa erovnuli samsaxuri (2004): axdens genetikuri 
daavadebis ojaxuri istoriis mqone individebis identifikacias da aseve 
gansazRvravs im pirebs, romlebic Relaven arsebuli ojaxuri daavadebis 
gamo da saWiroeben specializebul rCevas da mxardaWeras Casaxvis riskTan 
dakavSirebiT. 

simsivniT daavadebuli pacientebis marTva

farTod gavrcelebuli simsivneebis 25-35%-s, maT Soris sarZeve jirkvlis, 
sakvercxeebis, koloreqtalur da prostatis kibos, memkvidruli xasiaTi aqvs. 
mas Semdeg, rac gamoica TeTri furceli `Cveni momavali, Cveni memkvidreoba~ 
(janmrTelobis departamenti, 2003), didi britaneTis mTavrobam simsivnis 
genetikis momsaxurebebi daafinansa. dResdReobiT onkologiuri centrebis 
umetesobas ukve aqvs klinikuri genetikis specialistis momsaxurebis 
SesaZlebloba, rac regionalur centrebTan TanamSromlobis gziT xorcieldeba. 
onkologiur pacientebs da kibos riskis qveS myof pirebs xeli miuwvdebaT 
onkolog genetikur konsultantebTan, romlebic onkologiur centrebSi 
muSaoben. 

kibos SemTxvevebis mcire nawili xasiaTdeba mendeliseuli memkvidreobiT da 
simsivnis zogierTi SemTxvevisas aRmoCenilia maTi gamomwvevi genebi. aseTi 
simsivneebis marTva aRiarebulia gaidlainebSi, romlebic momzadebulia 
janmrTelobis dacvis da klinikuri daxelovnebis erovnuli institutis 
(NICE) da Sotlandiis sauniversiteto gaidlainebis qselis (SIGN) mier. didi 
britaneTis genetikis regionuli centrebis da onkologiuri genetikuri 
centrebis umetesobas SemuSavebuli aqvT sakuTari referaluri kriteriumebi 
NICE da SIGN gaidlainebze dayrdnobiT. 
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ojaxuri simsivneebis referaluri kriteriumebi samnawilian sistemazea 
dafuZnebuli.

•	 `dabali riski~ - pacients urCeven Caitaros normaluri skriningi (iseTive, 
rogoric mTel mosaxleobas utardeba).

•	 `saSualo riski~ - pacients urCeven Caitaros regularuli skriningi. 

•	 `maRali riski~ - pacienti unda gaigzavnos genetikur konsultaciaze da 
Cautardes Sesabamisi presimptomuri testireba.

maRali riskis pirebSi, romlebic SeiZleba specializebul onkologiur 
genetikur centrebSi gaigzavnos, qvemoT CamoTvlilTagan nebismieri Sedis 
(ixileT sur. 10.1-10.4). 

sarZeve jirkvlis kibo

nebismieri qvemoT CamoTvlili mdgomareoba saWiroebs Sesabamis mimarTvas

 + 

sarZeve jirkvlis kibo qalebSi 

erTi pirveli rigis naTesavi diagnoziT 40 wlis asakamde.

erTi pirveli rigis naTesavi da erTi meore rigis naTesavi diagnoziT 
50 wlis asakamde.

ori pirveli rigis naTesavi diagnoziT 50 wlis asakamde.

sami an meti pirveli an meore rigis naTesavi diagnoziT nebismier 
asakSi.

sarZeve jirkvlis kibo mamakacebSi 

erTi pirveli rigis naTesavi diagnoziT nebismier asakSi.

sarZeve jirkvlis ormxrivi kibo 

erTi pirveli rigis naTesavi diagnoziT 50 wlis asakamde.

ormxrivi kibos dros sarZeve jirkvlis TiTo mxare erTi daavadebuli 
naTesavis tolfasia.

suraTi 10.1. sarZeve jirkvlis kibo. wyaro: NICE (2006).

sarZeve jirkvlis da sakvercxis kibo

nebismieri qvemoT CamoTvlili mdgomareoba saWiroebs Sesabamis mimarTvas

 + 

erTi pirveli an meore rigis naTesavi sakvercxis kiboTi diagnoziT 
nebismier asakSi da 

erTi pirveli an meore rigis naTesavi mkerdis kiboTi diagnoziT 
nebismier asakSi (erTi unda iyos pirveli rigis naTesavi).

suraTi 10.2. sarZeve jirkvlis da sakvercxis kibo.  wyaro: NICE (2006).
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koloreqtaluri kibo

nebismieri qvemoT CamoTvlili mdgomareoba saWiroebs Sesabamis mimarTvas

 

 + 

 +  

erTi pirveli rigis naTesavi diagnoziT 45 wlis asakamde.

ori pirveli rigis naTesavi diagnoziT nebismier asakSi.

erTi pirveli rigis naTesavi da erTi meore rigis naTesavi ojaxis 
igive mxridan diagnoziT nebismier asakSi.

erTi pirveli rigis naTesavi da ori sxva naTesavi ojaxis imave 
mxridan diagnoziT nebismier asakSi.

suraTi 10.3. koloreqtaluri kibo. wyaro: NICE (2004).

sxva simsivneebi

nebismieri qvemoT CamoTvlili mdgomareoba saWiroebs Sesabamis mimarTvas

•	 erTeuli genis memkvidreobis mqone simsivnis ojaxuri istoria (mag., mravlobiTi 
endokrinuli neoplazia, retinoblastoma).

•	 mravlobiTi simsivneebi erT individSi.

•	 sami an meti naTesavi nebismieri simsivniT, romelTac daavadeba ufro adreul 
asakSi ganuviTardaT, vidre es mosalodnelia mTel mosaxleobaSi. 

•	 ori an meti erTi da igive simsivnis SemTxvevis ojaxuri istoria pirveli an meore 
rigis naTesavebSi.

•	 sami an meti naTesavi, romelTac aqvT sarZeve jirkvlis, koloreqtaluri, sakver-
cxis, prostatis, pankreasis, farisebri jirkvlis kibo, melanoma, an sxva aramela-
nomuri kanis simsivneebi an sarkoma.

suraTi 10.4. sxva simsivneebi. wyaro: NICE

 

CarCo 10.2. ra unda gvaxsovdes ojaxuri istoriis Sedgenis dros 
yvela naTesavi unda iyos ojaxis erTi da igive mxridan da isini agreTve unda 
iyvnen erTmaneTis da konsultandis/daavadebuli piris sisxliT naTesavebi.

pirveli rigis naTesavebi: deda, mama, Svili, da da Zma.

meore rigis naTesavebi: bebia-babua, SviliSvili, biZa, mamida, deida, disSvili, 
ZmisSvili; naxevarda da naxevarZma.

mesame rigis naTesavebi: didi bebia-babua, SvilTaSvili, bebia-babuebis da-Zma, 
biZaSvilebi, deidaSvili, mamidaSvili, da-Zmis SviliSvilebi.

NICE (2006)

nebismieri daavadeba, romelic emarTeba ojaxis ramdenime wevrs, maT Soris, 
axalgazrda asakSi (magaliTad, hiperqolesterolemia, gul-sisxlZarRvTa 
daavadebebi, diabeti) zrdis imis risks, rom SeiZleba daavadeba memkvidreobiT 
gadaecemodes. imisaTvis, rom ganisazRvros, aris Tu ara daavadeba ojaxuri xasiaTis, 
eqimma ojaxis istoriis sagvartomo nusxis Sedgena unda SeZlos (CarCo 10.2). es Zalze 
taqtianad unda moxdes, gansakuTrebiT maSin, rodesac ojaxis wevris gardacvalebis, 
muclis moSlis, unayofobis da naSvilebi bavSvebis Sesaxeb vekiTxebiT.
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rogor unda gaigzavnos pacienti genetikur konsultaciaze

genetikuri konsultaciisTvis mimarTvebis 50% modis pirvelad konsultaciebze, 
xolo 50% _ meorad konsultaciebze. miuxedavad imisa, rom adgilobrivi 
pirobebi gansxvavebulia, regionuli centrebis umetesobas mWidro kavSiri aqvs 
sameano, pediatriul, onkologiur ganyofilebebTan da mozrdilTa sxvadasxva 
dargis specialistTan.

mimarTvis forma sxvadasxva regionuli centrebisTvis gansxvavebulia. 
mimarTvis werili SeiZleba daiweros konkretuli adamianis an genetikosTa 
gundis saxelze. zogierTi centri mimarTvas pacientisganac Rebulobs, Tumca 
mimarTvaTa umetesoba igzavneba eqimis, eqTnis, bebiaqalis an momvlelis mier. 
mimarTvis moTxovnaSi yvela centrisTvis unda Sediodes:

•	 informacia pacientis Sesaxeb - saxeli, gvari, misamarTi, safosto kodi, 
telefonis nomeri, dabadebis TariRi da jandacvis erovnuli samsaxuris 
nomeri;

•	 detaluri informacia mommarTvelis Sesaxeb;

•	 detaluri informacia zogadi profilis eqimis Sesaxeb (Tu ar aris mommarTveli);

•	 informacia diagnozis Sesaxeb, Tuki aseTi cnobilia;

•	 ojaxis istoria;

•	 simsivniT daavadebuli pacientebis mimarTva - asaki diagnozis dasmisas da 
simsivnis pirveladi keris mdebareoba ojaxis yvela wevrSi.

sxva dokumentebis msgavsad, es informaciac unda iyos Tanadrouli, 
daTariRebuli, namdvili da miukerZoebeli (MNC, 2009). 

genetikuri konsultireba testebis gakeTebis 
mizniT

winaswari (pre-test) konsultacia

Tu genetikuri kunsultirebis dros ganxilvis erT-erT sakiTxs genetikuri 
testis saWiroeba warmoadgens, maSin konsultantis valdebulebaa gaacnos 
pacients am testis mizani. aseve ganixileba iseTi sakiTxebi, rogoricaa 
testis Sedegebis fsiqologiuri zegavlena da maTi mniSvneloba pacientisa 
da ojaxis sxva wevrebisaTvis. winaswari (pre-test) konsultacia moicavs iseT 
sakiTxebs, rogoricaa miRebuli Sedegebis Sesaxeb naTesavebisTvis informaciis 
miwodebis aucilebloba, gansakuTrebiT ki im SemTxvevebSi, rodesac adreuli 
diagnostikis saSualebiT SesaZloa janmrTelobis mdgomareobis gaumjobeseba. 

testis Semdgomi konsultacia

mas Semdeg, rac cnobili gaxdeba genetikuri testis pasuxi, Semdgomi konsultaciis 
erT-erTi mTavari mizania yuradRebis gamaxvileba pacientis emociur sferoze. 
saWiroa pacients ganemartos, Tu ra gavlena SeiZleba hqondes testis Sedegebs 
masze da mis ojaxze da Semdegi Sexvedrac daigegmos. konsultaciis dros 
agreTve SeiZleba ganxiluli iqnas naTesavebis informirebis strategia, Tumca 
xSirad am sakiTxis ganxilva SeiZleba moxdes Semdgomi konsultaciebis dros, 
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gamomdinare konkretuli SemTxvevidan. SeiZleba SevTavazoT informaciis 
werilobiT formaSi gadatana da misi amgvarad miwodeba naTesavebisTvis.

arsebuli genetikuri testebi

genuri mutaciis, SeWiduli haplotipis an qromosomuli cvlilebis dasadgenad 
SesaZloa sxvadasxvanairi testebi gakeTdes. genetikuri testis Sedegad ver 
gamovlindeba yvela mutaciis arseboba, radgan am dros ar xdeba mTliani genomis 
naxva. rodesac keTdeba genetikuri testi erT romelime daavadebaze, am dros 
sxva arsebuli daavadebebis mimarT ar tardeba analizi da, Sesabamisad, adamians 
ar miewodeba informacia sxva (sakvlev genTan kavSirSi armyofi) mutirebuli 
genebis Sesaxeb maTi mutaciis arsebobis SemTxvevaSic ki. genetikuri testebi 
unda Catardes mxolod samedicino Cvenebis mixedviT, radgan evropis sabWos 
konvencia biosamedicino sakiTxebze krZalavs genetikuri testis Catarebas 
sxva mizezis gamo.

diagnostikuri testebi 

diagnostikuri testi simptomebis mqone adamianebSi genetikuri daavadebis 
arsebobis dasadastureblad tardeba. es testi didad ar gansxvavdeba daavadebis 
diagnozis dasadgenad Catarebuli sxva testebisagan. Tumca diagnostikuri 
testis dadebiTi pasuxi gavlenas axdens ojaxis sxva wevrebze.

prediqtiuli testebi 

prediqtiuli testebi utardebaT garkveuli genetikuri daavadebis 
ganviTarebis maRali riskis qveS myof pirebs. aseTi testi ar adasturebs, rom 
adamians aucileblad ganuviTardeba daavadeba, is mxolod riskis arsebobas 
adasturebs.

presimptomuri testebi

presimptomuri molekuluri testi msgavsia prediqtiuli testisa. erTaderTi 
gansxvaveba isaa, rom presimptomuri testebi gamoiyeneba zrdasrul asakSi 
gamovlenili daavadebebis mimarT, romlebic 100% penetrantobiT xasiaTdebian. 
dadebiTi pasuxi miuTiTebs, rom adamians daavadeba ganuviTardeba. 

winaswarganwyobis testebi

winaswarganwyobis tests aseve riskis profilirebas eZaxian. es testi 
gamoiyeneba genetikuri markerebis arsebobis dasadastureblad, romelTa 
arseboba asocirebulia genetikuri multifaqtoruli daavadebis ganviTarebis 
maRal riskTan. aseTi testebis klinikuri Rirebuleba da sandooba kiTxvis 
qveSaa.

farmakogenetikuri testebi

msgavsi testebi zogierTi wamlis gverdiTi efeqtebis an maTi daqveiTebuli 
moqmedebis mimarT genetikuri winaswarganwyobis aRmosaCenad gamoiyeneba. 

matareblebis testireba

aseTi testi tardeba daavadebis gamomwvevi recesiuli alelis aRmoCenis 
mizniT. am dros adamiani Tavad ar aris daavadebuli, magram igi 50%-iani 
albaTobiT gadascems dazianebul alels Tavis STamomavlebs.
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prenataluri testireba

prenataluri testireba tardeba orsulobis dros im qalebSi, romlebic mZime 
genetikuri daavadebis mqone Svilis yolis riskis qveS myofebad iTvlebian. 

preimplantaciuri testebi

es testi aRmoaCens mutaciebs an qromosomul anomaliebs erT- an orujredian 
embrionSi in vitro ganayofierebamde. igi tardeba mxolod im embrionebze, sadac 
genetikuri daavadebis arseboba dadgenilia (an sadac genetikuri daavadebis 
ganviTarebis maRali riskia).

genetikuri skriningi

genetikuri skriningis tests Catarebas sistematurad sTavazoben mosaxleobis 
im nawils, romelic garkveuli genetikuri daavadebis ganviTarebis maRali 
riskis jgufSi ganixileba. Tu mutaciis arseboba ar dadginda, genetikuri 
skriningi yovelTvis ar saWiroebs genetikur konsultacias. samedicino 
dargSi momuSave personalma, romelic mosaxleobas genetikur skrinings 
sTavazobs, pacients informacia unda miawodos am daavadebis Sesaxeb, auxsnas 
mas testirebis meTodebi, uTxras, Tu ra Sedegi SeiZleba mohyves testirebis 
pasuxs da uzrunvelyos pacientis Tavisufali arCevanis ufleba skriningSi 
monawileobis miRebasTan dakavSirebiT. 

TvliT Tu ara, rom genetikuri testis Catareba im SemTxvevaSic saWiroa, 
rodesac pacients mkurnaloba ar utardeba?

savarjiSo 10.4

eTikuri sakiTxebi

medicinaSi eTikuri sakiTxebis marTvisaTvis oTxi ZiriTadi principi arsebobs: 
avtonomiuroba, sargeblianoba, `ar avno~ da samarTlianoba (Beauchamp and 
Childress, 2001).

avtonomiuroba

avtonomiuroba aris principi, rom adamians aqvs sakuTari gadawyvetilebebis 
miRebis ufleba im pirobiT, rom Sedegi ar avnebs an azaralebs sxva pirovnebas 
(Hawley, 2007). adamians aqvs Tavisufali neba, uari Tqvas nebismier genetikur 
testze. yvelas aqvs ufleba icodes, iseve, rogorc ufleba aqvs, ar icodes. 
imisaTvis, rom adamianma Tavis janmrTelobasTan dakavSirebiT avtonomiuri 
gadawyvetileba miiRos, is srulad informirebuli da gare kontrolisagan 
Tavisufali unda iyos. genetikuri konsultacia aradireqtiuli saxis unda iyos 
da uzrunvelyofdes pacientebis ganaTlebas da maTTvis parametrebis gacnobas, 
raTa maT mosalodneli testirebis Sesaxeb sakuTari gadawyvetilebebi miiRon.

sargeblianoba

sargeblianoba aris kargis keTebis valdebuleba. momsaxureba pacientis 
kargad yofnisaken unda iyos mimarTuli (Hawley, 2007). genetikuri riskebis, 
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xelmisawvdomi testebisa da parametrebis Sesaxeb informaciis miwodebis 
Semdeg pacientis arCevans eqimma mxari unda dauWiros da mis saWiroebebsa da 
prioritetebs pativi sces.

`ar avno~ 

es principi imas niSnavs, rom dauSvebelia zianis miyeneba. jandacvis genetikis 
sferoSi mravali situacia arsebobs, sadac SesaZloa pacienti dazaraldes, 
aseTebia, magaliTad, genetikuri informaciis mesame pirisaTvis pacientis 
Tanxmobis gareSe gandoba an pacientisaTvis araswori genetikuri informaciis 
miwodeba. profesionalebma yovelTvis unda Seafason TavianTi SezRuduli 
SesaZleblobebi da gauziaron sxva profesionalebs an rCeva sTxovon maT.

samarTlianoba

samarTlianoba zrunvis Tanasworobas uzrunvelyofs. es imas gulisxmobs, 
rom momsaxurebis arsebul saxeebze yvela adamians Tanabrad miuwvdebodes 
xeli. erovnuli jandacvis sistemaSi finansuri winaRobebis gamo samedicino 
momsaxurebaTa sferoSi es yovelTvis SesaZlebeli ar aris. did britaneTSi bevr 
regionul centrSi zogierTi genetikuri testis xelmisawvdomoba SezRudulia. 
ZiriTadad, es iseTi testebia, romlebic janmrTelobis mdgomareobaze gavlenas 
ar axdens (pacients SesaZloa sxva samedicino testebiT ukve dausves diagnozi). 
resursebis ganawilebas jandacvis erovnuli sistema Zalian frTxilad marTavs 
da gamonaklisi arc genetikuri momsaxurebaa. 

konfidencialuroba da Tanxmoba

eTikuri zrunvis praqtikaSi wamyvani principebia konfidencialuroba da 
Tanxmoba.

konfidencialuroba

genetikuri informacia, iseve, rogorc sxva nebismieri informacia, 
konfidencialurobis principiT unda iyos daculi (SemTxveva 10.1). 
konfidencialuroba profesiuli saqmianobis fundamenturi nawilia, romelic 
adamianis uflebebs icavs (adamianis uflebaTa evropuli konvencia, 1998). 
konfidencialuri informaciis gacema mxolod pacientis TanxmobiT unda 
moxdes.

arsebobs zogierTi gamonaklisi, rodesac jandacvis specialists aqvs ufleba, 
garkveul garemoebebSi konfidencialuroba daarRvios. roca arsebobs mesame 
piris (an Tavad pacientis) dazaralebis riski, konfidencialurobis darRveva 
dasaSvebia. konfidencialurobis darRveva dasaSvebia maSinac, rodesac 
sazogadoebrivi interesebi aRemateba konfidencialurobis dacvis SemTxvevaSi 
sazogadoebriv interesebs. informaciis gacema nebarTvis gareSe SeiZleba 
mxolod maSin, rodesac sarwmuno safuZveli arsebobs pacientis, misi ojaxisa 
da sazogadoebis dasacavad. 
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genetikis klubi aris erovnuli forumi didi britaneTis genetikur 
centrebSi aRmoCenili praqtikuli eTikuri problemebis ganxilvisaTvis. 
es klubi weliwadSi samjer ikribeba da nebismiers, vinc klinikuri 
genetikis departamentSi muSaobs, SeuZlia, misi wevri gaxdes. qvemoT 
moyvanili ori SemTxveva am klubSi ganxiluli konfidencialurobis 
sakiTxis magaliTebia. ra azris xarT am SemTxvevebze?

SemTxveva 1

jims (60 wlis) dausves hantingtonis daavadebis diagnozi, romelic 
genetikuri testirebiT aris dadasturebuli. ojaxuri istoriis Sesaxeb 
araferia cnobili, Tumca varaudoben, rom ramdenime gardacvlil 
naTesavs alchaimeris daavadeba hqonda. jimsac Tavdapirvelad, 50 wlis 
asakSi, alchaimeris daavadebis diagnozi dausves, magram Tavis tvinis 
radiologiuri gamokvlevis Semdeg diagnozi gadaisinja da hantingtonis 
daavadebis diagnoziT Seicvala, roca jimi ukve 57 wlis iyo. jimi da 
misi coli, meri, mtkiced arian darwmunebulebi, rom ar surT, maTi 
oTxi Svilidan (30-dan 37 wlamde asakis) romelimem gaigos es diagnozi 
da urCevniaT, Svilebs egonoT, rom es marTlac alchaimeris daavadebaa. 
jims da meris SvilebisaTvis diagnozis gacnobaSi daxmareba SesTavazes, 
magram maT uari Tqves. cota xnis win maTma erT-erTma qaliSvilma 
genetikosTa jgufs mimarTa mis ojaxSi alchaimeris daavadebis istoriis 
ganxilvis mizniT. ra unda uTxras genetikosTa jgufma mas Sexvedris 
dros?

SemTxveva 2

col-qmarma, polim da riCardma, genetikis departaments mas Semdeg 
mimarTes, rac maT axalSobils iSviaTi autosomur-recesiuli daavadebis 
diagnozi dausves. es mZime darRvevaa, gonebriv CamorCenas iwvevs da 
maRalia imis albaToba, rom bavSvi sicocxlis pirvel wels daiRupos. 
pirveli Sexvedris dros konsultantma genetikosma Seatyobina maT, 
rom arsebobs 25%-iani riski, rom Semdgom Svilebsac igive darRveva 
aRmoaCndeT. Sexvedris Semdeg polim daureka konsultants da amcno, rom 
riCardi ar iyo bavSvis mama, magram mas es ar unda gaego. iqidan gamomdinare, 
rom mutacia populaciaSi iSviaTia, SesaZlebeli iyo momdevno Svilebis 
daavadebis riskis ugulebelyofa. Semdgom sakonsultacio Sexvedraze 
ZiriTadad riCardi laparakobda da surda, gaerkvia donoris spermiT 
xelovnuri ganayofierebiT Svilis yolis SesaZleblobebi. rogor unda 
moiqces konsultanti am SemTxvevaSi?

Tu riCardi da poli ganqorwindebodnen momavalSi da, Tu riCards sxva 
qalTan endomeba Svilis yola, unda iyos Tu ara riCardi informirebuli, 
rom dazianebuli genis matareblobis dabali riski aqvs?

SemTxveva 10.1

jandacvis genetikur aspeqtSi erTi adamianisagan miRebuli genetikuri 
informacia, SesaZlebelia, misi ojaxis sxva wevrebzec axdendes gavlenas. am 
informaciis ojaxis SigniT gaziarebisaTvis nebarTva unda iqnas mopovebuli. 
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pacientebis umetesoba mzad aris, Tanxmoba ganacxados informaciis gacemaze. 
Tumca im pirobebisaTvis, rodesac pacienti informaciis gacemaze uars 
acxadebs, nifildis bioeTikis sabWom (1993) xazgasmiT gamoyo, rom adamianis 
konfidencialurobisaken ltolva, SesaZlebelia, gadafaruli iyos gamonaklisi 
garemoebebiT, roca ojaxis wevrebsac aqvT imave ganetikuri mdgomareobiT 
avadobis riski. es, rogorc wesi, Seexeba mxolod iseT genetikur mdgomareobebs, 
rodesac samedicino CarevebiT an prevenciiT SesaZlebelia janmrTelobis 
mdgomareobis gaumjobeseba. mTavarma samedicino sabWom 2009 wels gamosca 
gaidlainebi eqimebisaTvis, romlebiTac maT genetikuri konfidencialurobis 
darRvevis ufleba mianiWa. miTiTebebis mixedviT, eqimma unda auxsnas pacients, 
rom misi ojaxis wevrebs genetikuri mdgomareobis memkvidreobiT miRebis riski 
aqvT da eqimis movaleobaa, rom riskis qveS myofni daicvas. Tu sakmarisi mizezi 
arsebobs, eqims SeuZlia, naTesavebs gaandos genetikuri informacia maSinac ki, 
rodesac pacienti amaze uars acxadebs.

rodis aris mizanSewonili konfidencialurobis darRveva?

savarjiSo 10.5

Tanxmoba

imis uzrunvelsayofad, rom pacients esmis samedicino momsaxurebaSi misi 
arCevnis riskebi da sargebeli, informirebul Tanxmobas gadawyvetilebis 
miRebis procesSi sasicocxlo mniSvneloba aqvs. 2005 wels miRebuli “adamianis 
qsovilebis aqtis” mixedviT, kvlevisaTvis pirovnebis dnm-is miReba misi 
Tanxmobis gareSe danaSaulia. informirebuli Tanxmobis miRebamde im pirebTan, 
romlebic genetikur testirebaze midian, konsultanti genetikosi Semdeg 
sakiTxebs ganixilavs: 

•	 testirebis nebayoflobiTi xasiaTi;

•	 testirebis/testirebaze uaris Tqmis riskebi, SezRudvebi, sargebeli;

•	 testirebis alternativebi;

•	 testirebis procesis detalebi;

•	 SesaZlebloba, rom testirebam moulodneli Sedegi gamoavlinos;

•	 Sedegebis gasaidumloeba da konfidencialuroba;

•	 informacia SeiZleba gaziarebuli iyos sxva samedicino specialistebTan;

•	 ojaxis sxva wevrebisaTvis informaciis gaziareba maTi janmrTelobis 
sasargeblod;

•	 nimuSebis Senaxva (nimuSebi, SesaZlebelia, gamoyenebuli iyos xarisxis 
uzrunvelyofisaTvis, ganaTlebisaTvis, saswavlo mizniT);

•	 Sedegebidan gamomdinare potenciuri efeqtebi (gavlena janmrTelobaze, 
fsiqologiuri efeqtebi, mkurnalobis/prevenciis SesaZleblobebi).

roca testis Sedegi cnobili gaxdeba, SeuZlebelia, is kvlav ucnobi gaxdes.
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Tanxmobis Cawera

samedicino genetikis gaerTianebuli komitetis (2006) rekomendaciiT Tanxmobas 

werilobiTi forma unda hqondes. komitetma SeimuSava Tanxmobis dokumentis 

forma didi britaneTis regionuli centrebisaTvis (ixileT suraTi 10.5).

saxeli:

dabadebis TariRi:

misamarTi:

konsultaciis dros ganxilul iqna Semdegi sakiTxebi da Tqven Tanxmoba ganacxadeT qvemoT 
mocemul sakiTxebze.

gTxovT, gadaxazoT sityva `ganxilulia~, `Tanaxma var~ an `miuRebelia~ TiToeul sakiTxTan 
Sesatyvisobis mixedviT.

1 1. Tanaxma var nimuSis Seswavlaze
______________ mdgomareobisTvis

ganxilulia Tanaxma var miuRebelia

2 Tanaxma var, nimuSi Seinaxos im 
SemTxvevisaTvis, Tu momavalSi saWiro 
gaxdeba Semowmeba an testireba

ganxilulia Tanaxma var miuRebelia

3 msurs, informirebuli viyo, sanam 
Senaxul masalaze damatebiTi testebi 
ganxorcieldeba, Tu axali testebi 
gaxdeba xelmisawvdomi

an

ganxilulia Tanaxma var miuRebelia

4 moxaruli viqnebi, Senaxul masalaze 
damatebiTi diagnostikuri testebi 
ganxorcieldes CemTan dakavSirebis gareSe

ganxilulia Tanaxma var miuRebelia

5 Tanaxma var, informacia da testirebis 
Sedegebi gaziarebuli iyos ojaxis sxva 
wevrebis interesebidan gamomdinare

ganxilulia Tanaxma var miuRebelia

xelmowera __________________________------------___ TariRi ____----------------------_________
(eqimi)

gTxovT, daadasturoT Tanxmoba xelmoweriT:

xelmowera (pacienti/mSobeli) _________________

Cven SeiZleba SevinaxoT masalis narCeni nawili sxva pacientebis Sedegebis xarisxis 
kontrolisaTvis. garwmunebT, rom veravin gaigebs, visi nimuSi dagvexmareba xarisxis 
gakontrolebaSi.

asli: Canawerebi
pacienti/mSobeli

suraTi 10.5 genetikuri testirebisa da informaciis gaziarebis Sesaxeb konsultirebisa 
da Tanxmobis forma. wyaro: samedicino genetikis gaerTianebuli komiteti (2006)

rogor fiqrobT, visTvis unda iyos adamianis genetikuri informacia 
xelmisawvdomi?

savarjiSo 10.6
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vis SeuZlia, ganacxados Tanxmoba?

•	 zrdasrulebi - yvela zrdasruls, Tu is gonebrivad kompetenturia (saR 
gonebazea), aqvs ufleba, ganacxados Tanxmoba.

•	 bavSvebi - mSoblebs SeuZliaT, Svilebis genetikur testirebaze Tanxmoba 
ganacxadon. Tumca arsebobs damatebiTi eTikuri sakiTxebi, romlebic 
gaTvaliswinebuli unda iyos, roca saqme bavSvebs exeba. testireba, rogorc 
wesi, naCvenebia im genetikuri mdgomareobebis diagnostikisaTvis, romelTa 
mkurnaloba an zedamxedveloba SesaZlebelia. iseTi darRvevebis testireba, 
romlebic zrdasrul asakSi gamovlindeba, aseve matareblobis testireba 
unda gadaidos im vadamde, sanam bavSvi sakmarisad didi ar iqneba imisaTvis, 
rom Tavad miiRos informirebuli gadawyvetileba, gaiaros testireba Tu 
ara. 

•	 fsiqikurad qmeduunaro zrdasrulebi - fsiqikurad qmeduunaro zrdasruls 
ar SeuZlia genetikur testirebaze Tanxmobis gancxadeba. Tumca mis 
eqims SeuZlia genetikuri testis SekveTa, Tu CaiTvala, rom es pacientis 
interesebSi Sedis (fsiqikuri qmedunarianobis aqti, 2005; fsiqikurad 
qmeduunaro zrdasrulebis aqti, 2000). testireba tardeba mxolod maSin, 
rodesac is aucilebelia adamianis mkurnalobis an movlisaTvis. samedicino 
genetikis gaerTianebuli komitetis (2006) rekomendaciiT fsiqikurad 
qmeduunaro adamianisaTvis genetikuri testis Catarebamde ganxiluli 
unda iyos ojaxis sxva wevrisagan (visac SeuZlia informirebuli Tanxmobis 
gancxadesa) saTanado genetikuri informaciis miRebis SesaZlebloba.

unda hqondeT Tu ara mSoblebs ufleba, rom Svilebs iseTi daavadebebis 
testireba Cautaron, romlebic zrdasrul asakSi viTardeba? 

savarjiSo 10.7

genetikuri monacemebis gamoyeneba

genetikuri monacemebi, rogorc wesi, iqmneba erovnul doneze damtkicebul 
klinikebSi dnm testirebis Sedegad. es monacemebi SeiZleba moicavdes:

•	 testebs alelis arsebobaze an ararsebobaze;

•	 testebs genTan axlos mdebare dnm-Tanamimdevrobebze (genetikur 
markerebze);

•	 testebs genis produqtebze an cilebze.

genetikuri informaciis miReba SesaZlebelia individis genotipidan an misi 
ojaxis wevrebisagan. klinikur praqtikaSi genetikuri monacemebi gamoiyeneba 
diagnozis winaswar ganWvretis an dadasturebisaTvis. am monacemebis regulacia 
sxvadasxva qveyanaSi gansxvavebulia. didi britaneTis regionul centrebSi 
daaxloebiT 1,5 milioni moqalaqis dnm nimuSebi ganusazRvreli vadiT inaxeba. 
xSiria monacemebis gacvla regionul centrebs Soris, radgan zogi centri 
eqspertizis romelime konkretul mimarTulebaSi specializdeba. es midgoma 
TandaTan icvleba, radgan jandacvis erovnuli momsaxurebis farglebSi 
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sainformacio teqnologiis erovnuli programis konteqstSi inergeba ̀ kavSirebi 
janmrTelobisaTvis~ da samedicino Canawerebis marTvis sxva sistemebi. axali 
sistemebi jandacvis erovnuli momsaxurebis farglebSi meti informaciis 
gaziarebis saSualebas iZleva. genetikuri momsaxurebisas riski ar gansxvavdeba 
riskisagan nebismier sxva departamentSi, magram saWiroa usafrTxoebis 
meqanizmebis danergva, rom saojaxo monacemebTan xelmisawvdomoba SeizRudos. 

genetikuri informacia jandacvis erovnuli sistemis farglebs gareTac inaxeba. 
did britaneTSi sajaro biobanki daaxloebiT naxevari milioni moqalaqis dnm 
nimuSebs inaxavs. biobanki samedicino kvlevis sabWos da saqvelmoqmedo fondis 
Wellcome Trust-is mier finansdeba da mTavrobis mxardaWeriT sargeblobs. 
biobankis mizania didi raodenobis dnm nimuSebis Segroveba kvleviTi miznebis 
gansaxorcieleblad. mravali mutacia iSviaTia da konkretul genetikur 
darRvevebSi maTi mniSvnelobis dadgena mxolod farTomasStabiani kvlevebiT 
aris SesaZlebeli. samecniero kvlevebi genetikaSi mimdinareobs rogorc 
biobankis bazaze, aseve didi britaneTis regionuli centrebis bazaze. biobanki 
mxolod kvleviTi centria da samedicino konsultaciebiT ar aris dakavebuli.

sxva qveynebSi samecniero kvleviTi dawesebulebebi sxvagvaradaa awyobili 
da zogierTi maTgani sazogadoebas genetikur safosto testebs* sTavazobs. 
SesaZlebelia, warmoiSvas eTikuri problemebi imasTan dakavSirebiT, Tu vin 
flobs genetikur informacias testirebis am komerciul kompaniebSi. 1998 wels 
islandiis parlamentma gasca nebarTva, rom mTeli mosaxleobis individualuri 
janmrTelobis Canawerebi monacemTa didi bazisaTvis gadaecaT pacientebis 
winaswari Tanxmobis gareSe (nebismier pirs hqonda saSualeba, amoricxuliyo 
am bazidan). islandiis mosaxleobis dnm-s monacemebs kerZo kompania DeCode 
flobda. am kompaniis xelSi iyo islandiis mosaxleobis umetesobis da aseve 
sxva aTasobiT adamianis dnm profilebi, romelmac safosto testebSi fuli 
gadaixada. kompaniis politika iseTi iyo, rom ar gaeziarebina es informacia 
mesame pirebisaTvis, rogorebic arian sadazRvevo kompaniebi, damsaqmeblebi, 
eqimebi. es kompania marTvas 2009 wlis bolos Seudga da 2010 wlidan axali 
kompaniis, Saga Investments-is xelSi gadavida. es ukanaskneli ki garkveuli 
raodenobis monacemebis farmacevtuli kompaniebisa da akademiuri kvleviTi 
dawesebulebebisaTvis miyidvas apirebda. am pirobebSi, miuxedavad imisa, rom 
individualuri konfidencialoba kvlav iqneba daculi, wamoiwevs sakiTxi, rom 
adamianebi, romlebic komerciul tests yiduloben, ver iqnebian darwmunebulni, 
rom maT monacemebs sxva mizniT ar gamoiyeneben.

visi `sakuTrebaa~ adamianis dnm-Si kodirebuli genetikuri informacia?

savarjiSo 10.8

* sakvlevi nimuSis aReba saxlis pirobebSi da laboratoriaSi fostiT gagzavna.
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zogierTi komerciuli kompania, romelic genetikur testebs pirdapir 
sazogadoebrivi moxmarebisaTvis sTavazobs, `virtualur genetikur 
konsultirebas~ iyenebs. es interaqtiuli kompiuteruli programaa, 
romelic sabazo informacias iZleva da savaraudo genetikuri darRvevis 
ganviTarebis riskis qulas iTvlis. ra dadebiTi da uaryofiTi mxareebi 
aqvs `virtualuri konsultantis~ gamoyenebas?

savarjiSo 10.9

genetikuri monacemebis arasamedicino mizniT gamoyeneba

dazRveva

genetikuri monacemebis sicocxlis dazRvevisTvis gamoyeneba did britaneTsa 
da evropaSi ise intensiurad ar ganixileba, rogorc aSS-Si. dResdReobiT 
kanonmdebloba krZalavs genetikuri informaciis gamoyenebas avstriaSi, daniasa da 
norvegiaSi. Tumca holandiaSi, safrangeTSi, SvedeTsa da did britaneTSi, Sesabamisi 
kanonmdeblobis ararsebobis miuxedavad, am sakiTxze moratoriumi arsebobs. 
did britaneTSi aris moratoriumi imaze, rom arcerTi mzRveveli ar moiTxovs 
genetikuri testis Sedegebs dazRvevis xelmisawvdomobis an pirobebis gansazRvris 
mizniT. es moratoriumi did britaneTSi 2011 wels ganaxlda da misma vadam 2017 
wlamde gadaiwia. evropis sabWos konvencia adamianis uflebebisa da biomedicinis 
Sesaxeb krZalavs genetikaze dafuZnebuli diskriminaciis yvela formas.

testireba mamobis dadgenaze

testireba mamobis dadgenaze bavSvis, misi dedisa da savaraudo mamis dnm-
is Seswavlas gulisxmobs. is aucileblad bavSvis interesebis dacviT unda 
ganxorcieldes. iqidan gamomdinare, rom testireba mamobis dadgenaze ar 
miiCneva samedicino genetikur testad, jandacvis erovnul momsaxurebaSi es 
testi ar aris gaTvaliswinebuli maSinac ki, rodesac mas sasamarTlo iTxovs. 
mamobis dasadgen kerZo testebs mravali kompania axorcielebs da isini fasis 
mixedviT gansxvavdeba.

sasamarTlo testireba 

kriminaluri sakiTxebis gadasaWrelad dnm profilis Seswavlas mzardi 
gamoyeneba aqvs samarTaldamcavebis mxridan. did britaneTSi sasamarTlos 
momsaxurebisaTvis genetikuri monacemebis baza calke arsebobs. didi 
britaneTis erovnuli kriminaluri dazvervis dnm-is baza 1995 wels Seiqmna da 
5 milionze meti pirovnebis nimuSs Seicavs. am bazas sasamarTlo eqspertizis 
samsaxuri marTavs, romelic Sinagan saqmeTa saministros emorCileba. 2003 wlis 
kriminaluri samarTlis aqti iZleva uflebas, rom policiis mier dakavebuli 
pirebisgan dnm-is nimuSebi aiRon. monacemTa bazaSi arsebuli genetikuri 
monacemebi im policiis uwyebis gankargulebaSia, romelmac pirveladad aiRo 
nimuSi da ganusazRvreli vadiT inaxeba. gansxvavebuli praqtikaa Sotlandiasa 
da menis kunZulze - iq bazaSi mxolod nasamarTlevi damnaSaveebis monacemebi 
inaxeba. didi britaneTis erovnuli kriminaluri dazvervis dnm-is bazas sxva 
romelime bazasTan kavSiri ara aqvs. policias jandacvis erovnuli momsaxurebis 
bazasTan an samedicino CanawerebTan wvdomaze avtomaturi ufleba ar gaaCnia.
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rogor fiqrobT, unda miuwvdebodes Tu ara xeli policias jandacvis 
erovnuli momsaxurebis genetikuri monacemebis bazaze? axseniT Tqveni 
pasuxi.

savarjiSo 10.10

internet resursebi genetikis sferoSi 
ganaTlebisaTvis

jandacvis profesionalebs unda SeeZloT, pacientebs faqtebze dafuZnebul 
da zust saganmanaTleblo resursebze miuTiTon, raTa pacienti uflebamosili 
da saqmeSi Caxeduli iyos (Muir Gray, 2002). profesionalebma isic unda icodnen, 
sad moipovon damatebiTi informacia sakuTari praqtikis sakeTildReod. 
dReisaTvis internetSi xelmisawvdomia informaciis farTo speqtri rogorc 
pacientebisaTvis, aseve profesionalebisaTvis. es faqti dadebiTic aris da 
problemuric, radgan informaciis miReba swrafad da martivad aris SesaZlebeli, 
Tumca is SeiZleba vinmesTvis damTrgunveli da damabneveli aRmoCndes.

ukve karga xania, arsebobs genetikuri internet-bazebi, romlebic moicavs 
informacias da resursebs specifikuri genetikuri darRvevebisa da genetikuri 
sindromebis Sesaxeb. qvemoT moyvanili magaliTebi warmogidgenT detalur 
informacias konkretuli genebisa da maTi specifikur darRvevebTan kavSiris 
Taobaze. es veb-gverdebi imaT gamoadgebaT, visac garkveuli codna ukve aqvs 
imis Sesaxeb, Tu ras eZebs.

•	 genetikuri aliansi (Genetic Alliance) - informacias gvawvdis mTel rig 
gansxvavebul genetikur mdgomareobebze (da aseve kavSirSia evropul 
aliansTan). www.geneticalliance.org

•	 GeneReviews - informacias iZleva sxvadasxva genetikur mdgomareobebsa da 
sxvadasxva genetikur testebze. www.ncbi.nlm.nih.gov/sites/GeneTests/review

•	 iSviaTi daavadebebis erovnuli organizacia (National Organization for Rare 
Disorders (NORD)) - es iSviaTi daavadebebis monacemTa bazaa. www.rarediseases.org

•	 adamianSi mendeliseuli memkvidreobis baza (Online Mendelian Inheritance in Man 
(OMIM)) - moicavs vrcel informacias sxvadasxva genetikur darRvevebze, 
genis mutaciebsa da samecniero literaturaze. veb-gverdi uzrunvelyofs 
xelmisawvdomobas Medline-Tan. http://ncbi. nlm.nih.gov/omim

arsebobs sxva mravali veb-gverdi, romelic specifikuri genetikuri darRvevis 
Sesaxeb mimoxilvis gasakeTeblad SesaniSnavia da SesaZlebelia, gamoyenebuli 
iyos, rogorc informaciis Segrovebis sawyisi. am veb-gverdebis didi nawili 
sasargebloa pacientebisa da maTi ojaxis wevrebisaTvis.

•	 genetikuri ganaTlebis centri (avstralia) (Centre for Genetics Education 
(Australia)) - iZleva faqtebis nusxas sxvadasxva genetikuri darRvevisaTvis. 
www.genetics.edu.au
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•	 genetikis mTavari wyaro (Genetics Home Reference) -informacias gvawvdis 
genetikis mecnierebaze da sxvadasxva genetikur mdgomareobaze. www.ghr. 
nlm.nih.gov

•	 adamianis genomis kvlevis erovnuli instituti (National Human Genome 
Research Institute) - Seicavs faqtebis nusxas zogierTi genetikuri darRvevis 
Sesaxeb, aseve kavSiri aqvs sxva relevantur veb-gverdebTan. www.genome.
gov/10001204

•	 Patient UK - es veb-gverdi Seicavs sasargeblo informacias pacientebisaTvis 
mravali gansxvavebuli genetikuri darRvevis Sesaxeb. www.patient.co.uk

kaTolikuri (Lay) sazogadoebebic sasargeblo informacias awvdian pacientebs, 
maTi ojaxis wevrebsa da samedicino sferos profesionalebs. aseTi asobiT 
sazogadoeba arsebobs, maTi raodenoba Zalian didia da aq yvela maTgans ver 
movixseniebT. Tumca mravali aseTi sazogadoeba erTiandeba da qmnis `qolga~ 
jgufebs, romlebic xelmisawvdomia Semdegi veb-gverdebis meSveobiT.

•	 memkvidreobiTi metaboluri daavadebebis mqone bavSvebi (Children living 
with inherited metabolic diseases (CLIMB)) - www. climb.org.uk

•	 daukavSirdiT ojaxs (Contact a Family) - gvawvdis informacias im 
mSoblebis mxardasaWerad, romelTa Svilebsac genetikuri daavadebebi aqvT. 
www.cafamily.org.uk

•	 didi britaneTis genetikuri aliansi (Genetic Alliance UK) - es veb-gverdi 
moicavs did britaneTSi mxardamWeri jgufebis umravlesobis sakontaqto 
informacias. www.geneticalliance.org.uk

jandacvis yvela sferos msgavsad, genetikaSic samecniero Jurnalebis 
raodenoba swrafad izrdeba. internetis saSualebiT OVID, PubMed da Google 
Scholar bazebSi Ziebisas TiTqmis yvela statiis reziume da mravali maTganis 
sruli teqstic xelmisawvdomia. interneti informaciis farTo speqtrs flobs, 
magram pacientisaTvis misawodebeli nebismieri informacia unda Sefasdes, 
rogorc saWiro, zusti da Tanamedrove (NMC, 2008).

elisi 16 kviris orsulia da saavadmyofoSi Rrma venebis Trombozis 
gamo mkurnalobs. eqimma mas uTxra, rom Trombozi ganviTarda, rogorc 
genetikuri mdgomareobis - Ramis paroqsizmuli hemoglobinuriis Sedegi. 
elisma gagimxilaT, rom man eqimis naTqvamidan bevri veraferi gaigo, magram, 
vinaidan mdgomareoba genetikuria, is SiSobs Tavisi jer kidev daubadebeli 
Svilis gamo. man gkiTxaT, ramdenad savaraudoa, rom mis Svilsac igive 
daavadeba aRmoaCndes.

Sesabamisi internet-wyaroebis moZiebiT ra informaciis miwodeba 
SegiZliaT elisisaTvis misi Svilis memkvidreobiTi riskis Sesaxeb?

savarjiSo 10.10

genetika jandacvis swrafad mzardi dargia da misi arc erTi profesionali 
ar unda CamorCes yvelaze Tanamedrove kvlevis monacemebsa da miRwevebs 
genetikaSi ise, rom es pacientis sasargeblod gamoiyenos.
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•	 jandacvis yvela profesionali unda iyos kompetenturi, rom 
Seafasos jandacvis praqtikaSi genetikis roli, SeZlos pacientebis 
informireba, ganaTleba da mxardaWera, aseve gansazRvros individebi, 
romelTaTvisac, SesaZlebelia, specialuri genetikuri momsaxureba 
sasargeblo iyos.

•	 specialur genetikur momsaxurebas did britaneTSi genetikis 
regionuli centrebi uwevs koordinirebas. isini uzrunvelyofen 
klinikur konsultaciebs, genetikur konsultacias, riskis dadgenas, 
genetikur testirebasa da diagnostirebas.

•	 adekvaturi mimarTvebi moicavs nebismier individs, romelTac, 
SesaZloa, raime genetikuri darRveva hqondeT, iyvnen dazianebuli genis 
matareblebi an genetikuri darRvevis ganviTarebis riskis qveS.

•	 simsivnis genetikis samsaxuri iRebs mimarTvebs pacientebisagan, 
romlebic simsivnis ganviTarebis maRali riskis jgufs miekuTvnebian. 
maRali riskis klasifikacia Seqmnilia NICE gaidlainebis mixedviT.

•	 pacientis nebismieri informacia konfidencialuria. Tanxmobis gareSe 
konfidencialuri informaciis gavrceleba mxolod gamonaklis 
SemTxvevebSia SesaZlebeli, roca ziani informaciis Senaxvis gamo 
aWarbebs informaciis gacemiT gamowveul zians.

•	 genetikur testirebaze Tanxmoba unda iyos informirebuli da 
Tavisufali yovelgvari gare zewolisagan. mSoblebs aqvT ufleba, 
Svilebis saxeliT ganacxadon Tanxmoba, magram es ar aris rekomendebuli 
im daavadebebis umetesobisaTvis, romlebic zrdasrul asakSi iwyeba.

•	 jandacvis erovnuli samsaxuris farglebSi yvela genetikuri monacemi 
pacientebis Sesaxeb xvdeba erovnul doneze damtkicebul klinikebSi. 
jandacvis erovnuli samsaxuris gareTac arsebobs genetikuri 
monacemebis bazebi kvleviTi dawesebulebebis, komerciuli kompaniebisa 
da erovnuli kriminaluri dazvervis dnm-is bazebis saxiT.

•	 jandacvis profesionalebs unda SeeZloT pacientebisaTvis da sxva 
profesionalebisaTvis saWiro genetikuri informaciis miwodeba. yvela 
gamoyenebuli informacia unda iyos zusti, saTanadod ganxiluli 
da Tanamedrove. internet resursebi Rirebul informacias iZleva 
rogorc pacientebisaTvis, ise jandacvis profesionalebisaTvis.

daskvnebi
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Tavi 1

savarjiSo 1.1:
•	 haploiduri aris 23
•	 diploiduri aris 46

savarjiSo 1.2:

qromosomuli masalis meiozuri krosingoveri saSualebas iZleva moxdes 
gacvla dedisgan da mamisgan miRebul qromosomul dnm-ebs Soris. Sesabamisad, 
Svileuli ujredebi ver iqneba winamorbedi ujredebis identuri. rogorc wesi, 
mitozis dros genetikuri masalis krosingoveri ar xdeba.

savarjiSo 1.3:

ZiriTadi fazebia interfaza da mitozi. interfaza moicavs G1 fazas, romlis 
drosac ujredi dayofis Semdeg iZens optimalur zomas da funqciebs, S fazas, 
romlis drosac adgili aqvs qromosomebis replikacias da G2 fazas, romlis 
drosac ujredi zomaSi matulobs da emzadeba gayofisTvis. mitozi ujredis 
dayofaa da misi fazebia: profaza, metafaza, anafaza da telofaza.

savarjiSo 1.4:

sasqeso ujredebi normaluri ujredebis qromosomuli nakrebis naxevars 
Seicavs, raTa yovel momdevno TaobaSi qromosomaTa ricxvis gaormageba ar 
moxdes. 

savarjiSo 1.5:

fuZeTa Tanamimdevroba sainformacio rnm-ze CCU CAA AGU GGU GUU CGA

fuZeTa Tanamimdevroba dnm-ze GGA GTT TCA CCA CAA GCT

CCU: prolini, CAA: glutamini, AGU: serini, GGU: glicini, GUU: valini, CGA: 
arginini

savarjiSo 1.6:

20 aminomJavas.

savarjiSo 1.7:

qromosomebi dnm-is da cilis molekulebisgan Semdgar struqturebs 
warmoadgens. genebi qromosomis struqturis nawilia. genebi nukleotidebis 
Tanmimdevrobebia, romlebic transkrifciis da translaciis Sedegad cilebs 
warmoqmnian. geni memkvidreobis ZiriTadi erTeulia.
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savarjiSo 1.8:

•	 qromatini: dnm-is da cilebis erToblioba, romelic inaxavs genetikur 
masalas

•	 birTvi: qromosomebi moTavsebulia birTvSi; aq xdeba genebis eqspresia da 
Semdeg rnm-is asli gadainacvlebs citoplazmaSi.

•	 ribosoma: organoidi, romelic monawileobs cilis sinTezSi. orive, 
satransporto rnm da sainformacio rnm, imyofeba ribosomebTan, raTa 
cilis sinTezi moxdes. genetikuri masalis gadacema.

•	 mitoqondria: gaaCnia sakuTari genomi. monawileobs genebis Senaxvasa da 
eqspresiaSi. 

•	 centromeri: qromosomis Seviwroebuli adgili, sadac TiTistaras Zafebi 
magrdeba ujredis gayofis dros. monawileobs genetikuri masalis SenaxvaSi.

Tavi 2

savarjiSo 2.1:

a. Ee
b. homozigoti

g. 2 aleli

savarjiSo 2.2:

a. Svilebis genotipi: Bb da bb

B b

b Bb bb

b Bb bb

b. Svilebis 50-%-s eqneba iseTive Bb genotipi, rogoric maT mSoblebs aqvT. 
radganac orive mSobeli avlens dominantur fenotips (gaaCniaT erTi B aleli), 
Svilebis 75%-s eqneba iseTive fenotipi, rogoric mSoblebs (oTxidan sams 
eqneba dominanturi B aleli).

B b

B BB Bb

b Bb bb
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savarjiSo 2.3:

a. ori heterozigoti individis SeuRleba:

A a

A AA Aa albinosi Svilis yolis albaToba aris 
oTxidan erTi (25% riski). 

a Aa aa

b. matarebeli qalis (Aa) da albinosi mamakacis (aa) SeuRleba:

A a albinosi Svilis yolis albaToba aris 
oridan erTi (50% riski). 

normaluri pigmentaciis, magram albinosi 
alelis matarebeli Svilis yolis albaToba 
aris oridan erTi (50% riski). 

a Aa aa

a Aa aa

g. mamis msgavsi albinosi Svilis yolis 50% riski.

savarjiSo 2.4:

es warmoadgens damoukidebeli ganawilebis magaliTs, vinaidan is erTaderTia 
mendelis kanonebidan, romelic ori sxvadasxva genis memkvidreobas exeba.

2.5 

a. pleiortopiis. magaliTSi naCvenebia, rom genis produqti monawileobs  
gansxvavebuli fenotipebis CamoyalibebaSi.

b. daqveiTebuli penetrantoba niSnavs, rom sakvlevi geni yovelTvis yvela 
individSi ar eqspresirdeba.

Tavi 3

savarjiSo 3.1:

a. orive mSobeli unda iyos Bb genotipis, radgan arc erTi araa daavadebuli; 
isini recesiuli alelis matareblebi arian.

b. recesiuli alelis matareblebi ar avaddebian, vinaidan fenotipurad 
gamovlindeba mxlod dominanturi geni.

savarjiSo 3.2:

a. autosomur-dominanturi genebi yovelTvis eqspresirdeba individis 
fenotipSi. dominanturi genebi ar SeiZleba ̀ daimalos~ da gadaeces Taobidan 
Taobas, rogorc es xdeba recesiuli genebis SemTxvevaSi.

b. riski aris 75%.

g. ara, radganac daavadebuli mSobeli aris dominanti homozigoti da mas 
mxolod dominanturi genis gadacema SeuZlia. 
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savarjiSo 3.3:

a. 

C C

S SC SC

C CC CC

CC = xuWuWi Tma; SC = talRisebri Tma.

b. albaToba imisa, rom bavSvs hqondes talRisebri Tma, aris oridan erTi (50%); 
igive albaTobaa, rom wyvils xuWuWTmiani bavSvi gauCndes.

g. ara.

d. 

S C

S SS SC

C SC CC

e. diax.

v. diax.

savarjiSo 3.4:

niSan-Tvisebis Sualeduri forma axasiaTebs arasruli dominantobas.

savarjiSo 3.5:

a. 1) B jgufis genotipebia: BB, BO
 2) O jgufis genotipia: OO
b. 

A B

1) ara. 

2) ara.
O AO BO

O AO BO

g. 

B b

1) diax. 

2) diax.
b Bb bb

b Bb bb
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d. biologiuri mamis sisxlis jgufi aris B, radgan is erTaderTia, visac 
SeiZleba recesiuli O aleli hqondes.

e. am problemis gadaWra SesaZlebelia gamoricxvis meTodiT. daiwyeT imiT, 
Tu vin SeiZleba iyos O jgufis sisxlis mqone nomeri 2 bavSvis mSobeli. 
am SemTxvevaSi erTaderTi SesaZlo varianti iqneba nomeri 1 mSoblebi, 
radgan isini erTaderTni arian, visac SeuZlia Svils O aleli gadasces. 
nomer 1 bavSvs aqvs AB sisxlis jgufi, rac imas niSnavs, rom mxolod nomeri 
3 mSoblebi gadascemen mas A da B alelebs. aqedan gamomdinare, nomeri 3 
bavSvi aris nomeri 2 mSoblebis Svili. 

savarjiSo 3.6:

A a

A AA Aa

a Aa aa

a. diax, aa genotipis arseboba SesaZlebelia.

b. AA genotipis bavSvis yolis albaToba aris 25%, romelic am daavadebis 
dros letaluria.

g. am Sejvarebis Sedegad riski 50%-s Seadgens.

Tavi 4

savarjiSo 4.1:

a. Y qromosomis fsevdoautosomuri ubnis genebs gaaCniaT Sesabamisi alelebi 
X qromosomaze. mamakacis specifikuri ubnis genebs ar gaaCniaT Sesabamisi 
alelebi.

b. 1) XX qali. 

2) XY qali - embrions ar gaaCnia funqciuri SRY geni mamrobiTi sqesis 
ganviTarebisTvis.

3) XXY mamakaci - Y qromosomaze SRY genis arsebobis gamo embrionisgan 
mamrobiTi sqesi ganviTardeba.

savarjiSo 4.2.

a. sqesis Tanafardoba 1000-ze meti iqneba.

b. 1) sqesis Tanafardoba aris 832.

 2) yovel 100 qalze modis 83.2 mamakaci.

savarjiSo 4.3:

omi an konfliqti.



212

genetika

savarjiSo 4.4:

joni

Xf Y

f = fabris daavadebasiuzani X XXf XY

X XXf XY

Sedegebi: yvela qaliSvili iqneba matarebeli; arc erTi vaJi ar iqneba 
daavadebuli.

savarjiSo 4.5:

a. mamakacebi: XY normaluri mxedveloba

    XcY ferebis ganurCevloba

 qalebi:  XX  normaluri mxedveloba

    XcX matarebeli

    XcXc ferebis ganurCevloba

b. da g. ferebis ganurCevlobis mqone mSoblebi unda iyvnen XcXc da XcY.

Xc Y

Xc XcXc XcY

Xc XcXc XcY

Sedegebi: yvela Svili iqneba ferebis ganurCevlobiT, radganac arc erT 
mSobels ara aqvs normaluri mxedvelobis ganmapirobebeli geni, rom gadasces 
STamomavlobas. 

g. ix. zemoT, pasuxi b.

d. diax, qaliSvils SeeZlo mieRo ̀ normaluri~ mxedvelobis aleli dedisgan da 
ferebis ganurCevlobaze pasuxismgebeli aleli mamisgan. am SemTxvevaSi igi 
iqneba matarebeli.

e. ara. imisaTvis, rom biWs hqondes normaluri mxedveloba, man ferebis 
garCevaze pasuxismgebeli aleli unda miiRos dedisgan. mis dedas aqvs ori 
defeqturi aleli; amitom misi nebismieri vaJi iqneba ferebis ganurCevlobiT.

v. am qals miRebuli aqvs ferebis ganurCevlobis geni mamisgan: misi genotipi 
aris XXc. Tu is gaaCenda Svils ferebis ganurCevlobis mqone mamakacisgan 
(XcY genotipiT), maSin imis albaToba, rom mis vaJiSvils hqondes ferebis 
ganurCevloba, aris 50%, iseve, rogorc albaToba imisa, rom mis qaliSvils 
hqondes ferebis ganurCevloba, iqneba 50%.
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savarjiSo 4.6:

SesaZlo genotipi aris XXY.
am kvlevis Sedegad gamovlinda, rom retis sindromis mqone biWebs aqvT an 
XXY genotipi, anda genetikurad mozaikurebi arian am daavadebis mimarT; am 
SemTxvevaSi mutacia moxda erT-erT ujredSi embrionuli ganviTarebis adreul 
stadiaze.

savarjiSo 4.7:

radganac es geni lokalizebulia sasqeso qromosomebis fsevdoautosomur 
ubanSi, igi iqceva rogorc autosomuri. amitom, SesaZlebelia, genetikuri 
masalis mamidan biWze gadacema, Tu es exeba fsevdoautosomur ubans. riskebi 
iseTive iqneba, rogoric autosomur-dominanturi memkvidreobis dros - 50%. 

Tavi 5

savarjiSo 5.1:
a. ½ x ½ x ½ x ½ = 1/16
b. ½
g. TiToeul bavSvs oTxidan erTi Sansi aqvs imisa, rom daavadebuli iyos. 

albaToba imisa, rom orive iyos daavadebuli, aris ¼ x ¼ = 1/16.
d. Aa-s albaToba aris ½, BB-s albaToba aris ¼, Cc-s albaToba aris ½.
 pasuxi: ½ x ¼ x ½ = 1/16
e. 1) ¾ x ¾ x ¾ x ¾ x ¾ = 243/1024
 2) ¾ x ¾ x ¾ x ¾ x ¼ = 81/1024
 3) ¾ x ¾ x ¾ x ¼ x ¼ = 27/1024
 4) ¾ x ¾ x ¼ x ¼ x ¼ = 9/1024
 5) ¾ x ¼ x ¼ x ¼ x ¼ = 3/1024
 6) ¼ x ¼ x ¼ x ¼ x ¼ = 1/1024

savarjiSo 5.2:

raodenobrivi ewodeba iseT fenotipur niSan-Tvisebas, romelic gazomvad 
cvlilebas gamoxatavs. mxolod poligenuri niSan-Tvisebebi SeiZleba iyos 
raodenobrivi, radganac monogenuri niSnebi an gamovlindeba da an _ ara 
(gazomvad cvlilebas ar gamoxatavs).

savarjiSo 5.3:
•	 monogenuri niSan-Tviseba - erT niSans gansazRvravs erTi geni;
•	 poligenuri niSan-Tviseba - erT niSans gansazRvravs ramdenime geni;
•	 multifaqtoruli niSan-Tviseba - genetikuri niSani, romlis eqspresiaze 

gavlenas axdens garemo faqtorebi.

savarjiSo 5.4:

a. memkvidreobiToba gansazRvravs Tu ramdenad monawileobs genebi raime 
mdgomareobis ganviTarebaSi. empiriuli riski gansazRvravs daavadebis 
gavrcelebas populaciaSi da individis kavSirs daavadebul individTan. 
orive populaciuri statistikaa.

b. sxvadasxva genofondis arsebobam SesaZloa memkvidreobiTobis 
sxvadasxvanairi sixSire gamoiwvios sxvadasxva populaciebSi.
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savarjiSo 5.5:

a. ganmartebebi:

1) fenokopia: garemo faqtorebiT gamowveuli niSan-Tviseba, romelic 
genetikuri ar aris.

2) pleiotropia: rodesac erTi geni pasuxismgebelia ramdenime erTmaneTisgan 
gansxvavebul niSan-Tvisebaze.

3) penetrantoba: konkretuli genotipis mqone individebis wili, romlebSic 
gamoxatulia mosalodneli fenotipi.

b. iseTma garemo faqtorebma, rogoricaa kaloriebis momatebuli miReba da 
naklebi fizikuri aqtivoba, bolo 20 wlis ganmavlobaSi did britaneTSi 
Warbi wonis maCveneblis gasammageba gamoiwvia. genetikuri faqtorebi 
winaswarganwyobis genebs moicavs. vinaidan erT TaobaSi aseTi mkveTri 
cvlileba moxda, naTelia, rom garemo faqtorebs didi mniSvneloba eniWeba.

Tavi 6

savarjiSo 6.1:

•	 replikaciis Secdomebi dnm-Si;

•	 garkveuli wamlebi da radiacia.

savarjiSo 6.2:

X qromosomis. X monosomia normaluri movlenaa yvela mamakacisTvis, radgan 
maT X qromosomis mxolod erTi asli gaaCniaT. X monosomia qalebSi iwvevs 
sicocxlesTan SeTavsebad terneris sindroms. adamianebSi autosomuri 
monosomia sicocxlesTan SeuTavsebadia.

savarjiSo 6.3:

ojaxuri daunis sindromi aris balansirebuli translokaciis Sedegi.

savarjiSo 6.4:

raodenobrivi mutacia ganapirobebs mTliani qromosomis delecias an misi 
zedmeti aslis arsebobas genomSi. struqturuli mutacia niSnavs imas, rom 
xdeba individualuri qromosomebis nawilis damateba, gadaadgileba an delecia; 
igi ar moqmedebs ujredSi qromosomaTa raodenobaze.

savarjiSo 6.5:

a. es aris wertilovani mutaciis magaliTi.

b. es aris misens mutacia, radganac Tavdapirveli kodoni, romelic kodirebda 
aminomJava serins, Canacvlebulia aminomJava argininiT. AGC-is Canacvleba 
AGA-iT iwvevs misens mutacias.
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Tavi 7

savarjiSo 7.1:

1 2 3 4 5 6 7 8

1 2 3 4

1
greisi

2
jeimsi

3
luiza

4
Sarlota

?
1

joni
momavali

Svili

I

II

III

IV

savarjiSo 7.2:

III 2

savarjiSo 7.3: autosomur-dominanturi.

1 2 3 4

1 2

1 3

I

II

III
2

savarjiSo 7.4:

1 2

1 2

1 3

I

II

III
2

yvela vaJs eqneba ferebis ganurCevloba, radganac isini X qromosomas mxolod 
dedisgan iReben. elizabetis orive X qromosoma Seicavs am gens, amitom misi 
yvela Svili iqneba ferebis ganurCevlobis mqone. elizabetis deda unda 
yofiliyo am genis matarebeli (gamosaxulia wreSi CasmuliT wertiliT), radgan 
elizabets miRebuli aqvs X qromosoma orive mSoblidan.
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Tavi 8

savarjiSo 8.1:

es damafiqrebeli sakamaTo sakiTxia.

savarjiSo 8.2:

problemebi SeiZleba Seiqmnas cru-dadebiTi an cru-uaryofiTi pasuxebis SemT-
xvevaSi. mravali daavadeba gamowveulia sxvadasxva genebis da garemo faqtorebis 
urTierTqmedebiT, amitom es testebi ar iZleva zust monacemebs multifaqtoruli 
daavadebebisTvis da mxolod SesaZlo riskis Sesaxeb miuTiTebs. aucilebeli araa, 
rom adamians, romelic maRali riskis jgufSi Sedis, daavadeba ganuviTardes.

savarjiSo 8.3:

germinaciuli genuri Terapiis winaaRmdeg bevri argumenti arsebobs, radgan jer 
kidev araa cnobili am Terapiis grZelvadiani Sedegebi. Tumca Tqven SesaZloa 
Tqveni mosazreba gqondeT somaturi da germinaciuli genuri Terapiis Sesaxeb. 

savarjiSo 8.4:

•	 mkurnaloba da ara simptomebis marTva;

•	 ojaxuri daavadebebis ganviTarebis riskis Semcireba;

•	 grZelvadiani samedicino xarjebis Semcireba.

savarjiSo 8.5:

•	 genuri Terapiis xanmokle Sedegi;
•	 imunuri pasuxi;
•	 virusuli veqtorebis problema;
•	 poligenuri daavadebebi, rogoricaa gulis daavadebebi, alchaimeris 

daavadeba, arTriti da diabeti, mravali genis cvlilebis erToblivi 
moqmedebis Sedegia.

savarjiSo 8.6:

•	 ra miiCneva `normalurad~? vin wyvets amas?

•	 aris Tu ara SezRuduli SesaZleblobebi daavadeba? maTi gankurnebaa saWiro 
Tu prevencia?

savarjiSo 8.7:

•	 ufro efeqturi medikamentebi;

•	 samedicino momsaxurebasTan dakavSirebuli naklebi xarjebi medikamentebis 
naklebi gverdiTi movlenebis gamo, medikamentebze klevebis Catarebis 
Semcireba da maTi SesaZlo samizneebis diapazonis gazrda.

savarjiSo 8.8:
•	 swori medikamenti;
•	 swori doza;
•	 gverdiTi movlenebia ar arseboba;
•	 Sesabamisi medikamentis da dozis SesarCevad sxva medikamentebiT kvlevebis 

Catarebis saWiroebis ar arseboba;
•	 ufro usafrTxo da efeqturi medikamentebi.
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savarjiSo 8.9:

sxva faqtorebi, rogoricaa kvebis racioni, wona, cxovrebis wesi da pacientis 
mier miRebuli sxva medikamentebi, aseve mniSvnelovania. genetikuri niSnebis 
testireba TiToeuli medikamentis pasuxebze Zalian bevr dros moiTxovs da 
Zviri jdeba.

Tavi 9

savarjiSo 9.1:

proto-onkogenebi mxolod maSin arian aqtiurebi, rodesac ujredebi saWiroeben 
gayofas. 

savarjiSo 9.2:

onkogenebi dominanturi genebiviT moqmedeben, maSasadame mxolod erTi 
onkogenis mutacia sakmarisia simsivnis ganviTarebisTvis.

savarjiSo 9.3:

simsivnis supresori genebi yovelTvis aqtiuria. simsivne mxolod simsivnis 
supresori genis funqciis dakargvis Sedegad ganviTardeba. simsivnis supresori 
genebi recesiuli genebiviT moqmedeben; simsivne mxolod orive genis funqciis 
dakargvis Sedegad ganviTardeba.

savarjiSo 9.4:

savaraudod, sxvadasxva kancerogenul nivTierebaze ifiqreT. erT-erTi 
magaliTia azbesti.

savarjiSo 9.5:

mzis abazanebis dros ultraiisfer sxivebs SeuZlia dnm-is fuZeebs Soris 
bmebis Secvla. 

savarjiSo 9.6:

vaqcinacia xelmisawvdomia adamianis papiloma virusze da B hepatitze. 

savarjiSo 9.7:

onkogenebi aris somaturi mutaciebis Sedegi da Taobidan TaobaSi ar 
gadaecema. simsivnis supresori genebis memkvidreobiT gadacema SesaZlebelia 
germinaciuli xazis ujredebSi mutaciebis arsebobis SemTxvevaSi da amitomac 
simsivnis supresor genebs ojaxuri simsivneebis gamowveva SeuZliaT.

Tavi 10

savarjiSo 10.1 - 10.10: 

es kiTxvebi sakamaToa, msjelobas moiTxovs. 

savarjiSo 10.11: Ramis paroqsizmuli hemoglobinuria SeZenili genetikuri 
daavadebaa, romelic memkvidreobiT ar gadaecema. imis saSiSroeba, rom elisi 
am daavadebas Svils memkvidreobiT gadascems, ar arsebobs.
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G0, G1, G2- ujredis sasicocxlo ciklis (interfazis) fazebi.

Ex vivo -movlena, romelic xdeba organizmis gareT. 

In vivo - cocxali organizmis SigniT mimdinare procesi. 

In situ - `adgilze~ - procesi garkveul ubanze.

p - qromosomis mokle mxari.

q - qromosomis grZeli mxari.

X qromosoma - sasqeso qromosoma; qalebs aqvT ori X qromosoma, mamakacebs mxolod 
erTi.

X- SeWiduli memkvidreoba - mxolod X-qromosomaze lokalizebuli genebis memkvidreoba. 

Y qromosoma - sasqeso qromosoma romelic dawyvilebulia X qromosomasTan mamakacebSi. 
qalebs Y qromosoma ar aqvT.

adenini - dnm-is fuZe.

avtonomia-eTikuri principi - ufleba pirad gadawyvetilebaze. 

akrocentruli qromosoma - qromosomis tipi, romlis centromeri axlosaa erT-erT 
daboloebasTan da qromosomis erTi mxari bevrad moklea meore mxarTan SedarebiT. 
akrocentrul qromosomebs miekuTvneba me-13, me- 14, me-15, 21-e da 22-e da iReben 
monawileobas robertsonul translokaciaSi.

albaToba - garkveuli genebis da genetikuri daavadebis memkvidrulad gadacemis riskis 
Sefaseba.

alelebi - homologiuri qromosomebis identur lokusebSi lokalizebuli genebis 
alternatiuli formebi; alelebis sxvadasxva formebi ganapirobebs memkvidrul 
variaciebs, rogoricaa Tvalis feri da sisxlis jgufi.

aminomJava - cilis struqturuli erTeuli.

amniocentezi - prenataluri diagnostikisTvis amnionuri siTxis aRebis procedura; 
amnionis siTxe Seicavs nayofis ujredebs.

aneuploidia - qromosomaTa nebismieri raodenoba, romelic zustad ar Seesabameba 
haploiduri nakrebis jerad ricxvs. adamianebSi aneuploidiis yvelaze gavrcelebuli 
formebia trisomia (zedmeti qromosomis arseboba) da monosomia (erTi qromosomis 
nakleboba).

aniridia - Tvalis feradi garsis ganuviTarebloba.

antigeni - nebismieri substancia, romelic organizmSi moxvedris Semdeg iwvevs imunuri 
sistemis mier mis sawinaaRmdego antisxeulebis warmoqmnas.

leqsikoni
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apoptozi - ujredis genetikurad kontrolirebadi, daprogramirebuli kvdoma. 
warmoadgens bunebrivi process daberebuli da dazianebuli ujredebis mosaSoreblad.

arasruli (daqveiTebuli) penetrantoba - rodesac genetikuri niSan-Tvisebis ganmsaz-
Rvreli geni arsebobs, magram fenotipurad ar eqspresirdeba.

arasruli dominantoba - eqspresirdeba an gadaecema, rogorc naxevrad-dominanturi 
geni an niSanTviseba.

autosoma - nebismieri birTvuli qromosoma sasqeso qromosomebis garda; adamianis 
kariotipSi 22 wyvili autosomaa.

autosomur dominanturi - genetikuri mdgomareoba, romelic vlindeba, im SemTxvevaSi, 
rodesac qromosomuli wyvilidan mxolod erTi atarebs mutantur alels, miuxedavad 
imisa, Tu rogor alels Seicavs meore qromosoma.

autosomur recesiuli - genetikuri mdgomareoba, romelic vlindeba mxolod im 
SemTxvevaSi, Tu mutantur alels atarebs qromosomuli wyvilidan orive autosomuri 
qromosoma.

gameta - specializirebuli reproduqciuli ujredi (kvercujredi an spermatozoidi) 
qromosomebis haploiduri nakrebiT.

genetika - mecniereba memkvidreobisa da cvalebadobis Sesaxeb.

genetikuri konsultacia - komunikaciis procesi, romlis mizania riskis qveS myofi 
an daavadebuli adamianebisTvis informaciis miwodeba, daxmareba, daavadebis riskis 
gamoTvla, rTuli fsiqologiuri sakiTxebis gansazRvra, raTa gasagebi gaxdes 
mdgomareoba, daavadebis gadacemis albaToba da riski.

genetikuri monacemi - individis genotipTan da fenotipTan dakavSirebuli nebismieri 
informacia. 

genetikuri skriningi - garkveuli genetikuri daavadebis (an mdgomareobis) ganviTarebis 
an memkvidreobiT gadacemis riskis gamovlenis mizniT adamianebis jgufis analizi. 

genetikuri testireba - genetikuri masalis cvlilebebis dadgena.

genetikuri SeWiduloba - erT qromosomaSi erTmaneTTan axlos lokalizebuli sxvada-
sxva alelebi.

geni - memkvidreobis erTeuli; qromosomuli dnm-is Tanamimdevroba, romelic saWiroa 
funqciuri produqtis Sesaqmnelad.

genomi - dnm-is sruli Tanamimdevroba, romelic Seicavs mTlian genetikur informacias 
organizmis Sesaxeb. 

genomika - genetikis dargi, romelic swavlobs genomis struqturul da funqciur 
maxasiaTeblebs.

genotipi - individis genetikuri konstitucia, ufro konkretulad, erTi lokusis 
alelebi

genuri Terapia - memkvidruli darRvevis koreqtireba genur doneze. 

germinaciuli ujredebis mutacia - nebismieri cvlileba germinaciuli xazis ujredebSi. 
es mutacia memkvidreobiT gadaecema STamomavlobas da warmodgenili iqneba maTi 
organizmis yvela ujredSi. 

guanini - dnm-is fuZe.

daavadebuli - individi, romelic avlens garkveuli genetikuri daavadebis simptomebs.
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dezoqsiribonukleinis mJava - makromolekula, romelic moicavs cocxali organizmebis 
struqturisa da funqciis ganmsazRvrel genebs da uzrunvelyofs genetikuri 
informaciis gadacemas TaobebSi.

delecia - mutaciis tipi, romelic iwvevs qromosomidan dnm-is Tanamimdevrobis dakargvas.

de novo mutacia - axali mutacia, romlis matarebeli arcerTi mSobeli ar aris. 

dinamikuri mutacia - dnm-is progresuli cvlileba, umetesad trinukleotidur 
ganmeorebadobaTa Tanamimdevrobebis amplifikacia, romelic gavlenas axdens genis 
eqspresiis xarisxze. 

diploidi - dawyvilebuli qromosomebis sruli raodenoba (orjer haploiduri). 
ujredebis umetesobas, gametebis garda aqvT diploiduri qromosomTa nakrebi.

displazia - ujredebis ganviTarebis paTologia.

dnm - ix.dezoqsiribonukleinis mJava.

dominanti - geni, romelic yovelTvis eqspresirebs.

duplikacia - mutaciis tipi, romelic iwvevs dnm-is nebismieri nawilis erTi an meti 
aslis produqcias.

evgenika - genetikuri niSan-Tvisebebis gaumjobeseba SerCeviTi dawyvilebis gziT. 

embrioni - adamianis organizmis ganviTarebis safexuri, romelic grZeldeba rva kviris 
ganmavlobaSi kvercxujredis ganayofierebis Semdeg. 

empiriuli riski - adamianis genetikaSi albaToba imisa,rom ojaxuri niSani gamovlindeba 
ojaxis romelime wevrSi; emyareba daavadebuli da janmrTeli individebis fiqsirebul 
raodenobas ojaxebSi da ara daavadebis gamomwvevi meqanizmebis codnas

epikantusi - kanis nakeci zeda quTuToze, romelic faravs Tvalis Sida kuTxes.

epistazi - araalelur genTa urTierTqmedeba, roca erTi geni Trgunavs meore genis 
moqmedebas

erTeuli genis daavadeba - erTi lokusis erTi an wyvili mutanturi aleliT gamowvuli 
daavadeba.

veqtori - dnm-is molekula klonirebuli geniT an dnm-is fragmentiT, romelsac aqvs 
specifikur maspinZelSi replikaciis unari. veqtorebad gamoiyeneba plazmidebi, 
virusebi, xelovnur qromosomebi.

zigota - ganayofierebuli kvercxujredis Sedegad miRebuli diploiduri ujredi.

zrdasrul asakSi dawyeba - genetikuri daavadeba an mdgomareoba, romelic mxolod 
zrdasrul asakSi gamovlindeba.

Tandayolili - dabadebisTanave gamovlenili mdgomareoba.

Terapia - ix. genuri Terapia

Timini - dnm-is fuZe.

inversia - mutaciis tipi, rodesac xdeba qromosomis segmentis gawyveta da Setrialeba

imprintingi - epigenetikuri movlena, rodesac alelebis gansxvavebuli eqspresia 
damokidebulia mSobliseul warmomavlobaze.

insercia - mutaciis tipi, rodesac xdeba genetikuri masalis Casma erTi qromosomidan 
meore qromosomaSi. 

informaciuli rnm - rnm - is molekula, romelic warmoadgens matricas cilebis 
sinTezisTvis.
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informirebuli Tanxmoba - komunikaciis procesi, romlis drosac pirovnebas 
informaciis safuZvelze damoukidebeli gadawyvetilebis miRebis saSualeba eZleva .

iSviaTi - genetikuri darRveva romlis sixSire 1 ze naklebia yovel 5.000 cocxladSobilSi.

kariograma - suraTi (mikrografi), romelzec qromosomebi dalagebulia zomis mixedviT.

kariotipi - ujredis birTvSi ganTavsebuli qromosomebis nakrebi saxeobisTvis 
damaxasiaTebeli formiT da zomiT.

karcinogeni - simsivnis gamomwvevi qimiuri an fizikuri agenti.

kibo - invaziuri da/an metastazuri axali paTologiuri qsovilis masa.

kodis gadagvareba - sxvadasxva kodonebi kodireben erTi da imave aminomJavas.

ko-dominantoba - orive alelis Tanabari eqspresia heterozigotul mdgomareobaSi.

kodoni - dnm-is an rnm-is sami fuZis Tanamimdevroba/tripleti, romelic erT specifiur 
aminomJavas Seesabameba.

kodonis ganmeorebebi - erTi da igive kodonebis fuZeTa ganmeoreba.

konsultandi - pirovneba romelic mimarTavs klinikas genetikuri konsultaciisTvis.

letaluri aleli - mutirebuli aleli, romelic iwvevs individis naadrev sikvdils.

lokusi - genis lokalizaciis adgili qromosomaSi.

malignizacia - ujredebis ukontroli proliferacia da unari SeiWras sxva qsovilebSi.

meiozi - ujredis gayofa, romlis Sedegad formirdeba gametebi qromosomebis 
haploiduri kompleqtiT.

memkvidreoba - genetikuri masalis gadacema mSoblebidan STamomavlobaze.

memkvidreobiT gadacemis forma - kanonzomiereba, romliTac genetikuri niSanTviseba 
gadaecema Taobidan Taobas.

memkvidreobiToba - genetikuri cvalebadobiT ganpirobebuli fenotipuri cvalebadobis 
wili populaciaSi garkveuli raodenobrivi an Tvisobrivi niSan-Tvisebis mixedviT.

mendeliseuli memkvidreoba - gregor mendelis mier aRwerili memkvidreobis tipi, 
romelic asaxavs erTi genis niSan-Tvisebis memkvidreobiT gadacemas. 

mendelis kanonebi - principebi erTeuli genis niSan-Tvisebebis memkvidreobis Sesaxeb, 
romelic aRmoCenilia gregor mendelis mier.

metacentruli qromosoma - qromosoma romelSic centromeri mdebareobs ise, rom 
orive mxari Tanabari sigrZisaa.

mikrocefalia - neirodegeneraciuli darRveva, rodesac Tavis garSemoweriloba 
normaze bevrad mcirea.

misens mutacia - mutacia, romlis Sedegad erTi aminomJavis specifikuri kodoni 
icvleba sxva aminmJavis specifikuri kodoniT. 

mitozi - ujredis gayofis procesi, romlis Sedegad warmoiqmneba sawyisi ujredis 
genetikurad identuri ori ujredi.

mitoqondria - ujredis organoidi, romelic amaragebs ujreds qimiuri energiiT.

mozaicizmi - erTi zigotidan warmoqmnili ujredis ori populacia sxvadasxva 
genotipiT, romelic warmodgenilia erT individSi.

monogenuri - niSan-Tviseba, romelic kontroldeba erTeuli geniT. 
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monosomia - admianis ujredi mxolod 45 qromosomiT, romlis dros erT qromosomul 
wyvils aklia erTi qromosoma. 

multifaqtoruli memkvidreoba - memkvidreobis tipi, romlis drosac niSan-Tviseba 
ganisazRvreba erTi an meti genis da garemo faqtorebis erToblivi moqmedebiT.

mutageni - agenti, romelic iwvevs mutacias.

mutacia - genomuri dnm-is Tanamimdevrobis mudmivi cvlileba.

nayofi - ganviTarebis safexuri, romelic grZeldeba ganayofierebis Semdeg mecxre 
kviridan dabadebamde. 

neonataluri - sicocxlis pirveli oTxi kvira.

niSan-Tviseba - damaxasiaTebeli niSani. 

nonsens mutacia - mutaciis tipi,rodesac dnm-Si erTi nukleotidis Canacvleba iwvevs 
terminaciuli kodonis formirebas da cilis sinTezis naadrev Sewyvetas. 

nukleosoma - qromatinis pirveladi struqturuli erTeuli, romelic Sedgeba rva 
histonis molekulisagan da masze daxveuli dnm-is 140-150 fuZe wyvilisagan.

nukleotidi - nukleinis mJavas (dnm-is an rnm-is) monomeri, romelic Sedgeba dezoqsi-
ribozis an ribozis, fosformJavas naSTis da azotovani fuZisagan.

onkogeni - proto-onkogeni, romlis mutacia iwvevs ujredis ukontrolo, daCqarebul 
zrdas da gayofas.

organoidi - ujredis diferencirebuli struqtura, romelic asrulebs specifikur 
funqcias.

ojaxis istoria - genetikuri naTesaoba ojaxSi samedicino istoriasTan erTad.

ojaxuri - genetikuri niSani, romelic ufro xSiria daavadebuli individis ojaxSi, 
vidre saerTo populaciaSi

penetis cxrili - STamomavlobis SesaZlo genotipis da fenotipis albaTobis amsaxveli 
cxrili.

penetratoba - individebis wili, romelTac aqvT konkretuli daavadebis gamomwvevi 
genotipi (roca cnobilia, rom es genotipi iwvevs konkretul daavadebas) da avlenen 
am daavadebis raime niSans an simptoms.

peptiduri bmebi - cilis pirvelad struqturaSi aminomJavebs Soris kavSiri. 

personalizirebuli medicina - individis janmrTelobis mdgomareobis gasaumjobeseblad 
prevenciuli, diagnostikuri da Terapiuli Carevis dros genomis da ojaxis istoriis 
Sesaxeb informaciis sistematuri gamoyeneba. 

pirveli rigis naTesavebi - individis mSoblebi, Svilebi an da-Zma. 

plazmida - damoukideblad replicirebadi, eqstraqromosomuli rgoluri dnm-is 
molekulebi baqteriaSi an safuarSi, romelic gamoiyeneba dnm-is veqtorebad.

pleiotropia - erTi alelis an aleluri wyvilis mravlobiTi fenotipuri gamovlineba.

poligenuri niSan-Tviseba - niSan-Tviseba, romelic vlindeba ramdenime genis erToblivi 
moqmedebis Sedegad.

polimorfizmi - populaciis 1%-ze metisTvis damaxasiaTebeli dnm-is Tanamimdevrobebis 
cvlilebebi. 

polipeptidi - aminomJaveebisgan Semdgari jaWvi.
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premutacia - situacia, rodesac xdeba qromosomaSi nukleotidebis tripletebis 
ganmeorebadi eqspansia, romelic cdeba normis farglebs, magram sakmarisi ar aris 
daavadebis gamosawvevad.

prenataluri diagnostika - orsulobis periodSi nayofis mdgomareobis dasadgenad 
Sesrulebuli bioqimiuri, genetikuri an ultrabgeriTi gamokvlevebi. 

presimptomuri testireba - janmrTel adamianis genetikuri analizi romelsac aqvs 
garkveuli davadebis ganviTarebis riski.

probandi - ojaxis wevri genetikurad gansazRvruli niSan-TvisebiT, vinc pirvelma 
miipyro klinicistis an mkvlevaris yuradReba.

proto-onkogeni - normaluri geni, romelic akontrolebs ujredis gayofas.

recesiuli - aleli, romelic ar eqspresirdeba, Tu dawyvilebulia dominant alelTan. 
recesiul formaSi aseTi geni eqspresirdeba mxolod im SemTxvevaSi, Tu orive wyvili 
aleli recesiulia.

ribonukleinis mJava (rnm) - makromolekula, romelic miiReba dnm-dan genetikuri 
informaciis transkripciis Sedegad da monawileobs translaciaSi. mniSvnelovania 
cilis sinTezis dros. 

riskis Sefaseba - garkveuli genuri mutaciis matarebeli pirovnebis daavadebis 
ganviTarebis riskis raodenobrivi da Tvisobrivi Sefaseba. 

rnm - ix. ribonukleinis mJava.

robertsonuli translokacia - ori akrocentruli qromosomis mokle mxrebis dakargva 
da grZeli mxrebis SeerTeba centomerTan.

sagvartomo nusxa - ojaxuri istoriis sqema, romelzec aRniSnulia ojaxis wevrebi, 
maTi kavSiri probandTan, agreTve maTi mdgomareoba (statusi) garkveul niSanTan 
mimarTebaSi.

sagvartomo nusxis analizi - memkvidruli niSan-Tvisebebis analizi sagvartomos 
wevrebSi. 

sailens (Cumi) mutacia - nukleotidis Canacvleba, romlis Sedegad ar icvleba 
kodirebuli aminomJava.

samarTlianoba - eTikuri principi - samarTliani da miukerZoebeli zrunvis Tanasworobis 
uzrunvelyofa yvela individis mimarT. 

sargeblianoba - eTikuri principi - kargis keTebis valdebuleba.

sasqeso qromosomebi - X da Y qromosoma; sqesis ganmsazRvreli qromosomebi. 

satransporto rnm - rnm-is molekula romelsac gadaaqvs specifiuri aminomJava cilis 
sinTezisaTvis. 

simsivne - axali, anomaluri qsovilis masa.

simsivnis supresori geni - ujreduli ciklis regulaciaSi monawile genebi, romlebic 
arapirdapir monawileoben ujreduli gayofis gakontrolebis procesSi dazianebuli 
dnm-is reparaciis da genomis erTianobis SenarCunebis gziT.

sindromi - fenotipuri Tvisebebis erToblioba, romelic erTdroulad gamovlindeba, 
rogorc daavadebis maxasiaTebeli. 

sisxliT naTesaoba - genetikurad monaTesave individebis SeuRleba, romlebsac saerTo 
winapari hyavT.

skriningi - ix. genetikuri skriningi.
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somaturi mutacia - mutacia, romelic xdeba somatur (ara germinaciul) ujredebSi, am 
tipis mutacia ar gadaecema momaval Taobebs.

sporaduli mutacia - mutacia, romelic ar aris STamomavlobiT miRebuli mSoblebisgan. 

submetacentruli qromosoma - qromosoma, romelSic centromeri mdebareobs ise rom 
qromosomis erTi mxari mcired moklea meoresTan SedarebiT.

sqesiT SezRudva - autosomuri genis sqesze damokidebuli eqspresia.

sqesiT SezRuduli, sqesiT ganpirobebuli - niSan-Tviseba, romelic ar aris sqesTan 
SeWiduli magram gansxvavebuli sixSiriT da xarisxiT vlindeba mamakacebSi da 
qalebSi.

sqesTa Tanafardoba - mamakacebis da qalebis dabadebis raodenobrivi Tanafardoba 
populaciaSi. 

sqesTan SeWiduli - niSan-Tviseba, romelic ganpirobebulia sasqeso qromosomebze 
lokalizebuli genebiT.

telomeri - qromosomis boloSi lokalizebuli dnm-is Tanmimdevroba. 

telocentruli qromosoma - qromosoma romlis centromeri mdebareobs qromosomis 
bolos (ar gvxvdeba adamianebSi).

teratogeni, teratogenuli - agenti romelic iwvevs Tandayolil defeqtebs.

transkripcia - ujredis birTvSi erTZafiani rnm-is molekulis sinTezi dnm-is 
matricidan, romelic rnm polimerazaTi katalizdeba.

translacia - sainformacio rnm-is nukleoitiduri Tanamimdevrobis informaciis 
safuZvelze peptiduri jaWvis (cilis) sinTezis procesi. 

translokacia - erTi qromosomis segmentis gadatana meore qromosomaze. Tu ori 
arahomologiuri qromosoma erTmaneTs ucvlis ubnebs, translokacia iqneba 
reciprokuli

tripleturi ganmeorebebi - qromosomis garkveul ubanSi samnukleotidiani ganmeorebebis 
Tanamimdevrobebi. 

trisomia - adamianis ujredi 47 qromosomiT (erTiT zedmeti).

uracili - azotis Semcveli fuZe romelic aris rnm-is da ara dnm-is molekulaSi, qmnis 
fuZeTa wyvils adeninTan. 

farmakogenetika - genetikis dargi, romelic Seiswavlis genetikuri cvalebadobis 
gavlenas wamlis pasuxsa da metabolizmze.

farmakogenomika - genomuri informaciis an meTodebis gamoyeneba farmakogenetikuri 
problemebis gadasaWrelad

fenokopia - specifikuri genotipiT gansazRvrul fenotips mimsgavsebuli fenotipi, 
romelic ganpirobebulia sxvadasxva, rogorc wesi aragenetikuri faqtorebiT.

fenotipi - individis bioqimiuri, fiziologiuri da morfologiuri maxasiaTeblebi, 
romlebic ganpirobebulia misi genotipis da garemos urTierTqmedebiT. 

fermenti - cila, romelic aCqarebs specifiur bioqimiur reaqciebs.

fsevdo autosomuri ubani - X da Y qromosomis erTnairi, distaluri ubnebi, romlebic 
krosingoverSi monawileoben.
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fuZe - dnm-is struqturuli nawili. fuZeebi warmodgenilia wyvilis saxiT- adenini 
komplementarulia Timinis da guanini - citozinis.

qorionis xaos nimuSis aReba - procedura, romelic moicavs placentis qorionis xaodan 
ujredebis nimuSebis aRebas.

qromatinis Zafi - dnm-is da cilebis kompleqsi, romelic qmnis qromosomas.

qromosoma - ujredis birTvis Zafiseburi struqtura; Sedgeba qromatinisagan da atarebs 
genetikur informacias.

qromosomuli anomalia - qromosomis raodenobrivi an struqturuli cvlileba.

centromeri- Svileuli qromatidebis SekavSirebis ubani, romelic mas yofs grZel (q) 
da mokle mxrad (p). 

citozini - dnm-is fuZe.

wakiTxvis CarCos gadaadgilebis mutacia - samis arajeradi raodenobis nukleotidebis 
dakargva an momateba, rac iwvevs dnm-is kodis tripleturi bunebis sinqronizaciis 
darRvevas.

wertilovani mutacia - erTi fuZeTa wyvilis cvlileba dnm-Si.

winaswarganwyobis geni - geni , romelic ganapirobebs midrekilebas daavadebisadmi.

janmrTeli - (aq) individi, romelic ar avlens specifikuri genetikuri mdgomareobis 
raime simptoms ojaxSi, an ara aqvs mutanturi geni. 

haploidi - spermatozoidis an kvercxujredis qromosomuli raodenoba, romelic 
warmodgenilia yoveli wyvili qromosomis TiTo wevriT. 

haploTavsebadoba - situacia, romlis drosac erTi funqciuri aleli sakmarisia saWiro 
raodenobis cilis warmosaqmnelad.

haploukmarisoba -situacia, romlis drosac mxolod erT normalur alels ar SeuZlia 
sakmarisi raodenobis cilis warmoqmna. (normaluri raodenoba warmoiqmneba ori 
funqciuri alelis mier).

hemangioblastoma - nervuli sistemis an Tvalis sisxlZarRvebis keTilTvisebiani 
simsivne 

hemartoma - keTilTvisebiani simsivnuri warmonaqmni

heterozigoti (heterozigotuli) - individi an genotipi konkretuli genis ori 
gansxvavebuli aleliT saTanado lokusSi, romelTaganac TiToeuli miiReba TiTo 
mSoblisgan.

hipotonia - kunTebis tonusis daqveiTeba.

histoni - qromosomaSi dnm-Tan asocirebuli fuZe cilebi.

homozigoti (homozigoturi)-individi an genotipi konkretuli genis ori identuri 
formis aleliT saTanado lokusSi, romelic memkvidreobiT miiReba TiToeuli 
mSoblisgan.

homologiuri - qromosomuli wyvili, romelTagan erTi qromosoma mamiseulia da meore 
dediseuli. 
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gverdis aRmniSvneli cifrebis gverdiT moyvanili aso “s” - aRniSnavs suraTs, “c” - 
aRniSnavs cxrils 

ABL geni, 167
ABO sisxlis jgufi, 38, 57-60
ADA geni, 46c, 76c
AMELX geni, 79c
APC geni, 172
APOE geni, 104, 105
APP geni, 103-4
AR geni, 83
ATP7A geni, 76c

B antigeni, 38
B ujredis (folikularuli) limfoma, 168
B12 vitaminis deficiti, 105
BCL2 geni, 168
BCR geni, 167
BCR-ABL geni, 167
BRCA 1 geni, 35, 172, 185c
BRCA 2 geni, 172

Cap geni, 153, 156
CDKNA 2 geni, 175
CDLD   geni, 46c
CFTR geni, 46c, 138, 158-9
CLIMB, 202
CLN3 geni, 46c
COL4A5 geni, 76c
CTLA4 geni, 96
CUX2 geni, 102
CYP 2C9 fermenti, 162
CYP 2D6 fermenti, 162

de novo mutacia, 109, 136, 137, 140, 144, 171 
DeCode kompania, 200
DMD geni, 76c

DMPK geni, 52c

e4 alelebi, 104
e4,104
ex vivo, 157 
EuroGentest Network of Excellence (2008), 183

FAT geni, 102
FBN1 geni, 52c, 137
FGFR3 geni, 52c, 136
FMR1 cila, 128

Gap 0 (G0), 8s, 9 
Gap 1 (G1), 8s, 9  
Gap 2 (G2), 8s, 9   
GBA geni, 46c
G72 geni, 102
GALT geni, 46c, 54
GeneReviews, 202

HBB geni, 47c
HER2 geni, 161
HER-2/neu onkogeni, 166
HEXA geni, 47c, 56 
HFE geni, 46c 
HLA  genebi, 96
HNPCC geni, 171, 172 
HTC2  geni, 79c
HTT     geni, 52c

IDDM2 geni, 96
IGHMBP2 geni, 46c
in situ, 157 
in vivo, 157 
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IRF 6 geni, 106

KCNE1 geni, 98c, 99
KCNE2  geni, 98c
KCNH2  geni, 98c
KCNQ1  geni, 98c, 99

LDLR geni, 52c
LMNA geni, 98, 107

MECP2
MEN1 geni, 169
MECP2 geni, 79
MID 1 geni, 106
MSH 2 geni, 172
MSH 6 geni, 172
MSX 1 geni, 106
MTHFR geni, 105
MYBPC3 geni, 97
MYC geni, 167, 168, 172, 176
MYH7 geni, 97, 98

NEMO geni, 79c
NF 1 geni, 52c, 170 
NDP geni, 76c

OPN1LW  geni, 76c
OPN1MW geni, 76c

p mxari, 4 
P16 cila, 175
P21 cila, 172
P450 fermentebi, 172-3
P53 geni, 192, 193
PAH geni, 47c
PDGFB geni, 166
PHEX geni, 79c, 142
PHF 8 geni, 106
PKD1 geni, 52c
PKD2 geni, 52c
PMP22 geni, 122
PPOX geni, 52c
PSEN1 geni, 104
PSEN2 geni, 104
PVRL 1 geni, 106

q mxari, 4

RAS  geni, 167
RB  geni, 54, 169
RB 1 geni, 170

RET geni, 167
ROR2 geni, 52c

SCN5A geni, 98c
SHOX geni, 80
SIS onkogeni, 166
SMN1 geni, 47c

T lokusi, 105
T ujreduli leikemiis virusi, 176
TTT kodoni, 158
TYR geni, 46c

UAA, 15
UAG, 15
UGA, 15
USH1C geni, 46c

VANGL1 geni, 105
VAPB geni, 46c
VHL geni, 171

WAGR sindromi, 118c, 119
WAS geni, 76c
WT1 geni, 171
WT2 geni, 171
WT3 geni, 171
WT4 geni, 171
WT5 geni, 171

X inaqtivacia, 81-2
X trisomia, 113c, 114
X qromosoma, 5, 65-6, 68-9, 71-9 
Xp, 106, 113
Xq, 143
X-SeWiduli genebi, 66s, 71, 81
X-SeWiduli memkvidreoba, 71-9 
 dominanturi, 77-9
 magaliTebi, 76c, 142-4
 niSan-Tvisebebi, 71
 recesiuli, 73-6, 80-4, 82
 sagvartomo nusxa, 142, 141s
 ZiriTadi maxasiaTeblebi, 79
 wesebi, 140, 142
XY qromosoma, 65
XYY sindromi, 113c, 114-15

Y qromosoma, 5, 65, 67-70, 
Yq, 140
Y-SeWiduli genebi, 67, 71
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Y-SeWiduli memkvidreoba, 80
 magaliTi, 140
 niSan-Tviseba, 71
 sagvartomo nusxa, 140s
 wesebi, 139
YP 3A4 fermenti 162

adamianis genomis kvlevis erovnuli 
instituti, 202

adamianis genomis proeqti, 160, 163
adamianis imunideficitis virusi (HIV), 176
adamianis mendeliseuli memkvidreobis baza 

(OMIM), 178, 202
adamianis mier gamowveuli radiacia, 175
adamianis  papiloma virusi  (HPV), 176
adamianis qsovilebis aqti (2005), 197
adenini, 12, 13s, 15
adeno-asocirebuli virusebi, 154c, 156
adenozin deaminazas deficiti, 46c
adenozintrifosfati 4
adenovirusi, 154c, 156, 159
avTvisebiani melanoma, 175
avtonomiuroba, 194, 
azoospermia, 140
akrocentruli qromosoma, 6s, 
albaToba 
 gamoTvla, 87-8
aldosteroni, 100
alelebi, 22-3, 
 e4,104
 dominanti, 22-3, 25
 ko-dominanti, 56-7
 letaluri, 53, 61-2
 maRali sixSire, zogierT populaciaSi, 185c
  mravlobiTi, 57-61
 recesiuli, 23, 25
 segregacia, 26-33
 Secvlili/mutirebuli, 41, 42, 48-9, 54, 59
alportis sindromi, 66s, 76c
alfa Talasemia, 125, 185c
alchaimeris daavadeba, 94c, 103-5
alchaimeris daavadeba dakavSirebuli daunis 

sindromTan, 103
alchaimeris daavadebis adreuli dawyeba, 104, 

112
alchaimeris sporaduli forma, 103c, 104
amiloidis prekursori cila, 103-4
aminomJaveebi, 13-15, 128 
aminocentezi, 149-50 
anafaza, 7c, 9
angelmenis sindromi, 120

angiotenzin I, 100
angiotenzin II, 100
angiotenzinis gardamqmneli fermenti (ACE), 100 
aneuploidia, 174
anencefalia, 105
aniridia, 119
antigenebi, 38, 58 
anhidrotuli eqtodermuli displazia, 66s, 

76c, 82
apoptozi, 169 
 ix. aseve ujredis kvdomis regulatorebi
arabalansirebuli struqturuli anomaliebi, 

118-22
aradireqtiuli konsultacia, 183-4, 194
ar avno, 195, 
arasruli amilogenezi 66s, 79c
arasruli  dominantoba, 55
arasruli  penetrantoba, 54
arteriuli wneva, 99-100
asakobrivi jgufebi, sqesTa Tanafardoba 69-70
asTma, 94c
asoebi, aRniSvnebi, aleluri niSanTvisebebi, 

23, 58
atomuri radiacia, 175
autosomebi, 5, 26
autosomur dominanturi memkvidreoba
 variantebi, 53-4
 maxasiaTeblebi, 48, 135
 sagvartomo nusxa, 135s
autosomur recesiuli memkvidreoba, 42-8, 

137-9
autosomur recesiuli
 daavadebebi, 46-47c, 138-9
 damatebiTi riski, 47
 maxasiaTeblebi, 42, 137
 sagvartomo nusxa, 137s
 xasiaTi, 42-6
aqondroplazia, 34, 36, 52c, 62, 135-6
axali cvlilebebi, mutaciebi, 53

bavSvTa, mozardTa da dedaTa erovnuli 
samsaxuri, 189

balansirebuli struqturuli anomaliebi, 115-7
baris sxeuli, 81
barkitis limfoma, 168
batenis daavadeba, 46c
bekeris kunTovani distrofia, 76c
beta amiloidi, 103
beta Talasemia, 125, 185c
bilipiduri (ormagi lipiduri) Sre, 2
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biobankis monacemebi, 200
biobankis proeqti, 107
biopolaruli darRveva, 94c, 102-3
birTvaki, 2s, 3
birTvis forebi, 2
birTvis membrana/garsi, 2
birTvuli genomi, 17, 35
bombeis fenotipi, 38
braqidaqtilia, 52c
bunebrivi radiacia  175

gadagvareba (kodis), 15 
galaqtozemia, 46c
gameta 
 formireba, 26, 35 
gamokvleva 177
gamoTvla, 87-8
gadamravlebis kanoni, 87-8
ganviTarebasTan dakavSirebuli mimarTva, 188

gayofili nikapi, 24, 87, 88
gapobili tuCi/sasa, 93, 94c, 105c, 106
garemo faqtorebi
 multifaqtoruli daavadebebi, 92-107
 simsivne, 173-6
 qromosomuli darRvevebi, 122
gaxangrZivebuli  QT sindromi, 98-9
gaxangrZlivebuli genuri Terapia, 157
gayofis TiTistara, 7c
genebi, 11, 22  
 dazianebuli, 47, 72, 171
 multifaqtoruli daavadebis gansazRvra, 107
 polimorfuli, 161, 162
 ujredis TviTmkvleli genebi, 152, 157, 172-3
 fsevdoautosomuri, 67, 80
 ix. aseve onkogenebi; simsivnis- 

damTrgunveli genebi
genetikaze dafuZnebuli diskriminacia, 201
genetikis mTavari wyaro, 203
genetikosi  konsultantebi
 genetikos konsultantad gaxdoma, 186-8
 genetikis ganaTlebis da ganviTarebis 

erovnuli centri, 147, 181
genetikosi meddebis da konsultantebis 

asociacia, 183, 186
genetikuri  konsultacia, 183-5 miznebi, 183-4
 gansazRvreba, 183
 memkvidruli daavadeba, 185
 prenataluri, 184
 pacientisTvis mimarTvis micema, 188-92
 testisTvis, 192-4

genetikuri  momsaxureba (didi britaneTi), 182-3
genetikuri  mdgomareoba, daavadeba
 X-SeWiduli dominanturi, 66s, 79c
 X-SeWiduli  recesiuli, 66s, 76c 
 letaloba, 61-2
 maRali sixSiris, populacia, 185c
 pleiotropia, 38
 ix. aseve monogenuri daavadebebi; 

poligenuri daavadebebi; recesiuli 
daavadebebi

genetikuri  riski
 multifaqtoruli daavdeba, 93-4
gamoTvlis principebi, 87-8
 ix.aseve, empiriuli riski; risk faqtorebi
genetikuri  cvalebadoba, 9, 17, 89-90, 161
genetikuri aliansi (didi britaneTi), 202
genetikuri ganaTlebis centri (avstralia), 202
genetikuri defeqtebi, riski, 47-8
genetikuri informacia, 11-18
 Senaxva, 17
 Senaxulis informaciis eqspresireba, 17
 ix. aseve, konfedencialoba; genetikuri 

konsultacia
genetikuri klubi, 196
genetikuri SeWiduloba, 36-7 
genetikuri masala, klasifikacia, 17-8
genetikuri monacemebi 
gamoyeneba, 199-201
genetikuri skriningi, 149-51, 194, 
 neonataluri, 150
 prenataluri, 149-50, 194
 SezRudva, 151
genetikuri testireba, 149-51, 193-4
 diagnozireba, 149, 193 
 konsultacia, 192
 matareblebi, 150, 193
 mgrZnobeloba, 193
 prediqtiuri, 150-1, 193
 preimplantacia, 194
 presimptomuri, 150-1, 193 
 SezRudva, 151
genis gadatanis meTodebi, genuri Terapia, 157
genis dozis momatebis Terapia, 151
genis inhibirebis  Terapia, 151
genis moqmedebis formebi, 54-5
genuri mutaciebi, 123-9
 Y - SeWiduli memkvidreoba, 140
 autosomur dominanturi daavadeba, 135-7
 autosomur recesiuli daavadeba, 137-9
 inducirebuli, 123
 klasifikacia, 128
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 kodonebis  ganmeoreba, 126-8
 spontanuri, 123
 sqesTan - SeWiduli dominanturi daavadeba, 

141-2
 sqesTan - SeWiduli recesiuli daavadeba, 

142-4
 wakiTxvis CarCos gadanacvleba, 123, 125-6
 wertilovani, 123-5
genomi, 6 
genotipi, 23, 30, 32 
genuri Terapia germinaciuli ujredebiT, 152
genuri Terapia, 151-60
 SemTxveva, 158-60 
 Sesabamisoba, 152-3
gamowvevebi, 157
 germinaciuli, 152
 germinaciuli, sasqeso ujredebi, 7
 veqtoris momzadeba, 153-7
 veqtoris  Sesabamissoba, 153, 154-5c
 somaturi, 152
 tipebi, 151-2
 ix. asevekvercxujredi; spermatozoidebi
germinaciuli ujredebis mutacia, 109, 176-7 
glukoza, 13, 95-6
glutamini, 124
gluvi, granularuli endoplazmuri bade, 2s, 3s
goljis sxeuli, 3
goSes daavadeba, 46c, 61, 185c
grZelvadiani daavadebebis erovnuli 

samsaxuri, 189
guanini, 12, 15, 
gulis koronaluri daavadeba,  94c, 189
guneba-ganwyobis cvlilebebi, 102
gutries  testi, 150
gviani dawyeba, ix. mozrdil asakSi dawyeba

daltonizmi (wiTeli-mwvane ferTa 
ganurCevloba), 66s, 76c, 77

damateba, kanoni, 87
damoukidebeli ganawileba, 33-4, 36, 86
daunis sindromi, 103, 112, 117
dazaralebuli, 
dazianebuli genebi, 47, 72, 171
dazRveva, genetikuri monacemebis gamoyeneba, 

200-1
dakarguli qalebi (SemTxveva), 70-1
dedis asaki, qromosomuli darRvevebi, 122
dedis xazi, sqesTan SeWiduli memkvidreoba 

74, 77-8, 144
delecia, 118-21 
demencia, 103, 127

dezoqsiribinukleinis mJava, ix. dnm
diabeti (mellitus), 95-7
dilataciuri kardiomiopaTia, 97-8
dinamikuri mutacia, 36, 126 
di-jorjis sindromi, 121
diploidi, 26 
diploiduri  zigota, 26
diploiduri ricxvi, 5
disbindinis geni, 101
distoluri sisxlis wneva, 99
distrofinis cila, 143-4
diuSenis kunTovani distrofia, 76c, 92c, 143-4
dnm, 2-5, 11-12
 axali cvlilebebi, 53 
 gansxvaveba  rnm-gan, 16c
 mitoqondriuli, 17, 34-5
 mutaciebi, ix. mutaciebi
 profili, 201
 reparaciuli genebi, 171-2
 struqtura, 11-12
 teqnika multifaqtoruli  cvlilebebis 

aRmosaCenad, 107
 transkripcia, 13
 translacia, 14
 Senaxuli informaciis eqspresia, 18s
dominanturi alelebi, 22-5, 27
 letaluri, 61-2
dominanturi memkvidreoba
 sqesTan SeWiduli, 140-2
 X-SeWiduli, 77-80, 157, 158
 ix. aseve, autosomur dominanturi 

memkvidreoba
dominanturi 
dominantoba, 22-5
 ix. ase veko-dominireba, arasruli 

dominireba
dozis kompensacia, 81
duplikacia, 121-2 

edvardsis sindromi, 112
egzocitozi, 2
evgenika, 152 
eTikis kodeqsi (AGNC), 186-7
eTikuri sakiTxebi, 194-201
 genetikuri monacemebis gamoyeneba, 199-201
 mTavari principebi, 195-9
 sargeblianoba, 194-5
eleqtromagnituri radiacia, 174-5
elis-van qreveldis sindromi, 185c
embrionuli ganviTareba, 35, 54, 81-2
embrionis sikvdilianoba, 123
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empiriuli riski, 93, 184 
 fsiqikuri darRvevebi, 101c, 103c
endocitozi, 2
endoplazmuri bade,  3
enis daxveva, 24, 32-3, 86-7
epikantusi, 112, 118, 119 
epilefsia, 112, 119, 120, 125
epistazi, 37-8 
epSteinis-baris virusi 176
eqtrodaqtilia, 34
erovnuli momsaxurebis sferoebi, 188-9 
erTeuli genis daavadeba, ix. monogenuri 

daavadeba
erTeuli genis memkvidreoba, ix. monogenuri 

memkvidreoba
erTi dartyma, 177

valini, 124
vander  vudis sindromi, 106
variabeluri eqspresiuloba, 54
veqtorebi, 153 
 momzadeba laboratoriaSi 
 veqtoris ageba, 154-6
 Terapia, 153, 154-5c, 158-9
 organizmis ujredebis inficireba, 157
 warmoqmna, 156
`vilmsis~ simsivne, 119, 171
virusebi
 genuri Terapia, 153-7
 karcinogenuli, 176
virusuli dnm, 153
volf-hirShornis  sindromi, 118c, 119
von hipel-lindaus sindromi, 171
von reklinghausenis daavdeba, ix. tipi 1 

neirofibromatozi

zeeqspresia, 35, 103, 168
zigota, 26, 123 
zrdasrulis Tanxmoba, 199
zrdasrul asakSi alchaimeris dawyeba, 103-5
zrdasrul asakSi dawyeba, 185 
zrdis faqtorebi, onkogenebi, 166
zrdis faqtorebis receptorebi, 166
zurgis tvinis Tiaqari, 105-6, 150
zurgis tvinis kunTovani atrofia, 47c, 185c

TanamSromelTa kompetenciebia, 181-2
Talasemia, 125, 185c
Tandayolili daavadebebi, 105-6
 generalizebuli hipertrixozi, 79c

 multifaqtoruli, 107
 nefrotuli sindromi, 185c
 siyrue, 46c
 hipoTiroidizmi, 166
Tandayolili defeqtebi, ix. teratogenebi
Tanxmoba, 197-9
Tavisufali radikalebi, 175
Tavisufali yuris bibilo, 28, 28-30s, 30c
Tei-saqsis daavadeba, 46c, 56, 61, 125-6, 185c
Timini, 12, 13, 15, 16t, 174 
Tirkmlis polikistozuri daavadeba, 52c
Tirkmlis paTologiebis erovnuli samsaxuri, 

189
Tvalis feri, 90
Tvalis da kanis albinizmi, 46c

imprintingi, 35-6
imunodeficiti, mZime kombinirebuli, 66s, 76c
inbridingi, 145-6
indoeTi, mamrobiTi sqesis upiratesoba, 70-1
inducirebuli  mutacia, 123
informacia, ix. genetikuri  informacia
informaciis miwodeba, 186, 195
informaciis Senaxva, 17
informaciuli rnm (i-rnm), 13-15 
informaciuli teqnologiebis erovnuli 

programa, 199 
informirebuli  Tanxmoba, 197 
insercia, 115-6 
insulini, 13, 95-6
interfaza, 8, 9
internetis  wyaroebi, 201-3
inversia, 115, 116s, 143 
interfaza, mitozi, 8
islandia, eTikuri problemebi, 200
iSviaTi daavdebebis erovnuli organizacia, 

202 

kanavanis  daavadeba, 185c
kanis pigmentacia, 90-1
karcinogenebi, 173-5 
kardiomiopaTia, 97-8
kariograma, 5, 6s, 
kariotipi, 5, 
katis knavilis sindromi, 118-9
kefa, 112, 
kern-sairis  sindromi, 144-5
kisturi fibrozi 
 genuri Terapia, 158-60
 genetikuri skriningi, 150
 maRali sixSire populaciaSi, 185c
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kisturi fibrozi, 46c, 138
klainfelteris sindromi, 113-4
klinikuri gamoyeneba, 149-64
 genuri Terapia, 151-60
 skriningi, 149-51, 194
 testireba, ix. genetikuri testireba
 farmakogenetika, 160-4
klinikuri genetika, 183
ko-dominanturi, 56-7
kodonebi, 15  
kodonis ganmeorebebi, 126-8  
konfedencialoba, 195-7
konsultanti, 131, 
kosmosuri radiacia, 175
kriki, frensis, 11
kriminaluri samarTlis aqti (2003), 201
kriminaluri dazvervis dnm-is baza, 201
krosingoveri, meiozi, 9-10, 33, 34s
kunTovani distrofia, 76c, 92c, 107, 143-4
kuWis wyluli, 94c

laionizacia, 81, 83
laionis hipoTeza, 81-2
laionizacidan `gaqceva~, 82
leberis memkvidruli  optikuri neiropaTia, 145
letaluri alelebi, 61-2, 
letaluri, genetikuri  daavadebebi, 61-2
leikemia, 117, 167, 175, 176
limfoma, ix. B ujredis limfoma; barkitis 

limfoma
lipiduri  darRveva, 97
liposomebi, 153, 155c, 159
lizosomebi, 2s, 4
lokusi, 
lordozi, 52c, 136
loyis CaRrmaveba, 25

malaria, 125
mamobis testireba, 201
mamrobiTi sqesi
 sagvartomo nusxis analizi, 132
 qromosomebi, 65-7
 ix.aseve,  mSoblis xazi; testireba  mamobaze; 

vaJebi
mamrobiTi sqesis specifiuri ubani, 67, 80
mamrobiTi sqesisken gadaxra (SemTxveva), 70-1
mania, 102
manifestirebuli heterozigoti, 81
maRali sixSire populaciaSi, 185c
marfanis sindromi, 38, 52c, 54, 136-7, 145
martivi herpesis virusi, 155c, 159

matarebli, 25  
matareblis testireba, 150, 193
mdedrobiTi sqesi
 dakarguli (SemTxveva), 70-1
 qromosomebi, 65, 66
mozaikuri, 81-2
 sagvartomo nusxis analizi, 132
 X-SeWiduli recesiuli memkvidreoba, 72
 ix. aseve, dediseuli asaki, dediseuli xazi
medikamentebisa da jandacviTi produqtebis 

maregulirebeli saagento (MHRA),163
meiozi
 gansxvaveba meiozsa da, 10 
 krosingoveri, 9, 17, 33s, 67, 80
meiozi I, 9
meiozi II, 9
meiozi, 7, 9, 26
melanoma, avTvisebiani, 175
memkvidreoba, 21-40,
 dominireba, 22-6 
 qromosomuli, 6-10
mendeliseuli principebidan gadaxrebi, 34-8
 damoukidebeli ganawileba, 33-4, 36
mitoqondriuli, 34-5
multifaqtoruli, 37, 92-4  
memkvidreobiToba, 94  
memkvidreobis tipi, 131  
memkvidruli arapolipozuri koloreqtuli 

simsivne, 172
memkvidruli hemoqromatozi, 46c, 185c
memkvidruli mutacia, 109
mendeli, gregori, 21-2
mendelis kanonebi, 22  
mendeliseuli  memkvidreoba, 
mendeliseuli  niSan-Tvisebebi, 24-5
mendeliseuli genetika, 22
mendeliseuli memkvidreobis kanonebi, 22-34
 gamonaklisebi, 34-8
meningioma, 166
menini, 169
menkes daavadeba, 66s, 76c
merlinis  geni, 170
metaboluri darRveva, 95-100
metacentruli qromosoma, 6s  
metafaza, 8, 9
meTilis markeri, 35
mikrocefalia111, 118, 119, 139  
mimarTva, Sesabamaisi, 188-92
miopia, 94c, 136
miotonuri distrofia, 52c, 126-7
miozini, 13
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missens  mutacia, 128  
mitoqondria, 2s, 4  
mitoqondriuli  DNA, 17, 34, 144, 145
mitoqondriuli memkvidreoba, 34-5, 144, 144-5
 sagvartomo nusxa, 144s
mitozi, 7-9  
 gansxvaveba mitozs da, 10
monogenuri darRveva, 41, 62, 89, 92c
 autosomur dominanturi, 48-9, 52-3c
 autosomur recesiuli, 42, 46-7c
monogenuri memkvidreoba, 27, 28, 30c, 86-8
 albaTobebis raodenoba, 32
 niSanTviseba, 85-7 
 yuris bibilos magaliTi, 28-30 
 ix. autosomur dominanturi memkvidreoba; 

autosomur recesiuli  memkvidreoba;  
sqesTanSeWiduli memkvidreoba

monosomia, 111, 222c
mozaicizmi, 115, 222c
mozaikurebi, 81, 83
mravlobiTi  alelebi, xarisxis niSani, 57-60
mravlobiTi  endokrinuli neoplazia (tipi 1), 169
mravlobiTi  endokrinuli neoplazia (tipi 2), 167
mravlobiTi genebis darRveva, ix. poligenuri 

davadebebi
mSobliseuli xazi, sqesTan SeWiduli 

memkvidreoba , 69, 73s, 74s, 75, 78s, 80
msoflio janmrTelobis organizacia, 70
msxvili nawlavis kibo, 171-2,190
multifaqtoruli daavadebebi, 95-106
 genebis identificireba, 107
multifaqtoruli memkvidreoba, 37, 92-4  
mutaciebi, 36, 109-30
 genuri, ix. genuri mutaciebi
 efeqtebi, 110
 memkvidruli, 109
 polimorfizmi, 110
 simsivnis supresori genebi, 169
 qromosomuli, ix. qromosomuli  darRvevebi
 Sedegebi, 128  
 SeZenili, 109
mutagenebi, 123, 174, 
mutirebuli alelebi, 41, 42, 54
mxarebi (qromosoma), 4

namglisebr ujredovani anemia, 46c, 124-5, 150, 
185c

natriumis Sekaveba, 100
nefrozuli sindromi, Tandayolili, 185c
neirofibromatozi, 52c, 169-70
nevrologiuri darRvevebi, 103-5

neiroregulinis  geni, 102
nekerCxlis siropis sindromi, 46c
neonataluri  skriningi, 150
nervuli milis defeqti, 94c, 105-6 
nifildis bioeTikis sabWo, 197
niSanT-Tviseba, 22-6, 225c
niSan-Tvisebis memkvidreoba, 22
niSanT-Tvisebis memkvidreobis genetika, 22
niSan-Tviseba, 71
nonsens mutacia, 128, 
normaluri ganawileba, 89
nories  daavadeba, 66s, 76c
nukleosoma, 11 
nukleotidi, 11

ojaxis istoria, 93, 188, 191, 192, 
ojaxTan kontaqti, 202
ojaxuri, 220
ojaxuri daavadebebi
 adenomatozuri polipozi (FAP), 172
 alchaimeris daavadeba, 104
 dilataciuri kardiomiopaTia, 97-8
 daunis sindromi, 117
 simsivne,177
 hipertrofiuli kardiomiopaTia, 97
 hiperqolesterolemia, 55, 185c
onkogenebi, 165-8, 176,
 gansxvavebebi simsivnis supresorul genebs 

da, 173
 zrdis faqtorebis receptori, 166
 zrdis faqtorebi, 166
 signalis gardamqmnelebi, 167
 transkripciis faqtorebi, 167 
 ujredis kvdomis regulatorebi, 168
onkologiis centrebi, 189

organelebi, 1-2
`orjer dartyma~, 177
ormagi spirali (dnm-is struqtura), 11-12

pacientebi  UK, 202
pankreasis langerhansis kunZulis ujredebi, 13
parTenogenezi, 35
pataus sindromi, 111
pigmentis Seukavebloba, 79c
penetis cxrili, 31-3, 69, 86 
penetrantoba 35, 
 ix. aseve, arasruli penetrantoba
peptiduri jaWvi, 13, 15
peroqsisoma, 4
personalizebuli medicina, 161 
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pirveli rigis naTesavi, 48c, 191 
plazmida,  153 
plazmuri membrana, 2s
pleiotropia, 38, 91 
poligenuri daavadebebi, 37, 62, 89-92, 97
 niSan-Tviseba, 37, 85, 89, 90, 92
poligenuri genebi, 151 
polimorfizmi, 110, 162, 163 
polimorfuli genebi, 161, 162
polipebi, 172
polipeptidi, 13 
populacia, maRali sixSiris alelebi, 185c
porfiria (Sereuli porfiria), 52c, 185c
prader-vilis sindromi, 118t, 120
prediqtiuli testebi, 150-1, 184, 193
preimplantaciuri testebi, 194
premutacia, 128
prenataluri
 ganviTareba, 35, 67-8
 diagnozi, 71, 184,
 konsultacia, 184 
 mimarTva, 188
 skriningi da testireba, 149-50, 194
presenilin-1, 104
presenilin-2, 104
pre-simptomuri testireba, 150-1, 193 
probandi, 131 
profaza, 8
profesionaluri kvalifikacia, 

konsultantebi, 187
protoonkogenebi, 165, 173, 176 
prozaki, 162

radiacia, 174-5
radoni, 175
raodenobrivi mutacia, 110-15
regionaluri centrebi, 182-3
regulacia, farmakogenetika, 163
renin-angiotenzinis sistema, 100
rentgenis sxivebi, 175
receptoruli ubnebi, farmakogenetika, 161
replikacia, 17
retinoblastoma, 54, 170
retis sindromi, 66s, 79
retrovirusi, 154c, 159
recesiuli alelebi, 23, 25
 letaluri, 61
recesiuli daavadebebi
 autosomur recesiuli, 42, 46-7c
 genetikuri konsultacia, 185
 X-SeWiduli, 76c

recesiuli memkvidreoba
 X-SeWiduli 71-2, 73-5, 142-4
 ix. aseve, autosomur recesiuli 

memkvidreoba
recesiuli, 23
recesiul homozigoti, 45
 ori heterozigoturi mSobeli,  43-4, 51
recesiul  homozigoturi x heterozigoturi, 

memkvidreobis tipi, 44-5
recesiul homozigoturi, memkvidreobi tipi, 

44-6
ribonukleinis mJava, ix. rnm
ribosomebi, 2s, 3, 13, 14, 15c, 18s
ribosomuli rnm (r-rnm), 15, 18s
risk faqtorebi
 multifaqtoruli daavdebebi, 96-106
 qromosomuli daavadebebi, 122
riski, damatebiTi, 47-8
riskis  Sefaseba
 heterozigotur recesiuli x 

homozigotur recesiuli, 52
 homozigotur dominanturi, 50
rnm, 3, 13-16, 
 gansxvavebebi dnm-sigan, 16c
 Senaxuli informaciis eqspresia, 17, 18s
 ix. sainformacio rnm; ribosomuli rnm; 

satransporto rnm 
robertsonuli tranlokacia, 117  
romano-vardis  sindromi, 98

sadiagnozo testebi, 193
saga-investmenti (Saga Investment), 200
sagvartomo nusxis analizi, 131-49, 
 miznebi, 131
 problemebi, 145-6
 simboloebi romelic gamoiyeneba, 132s
 wesebi, 132-3
sagvartomo nusxa 
 ZiriTadi CarCo, 132s 
 magaliTebi
 autosomur dominanturi memkvidreoba, 

135s
 autosomur recesiuli memkvidreoba, 137s
 daxazvis principebi, 134
 Taobebis identificireba, 132, 133
 mizani, 133
 mitoqondriuli memkvidreoba, 144s
 X-SeWiduli dominanturi daavedeba, 141s
 X-SeWiduli recesiuli daavedeba, 142s, 102
 Y-SeWiduli memkvidreoba, 140s
sailens mutacia, 128 
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sakvercxe, 7, 9, 17, 26, 34, 35, 68, 144
sakvercxis simsivne, 190s
samarTlianoba, 195 
samedicino genetikis gaerTianebuli 

komiteti, 198, 199
sargeblianoba, 194-5 
saregistracio sabWo (AGNC), 183, 186
sarkomeri, 97
sarZeve jirkvlis simsivne
 BRCA 1 geni, 172
 BRCA 1 genis defeqtis gazomva, 38
 DNA reparaciuli geni, 172
 HER2 geni, 166
 zrdis faqtoris rceptori, 166
 maRali sixSire populaciaSi, 185c
 Sesabamisi mimarTva, 190
sasargeblo mutacia, 110
saSualo jaWvis acil-CoA dehidrogenazas 

deficiti, 150
saSvilosnos yelis kibo, 176
sasamarTlo eqspertizis samsaxuri,201
sasamarTlo eqspertizis testi, 201
sasqeso qromosomebi, 5, 41, 65-6 
 darRvevebi, 113-15
 ix. aseve, X qromosoma, Y qromosoma
saSvilosnos polikisturi daavadeba, 83
satransporto rnm (t-rnm), 14-15, 18s 

sicocxlis dazRveva, genetikuri monacemebi, 
200

siderius X-SeWiduli sindromi, 106
 Tambaqos kvamli, 173, 174
signalis gardamqmnelebi, 167
simaRle, 37, 89, 92, 94c
simboloebi
 mravlobiTi alelebi, 58-9
sagvartomo nusxis analizi, 132
simelote, 36, 83
simsivne, 165-80, 
simsivnis gamomwvevi garemo faqtorebi, 173-5
 gamokvleva, 177
 mimarTva, 189-91
 onkogenebi, 165-8
 ojaxuri 177
simsivnis supresori genebi, 169-73
simsivneebi 
 ujredis gayofa, 165, 166
simsivnis supresori genebi, 169-93, 225c
 gasxvaveba onkogenebs da, 173 
 dnm-is reparaciuli genebs Soris, 171-2
 ujredis gayofis makontrolirebeli 

genebi, 169-71
 ujredis TviTmkvlelobis genebi, 172-3
sinTezi, 35
sistoluri sisxlis wneva, 99
sisxlis jgufebi
 ABO, 38, 58-60
 MN, 57
sisxlis wiTeli ujredebi, 1, 57, 58, 124, 125
sisxlis wneva, 94c, 99
sisxlis wveTis nimuSebi, 150
sisxliT naTesaoba, gadacemis riski, 47-8 
siyrue, Tandayolili, 46c
sqesTa pirveladi Tanafardoba, 69
sqesTa meoreuli Tanafardoba, 69
sqesTa mesameuli Tanafardoba, 70
sqoliozi, 136
skriningi, ix. genetikuri  skriningi
somaturi genuri Terapia, 152
somaturi mutacia, 109, 170, 177 
somaturi ujredebi, 26, 174
specifikuri ujredebis ganadgureba, 152
spermatozoidi, 7, 9, 17, 34, 68-9
spontanuri mutaciebi, 123
sqesiT SezRuduli niSan-Tvisebebi, 36, 82-3, 

224c
sqesTa Tanafardoba, 69-70 
sqesis ganmsazRvreli ubani  Y (SRY), 67-8
sqesis gavleniT ganpirobebuli niSan-Tviseba, 

36, 83
sqesiTan SeWiduli niSanT-Tvisebebi, 36, 82-3 
sqesobrivi ganviTareba, 67-8
sqesTan SeWiduli memkvidreoba, 65-84
 X-SeWiduli, ix. X-SeWiduli  memkvidreoba
 Y-SeWiduli ix. Y- SeWiduli  memkvidreoba
srtuqturuli anomaliebi, 115-22
submetacentruli qromosomebi, 6s 
sxeulis masis indeqsi, 94c

telocentruli qromosoma, 6s, 224c
telofaza, 8, 9
telomerebi, 4s, 6 
teratogenebi, 105 
teratogenuli, 139 
terfmrudoba, 94s
terneris sindromi, 113
testireba, ix. genetikuri testireba; 

sagvartomo nusxis analizi 
tipi 1 bipolaruli  darRveva, 102
tipi 1 diabeti, 95-6
tipi 1 mravlobiTi endokrinuli neoplazia, 169
tipi 1 neirofibromatozi, 53t, 169-70
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tipi 1 polikisturi Tirkmlis davadeba, 52c
tipi 2 polikisturi Tirkmlis daavdeba, 52c
tipi 2 bipolaruli  darRveva, 102
tipi 2 diabeti, 95-7
tipi 2 mravlobiTi endokrinuli neoplazia, 

167
tipi 2 neirofibromatozi, 169-70
transkripcia, 13s, 15c, 18s 
transkripciis faqtorebi, 167
translacia, 14, 15c, 18s 
translokacia, 115, 116s, 117, 167, 168, 174 
 ix.aseve, robertsonuli translokacia
trastuzumabi, 161
trisomia, 103, 111, 112 
trialeliuri geni, 58
tripleturi kodi, 15
tubulini, 3

uiskot-oldriCis sindromi, 66s, 76c
ujredis biologia, 1-20
ujredis birTvi, 2, 3, 7 
ujredis TviTmkvlelobis genebi, 157, 172-3
ujredis funqcia, 1, 8c
ujredis gayofa, 3, 4, 5
ujredis gayofa, 165, 166
 makontrolirebeli genebi, 169-71
 simsivneebi, 165
ujredis sikvdilis regulacia, 168
 ix. aseve apoptozi
ujredis struqtura, 1-4
ultraiisferi sxivebi, 174, 175
universaluri genetikuri kodi, 15, 16s
uotsoni, jeimsi, 11
uracili, 13, 15, 16c, 

fabris daavadeba, 76-7, 76c
faqtori 8 (F8) geni, 76c, 143
faqtori 9 (F9) geni, 76c, 143
farmakogenetika, 160-3
 axali wamlebis samizne, 161 
 mizani, 161
 sargebeli, 162-3
 terminologia, 160
 testebi, 193
 SezRudvebi, 163
 wamlebis efeqti, 162
farmakogenomika, 160
fenilalanin hidroqsilaza, 138, 139
fenilketonuria  (PKU), 47c, 92c, 138-9, 150, 185c
fenokopia, 107 
fenotipebi, 23, 32, 58, 59, 90 

fermentebi, 12, 162 
filadelfiuri qromosoma, 117, 167
filtvis  kibo, 173, 174
filtvis arawvrilujredovani karcinoma, 173
filtvis wvrilujredovani karcinoma, 174
folikuluri limfoma, 168
foliumis mJavis nakleboba, 105-6
fosfati, 141
fragialuri X sindromi, 36, 92c, 127-8
fsevdoautosomuri genebi, 67
fsevdoautosomuri memkvidreoba, 80
fsevdoautosomuri regionebi, 67 
fsiqikuri darRvevebi, 101-3
fsiqikuri qmedunarianobis aqti, 2005, 199
fsiqikuri qmeduunaroba, da Tanxmoba, 199
fsiqikurad qmeduunaro zrdasrulebis aqti, 

199
funqciis dakarga (aleli), 55, 58, 61, 128, 169
fuZeebi (dnm-i), 11-12

qimikatebi, karcinogenuli, 174
qolesteroli SratSi, 94c
qondriskacoba, ix.aqondroplazia
qondroeqtodermuli displazia, 185c
qorionis xaos nimuSis aReba,150
qrisTmasis  daavadeba, ix. hemofilia B
qromatinis Zafi, 11 
qromosomebi, 4-6 
 raodenobebi, 5-6
 (1), 105
 (1p), 101, 105
 (1q), 46c, 52c, 98, 101, 104, 106
 (2), 168, 172
 (2q), 96, 101
 (3), 172
 (3p), 98c, 171, 174
 (4), 57, 116s, 118c, 136
 (4p), 52c, 106, 119, 127, 136
 (4q), 52c, 97, 98, 102, 104
 (5), 118c, 172
 (5p), 101, 119
 (5q), 47c, 101
 (6p), 46c, 96, 102
 (6q), 101, 105
 (7), 158
 (7p), 171
 (7q), 46c, 98c, 138
 (8), 168, 176
 (8p), 101, 102
 (8q), 176
 (9), 167, 175
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 (9p), 46c, 55
 (9q), 52c, 117, 167
 (10q), 101, 167
 (11), 47c, 118c, 125
 (11p), 46c, 47c, 96, 97, 98c, 99, 118c, 119
 124, 171
 (11q), 47c, 101, 106, 169
 (12q), 47c, 102, 139, 176
 (13), 111, 172
 (13q), 54, 101, 102, 170
 (14), 117, 168
 (14q), 97, 98, 104
 (15), 56, 83, 118c, 120, 126
 (15q), 47c, 52c, 101, 118c, 120, 137
 (16), 125
 (16p), 46c, 52c
 (16q), 171
 (17), 172
 (17p), 122
 (17q), 52c, 100, 170, 171
 (18), 112, 168
 (18q), 102
 (19p), 52c
 (19q), 52c, 104, 127
 (20), 47c, 116s
 (20q), 46c
 (21), 103, 112, 117
 (21q), 98c, 99, 104
 (22), 5, 117, 118c, 167
 (22q), 101, 102, 117, 118c, 121, 166, 167, 170
 struqtura, 4-5
 ix.aseve, X qromosoma; Y qromosoma
qromosomuli darRvevebi, 110-22 
 raodenobrivi, 124-9
 risk faqtorebi, 122
 struqturuli, 115-22
qromosomuli dawyvileba, 7, 9
qromosomuli memkvidreoba, 6-10, 69
qronikuli  mieloduri leikemia, 117, 167

Sarko-mari-Tusis sindromi, 121-2
Senaxuli informaciis eqspresireba, 17, 18s
Sesabamisi adgili, samizne, genuri Terapia, 157
SeZenili mutacia, 109
SeerTebuli yuris bibilo, 24s, 28, 86, 15
Svileuli ujredebi, 7, 9, 10s
SiSveli  dnm, genuri Terapia, 15c, 159
Sizofrenia, 92c, 93c, 101-2
Sotlandiis sauniversiteto gaidlainebis 

qseli (SIGN), 189
Sotlandia, genetikuri monacemebi, 201

STamomavloba, sagvartomo nusxa, 132-3, 134s
Sublis V-s formis Tmis xazi, 25, 27, 87-8

Cazneqili mkerdi, 136
Canasaxi, 149 
Canasaxidan nimuSis aReba, 150
CineTi, sqesTa Tanafardoba, 70-1

centromerebi, 4, 6 
centrosoma, 2s
cilebi, 4, 11, 12-15
 gansazRvra, 13
 kodirebis adgili, 11
 metabolur  procesebSi CarTva, 38
 sinTezi, 35
 struqtura, 12-15
 Senaxuli informaciis eqspresireba, 18s
 ix. calkeuli cilebi
citoplazma, 2s, 3
citoConCxi, 3
citozini, 12 
ceris gadaxris unari, 25

jandacvis profesionalebi
 genetikuri ganaTleba, 201-3
 TanamSromelTa kompetenciebi, 181-2
 regionuli  centrebi, 182-3
janmrTelobis dacvis da klinikuri 

daxelovnebis erovnuli instituti (NICE),   
189 

jervel-lanj-nilsenis sindromi, 98

wakiTxvis CarCos gadaadgilebis mutacia, 123, 
125-6 

wamlebze sapasuxo reqcia, 162
wamlis samizneebi, axali, 161
winaswarganwyobis genebi, 107 
wertilovani mutacia, 124-5 
werilobiTi Tanxmoba, 198
winaswarganwyobis  testebi, 193
wiTeli/mwvane ferTa ganurCevloba  66s, 76s, 77
wveris zrda, 36, 83

Worfli, 23, 25, 87-8

xveuli Tma, 37-8, 55

haningtonis daavadeba, 36, 52c, 62, 92c, 127, 
135, 185c

haploiduri gameta, 26
haploidi, 26 
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haploidiuri raodenoba, 5
haploTavsebadoba, 54  
haploukmarisoba, 54
hatCinson-gilfordis progeria, 107 
hemangioblastoma, 171 
hematoma, 170, 
hemofilia A, 81, 143
hemofilia B, 143
hemofilia,  66s, 76c, 92c, 143
hemoglobinopaTia, 124-5
hepatiti B da C, 176
heqozaminidaza A, 125-6
herceptini, 161
hermafroditizmi, 116
heterogametiuli  sqesi, 65
heterozigotebi, 23, 
heterozigoturi recesiuli x homozigotur 

recesiuli memkvidreobis tipi, 51-2
heterozigoturi mSoblebi, memkvidreobis 

tipi, 42-4, 50

heterozigoturi recesiuli x homozigotur 
recesiuli,

heterozigoturi, 23, 25, 28, 
hiperglikemia, 95
hiperqolesterolemia, 52c, 55, 185c
hipertenzia 92, 99-100
hipertrixozi, Tandayolili generalizebuli, 

79c
hipertrofuli  kardiomiopaTia, 97
hipofosfatemia, 66s, 79c, 141-2
hipoTireoidizmi, Tandayolili, 150
hipotonia, 120, 125, 126, 127, 136 
histonebi, 11
homogameturi  sqesi, 65
homologiuri, 65, 66, 
homozigotebi, 23, 27, 110 
homozigotur recesiuli, 23, 27, 32, 42, 46, 51, 

52, 61
homozigotur dominanturi mSoblebi, 

memkvidreobis tipi, 49-50
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