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L.Amum nacryp
KNPHUII

Ma3kyp Makmya pHUBOXJIAHTAH XOPWKUN JIaBIATIApPHUHT OJHM TabliuM
coxacuJa OdpUIIraH IOTYKJIapy xamja OpTTUpraH Taxpubdaliapu acocuia
“buonorusa” MyHanumu Oyin4ya oM TabJIMM Myaccacajapy Neaaror KaJapiiapuHu
KauTa Tal€piiam Ba MAJAKACHHU OLIMPUIN KypCH YYyH TaUEpJIaHTaH HaMyHAaBUU
YKyB peka Xamja AacTyp Ma3MyHHJaH Kelu0 YMKKaH XOoJijga Ty3wiraH O0ynuo, y
3aMOHaBMM Tajabmap acocwaa KalTa Taiépnam Ba Majaka  OIIHPHII
*KapaCHJIAPUHUHT Ma3MyHMHM TaKOMWUIAIITUPHUIN  XamJa OJUMH  TabiIuM
Myaccacajapyd IMeJaror KaJpJIapuHUHT KacOMW KOMIIETEHTIUTMHH MYHTa3am
omupud OOPUIITHA MaKcal KUIaau.

Kamusar Tapakkuétu Hadakar MamiIakaT MKTUCOAUNA  CATOXUSATHHUHT
IOKCAKJIMTH OWiiaH, Oaiku Oy cajoXuAT Xap OUp MHCOHHUHI KaMoJI TONUIIM Ba
YUFYH PUBOJTAHUIIINTA KAHYTUK HYHANTHPUITAHINTH, HHHOBAITUSJIAPHHN TaTO0UK
STWITAHJIUTH OWJIaH XaM yiadaHaad. J[eMak, TabJIuM TH3UMH caMapagopJIuTHHA
OILLIMPHIIL, TTeJarOrIapHU 3aMOHABUI OMIIMM Xamja aMainii KYHHUKMa Ba Majlakajiap
OwiaH KypOJUIAaHTHPHUIL, YET B WIFOp TaxXpuOadapuHU YpraHuil Ba TabJIUM
amManuéTura Taa0WK OTUIl OYryHTH KyHHUHT Joi3ap0  Basudacuamp.
“buouHdopmaTuka” MOIyNId alHaH MaHa Iy WYHAJIUIIAArd MacajalapHu Xall
ATHIITA KapaTUJTaH.

Ymly pgactypia Typiud OpraHu3Miap TE€HOMIAPHHHMHT, XYCyCaH, oOJaMm,
XalBOH, MHUKpPOOPTaHM3MIIAD XaMJa YCHUMIUKIAp TEHOMJIAPH CTPYKTYPACHHHUHT
muanatr Ounan cekBeHupianumu (JJHK kerma-xeTnukiapuHUHT aHUKTAHUIIIN)
HaTWKAcUJa o3ara KelraH SHTH, 3aMOHaBuUW OuouH(popMatuka ¢daHu, YHHHT
axaMuATH, J0J13apOIury, macaja Ba Basudamapu Xakuaa TylryHUanap OacH
ATHIITaH.

DaHHUHT MaKCcaau Ba Bazudaapu
buoundgopmaTukaHMHI MaKcaaM Ba Basudaiapu:

- IeJaror KaJpJiapHu KaWTa Tauépiall Ba Majlaka OLIMPHUII  KypCH
TUHIJIOBUMJIApUJIA MOJIEKYJIAp Ouosiorusi, OMOXUMUS, T€HETHKA, BUPYCOJIOTUS Ba
IIYHUHTJEK OuomouMepiiap TY3WIHIIHHA Oaniopar KWW UMKOHWHUA OepyBUYd
F€HOMHMKa Ba MPOTEOMHKA MABJIYMOTJIAPM KOMIIBIOTEP  Tax IMJIJIAPHUHUHT
AITOPUTMIIADUHM  Ba JAacTypilapuHd HOUIa0 YMKUII Oyiinua Ky COHJIM
TAQAKUKOTJIap HATWKaJapUHU XHUCOOJall METOAOJOTHsICH €EpAamMuia TaxXJui
KWIMIITa WyHanTupuiaran ¢an — OuouHpopMaTuka Xakuja TacaBBYpHU
makulaHTupuuiad - moopar. UIyHUHTIEK TUHTJIOBYWIApra JyHE OJUMIapu
TOMOHMJIAH TUPUK OPTaHU3MJIap F€HOMJIAPUHUHI CEKBEHUPJAHUIIN HATHXKacHa
TeHJIAPHUHT CTPYKTypa Ba QYHKIUSUIAPUHU YpraHuil Oyiinya onud O6opunaérran
OuomHpopMaTUK MIMUN  TAAKUKOTIAp, OuomHbopMaTHKa METOAJIApUIAH




doiinanann® spaTunaéTraH SHTM OWOTEXHOJOTHK YCyllap Ba yJapHHUHT
KOHYHUATIApU XamJla NPUHLUIUIApU TYFpUCHAa OWiIMM Oepuil Ky3aa TyTHIAIH.
®daH KUIUTOK Ba XaJK XYKAJIWTH aManéTiapAa TeHeTUKa MyaMMOJIapUHU €UHUIIIIa
KYJJTaHWIaauran ononHpopMaTika ycyjuiapy Ba I0TyKJ1apuHu Eputid 6epanu;

Moay/JTHHHT YKYB pexajaru 001mKa Moay/iap OujaaH O0FJINKJINIA Ba
Y3BUMJIUTH

“buonndopmaTuka” GaHu OMOXUMHUS, MOJCKYJSIp OWOJIOTHS, TCHETUKAJAaru
acocHii OWJIMM Ba TacaBBypJapra TasHUO, MOJEKYJAp-OMOJOTUK TaJAKUKOTIapaa
amMaluii MaTeMaTHKa, CTaTUCTHKA Ba MH(pOpMaTHKa ycyinapujaH ¢oiinaraHaiu.
®dan ro3acusiaH Tau€prapivk - OMOJIOTMK MYXHMM axOOpOTHM OJIMII MAaKcaaua
OMOJIOTUK MaKpOMOJIEeKyJianap TY3WJIUIIH oyiinua HKCIIEPUMEHTAN
MabIYMOTIAPHU TAXJIMJI KWIKII Y9YH KOMIBIOTEP TEXHOJOTUSJIAPUIAH Ha3zapuil
Ba aMajuil OUJIMM Ba KYHUKMAalap OJUII UMKOHUSTUHU Oepamu. daH OMOIOTHK
oObekTnap OuiaH OOFNUK OYJAraH MareMaTHK aJlrOpUTMIIAPHU aMmalira OUIMpA]IH,
bu3UK-KUMEBUIT OMONOTHS, TEHOMUKA Ba MPOTEOMHKAHUHI JKCIEPUMEHTANT Ba
xucoOnam MabJiyMOTIapuHu Kysutaiau. Ly Oouc THUHIIOBYMIAD YHHM TYJIUK
Y3TaMITUPUIIUIAPH  YU9yH THUPHUK MAaBXYyIOTJIAPHH YPraHyBUH YMYMOHOJIOTHK
danmap: OoTaHHMKa, 300JI0THS, OWOKUME, GU3HONIOTHA, OHOPHU3NKA, HPCHUAT
KOHYHUSITJIAPUHU, TEHETHKA, MOJIEKYJISIp T€HETHKA, MUKPOOHOJIOTHS ITYHUHT/IEK,
OpraHu3MJIapHH aTtpod MyXUT OwmiaH ¥y3apo MyHocabaTIapHH YpraHyBUH
9KOJIOTHUS, THPUK OPTaHW3MHHM WYKH Ba TAIlIK{ TY3WIWIITUHU YPraHyBUM aHATOMUS
Ba Mmopdosiorusi ¢annapu OwinaH Oupranvkia Tabuuii dannap: kumé, ¢Gusuka,
MaTeMaTHKa Ba 3aMOHABHI KOMITIOTEp TEXHUKACH 3aMOHaBUil ycimyOnap épaamma
opraHu3miiapaa coaup OyiaauraH Mypakkal >kapa€HiIapHU yMYMJIAIITUPHIL YUYH
eTapyii OWJIMM Ba KYHHKMaJapra sra OyJuiiny Tanad STHUIaIu.

MoayaHUHT 0JIMH TABJIUMMAATH YPHU

PecnyOnnkaMu3HUHT UKTUCOAUETH byHnameHTan (baHIapHUHT
PUBOXJIQHWIIIUTA Ba YHUHT IOTYKJIapura XaMm OOfIuMK. XO3UpPrd 3aMOH
OMOJIOTHSICHHUHT KeCKUH PaBUIIJIa PUBOYKIAHYBYH COXAacH Oy reHOMHKa (haHUIHP.
['enoMuka coxacuHu 3ca OmomHpopmaruka (HaHuCHU3 TaCaBBYp KMIMO OYIMaiu.
buonndopmatuka ¢danu MoleKyasp OHOJIOTHS, TEHETHKA, COFJIMKHU CaKJall,
dbapmakomorusi, OMOXUMHS Xamjaa Xyxkaiipa OHOJOTHACH KaOu KHUIIUIOK Ba XaJK
XYKaJUTH coXajapuiard MyaMMOJIapHU €UUIIIa MyXuM axaMusat kaco staau. Ly
cababmu xam ymOy MOIYJIHU V3JIAIITHPHII OPKATM THHTIOBYHMIIAD 3aMOHABHMA
ononHpopmaTika (aHUHM aMayjia KYJJlall Ba TEHETHMKAa COXacHJard MaBXKyj
MyaMMOJIapHHU 0axoJailira A0up KacOui KOMIETEHTINKKA 3ra Oyaaauiap.




Moaya Oyiinua coaryiap TAKCUMOTH

Moaya mas3yJjapu

THHIJIOBUMHMHT yKyB IORJaMacu, coaTt

AyauTopusi YKyB
HOKJIaMacH
KYMJIAIaH

XaMMacu
Kamn
Kyuma mamrysaor

AMaani
MAIIFYJIOT

buonndpopmatukanuur pan
cudaTHia MaKIIaHUII TAPUXH.
VYHuHT npeaMeru, Bazudanapu Ba
oObeKTIapHu. 3aMOHAaBHI OMOJIOTHK
TaJKUKOTIapaa OnonHpopMaTiKa-
HUHT aXaMHUSITH.

buonHdopmMaTrka puBOKITAHUIII
O0ockuwiapu Ba 0Tykiaapu. ['en
OHTOJIOTHUSICH.

['eHOMHM TaxpHpJIam TEXHOJIOTUs-
Japura acoc coJlMHuIM. ['eHoMHn
TaxpupJIall TH3UMIIAPUHUHT aCOCUN
HyHanuuuiapy. SIHru aBnon

TEXHOJIOTUSJIAPHU:
Zinc Finger, TALEN, CRISPR.

['enom mabiymoTtnap 6azacu
(Genomes Server, Proteome Analysis,
Ensembl) pecypcnapu 6unan
TAHUTIIHIIL

Okcu KeTMa-KeTJIUKIapH
MabIyMoTaap 6a3acu xamjaa
AMUHOKHUCJIOTA KeTMa-

KETIUKIapU MabIyMOTJIap 6a3acu
(UniProtKB/Swiss-Prot, GOA,
ENZYME)

pecypciapyu OuIaH TaHUIINIL. .

['enom mabaymoTiap 6a3acu
(Genomes Server, Proteome
Analysis, Ensembl) pecypcnapu
OMJIaH TaHMIIHIII.

OKcuil KeTMa-KeTIUKIapu
MabJIyMOTJIap 0azacu xamja
aMHHOKHCJIOTa KETMa-
KETJIMKJIApU MabJIyMoTiap 6a3acu




(UniProtKB/Swiss-Prot, GOA,
ENZYME) pecypcrnapu 6mian
TAHUIIIAIIL.

NCBI mabnymoTtiap 6a3acu,
BLAST Taxaniu Ba
Ugene 1.21.0 nactypuii

6 ), 2 2 2
TabMUHOTHAAH doiaanaHuo,
TCHJIADHU aHHOTAIHS
KWJIAITHU YpraHuIl.
Kammu: 16 | 16 6 6 4

HA3APUHN MAIIFYJOTJAP MASMYHHU

1 - maB3y: buoundopmaTukanunr pan cudaruaa MAKIIAHUII TAPUXH.
YHuHr npeameru, Basudajapu Ba o0beKTIapd. 3aMOHABUIl OMOJIOTHUK
TAAKUKOTJIApAa OMOMH(OPMATUKAHMHI aXaMUATH.
buonHndopmatuka kypcura kupuil. buomHpopmarvka TyUIyHYacu Ba
yHUHT Tapuxu. PaH cudaruga pUBOXKIAHMILM, MAKCaAu Ba Bazudaiapu.
buonndpopmatuka panugaru 0TyKnap.

2 - maB3y: buonndgopmaTuka puBOKJIAHNII 0OCKMYWIAPH Ba I0TYKJIapu. ['en
OHTOJIOTHSICH.

buonHdopmaTrka puBOKIaHUII OOCKUWIAPH Ba I0TyKIapu. ['en
OHTOJIOTUSCU. | €eHOMHM TaxpUpJiall TU3UMIAPUHUHT IPEAMETH, MaKcaj Ba
Bazudacu. ['eHOMHU Taxpupail TU3UMIAPUHUHT aCOCUN WYHATHIIIIIAPH.

3-maB3y: 'eHOMHM TaxXpHUpJIall TEXHOJOTUSIJIAPUTA ACOC COJTUHHUIIIMN.
I'enoMHU TaxpupJall TU3UMJIAPHMHUHT aCOCHH HyHAIMULIapU. SIHru aBiaoj
texnosorusisiapu: Zinc Finger, TALEN, CRISPR.

I'eHOMHM TaxpupIa TEXHOJIOTHUsIAPUTa acOC COJIMHUIIN. | eHOMHHA
TaxXpHUpJIall TU3UMIIAPUHUHT aCOCUM NYHAIMILIAPU. SIHITY aBI0 TEXHOJIOTHUSIIAPU:
Zinc Finger, TALEN, CRISPR.

AMAJIMA MAIIFYJOTJAP MA3MYHU




1-amanuii MalIFyJao0T:
I'enoMHHU Taxpup/al TEXHOJOTHAIAPHUIa aCOC COMMHUIIN. ['eHOMHHM TaxpupJiann
TU3HUMJIAPMHUHT acOCHil HyHauIIapu. SIHru aBjaoa TexHoJiorusiiapu: Zinc
Finger, TALEN, CRISPR.

I'enom myxanauciuruaa TALEN Ba CRISPR/Cas xymnanunumm. Hykneorun
KeTMa-KeTmkiIap MabaymoTiap 6azacu (EMBL, DDBJ, NCBI, UniGene, STACK,
EMBL-SVA) pecypcrnapu OusaH TaHUIIIHIIL.

2-amajmnii MALIFyJIO0T:
I'enom mabaymotaap 6a3acu (Genomes Server, Proteome Analysis, Ensembl)
pecypciaapu 6ujiaH TaHumum. OKCHI KeTMAa-KeTJINKIAPH MabJAyMOTJIap
0a3zacu XaMJ1a aMHHOKHMCJI0TA KeTMa-KeTJIHKJIapU MabJIyMOTJIap 6azacu
(UniProtKB/Swiss-Prot, GOA, ENZYME) pecypciapu 0WjiaH TAHMIIMIIL.

['enom MabaymoTiap 6azacu (Genomes Server, Proteome Analysis, Ensembl)
pecypcnapu OunaH Tanumumi. OKCUIT KeTMa-KeTJIMKIapyU MabiIyMoTiaap 6azacu
Xamjia aMMHOKHCIIOTa KeTMa-KeTJIMKIapy MabiyMoTiap 6azacu UniProtKB/Swiss-
Prot, GOA, ENZYME) pecypcnapu OuiaH TaHHIIIUIIL.

3-amayInii MALIFyJIOT:
NCBI mabaymotiaap 6azacu, BLAST taxymian Ba Ugene 1.21.0 nacrypuid
TABMHUHOTHAAH (POii1aIaHUO, FeHJIAPHHU AHHOTALMSA KUJIUIIHN YPraHMIIIL.

NCBI mabaymotaap 6azacu, BLAST Taxnunu Ba Ugene 1.21.0 gactypuit
TabMUHOTUAAH (poiaanaHuo, FreHJIapHu aHHOTALNS KWINIIHY YpraHuILL.

YKUTHII ITAKJIJIAPHA

Maskyp Moayn O6yiinya Kyiduaaru YKUTUIN IIaKuiapuaad GonanaHuaam:

- Mabpy3anap, aMaluidi MamFylIoTiaap (MabJIyMOTIap Ba TEXHOJIOTHUSIIAPHU
aHTNIa0 OJIMIN, aKJIWWA KU3UKUIIHU PUBOXKJIAHTUPHIN, Ha3apuil OWJIMMIIapHU
MyCTaxKamJiar);

- naBpa cyxOarnapu (Kypuiaaérrad jJolnxa edumiiapu Oyitnda takiaud oepuri
KOOWIMSTUHYU OIIWPHIN, ODIIWTHIN, HWAPOK KWIHMII Ba MAaHTHKUH Xysocajap
YUKAPUII);

- 0axc Ba MyHO3apamap (JoWmxanap €4nuMH OYiinuya naawuiap Ba acociu
apryMEHTJIADHA TAaKAUM KHJIHII, SIIUTHII Ba MyaMMOJap C€YMMHUHHU TOIHII
KOOMIMSITUHY PUBOYJIAHTHPHII ).




II. VKUTHLIIA ®OUTAJTAHWIAJINTAH UHTEP®AOJI TABJIAM
METO/UUIAPH

«Xyaocaaaun (Pesrome, Beep) metoan

Metoanunr makcaau: by Meron mypakka0, KynTapMOKJIWM, MyMKHH Kajap,
MyaMMOJIM XapaKTepuJard MaB3yJiapHU VYpraHuiura kKapaTwiradH. MeToIHUHT
MOXMSITH IIyHAAH MOOpaTKH, OyH/Ia MaB3yHUHT TypJid TapMOKJIapu Oyinya Oup
xuw1 axOopor Oepwiand Ba ailHM TalTAa, yJapHUHT Xap Oupu anoxuaa
acmekTiapia Myxokama JTuiaau. MacanaH, MyaMMO IKOOuM Ba canOuit
TOMOHJIapH, ad3aiTuK, (pa3uiaT Ba KaMuWiukiIapy, Goiga Ba 3apapiapu Oyiinda
ypranunaau. by wuHTepdaon MeTon TaHKWIWW, TaXJIWIHK, aHUK MaHTHUKAN
¢ukpmamHan  MyBadPaKUATIM  PUBOXKIAHTHUPHINTA XaMmMAa YKyBUWJIAPHUHT
MYCTaKWJ Fosiapu, (puKpirapuHy €3Ma Ba OF3aKd IMaKIAa TH3UMIM OaH STHII,
XUMOsI KWJIWIINTa HUMKOHUAT spaTamu. ‘“Xyjocaiamr’”  METOAMIAaH Mabpy3a
MaIFyJI0TAapuaa WHANBUAIYAT Ba KY(QTIUKIApAArd Wil IIaKiIuaa, aMaldid Ba
CEMUHAp MAIIFyJIOTIapu/a KHYUK TypyXJapaard Wil MakKJIuga MaB3y o3acujaH
OWIMMIIApHU MyCTaxKamJjall, TaxXJWiId KWIHII Ba TaKKOCIall MakKcaauaa
doiinanaHuI MyMKHUH.

MeToaHu amMaJira OIIMpPHII TAPTUOM:

TpEHEP-YKUTYBUYM UILITUPOKUMIAPHA S5-6 KUILIKWIAH HOOpaT
KHYMK IypyXJiapra axxparaiy;

TPEHUHT MaKcau, lapTIapy Ba TapTUOU OUJIaH UIITUPOKYUIIAPHU
TAHUILTUPray, Xap OUp rypyxra yMyMuid MyaMMOHHU TaxXJIWJI KUJIMHUIINA
3apyp O¥iraH KMCMJIapH TyLIMPUITaH TapKarMa MaTepHalIlapHH

xap Oup rypyx ¥y3ura 6epuiarad MyaMMOHH aTpodiuya Taxmia KHUiuo, ¥3
MyJOoXa3aJlapuHHU TaBCHUs STWIIAETraH cxema Oyitrua TapkarMara €3ma
0aéH Kunaau;

HaBOataru 6ockuyaa 6apyua rypyxJjap ¥3 TaKIUMOTIAPUHH YTKa3aauiap.
lyHnan cyHT, TpeHEp TOMOHUIAH TaXJIMIUIAP YMYMIAIITAPHIIAIN,
3apypuii ax60poTap OUIaH TYIAUPHUIAAN Ba MAaB3y SIKYHJIAHA/IH.

Hamyna:
HaHo3appajiapHUHT THUPUK OPraHU3MJIAPAA KYJJIAHWIHIIN
o Yceumiuk
Onam opranusmuaa XaiiBOH OpraHu3Muaa
OpPraHu3sMmuaa
ad3aumry | kamuunura | ad3aiauru KaMYHJIUTH ad3aura | KaM4YIIATH

XyJsoca:




“AccucMeHT” MeToau

MeTOAHMHI MAKCAJAU: Ma3Kyp METOJl TabIuM OJYBUMJIAPHUHT OWINM
JapaxacuHU 0axoJjialll, Ha30paT KWIHII, Y3JIAIITHPUIN KYpCaTKUYM Ba aMauid
KYHUKMaJIApUHU TEKIIUPHUINTAa HYHAATUPHITaH. Ma3Kyp TEXHHKA OPKAJIH TabIuM
OJYyBUWJIADHUHT  OWiuIn  GaosMaTH Typiaud HyHamumoiap (TeCT, aMaJHi
KYHUKMaJap, MyaMMOJHU Ba3WSTIIAp MAaIlKH, KUECHH TaxJIHJI, CHMITOMIIAPHHU
aHUWKJIaI) OyinJa Talrxuc KAUJInHaIU Ba 0axoraHaau.

MeTtoanu amMaJira olIMpuIl TAPTHOM:

“AccucMeHT” JapAaH  Mabpy3a MaIIFyJIOTJIApUIa THHIJIOBUYHJIAPHUHT
MaBKXyJ OWJINM JapakaCUHHU YpraHuilna, SHIM MabIyMOTIapHU 0aéH KWIMIIA,
CEMHUHAp, aMaJMil MalIFyJIOTJap/Aa 3ca MaB3y €KU MabJIyMOTJAPHU Y3JIalllTHPUIL
Japa)kacuHU 0axoJalll, IIyHUHTACK, ¥3-Y3UHU 0axojail Makcaauaa WHAUBUAyall
maknjga Qoipananum taBcus ASTuiaaau. llyHuHrAeKk, YKUTYBUMHUHI WXKOJIUHN
¢HmanIyB Xamja VKyB MakcaajapuaaH Kenud 4MKuO, accecMeHTra Kylmmya
TOMIIUPUKITAPHU KUPUTHUIIT MYMKHH.

Hamyna. Xap Oup karakgaru Tyfpu *aBoO S5 Oamn €ku 1-5 Oanraua
0axoJaHUII MYMKHH.

-

ko Tect

Kuécuii Taxjaui
gV ~ A. PHK monekynacuau
® 4 noaumepasa GepMeHTH
\/ épaamMuia CHHTE3U
B. T'ennu (JHK monexynacu
€K1 YHUHT ()parMeHTH)
M3YWUIMK OWJIaH Kyl
MapoTtabanabd
HYCXaJIaHUIIHU
C. JHK monexynacuHUHT
BO/I0pOJ1 OOFIap
€pnamMuia OOFIaHUIITN
D. JHK gan PHK cunresn

s AMIUIMKOH
JKapaHUHU TaxXJIJ
KUJIUHT?

\ TyumyH4ya TaxJauau

* JIHK kuckapmacuHu
HM30XJIaHT...

AMaiuil KYHUKMA
* TI3P kyiium yuyH Kepakiau
TaXpubaJapHU KeTMa-
KeTuru Oyitnua
‘ OaxkapuHr?

“TymyH4yajap TaXJujan” MeToan




MeTOAHUHT MAaKCaaHu: MA3Kyp METOJ THUHIJIOBUMIAP €KW KaTHAIIYUIAPHU
MaB3y OyiMua TasgHY TyIIyHYaJapHU Y3JMAIITUPHUIN AapakaCUHUA aHHUKIAI, V3
OWIIMMITAPUHU MYCTAKWJI PaBHUIIIA TSKITUPHII, 0aX0Jalll, ITYHUHT/ICK, SHTH MaB3y
Oyiinua pacTiaOku OwiMMiIap Japa)XaCMHU TalIXWC KWIMII — MakKcaauia
KYJUIAaHWIAIH.

MeTonHu amainra OUIMPHUIL TAPTHOU:

® HINTUPOKYUIAP MALIFYJIOT KOUAadapy OuilaH TaHUIITUPUIIAIN;

® TUHIJIOBUMJApra Mam3yra ¢xku 0o0ra Tterumum OyaraH — cys3miap,
TylIyHYaJIap HOMM TYIIMPWITaH TapkarManap Oepwianu ( HMHIAUBHAyal EKU
TYpyXJu TapTuoaa);

e THUHIVIOBYMJIAD Ma3Kyp TyllyHYanap KaHJaldl MabHO aHIVIATHINH, KAdoH,
KaHJ1ail xoJaTiap/ia KyJUIAaHWINIIY XaKuaa €3Ma MabliyMoT Oepauiap;

e QeNrwiaHTaH BaKT SIKYHUTA €Trad YKUTYBYM OCpWIraH TyIIyHYaJapHUHT
TYFPH Ba TYJIUK U30XUHU YKUO SITUTTHPAIU €KH CIIai1 OpKaJIM HAMOMHMIII 3TAJIH;

e xap Oup MIITUPOKYM OEpUIITaH TYTpH kaBoOjap OWIaH Y3MHUHT IIaXCUUN
MyHOCAa0aTHHU TaKKOCHaiau, GapKiIapuHu aHUKIANau Ba ¥3 OWJINM AapakacUHU
TEeKIIUPUO, OaxoJaiIu.

Hamyna: “Moaynnaru TasH4 TynIyHYQJIap TaxJIuin~

CusHuHr4ya 0y TymyH4a KaHjaau Kymmmua

Tymynuaja
ymy P MAabLHOHH aHIJaTaau? MabJIyMOT

buonoruk enu6 yukuinra sra OyaraH Ba
. ONTHUK €K ANEKTPUK Y3rapTHUPHUILTA
Biosensor

0JIM0 KeTyBYM IETEKTOPAaH TAIIKHII

TOIraH KypuiaMma.

Ambudun moaaa 6ynuo, ro3agan

Surfactant .
CYIOKJIMK TOPTWINUIIMHA KaMauTUPAIH.

Phospholipid Manduii sapsznairan docar
TYPYXHUHH y3U]1a CAKJIOBYM JIMIINL.

Hydrogel CyBaan nbopar nojmMep 3aHxup.

ApomaTHK ToJIMaMuIIapIaH TaITKUI
Kevlar TOTITaH KyIasiM MyCTaxKam
TOJIAJIADHUHT OUp TypHU

Mopna colMHraH MUKpOTpyOKanap
Kinesin Oyit1ad xapakaTjaHyBUd OKCHILIAP
cuHOU.

Kynasm kaMm XaxMJ1ara CyroKIHK
Lab-on-a-chip HaMyHaJlapuHU (Oup HeYa MUKOJIUTP
XQKMJIM) TEKIIUPYBYHU ac000.




M30x: MkkuHUM ycTyHYara KaTHaIluuWjaap TOMOHUAAH (UKp OWIAMpUIaIU.
Maskyp TymyH4yanap XakKuaa KylrM4a MabJIyMOT TJIOCCAPUNIa KENTUPWUIITAH.

Hamyna: buonndopmaruka TyiryH4acu Ba yHUHT Tapuxu. @an cudatuga
PUBOXKIJIAHULLINA

buonnpopmarnka HanorexuoJsiorus

buotexHonorua




III. HABAPUI MAIIFYJIOT MATEPUAJLIIAP

1-maB3y: buoundopmarukanuur ¢pan cupaTuaa MAKIAHUIT TAPUXH.
YHuHT npeametn, Basudagapu Ba o0beKkTIapu. 3aMOHABHMI OMOJIOTHK
TAAKUKOT/Iap/Aa OHOMH(POPMATHKAHUHT aXaMHATH.

Pesica:
1.1.  Buoungopmamuxanune gan cugpamuoa waxkiiaHuwL mapuxu.
1.2.  Yuune npeomemu, eazuganrapu eéa odvexmaapu.
1.3.  3amonasuii 6uonocux maoxukomoapoa 6UOUHDOPMAMUKAHUHS AXAMULINU.

Tasnu  ubopanap:  OuouHgopmamuxa,  ceK8eHUpiaui,  2eHOMUKA,
npomeomuxa, /[HK 6a oxcun kemma-kemaukiapu.

1.1.bunoundopmarnkanudr ¢gan cupaTnaa MAKIJIAHAII TAPUXH. Y HUHT

npeaMeTH, Basudagapu Ba 00beKTJIapH.

Nudopmatuka (anuHuar XX acpHUHI WMKKWHYM SpMUAa Naigo Oyiraxn
naBpaaH Oomnuiad pusmka-mMaremMaThka, TeXHHKa, TyMaHUTap Ba Oomika (anmapra
XaM TaJ0WK KWJWHUIIA XaMJa yiap OujlaH XaMKOpJMKAa HWIIUIald ToOopa
KeHranb Oopmokma. Xo3upru KyHjaa uHpopMmartuka (GaHu yCyJIapuHU 4eTiad
YyTaauran OupoH-Oup GaH cCOXacHHU TOMHII MYIIKYJ. Tabuuit dhannap xam OyHIaH
MyCTacHO 3Mac.

Vrran acpaunr 60-itwnnap oxupn 70-iummiap Gorutapuaa Guonorusga DXM
(anekTpoH XxucoOjam MamuHaizapu) ¢daon KyJiaHuiaa OOoNUIaHaAM: Iy OuiaH
Owpranvkaa yJapHUHT XOTHpajJapyd Ba ONCEPAMOH TE3JIMKJIApW OIIIA Ba
Vmuamnapu  kuupatupuingu. [y Ownan Oupranvkma OuWoNOTHS  coXacwjia
WH(OPMAITMOH TaXJIMJUIApHU Tanmad ATyBYM KaTTa MHUKIOPAArd SKCIIEPUMEHTAI
MabIyMOTIap TYTIaHuO Koyiau. bynra mucon kunub Oup KaHda JaBiaT OJIMMIIApH
xamkopauruga 2003 innaaék ogaM T€HOMHHUHI CEBEHUPJIAHUIIWHU KEJITUPHIIL
MYMKHH.

Mynnai k6 XXI acp 6onuiapura kenud 6nonH(poOpMaTKa COXacH sKaal

cypbarjia puBOXJaHa Oomuiaaud. by sca ¥3 HaBOaTujga OMOJIOTHK TaJIKUKOTIIAP




Oyiiu4a OJMHraH MabJIYMOTIAPHUHT 11y KaJgap KynainO KeTraHaurd Ba OyHaa Xap
Oup OMWIHMHT 3ciad KOJMHUIIM Ba TaX)IMJ KUJIUHHIINAA UHCOH MUMKOHUSTIApU
yerapajlann0 KOJTaHJINTd Xamaa Tobopa kymaiin® Oopaérran axO00poT XaKMHHU
caxJjiall 3apypusiTH TYFWITaHIUTH OwinaH OornaHagu. WK KeTMa-KeTIHKIapu
aHMKJIAHTaH OMp HeYa 103 OKCHIIAp XaKuJIa MabIyMOTIap KUTOO-aTiac MIakiIuaa
Hamp KuiauHranran > (1-pacm). 70 #mmap Oommiapura KeauO aHWKJIaHTaH
KeTMa-KeTIUKIAp MUKJIOPH Iy Kaaap KyHalIuKku, YIapHUHT XaXMU Tydainu Oy
MabIYMOTJIAPHU KUTOO MAKIWIA HANp KWIMITHUHT YMyMaH WJIOXH HYK dH.
Wucon wmmsicu OyHmalt axOopoTiapHU TaxJuid KWja OJIMACIUTA Ba KeTMa-

KETJIMKIIAPHU TaKKOCTAIl YYyH Maxcyc JlacTypiiap Kepak 0yia 6onuiaiu.

ATLAS of
PROTEIN SEQUENG
and STRUCTURE

Margaret O. Dayhoff
Richard V. Eck

NartioNaL BioMmepicAL RESEARCH FOUNDATION

8600 16TH STREET
Silser Spring, Maryland

1-pacm. Okcuit KeTMa-KeTIUKIIapy Ba YIApHUHT TY3WIHIIN OYiinya atiaac-KuTo0
90-timmnapaa reHomuka Ganu maigo 6yna 6onutaau. X0o3Upru KyHra Ko
Oup KaHua opraHu3MIap, *KyMJIaJaH oJlaM, CHYKOH, TOBYK, KypOaka, Oup KaH4a
OaNMK TypJiapu, 4yBad4yaHIJIap, 1037a0 BUpyclap Ba OakTepusuiap xamjia ro3Jad
YCUMJIMK ~TypJIApUHUHI TEHOM KEeTMa-KeTIMKJIApU aHWKIanau.! Bakrepus

T€HOMUHUHT YKUIUIIK — Oy 2-3 TaAKUKOTYUAAH TAIIKWJI TONTaH T'YPYXHUHT BaKT

! Jleck A.M. Beenenue B Guounnpopmaruxy /Introduction to Bioinformatics / mep. ¢ anrin. mox pea. A.A.MupoHoBa,
B. K. llIBsigaca. - M.: BUHOM. JIa6. 3uanuii, 2009. - 318




xucobuaa TaxMuHaH | WMiIgaH KaM MyJJAarra TYFpU Kelnaguran Basudacumup.
Opam reHomu Kapui6 3 muppa.ra TeHr xapduapaan ubopar 6yiau6 0y sca 15000

KUTOO TOMJIApHUIa TYFpHU Kenaau.'

Yau “Yxkub uukumr’ sca Ouonoriap ydyH
MeH/ieneeBHUHT XUMUKIIAP YUyH SpaTUiITaH JaBpUIUIMK KOHYHWHU OYWII OuiaH
TEHIJIAIITUPUIIA]IH.

[y OGoucman xam OyHmal XaXmIard OHOJOTHK MabIyMOTJIApHU TaXJIWI
KWIKIIAA KOMIBIOTEp TeXHoJoruscuaan Goingananuna Oouvianau. ['eH kerma-
KETJIMKJIApUHU TeHIIAIITUpUII OYViinda Oupunyn anroputm 1970 innaa spatunau.
KommbroTepiap ax0opoTiapHu BUPTyal MabiyMOTiap 0a3acuja cakiiall Ba yiap
ycTHa IOKOpPM  Te3JIMKJIa Olepalusulap  YTKa3ulll HMMKOHUHU  Oepau.
buoundopmatuka xam Oolika 3amMoHaBUM (paHmap cuHrapu Oup KaHuda ¢aniap,
SbHA  MOJEKYJIsp OWoJorus, TEHETHKa, MaTeMaThKa Ba  KOMIIBIOTED
TEXHOJIOTUsIIapU (paHsapu OMpIIAlTyBH acoCHa BYXKYIra Keljau. YHHHT acoCUi
Bazu(dacu Oy OHMOJIOTMK MOJEKyjangap, SHI aBBAJIO HYKJIEHWH KHCJIOTalap Ba
OKCHJIJIap CTPYKTYypa Ba GyHKUMsUIApU OYiirda MabIyMOTIIAPHU Tax 1M KUJIMII Ba
TU3UMIIAIITUPUII YUYH XUCOOJIAII aITOPUTMIAPUHNA UILLTA0 YUKHUILIUDP.

JHK HykeoTna KeTMa-KETJIMKIAPUHU CEKBEHUPJALIHUHT KaJdall YCYJu
Unuiad YMKWITaHJaH CYHT MabiayMoTiap Oa3acuja TYIUlaHa€TraH TEeHETHK
ax0opoTiap XaxMH IOKOpU Te3nuK Ownan opra Oouutaau. Mupopmaruka,
JMHTBUCTUKA Ba MH(OpMAIMs HA3apHUsICH IOTYKJIAPU T€HETUK MATHJIAPHU TaXJIHII
KWIKII UMKOHUSITIApUHU ouub Oepau. buomndopmatukanuHr Oomika ¢ax
coxajapu OujaH y3apo OOFJIMK XOJJ1ard PUBOKJIAHUIIM OPraHU3M Ba Xyxahpajaa
103 Oepa€tran OWONOTWK >KapaHIapHH TYIIYHUIIHWHT SIHTH  JIapa)xacu
HIAKJUTAHTUPUIITA UMKOH Oepajii.

Arapna OupuHuM maxcuit kommnberoTep 1981 tmnna Ba uarepuer (World Wide
Web) — 1991 #wmnnma, SpHU SKMHIArMHA SPATUITAHINTH XUCOOra OJMHAIUTaH

Oynca, OmonH(popMaTruKa XaJaJIMK OWIaH PUBOXKJIAHAETraHWra TyBOX OYIUII

! Jleck A.M. Beenenue B Guoundopmaruxy /Introduction to Bioinformatics / mep. ¢ anrn. mox pex. A.A.MupoHoBa,
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MyMKHUH.! BHOMH(OPMATMKAHUHI aCOCUH INpPUHIMIUIAPMAAH Oupu Oy JyHE
OlUMJIapX  TOMOHHMJAaH  oiu0  OopwiaéTraH  TaAKUKOT  HATIKaJapUHU
OWpIAMTHPYBYH STOHA TyHEBUI aX00POT MaKOHJIAPH MTPUHITATIAIIUD.

buonndopmaTukanuHr spanuin Tapuxu 13 acpimapra Oopub Takamaau.
Marematuka Tapuxura dudonauyuu (Fibonacci) Homu Ounan kupubO KenraH €l
utanbaH [Muzamuk Jleonapao (Leonardo of Pisa) 6uonoruk >xapaHHUHT OMPUHYU
MaTeMaTUK MOJEIMHM Ty3raH XoJija KYyE€HJApHUT KyNaluiiu TYFpUCHIIATH
Macananu TaBcudnad Oepran. XX acpruar 20 iwniapura kenuO dca sHa Oup
utanbsH oniuMu Buto Bonbreppa (Vito Volterra) “lupTkud-ymka” KYypUHAIIUAATA
UKKU OMOJIOTUK TYpPHHUHT ¥3apo XapakaTh MOJEIUHM spatau. 40 iwuiap oxupuia
Oouosiorusira (U3MK Ba MaremMaTUKiIap Kupub kena Oonuianud. buosorusHuHr
3amMoHaBusi Tapuxu 1953 #wmnnman, amepuka onumiapu Keiimc Yorcon (James
Watson) xamaa ®pancuc Kpuk (Francis Crick) tomonuman JIHK HuHr xym
CIUPAJIIUTH Kani( KAJIUHTaH JaBpAaH OOIUTaH IH.

byryuru kyHra xagap OuouH(popMatukara Typiuda Tabpuduap Oepuiianu,
OupoK acocaH OMOMH(pOpPMaTHKA JIeTaHa Typiau OMOJIOTUK axO0pOTIapHU TaXJIW
KWIMIIAA ~ KOMObIOTepAaH  Qolimamanum  tymyHunagd.”  Illynunrmex
«OnouH(popMaTHKa» TEPMUHHM MANIOHM XaM JKyJda KEHraad Ba OHOJIOTHK
oObekTnap OwnaH OOFNMMK Oapya MaTEeMaTUK alropUTMIIapAaH Xamjaa OHOJOTHK
TAaIKUKOTIApAa KYJUIAHWJIAJUTaH axO00pOT-KOMMYHHKAIMS TEXHOJOTHUsIapHUIaH
doiinananagu. buomndopmartukaga UHPOpPMATUKIATK  CUHTapu  aMalidid
MaTeMaTHK, CTaTUCTUKAa Ba OOmKa aHWK ¢aHmap ycyapu KyJUTaHUIAIH.
buonndopmaTuka mryHUHTAEK OWOKMME, OMO(U3MKA, DKOJOTHS, TeHEeTHKa Ba
KaTop Tabuuii gannap coxanapuaa paigaaaHuIaIu.

buonndopmaTuka ¥3 nuura KyiuaarujaapHa OJaIn:

1) xku€cuii reHOMHKaga KOMIMBIOTEP TAXJIWIMHUHT MaTEeMaTUK yCyJulapu

(reHoM OMOUH(OPMATUKACH);

! Ceryban XK., Meiinanuc JK. BBeiaeHue B BBIYHMCIMTEIBHYIO MOJIEKYJSIpHYIO Ouonoruto / Introduction to
Computational Molecular Biology / nep. ¢ anrn. A. A. Uymnukuna; nox pea. A. A. Muponosa. - M. ; Mxesck :
Perynsp. u xaot. nunamuka: HUIL "Perynspras u xaotudeckas auHamuka", IH-T kommnbrotep. uccnen., 2007. - 420
c.
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2) OKCHJI CTPYKTYpaJlapyHM OaIiopar KWJIKII YUyH aJrOpUTM Ba JACTypJIapHH
unIad YuKuII (CTpyKTypaBuil OmonHGOpMaTHKa);

3) MyBohUWK XucOONamn ycayOWsITIIapu CTPATETHUACH TATKUKOTH Xamia
UHPOPMAILIMOH MYPAKKAOIMKHUHT OHOJIOTUK THU3UMJIAD TOMOHMJAH YMYyMHUil
OOIIKAPUITHIIIH.

Amanuii mapHOona OuomH(popmatuka — Oy Ouonoriap mandaaraapu ydyH
XU3MaT KUJIaJAUrad amainuii ¢panaup. MabiymMoTiaapHu OWpiiaMyil TaxJIdil KUJIUII
TeXHUK OuoumH(popMaThka coxacura Tteruuuuanp. OJMHraH MabIyMOTIApHU
KaepAaaup cakjiaml Ba yinapAaH (oimamaHUIl WMKOHHUSTIAPUHU TabMUHIIAII
J03uM. buonH(OpMaTUKIapHUHI SHI MypakkaO Ba IIyHUHI OWiaH Oupra sHT
KM3UKApAU OyiraH MamryjaoTiaapu Oy TeHOM XakKuJard MablymMoTiap acocuia
aHUK TacOUKJIaHTaH HaTWXajlap OJIMLI, S’bHU MacalaH; A OKCWIM KaHJalnup
¢byHkus O6axapanu, b renu Kaiicuaup kapa€Hja KaTHaIIagy Ba X.o0.Jiap. Oy 3ca
ononHpopmaTrka (aHUHUHT aMaInil axaMUATHIaH JaoyaT Oepaiu.

buonHndopmaTtuka OHOJIOTHS COXAaCHHUHT KyWuaaru HWyHaIMIuiapuaa
KYJUTaHUJIaIu:

— F€HOMUKA, TPAHCKPUIITOMHUKA Ba IPOTEOMHUKA;

— PUBOXJIAaHUII OMOJIOTUACKIA KOMITBIOTEP MOJIEIUIAIITHPHUIII;

— T€H TAPMOKJIAPUHUHT KOMITBIOTEP TaXJIHIIH;

— TMOMYJISILUOH F'eHeTHKaa MOEIIIaIlTHPUILL.

buonHdopmaTuka n1opu nmpenapatiapyuHy JIOHUXAIAITUPUIL MYyAJaTUHHA S5-6
Hunnan Oup Heda oiapra KUCKapTHUII WUMKOHUATUHHM ApaTud (GapMakoiaorus
coxacura xam ocoHruHa kupu0 Oopau. Ulynunraex Oy ¢an kymiad Oomika
THOOMETra Ba Ouosorusra ous hanyiap OuiIaH UHTErpalusIaHIu.

Byrynru kynaa OnonH(popMaTUKaHUHT KyHuaru Oy aumiIapi MaBxya:

— yMyMuil OnOMH(pOpMaTHKA;

— KJIIMHUK OMOMH(pOPMATHKA;

— CTPYKTypaBUU N'€HOMHUKA;

— (yHKIIMOHAJ T€HOMUKA;

— (hapMaKOTr€HOMMKA;




— KJIIMHUK MPOTEOMUKA;

— (hyHKIIMOHAJ TPOTEOMUKA;

— CTPYKTYpaBUU POTEOMUKA.

buoundopmatuka ycymnapu EpaamMmaa  Karta  XaXKMJard — OMOJIOTHK
MabIYMOTJIAPHUA IIYHYAKU TaxXJWJ KAJIUII 3Mac, Oajkd Xap JOUM XaM OJJIui
Taxpubanapaa anuk1ad OyIMaiauran KOHyHUSTIApHA UCOOTIIAI, TEHIAp Ba yjap
KO/UTaliiuran  okcwuiap (QyHKUIUsJIapuHU —OamopaT KWL, —XyXKalpaaaru
TEHJIAPHUHT y3apo TahCUPU MOJECIMHU KypHI, OPU IpenapaTiapuHU sIPaTHII
MYMKHH.

Phi-X 174 ¢arununar 1977 #unna cexkBeHHpiaHTaHWAaH OyEH KYyTuiad
opranmzmiap JHK keTrMa-keTnukiapu aHUKIAHAM Ba MabIyMoOTJap Oa3acura
KolmamTupmwian.! By MabIyMoTIap OKCHJI KETMa-KETIMKIAPMHHU Ba PETYIIATOP
y4acTKaJlapHU aHUKJIam Y4yH (Qoiinananmwiaad. MabliymMoTiap MUKIOPUHHUHT
KYmaumu OwiaH SHAUM KETMa-KETIMKIApHU KYlja (BpY4YHYIO) TaxJIWi KWJIUII
MyMKUH ~ OVynmail  komnu. Ba  xo3uprm  kyHga — mMwuMapaiad  okyQT
HYKJICOTHUIIap/IaH TallIKWJ TONTaH MHUHIIA0 opraHu3miiap reHomsapu Oyinua
KUJIUPYBJIAp 0JIUO OOPUIT YUYH KOMITBIOTED JacTypiapuaan (oiigaaaHuiaim.

ﬁHpHK reHomsiap yuyH JHK ¢parmentnapuau Huruin erapiau aapaxkaia
KuitnH Bazudanapaad xucobmanaau. by ycyn xo3upna kapuit® Gapua reHomuiap
yU4yH KYJJIAHWIaJAW Ba TEHOMJIAPHM WUFHUII alropuTMiiapu OuomHGOpMaTHKa
coxacuga OyryHrn KyHHUHT A0J3ap0d MyamMmosapuiaH Oupu caHanaau. I'eHomaa
TEHJIAPHUA Ba PETyJATOP S3JEMEHTIapHU aBTOMATUK Tap3[a KUIUPHIL TEHETHK
KeTMa-KETJIMKJIapra KOMITBIOTEP TAaXJWIMHHU KyJUlamjga sHa Oup Mucon Oyna
OJIafIH.

['eromuka xkoHTekcTuaa anotanusa — Oy JIHK kerma-ketnuruaa rennapHu Ba
Oomrka OOBEKTIIapHU MapKUpOBKajiaml (HUIIOHJANI) >kapaéHumup. ['eHomuap
aHHoTauMu OupuHun nactypuil tuzumu OysH Yait (Owen White) TomoHuaan

1955 tmnpa€k apatuiras 37u.

! David W. Mount, Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory Press, 2001




DBOJIONMOH OWOJOTUS TYpPJIAPHUHT KETUO YUKW Ba TaWg0 OYIWIUHH,
yIapHUHT  JaBpjap Oyinya pUBOXKIAHUIIMHK  YpraHaau. HMHdopmatuka
ABOJTIOIUSIHY YpranyB4M Ouosoriapra Oup Heva kuxamiapaa Epaam oepaiu:

1) 6apua JIHKanaru y3rapuniapau ypraaras XoJa KT COHIM OpraHu3MIiap
HBOJTIOIUSIIAPUHM TAKUK KUIUIIIA;

2) siHaJa KOMIUIEKC SBOJIIOIMOH XOJMCATapHU YPraHUIl UMKOHUHU OepyBUU
reHOMJIapHU Oup-Oupura TakKociamniia;

3) nonynAuusiap KOMIbIOTEP MOJEIUIAPUHU Ky PHILA,;

4) Xynm MUKAOpAAru Typiap XakuJa MabIyMOTHHM Y3 HWYWTra OJIyBUH
HaIIpJIapHU Ky3aTUO OopuIia.

DKOTHU3UMHUHT OMOJIOTUK XUJIMa-XWIIUKIApU I'YEKU Oy OUp TOMYH CYB €KHU
Oup xoByY Tynpok, €ku Ep cailiépacununr O0apya 6uochepacu kabu Oapya TUPUK
TypiapaaH ubopar OYiaraH MablymM OUp MYXUTHUHT TYJa T€HETUK WUFUHIUCU
cudaruaa aHUKIAHUIIN MyMKHH. VIXTHCOCTamITHpWiraH AacTypuil TabMHHOT
MaxCyJIOTJIapu KUJIMPHIIL, BU3yaIU3aIusl KWW, aXOOPOTHHU TaXJIWJ KUJIHUIII Ba SHT
MYXUMU, HaTWKaJIapHU OOIIKA TaAKUKOTUYMIAp Ouian Oynuiaa (oiiiananuiaim.

Xo3upru 3aMOH WIMHUN Ouonoruk amabuéruna OuomHbopmaTHKa OwiaH
Ooupranmukaa “xucobnamn Ouosiorusicu” ubopacu Xam ydpal Typaau. XucoOmarr
ouonoruscu — 0y (aH coxacu 3Mac, OanKu OMOJIOTUK KapaéHIapHU YpraHuil y4yH
KOMITbIOTEpJIapAaH (Qoinananumra yciayoui EnmamyB xucoOmananu. [apum
“xucobiain OUOJOTUsSICH” KYNPOK alrOpuTMIIap Ba aHUK XHMCOOJaIl yCyJIapuHu
unuiad yukMnuiap OuilaH IIyFyJJlaHcaia Xo3upua “OmomHdopmaruka” Ba
“xucobnam Oouosoruscu’ uUOOpamapuiIaH Te3-T€3 MAabHOOINI (CHHOHUM) CY3iap
cudaruaa doitganaHuIMoKaa. XucooOnam Ouonoruscuaa GdonganaHuIaIUurad
Oapua ycymnap sSbHHM, MacajaH, rapud OWOJOTUK Basudanap OunaH OOFIHK
Oyncaga MaTeMaTHK MOJACIIIAIITUPUII — Oy OnonH(pOpMaTHKa XHUCOOTaHMAaNIH.

byHnan Tamkapu wMareMaTHMK OWOJIOTHS XaM MaBxXyJ Oyiaub, y Xam
ononH(opmMaTuKa CUHTapy OMOJIOTUK MyaMMOJIAPHH €UHIINIA UIUTATHIIATU, OUPOK
yHJIa KYJUTAaHWJIQJAUTaH yCyJulap HaTH)Kacu COH OmilaH uQoaaraHMaiid Ba yIapHU

amajira OlMpHUIIIA JACTYPUM Ba )KMX03 TABMUHOTH Tajad dTHIMaNIu.




Oxcwmnap ¢a3oBuil Ty3WIMaJIapuHU Oaropar KWIHIIA WIIATHIAIATaH
ITOPUTM Ba JacTypiap HWIUTA0 YUKW OWIaH IIyFyJUTAaHYBYH CPYKTYpaBHMA
ouonHpopmatuka  Oomkamapugan — axpamu6 typamu.! Ilymgaii  xkumu6
OnomHpopMaTHKa XaM aHaTOMHs, OOTaHWKA, BUPYCOJIOTHS, MHKPOOHOJIOTHS,
IUTOJIOTHS, TAJCOHTOJOTHS, (HU3UOJIOTH Ba OOIIK. KaOu OuoJIOTHs OYIuMIiIapu

KaToOpura KyIMOK/IA.

2-maB3y. buoundopmaTuka puBoKJIAHUII OOCKUYJIAPH Ba
I0TYKIapu. I'eH oHTOJIOTHsICH.

Pesrca:
2.1. buonndopMaTHKa PUBOKJIAHUII 0OCKUYJIAPH.
2.2. buouHpopMaTHKAHM HOTYKJIAPH.
2.3. I'eH OHTOJIOTHACH.

Tasinu nbopanap: ououngpopmamura, OHMONI02UsL, 2EHOMUKA, NPOMEOMUKA,
JIHK s8a oxcun kemma-kemauxkiapu.

buonHdopmaTuka OHMONOTHSHUHT WJIMHNA TaxpuOalapy acocuja OJIMHIaH
HATWOKAMApHU — Taxmwin  Kwiagu. OnuHraH  MabIyMOTJIapHH — TaJIKUKOTUYH
MabIyMOTiIap Oazacuja mMaBxKyja OyiaraH Oapya Tyriamiap OWIaH COJMIITHPAJIH.
bopauro, y 31 aHUK/IaraH KeTMa-KeTIIMKHY MabIyMOT/Iap 0a3acujiaH Toma ojmaca
OyHna y Oy MabJIyMOTHH IIy >KOWra KUpUTHO Kysiau Ba Oy Owiad 0a3zaHu stHajaa
ooitutaan. MabiymoTiap 0Oazacu GyHKIUsIapUra cakjail, THU3WMIIAMITAPHII,
ax0opoTiIapHU SHTUIA0 TYpWIN yHTa KHUPWUII XYKYKH OWJIaH TabMUHJIAILIAP
kupaau. by omepammsiiap sca kKarta KyapaTiapAard KOMIBIOTEpJIapHU Taniad

KHAJIaIu.>

! Xiong Z.J. // Essential Bioinformatics, Cambridge University Press 2006, 362 p.
2 Claverie D.J.-M., Notredame C. // Bioinformatics for Dummies, For Dummies 2006, 456 pages.




yHuHraex 6MOJ0THK MaB3yjap MaXMyHIard HIMUN HaIpueTnap Oazanapu
XaMm MaBxya. buonorus 6yiinda ucranraH WIMHANA KYpPHATHUHT Oapda COHJIapHia
YUKaJUraH Xxap Oup Makoja MabJIiyMOTiIap 0azacura >KOMIaITHPUIIaAN U3JIaHyBYU
YHH WHTEPHET TApMOFU OPKAJIM OCOH TOMHO OJHINU yYyH KHCKa Tabpud Oepud
Kyiunaau (2-pacm). OHr kaTTa THOOMN-OMOJIOTUK HamIpiap on-line KyTyOXxoHacu
PubMed cyurru 50 itnn moGaiinuaa 16 MITH. 1aH OPTUKPOK MaKOJaJIapHH ¥3 HUUra
OJIaJIH.
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WuTerpan Mabiaymotiap 6azacu Ba SHIMKIONEAUSIAP KOHKPET I'eH, OKCHII,
OpraHMM Ba X.0. XaKuJaru O6apuya MabIyMOTJIApHH Y3UJa KamJjall KaOu MyXuM
GYHKIUSUIIApHU amalira OLIMpagu. Yiaap KarTa MUKJAOpJAard OoIllka MablyMOTiIap
Oazanapu axOOpOTIIApUHY YMYMJIAIITAPAIA Ba YHU XaMUIIIA SHTUIIA0 Typaau.

Xap KaHmad SHTUJAH YKWITaH TeHOM XapQJIapHUHT Typiad XHI
KOMOWHANUAJIApHUIAa TaKpPOPJIaHYBYM yIKaH KETMa-KeTJIMKIAp KYPUHHUIINAA
HaMOo€H OVnamu. buoundopmatuka OyHma XuiIMa-XWLIAKAATH MaTHAaH
TeHJIAPHU aKpaTHO OJIUII UMKOHUATHHH Oepanu. ['eHoMIaH reHHu a)XpaTuO OJIHILI

kabu OyHJai onepalys reHOMHU Oefruiaii J1e0 aTaaay.




bapua renmap ¢yHKUMSIApUHU TaxXpubOanap acocuja aHUKJIANl ETapiu
Japaxkaza MypakkaONIMKHU fo3ara kentupaau. by xonatna OuoumHbopmaTHka
GyHKIUSIIApU  aJUTaKadoH aHWKJIAHTaH TEeHJAap OWIAH COJUINTHPUO KYpHIra
TasiHraH XO0JIJa yJapHU Oamopar Kuiumaa kymakinamaan. OKCuil MoJeKyiacuaa
OWONOTrMK BasW(alapHUHT Xap XWJI Typjiapura xaBoO OepyBuM YyyacTKajap
MaBxya. buonndopmaruka ycymrapu €épmamuna ymoOy ydacTKaJlapHU aHHKJIAII
KOHKpPET OMp OKCHITHUHT Oapua CrieKTp GyHKIHMACHHUA 09u0 Oepasu.

Okcwll CTPYKTypalapyuHU TakpuOajap acocuaa, ShHA MacallaH OKCHII
MOJICKYyJIaJlapUIaH TaIIKWAJ TONTaH MHUKPOCKOTHMK KPUCTATHW PEHTICH HypJIaph
OWiaH HYpJIAaHTUPHUII OPKAJIM aHUKJIAIl MyMKUH. By aca eTapnu napaxana y30K Ba
KUMMATIIU kapa€H xucoOnaHaau. AMpUM OKCHIUIAp KPUCTAUT Ty3uJMaliapra sra
Oynmaraniuru cababiu  yJlapHU TaxJWil KWIUIIHUHT yYMyMaH WIOKH MYK.
buonHdopmaTuka KOMMBIOTEp MOJEUIAIITUPHUIN EpAamMuaa Xed OyimaraHia
OKCHJI CTPYKTYpPACH y30KPOK YXITaIl KETMa-KEeTIUTH MabllyM OViraH xoJjaTiapaa
OKCWJIHHUHT (Da30BUI MOJIETTMHU sicaiiia épaam oepaju.

buonndopmaTtnka meTommapw acocuja ONMHTAH MOJIEKYJTaHWHT (a30BUN
CTPYKTYpacHMHHU OWJIraH XO0JiJla YHUHT KaHJal WIUIAIMHUA Ba YHUHT HIILUIANIUTA
KaHJ1ail TAbCUP ITa OJIUIIHU OalopaT KUIUII MyMKHUH.

Jopu mnpemnapatinapunu (azona xap XWJi XUMUEBUN OOFIaHUNLIAp OuiIaH
OKCWJI-HUIIIOHJIAPHUHT ¥3ap0 TabCUPWHU MOJEIUIAIITUPHUII acocuaa Tarépiar
MyMKHH. byHIa Katta MUKIOpH OOFJIAaHWUIIUIAPHU capalialll Ba SHT MaKOyJUIapuHU
TaHJ1a0 OJIMII Kepak Oynaau.

buonorusa, kumé, ¢usuka, matematuka xamaa wHbopMmatuka GaHIapUHHA
OMpJAIITAPUII OHOJIOTUK THU3UMHHU Xap TOMOHJIaMa TaBcudall WMKOHUHU
oepamu. KommbproTep pecypciapuian GhoialaHuI TaxJIumi KapaCHUHU OUp HEeda
MapoTaba Te3NMalTHPaId XamJia OJIMHAIUTAH HATIKAJApHUHT AaHUKJIUTUHUA Ba
TE3JIUTUHYU OLIUpaiy. !

buoundopmaruka TexHonorusmapunan QoianaHud KUIWHTaH OMOJIOTUS

coxacujgaru sHru kKamduérnap Te3 cyparna TUOOMET, (apmakosorus,

! KysHeuos M.E., Fpnbos /1.A. BBegeHune B MoNeKyAApHOe MogennposaHme. YuebHoe nocobue. - Capatos: M3a-80
Cry.-2003.




KOCMETOJIOTHS, OMOTEXHOJOTHs, KHIUIOK XY)KaJMrH, 5SKOJOrus Ba OOIIKa
coxayiap/ia *ajb KUIMHAIU.

buonndopmaruka MycCTakui paBUIIAa aMaluil axaMmusTra sra OynraH
HaTWKajgap Oepald Ba UIYHUHIZIEK OHMOJOTMSHUHI TYpJd coXajapuja HIUIanl
YUyH IIApOUT OUJIaH TabMUHIANIN.

buounndopmarnka OyiiMua WIMHUHT KaTTa KHCMH OHOJIOTHK axOOpOTHH
caKjaml Ba yHM TaxJWil KWIMLI Y4yH MabjiymotTiap Oa3zacuiaH QoiijaaHul
TEXHOJOTHsUIapu arpodura >kamiaHrad. byHnail mMabiymoriaap 6a3zacu oMMadoI
€KM Maxcuil OYyNHIIM MyMKHH. Yjapra OYMK CTaHIapTJIap OpPKAJIM OMMAaBHIA
KUPUII XYKYKHMHHM OJIMII 3Ca MyXHM axaMmusT kacO sraau. ['apum mabaymoTiiap
O0azacugan (Qoiimananumra HucOaraH Oy ycylap aHYaruHa KEHI TapKalraH
Oyncana OMOJOTUK axOOPOTIApHU TaXJIWJI KWINII YYyH OHTOJIOTHS Ba MaHTUKHM
ycyJutapjian (hoigananuil puBOKIaHUO OOpPMOKIA.

buONOrMsHUHr  3aMOHaBHM  WyHaIUIUIApU  OMOTEXHOJIOTHS,  TEHJIAp
UH)XUHEPJIUTH, TE€HOMHKA, OuomHpopMaTtuka Kabu  HYHAJIMIUIAPUHUHT
PUBOXJIAHUIIM (aHAAQ SHTUM “T€H OHTOJOTWs® TEPMUHMHHMHI l03ara KeJuIIura
caba® Oynmu. T'eH oOHTOJNOTMsICM TpeaMeTIapura MHUKPOOpPTaHU3MIIAP,
YCUMIIMKJIIAp, XallBOHJIAp Ba HHCOH I'€HJIAPHU YJIAPHUHT MaxCyJlI0TIapy MaJyMOTJIap
Gab3acy Ba yJIapHUHT aHHOTALMAIAPH KUPAIu. '

['en oHTOJOTHS JTOMUXAcH MOJICKYJISIp Ba XyXkaipa Ouosiorusicuaa Oup Heda
JIOMEHJIAPHU MYMra OJlaJy Ba TIeHjap, T€H MaxCyJoTJIapd Ba KEeTMa-KeTJIMKIap
Oyiinya MabJIyMOTJIAPUHU TYIIYHUIIAA KaMOATUYWJIMK (POMIATaHUIIN YUYYH KEHT
UMKOHUSTIIap ounb Oepamu. KynruHa monen opraHu3MIIApHUHT MabIyMOTJIap
Oab3anapy Ba F'€HOM aHHOTAILMICU TYPYXJAPUHM SIPATUILA T€H OHTOJIOTHICUAAH
doiinananuaaay Ba yJapHUHT aHHOTACUSCHIA T€H OHTOJOTUS MaHOalapu YpHH
oexuécamp.

KoHcopTcuyM reH oHrtosorusi - 0y “eew ommonocusacu” noitmxacuna ¢aoi
UIITUPOK 3TAaéTraH OWp KaTop OMOJOTHUK MabJIyMOTNIap Oab3ajapu Ba TaAKUKOT

rypyxjapuaup. by Typiau xun Mozen opraHu3miiap yuyH OMp KaH4a MabJyMOTIIap

! Plessis L, Skunca N, Dessimoz C (November 2011). «The what, where, how and why of gene ontology — a
primer for bioinformaticiansy». Brief Bioinform. 12 (6): 723-35.DOI: 10.1093/bib/bbr002. PMID 21330331.




Oab3anapu, ’KaMu OKCHIIIAp MabIyMOTIap Oab3acu, "een onmonoeuscu" nactypuit
TabMHUHOT MIILIA0 YMKYBUMJIAP Ba MyXappupiap ypyXUHHU Y3 WUUTa OJa/IH.

['en onTomormsicu OwomH(pOpMaTHKa aacTypiap Oyimua jonnxa OYiIuo,
Oapya OopraHU3MJIAPHUHT TE€HJIapU Ba T'€H MaxcCyJOTJIapy CTaHIAapTIallITUPUITaH
FeHETHUK MablyMoTiap Oab3ajapuHu Wuruiira Oarunuiadrad. JloWuxaHuHr
MakKcaJu TEHJap Ba YJIapHUHT MaxcynoTiapu cudariapugan OWPWHU aHHK
OeNruiIaHrad pyuxaTtuHu MabiyMOTJIap Oa3acura »OWJianl Ba sSTHIUJIAI; TeHjap Ba
F€H MaxcCyJioTjap Y4YyH KYIIMM4Ya aHHOTAlMSIApHU PACMUILIAIITHUPHUIL, OPTHO
Oopaétran MabJIyMoTiaap 0azacu jgolnxacuaad GouanaHuill YYyH MablIyMOTIap
tapkaTtuil. ['en onronoruscu "OQuux buomubobuiiom onmonozuscu’ 1e0 HOMIaHTaH
KJIacCU(UKAIUSICH KEHI KAMPOBJIM KUCMH XHCOOJIaHAH.

['en oHTONIOTMS JAeraHja Mypakkad OMOJOTHMK XOJMCAJIapHU f03ara KeJUIIu
TaCBUpJAHTaH HOMabiIyM OHUp OHOJOTUK OOBEKTIAPHU TYIIMHUII KEpak.
Onronorus ayHENArM 00OBEKTIIAp Ba yJiap opacuaaru MyHocabatiap TYFpUCHIaru
MabIyMOT/Iap €pAamMuaa Maxcyc OWIUM HYHAIMIUIAPUHU PACMHUMIAIITUPUILIA
kyananunagu.! Buomorms Ba Gomka Terunuid (paHmap ydyH ~— yHHBEPCAl
HAMyHaBUW TEPMUHAIOTHUS ETUIIMACIIHMIY fo3ara Keiaau. Tepmunnap Oy KUHUH
MYJIOKOT KWJIUII KaOu TylryHuanapHu udojanaiinm, JekuH anda Oup Oupujan
dbapK KUIUIIM MYMKHUH, TYpJH TAAKUKOT coxajapuja Ba XarTo Typiu HYHaIUII
onmumitapu ypracupa wunuiatwiaan. Illly myHocabar Owman, "I'en oHTosOTHs"
JOMMXacCUHUHT Bazudacu Oapya OpPraHU3MIIAPHUHT TEHJIApPUHU Ba YJIAPHUHT
MaxcynoTiapuHu Basudamapu, (yHKIUSAIApU, CTPYKTYPAaCUHM Ba aMajiaru
OHTOJIOTHK aTaMaJlapHU SPATUILAH HOOpaT.

['en oHTONOrMsA OOLIKApWJIAAUTraH CcYy3jap TEepPMUHJApIapIaH Ty3WJraH.
TepMuHIap OHTOJOTUS HU30MHUTA MYBOGUK Y4 HYHANUII MOJEKYJsAp (yHKIUS,
Owonoruk >kapa€Hiap Ba XyXKalipa KOMIOHEHTJIapura OynuHamu. Xap Oup
OHTOJIOTHSI OMPOp T€H €KUM I'eH MaxCyJIOTJIIapUHHM (PYHKIIMOHAN KUXATJaH Xamja

TEPMUHJIAp YpTacujaru ajokajdapHu TacBupiaiau. TaptuOra comyBud anokamap

1Smith B, Ashburner M, Rosse C, Bard J, Bug W, Ceusters W, Goldberg LJ, Eilbeck K, Ireland A, Mungall CJ, Leontis N, Rocca-
Serra P, Ruttenberg A, Sansone SA, Scheuermann RH, Shah N, Whetzel PL, Lewis S (November 2007). «The OBO Foundry:
coordinated evolution of ontologies to support biomedical data integration». Nat. Biotechnol. 25 (11): 1251—
5.001:10.1038/nbt1346. PMID 17989687.




UKKH Kyiun cuHduapu Oop: mwkoOuil TapTuOra coiayBud Ba canOuil TapTuOra
COJTYBYH.

['en oHTONOTHMSAA Te3-T€3 SHTU Y3rapTupuiiap Oynub, artamanap Eku
ACKUpPraH MallyMOTJap OJu0 TaunulaHaau. Arap TEpPMHUHJIAp OHTOJOTHUSIAH
Vunpunran Oyica OeNrwiIaHral TepMUHIAp V3 KyduJia KOJIAgu JIEKUH SCKUpPraH
EpauKIap Ba TEepMUH Oapyua ajoKalapd oOnuO TalnulaHagud. AJOKaJlapHH
Yy3rapTUpUII aHHOTAIMsUIapra Tacup KWIMailau YyHKU YJIapHUHT T€H OHTOJIOTHsI 1A
KoMlalmrad YpHUra sMac Oallki aHHOTalUsIap y3ura XoC Maxcyc T€pMUHJapra
WyHantupuwiarad. I'eH  OHToJIOTMS  JOMMXacu reHjap  QyHKUUSIIAPUHU
KaTaJOTJAIITUPUIL y4yH Karrta ManOa Oynmamau. Illynnmaii Gyncama yHmaH xaiu
XaMMma xoijia (poiiianaHuIMaiIn Ba XaHy3raya Mypakkadiuruia KoJMOK/a.

I'en ontonorusicu 1998 Hunaa TagKUKOTYWIAP KOHCOPTCUYM acocula yd
Mozen opranusmiiap Drosophila melanogaster (MeBa namuacu), Mus musculus
(cuukoH) Ba Saccharomyces cerevisiae (HOH aUUTKUCH) TeHOMJIapH YpraHuauo (4-
pacMm), yJapHH YKWIHIIK Ba TEHETUK MabJyMOTIap 0ab3acu sSipaTHIIMIIN acOCH]Ia
Tamkun dtunrad.! CyHrpa 0omIKa MOJEN OpPraHu3MiIap Y4yH KYp MablIyMOTIap
O0ab3acUHU Iy TapuKa KYpHUII Ba MabIyMOTJIapujaH QoijamaHuml, Kylnumya
aHHaTarusIap Oab3acHHM SPATHINHU KEHTAaUTHpuUIl, KaOu kapa€Hiapja TeH
OHTOJIOTHSICUaH (PoiiaaHuII N,

Veumnk, XaifBOH Ba MEUKPOOPIaHM3MIIAP SHT aCOCHI FeHETHK MabIyMOTIIap
Oab3anapu Oy Joiuxara xucca Kymmokaa. 2008 iun sHBap XojaTura Kypa, reH
OHTOJIOTUSl JACTypH TYpAM XWJI OHOJOTMK OpraHu3MiapAa KyJUIaHWJIaJuraH
24500 nmaH OpPTUMK TEPMUHIAPUHHM Y3 HUYATa OJagud. Y MabIyMOTJIap TE€H
OHTOJIOTHSICHHA PUBOXJIAHTUPHUII Ba YHJaH (poiimananuin Oyiinda amabuérimapaa
MyXHUM TassH4 XMCOOJaHaau, Ba y OnonH(OpMaTHKa COXacHu1a TETHUIILTH CTaHAapT
BOCUTAacH OYIMO KeNraH.

2011 #iun ceHTsaOp xojaTura Kypa, reH oHTojoruscu 360 MUHT NaH 3uén

TUPUK OpraHu3Miaap yuyyH 33 MHUHIIAaH OpPTUK TepMUHIap Ba 12 MWUIMOH

1 Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, Cherry JM, Davis AP, Dolinski K, Dwight SS, Eppig JT, Harris MA, Hill DP,
Issel-Tarver L, Kasarskis A, Lewis S, Matese JC, Richardson JE, Ringwald M, Rubin GM, Sherlock G (May 2000). «Gene ontology:
tool for the unification of biology. The Gene Ontology Consortium». Nat. Genet. 25 (1): 25-9. DOI:10.1038/75556.PMID

10802651.




arpoduma TeH MaxCyJoTiaap aHHoTanuscu Mapxyn.! CYHrru Oup Heua W
JTABOMUJIA, T€H OHTOJIOTMS KOHCOPTCUYM T'€H OHTOJIOTHs cudaTu Ba crieuudux
AHHOTAIVSI MUKJIOPWHH OLTUPHII YIYH OUp KaTOp Y3rapuiuiap aMmalra OMAPUIIIH.
2013 #iunra xenuO, aHHOTaUMsIAp COHM 96 MIITMOHIAH ONIAM. AHHOTAIUS
cudaru aBTOMATJIAIITUPUIITaH cudar HazopaTH nynu Ouan
TaKOMUJUTAIIITUPUIIIH.

['eH OHTOJOrUSI KOHCOPTCUYM CYHITH MaiTiapja OMOJIOTHK >Kapa&HIApHUHT
OeBocuTa KMYMK CUHGU cudaTHia, SHTU OWOJOTMK OOCKUYMHHU KOpHil »Tau. by
cuH( OHOJOTHK >Kapa€Hiap coaup OYIMIIM MyMKUMH OViraH mauTuaa aioxuaa
naBpu €ku  OOCKWYMHM wudomaaan.Yiap NIIyHHHTEK, OOIlIKa OHOJOTHK
kapaéunap OuiaH Taptubra conuHagu. buonoruk skapaéHmap mypakkab
xoaucanap Oynub, opraHuzmiap Xa€Td Y4yH 3apyp MOJEKYIsp (QyHKIMsUIApHU
aManra OIIMPUIIMIIK AeMakaup.” Mucoa ydyH Typiau OMOJIOTMK >KapaéHiap
Xykaiipa OYVIMHMII CUKIM MeTadasza Ba mpodasza xamja Xal3 Kypull MalTH,

KUHCUH XyKalpallapHu KYIIMIIAIIY Ba PUBOKJIIAHUIIT OOCKHYU.

1 Ashburner M, Ball CA, Blake JA, Botstein D, Butler H, Cherry JM, Davis AP, Dolinski K, Dwight SS, Eppig JT, Harris
MA, Hill DP, Issel-Tarver L, Kasarskis A, Lewis S, Matese JC, Richardson JE, Ringwald M, Rubin GM, Sherlock G (May
2000). «Gene ontology: tool for the unification of biology. The Gene Ontology Consortium». Nat. Genet. 25 (1): 25—
9. D0I:10.1038/75556.PMID 10802651.

2 The Gene Ontology Consortium (January 2012). «The Gene Ontology: enhancements for 2011.». Nucleic Acids
Res. 40 (Database issue): D559—64. DOI:10.1093/nar/gkr1028. PMID 22102568.
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CDC47/MCM7 Mcmd7?
4-paCM. Yura TYypJIM MOACII OraHU3MIJIaP HaMYHaJIapUu ép,[[aMI/II[a I'CH OHTOJIOTHUACHHHU
TY3WJIMIINU Ba (1)yHKIII/I$ICI/IHI/I H(l)oz[anam SABHU 6I/Ip OHTOJIOTHA UK Ja rCHJIapHU OOFIaHHIIH
MHCOJI KI/IJ'II/I6 KCJIITUPUJIITAH. OHTOJ'IOI‘I/IHJ'Iap OMOJIOTHK KaJIUT CS"?:JIapI[aH TY3WJIT'aH.

I'en oHTOIOTHA OMOTOTHMK KapaéHuaa ""0ocKu4IapHu' udoaanam

I'en  onTONOTHSICH OMOJIOTUSIHUHT ~ OOIlKa HWYHAIWIUIApU  SbHH,
OMOTEXHOJIOTHS, TCHIAp WHXXWHEPJIUTH, TCHOMHKa, OMOMH(OpPMAaTHKa, OHOKUME,
dbu3znoorus, NpoTeoMrKka Kabu nyHaaunuiapia oaud Oopuiiral TaJKUKOTIAPHUHT
MaxCyJiu acocujia HWyHanmum cudartuia rozara Kenau. ! IOkopuna kypcaruiran
dbanmap TeH OHTOJIOTHSCH MabIyMOTiap Oab3acuuaH QoiiagaHud KeIMOKIa.
buomeauimuana Typi TeHETUK KaCAUTMKIIAPHU JAaBOJIAlll, yjaapra TalIXuc Kyuuii
UIUIapUa T€H OHTOJOTHSCH MaXMyura KUPYBYM MHCOH T€HOMU MabiIyMOTIIap
O0ab3acugaH KeHr QoiganaHuiaMokaa. bymappan Tamkapy KUIUIOK XY Kaauru
MaxCyJOTJapUHUA T€HOMJIAPUHU TAJAKUK KWJUO, STHTM YCUMJIMK HaBJIapy, XalBOH

30TJIAPH SIPATWIIMILINA, YIIAPHU MaXCyJIOPIUTUHYA OIIUPUIIAA KYJTTAHHUIMOK/IA.

! The Gene Ontology Consortium (January 2013). «Gene Ontology annotations and resources.». Nucleic Acids
Res. 41 (Database issue): D530-5. DOI:10.1093/nar/gks1050. PMID




3-maB3y; I'eHOMHM TaxpHpJiall TEXHOJOTHAJIAPUTa ACOC COTHMHMIIIH.
I'enoMHM TaxpupJIall TU3UMJIAPUHUHT ACOCUI UYyHAMHIIAPU. SIHIHM aBI0A
texHoJsorusisiapu: Zinc Finger, TALEN, CRISPR.

Pesica:
3.1. 'eHOMHM TaXpHUPJIall TEXHOJIOTUAJIAPUIra ACOC COJTMHMILIMN.
3.2. 'eHOMHM TAXpPUPJIALI TU3UMJIAPHUHUHT ACOCH HYHAJIUIILIAPH.
3.3. AAuru aBaoxa rexnoqorusiapu: Zinc Finger, TALEN, CRISPR.

Tasnu udopanap: ceHom, oHmono2us, 2eHOMUKA, NPOMEOMUKA, STHTU aBJIO
texHonorusuiapu: Zinc Finger, TALEN, CRISPR

bup xanua xopwxuit naBnarnapaa 20-21 acpiapna OuouHpopmaTrka xaaai
cypaTia puBoOXxiIaHa€Tran ayHE OMOoTHOOMET dannapu coxacura aianu® Oopiu.
buonnpopmarmon TEXHOJIOTHSLITIAP HUCTEHMOTIUIIAPU TaJKAKOTYHIIAp,
dbyHIaMeHTa)l UIUIaHMallap Myaumdaapu OwiaH Oup Kartopja THOOHET,
dapmakosorusi, OHOTEXHOJOTHUS XaMmMJa YKyB Myaccacajapy XucoOJiaHaH.
®annunr 0y coxacu AKlllna Ba mryHUHTAEK OOIIKa pUBOXKJIAHTAH JlaBliaTiapia
MyXHUM WYHaIuII cadaTuaa Kapaiaiu.

2.3. TeHOMHM TaxpupnaL
TexXHonormsanapura acoc COJfIMHULLMN.

TexHonormsa reHHoro HOKayTa
To4ye4yHoe BbIKNKOYEHME reHa

JHK mbiwu i 28

[+
X
{Neo} m

BekTtop
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pekomOuHaumnm

Mony4yeHne HOKayTHbIX

MblLei :
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WKxkn 3aHXKUPIA OPAIHMKIAPHUM MAKCAJIM PABUILNA KOPUM ATUIIHUHT
OMpUHYM  ypUHHMILIApUAa Tabuuii KaMm  ydpaliuran 5SHJAOHYKJea3ajap
(Meranykieazaiap el aramagu), MacajaH, OakTepuanl MOOWJI TEHETHK
anemeHTiapaaH onuHran [-Scel ummatunran [Plessis et al 1992, Rouet et al 1994].

Meranykiea3inapHu KEHI TaHUO oyuil >koimapu (Macanal, [-Scel yuyn 18
Ta HYKJICOTHJ), XaTTO OUTTAa OPaTUKHU CYTIMU3YBUMIAp T€HOMHIa KHUPUTHUIITa
UMKOH Oepanu, 0y Makcayid MOAUGUKALIMS KAJTUITHUHT aXXpaJiMac MapTHIUP.

bupoxk, Oynnaii caifTiap reHOMHUHT OWp JKOMHa *KoWamraH, Oomkaya
KWJINO aiiTranjia reHeTUK MOAN(pUKALIMS Kaepaa OYIUIIMHU TaAKUKOTYHU 3Mac,
dbepMeHT aHuKIaau. Yoy 4ekJIOBHU OapTapad STUII YUYH OJIMMIIAp MaKCaJIu
MyTareHnes €paamuaa meranykieasanapaunr JJHK ounan Oornaiiauran y3ura
XOCITUTHHM Y3rapTUpHIlra Xapakar kumiay [ Smith J et al 2006]. bupok, Oy
taxxpubanap JJHKuu 6ofrnaiiiuran Ba Hykiea3au MUHTaKalapu €HMa-EH, OuTTa
OKCHJI IOMEHUA >KOMIaIlral ymoy GepMeHTIapHUHT TY3WINIIN OUIaH
TYCKUHJINK KUJIJIH.

[IyHuHT y4yH, MeTaHyKjieasaap KyIiad Makcaii KeTMa-KeTIUKIIap YIyH
UIUIa0 YMKUJITaHUTa KapaMaii, EHJallyB acOCaH IOKOPHU Japaskaiar
UXTUCOCTAIITUPUIITAH JTJAOopaTOpUsiyiap TOMOHUAH KYJUIAHUIAAUTaH TEXHOIOTHS
O0yn0 KoIIu.

1996 tiunaa Chandrasegaran Ba yHuHT xamkacOnapu Fok-I mapuamanmumn
JIOMEHUTa OOFJIaHTaH OMPUHYM LIMHK OApMOKJIA THOPUJ pECTPUKLIMS (PEPMEHT-
napuHu Takaum tawiap [Kim et al 1996].

Keitnauanuk, Xyau nry Typyx OupuHIr MapTa OOIIKapuiIaurad TeHOMUK
MYXaHIUCIUK YUyH IIUHK 0apMOKJIM HykJieazinapaad (ZFN) dboinananran
[Bibikova et al 2001, 2002]. Ymaunan 6epu ZFN nap HadbakaT Typiu Xui
JaCTypJiap YUyH Kyza Kyjlail TEHOMUK MYXaHJIUCIUK BOCUTAJIapura aiiaHiu,
OaJIKi MYHaNTUPUIITaH TeHOMHU TaXxpupJiall 0yiinya KJIMHUK HIJIapra xam
kupunan [Tebas et al 2014]. bupok, (ZFN) nuzaithu mypakkad Ba Ky BakT Tajnad

KWIaIUraH OYauo KOJIMOK/A.




E. coli reHomnapu aHukK QyHKIUSCH OYaMmaraH TakpopjaHaJWraH KeTMa-
KETJMKIAPHUHT VYIOWTaH Ty3WJIMaJapyuHU V3 WYUra OJIaJid, KeWHHYaIHMK YyJap
Oomrka kymiad 6akTepusuiapaa xam tonuiran [Mojica et al 2000], Oy koHcepBaTHUB
(Ba my cababmu MyxuM) QYHKUMSHE KypcaTaud. Ym0y FajgaTd T'e€HETHK
AJIIEMEHTJIADHUHT OaKTEpHsUIap FEHOMHIATU aXKOMMO (PYHKUIMACHUHM aHUKJAII Ba
ucOoTIall ydyH Typiad JabopaTopusuiapAaH Kyminad ojaumiiapra WATHpMa WU
kepak OViau [Barrangou et al 2007] - Oaktepusuiap MoclalryB4aH UMMYHUTET
TU3UMUTA 3ra, Oy ylapra UKKHHYM MapTa IOKTHpUIITra ypuHA&TTaH BUPYCIapHU
(OakTepuodarnapuu) TaHuO, UYK Kuiumra €paam Oepaau. ByHuUHr ydyH ynap
BUPYC TEHOMHHHUHI KHCKAa KETMa-KEeTJIUKIAPUHU  V3IapUHUHT T€HOMMHra
kuputumaan (CRISPR MuHTakacuaa) Ba yjapHM KajauT Ba Kyi( OTPUHIUIN
épnamuna ar reHOMUHM TaHWiauran Kucka komruieMeHtap PHKmapuu cuntes
KWIKII YYyH Ma0JI0OH cudaTuia MIuIaTuIaIm.

Yoy myxum kamduétaan cynr CRISPR/Cas HUHT MexaHU3MH Ba MyXHUM
anemenTiaapu TaBcudanau [Garneau et al 2010; Deltcheva et al. 2011],
IIYHUHTIEK TU3UM TYpJH OaKkTepHsuiap ypracuaa YTKa3HIUITH MyMKAHIUTH
kypcatwiau [Sapranauskas et al. 2011].

CRISPR-Cas9 [Jinek et al 2012], auar PHK-itynantupunran JIHK aHunr
AHAOHYKJI€a3a (Ao TaCAUKIAHTaHAaH Ky YTMal, YHUHT TOTEHIMAIN
OyTyHJIaii SHTY TypJard MyXaHAUCIUK HyKJea3anapu cudaruia Typiau rypyxJjiap
TOMOHHAAH Hamoiu >tuiiau [Mali et al. 2013].

I'EHOM TAXPUPJIAIIHWHI TIOTEHIINAJT NITJTATUJIAII
COXAJIAPU:

['en HOKayTH (YKUII TOMPACUHUHT OYUK >KOW aIMAIIIMILIHN ) byryn
TeHJIApHU €KW TeHHUHT alipuM KUCMJIapuHu (MacajiaH, 9K30HIap) o0 Talmiar

Okopu  anukimukgaru  rewnapud  Tukinam  ("reH  kappoxJjuru')

Myrtauusinapau Ty3aTuil (MacajiaH, OUTTa HYKJIEOTH[ MOAUMOpP(U3IMU -
SNP) Ailjpum HYKICOTHAJIAPHU Taxpupiaml XpoMOCOMa TpPaHCIOKAlUSIIAPUHA
KHPUTHII

I'EHOM TAXPUPU YUVH TAJIAb KUWJIIMHAINUTI'AH SJIEMEHTJIAP:




- spaTiirad pepMeHT (HyKieas, HhKa3a, leaMiuHa3a)

- IMHK 0apMOKJIM HyKJIea3

- TAL s dexropura acocnanrad GpepMeHTIap

- CRISPR/Cas acocunaru pepmeHTiaap

T'EHOM TAXPUPUJIA MIINTHUPOK DSTAJUIAH XYXAUPA WNUYU
NYIUIAPU:

bup 3aHXHUpAM Y3WIAIIHA TabMUPJIALIT

OxuprapHUHT TOMOJIOT OYIMaraH Ky AU

TOMOJIOTUK PEKOMOUHAIIUS

WKK1 KaTOpJIM y3UJIMIUIAPHU TabMUPJIALL

TOMOJIOT PEKOMOUHAIIHS

[ TO3MHHM JleaMUHIIALI

VMHAMBUAYaJ HyKJICOTUAJIAPHU KECHIL / alIMAIITUPUII OMJIaH TabMUpJIall

CyHrru 6up Heua Huiuiap n4K1a FTeHOMIIApHU TaXpupiiall yUyH

- Zinc Finger (Pyx 6apmoxapn)
- TALEN (Transcription Activator Like Effector Nucleases)
- CRISPR/Cas9 (uarmmuszua CRISPR - Clustered Regularly Interspaced Short

Palindromic Repeats,

y30eKk TWiIuAa - MyHTa3aMm rypyxJjapjia *oilamraH KUCKa NaJuHIPOMUK
TaKpopJiap) KaOu sTHTU TEXHOJIOTHUSIIAP BYXKYTa KEJJIH.

EBpomna, Ocué, AKII xamaa ABcTpanus naBiatiapuja OuomHdopmatuka
MapKasJiapu COHM WuiAaH-inira kynaitnd6 6opmokna. buomndopmaruka Oyiinya
JaBiaT, akaJeMUK XamJa TabJIMM Mapkasjapu OwiaH Oup Karopja CYHITH
Wuuiapaa coxada OJMHTaH TaJAKUKOT HaTWXKalapJaH THXKopaT Makcaauaa
doiinananuira WYHANTUPUITAH CE3UTIAPIIN TapaXkaJard TAlKWIOT Ba JIoHuXaiap
ro3ara kenam (3-pacm). By SHr aBBaio TEHOMJIAPHMHI, UIYHMHTAEK OJaMm
TeHOMHHHUHI CTPYKTypaBUM, (QYHKIMOHAI Xamaa KUECHM Taxjawid Oyinya
dbaonmusIT OPUTYBYM TAIIKWIOTIAapAup. buomndbopmartnka coxacu OVitnya
spaTWIrad ycyJUlapHH KyJiiam OujiaH Oupra amaiuii MyaMMOJIapHH €4uIll HYIuja,

XycycaH (apMoKoorusga TEXHUK XamJia JacTypuil Oaszanap »kajgaia cyparia




puBoxiIanuO Oopmokma. byHmait MyammonapHu Oaprapad STUga JaCTypuid

TabMHHOT CAaHOATH XaM TaKOMUJIJIAIINO OOPMOKIa.
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3-pacMm. buouHppmaTrka cepBruc Mapkasziapu Ba pecypciapu

Mamnakatumu3ga TeHOMHKAa Ba  OuomHpopmarthka  (aHIApUHUHT
PUBOXIJIAHMINIATA KapaTwiaéTraH ajoxuja dbTuOop Tydaitnu ayné danuma ¥3
VpHura sra HyQy3n1u WIMUNA MakTa®d Ba MYXUT MIAKJUTAHTUPWIAH, 3aMOHABUU
JabopaTopusiap TAIKUI 3TN0, KEHT MUKECAA XaIKapo WIMHM alokaiap uynira
kyimnm.! Xycycan V36exucron Pecry6nukacu dannap akagemmusicn I eHOMuUKa
Ba OmomH(poOpMaTHKa MapKasuaa coxajla aHyaruHa myBa(dakusTiv aactypiiap
amayira ommpuiaan. Mapka3na erakud XOpHKUM WIMHI Mapka3 TakpuOanapura
sra, OMOMH(OPMAITMOH TEXHOJOTHsIap OYVinya OMIMM Ba KYHUKMAJIADHU IyXTa
srajularaH WIMHMA XOAMMIApHUHT (aonuar oiaul® OopuiM Ba mIyaap Xucoora
OJIMHTaH XOJia Mapka3na OuouHdopMaThka JaOOPATOPUSICUHUHT — TaIlIKHUI
STUTAHIMTU  OyHra sIKKoOJI Mucoa Oyna omnagu. Mapkaz WiIMHA Kamoacu
XaHy3radya HOAHUK OYJraH Fy3a TEHOMHUJArd PEKOMOWHAIMOH OJoKiap (SbHU,

aBJIOJIaH-aBIoAra KyuuO VYTaauraH TeH ajuleiulapyd TYIUIaMH) YiadamiaapuHu

! Marketa Zvelebil, Jeremy O. Baum // Understanding Bioinformatics, Garland Science 2007. 798 pages




TONMO, 3aMOHABHI TE3KOp “aCcCOIMATHB KapTATAMITUPHUII YCYJIWHU Kaiid JTIH.
Hatmxana ¥y3a reHomMugaru reuiapiad (podgajaHUIIHUHT SHTM WMKOHMSITIIApU
ounIno, Fy3aaa 3aMOHABUN MapKepJiiapra acocjaaHIaH CEJIEKIUs YCyJUlapy UIILUIao
YUKAIIIH.

I'en-noxkayr €xu PHK wuHTepdepeHmuscn Mojekynsp TeHeTHKa Ba
ononHpopMaTHKa yCy/UTapu Maxcyiau OynmO, OpPraHU3MHUHT OeNTuiiaHTaH
rewyiapu  (aoJUTMTMHU TYXTaTuIl HUMKOHMHM Oepamu. Iy tydaiinu renmapu
“Yunpuiiran” (HOKayT KWJIMHTaH) OPraHW3M BYXKyara keiaau. by HykieoTunu
KETMa-KETJIUTH MabiayM OViraH TreHJapHUHT (YHKIUSCUHM aHMKJaIra épaam
O6epanu. HokayT KWIMHIraH Ba HOpMaJl OpraHu3M HaMyHallapu opacujaru gapkiap,
ypranunaétran TeH QYHKUMSICHHM KypcaTtub Oepanu. Kunuioxk Xxyxanuru
DKUHJIAPUHUHT OHUOJOTUK KYPCATKUWIAPU — XOCHWIJOPJIHUK, JPTANUIIAPIHK,
3apapKyHaHJa Ba XallapoTiapra YMJAAMIMIUKHUHT HAaMOEH OVIMIINIA UIITHPOK
ATYBYM F€HHUHT TapKUOMU Ba (DYHKIMSACH aHUKJIAHTAHJIaH CYHT MakKcaara MyBO(pUK
paBuiga ymly TeH (aoIusITHHU KydyaWTUpHUIN EKM aKCUHYa YHU TYXTATHII
MYMKUH. Mapka3 oJuMJIapu 3pUILTaH dHT CYHITH IOTyKJapAaH Oupu — Oy ynap

TOMOHMJIAH Fy3a YUyH SpaTWITrad AYHENArU UJIK T€H-HOKAYT TEXHOJIOTUSICUIUD.

Hazopar caBosiapu:
1. buoundopmartuka Hruma?
2. buonndopmarrka OynumiIapuHu aulTUO OepuHT?
3. 'enoMnapHu aHHOTALMS KAJIUII AETAHIA HUMAJap TYIIyHUIaau?
4. V36exucTonaa 6HoMHpOpMaTUKA (GAHUHUHT PUBOKIIAHMUII XOJIATH?
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IV. AMAJINIM MAIIFYJIOTJIAP MATEPUAJIJIAPU

1-amanuii MalIryJioT:
I'enom Mmabaymotiap 6a3acu
(Genomes Server, Proteome Analysis, Ensembl) pecypciiapu Ouiian TaHumummi.
OKCHJI KeTMA-KeTJIUKJIAPH MabJIyMOTJIap 6a3acu XamMJ1a aMHHOKHCJI0Ta KeTMa-
KeTJIUKJIapu MabjayMotaap 6a3zacu (UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypciaapu OMJIaH TAHUIIMII
Nmpan makcaa: [enom wmyxammuciouruga TALEN Ba  CRISPR/Cas
KyJuianuauimu. HykiaeoTus keTMa-keTiaukiap MabiaymoTiap 6Oaszacu (EMBL,
DDBJ, NCBI, UniGene, STACK, EMBL-SVA) pecypcnapu OuiaH TaHHUIIIUILL.
MacajianHuHr KYMWiIMIM: THUHTIIOBYM amajivii MalFyJIOTAa KEITUPUIITaH
Basu(paapHu Oa)KapuIlv, TaXJ M KUK Ba HATHXKA OJIUIIH JIO3HUM.
Ninu 0askapuil y4yH HaMyHa.
1-Bazu¢a. Hyxneotun kerMa-keTiukiap Mabiaymoriap Oasacu (EMBL,
DDBJ, NCBI, UniGene, STACK, EMBL-SVA) pecypcnapu OuiiaH TaHMIIIHUIIL.
['enom mambiymotnap 06azacu (Genomes Server, Proteome Analysis, Ensembl)
pecypciapu OunaH TaHumuil. OKCUI KEeTMa-KEeTIUKIapU MabIyMOTiap Oa3acu
xamza aMUHOKUCJIOTA KEeTMa-KeTJIUKIapH MabIyMOTIIap 0azacu
(UniProtKB/Swiss-Prot, GOA, ENZYME) pecypcnapu 6winan tanummuir. NCBI
MabiaymoTiap 6azacu BLAST taxmmmu Ba Ugene 1.21.0 gactypuii TabMHUHOTHAH
doitnananu0 reHIapHu aHOTALUSI KUJIHUIIHYA YPraHuI.
MacajJaHUHT KYAMJIHIIA: Tunrnosuu aMaJInu MalFyJIOTAA
KeNTUpWITaH BaszudanapHu Oakapuillyd, Tax)IMJI KWIUIIM Ba HATWKA OJUIIH
JIO3UM.

NHu 0askapui y4yH HaMyHa.

1-Bazuda. l-amanuit mMamFynoT Hatwxkacuga anukiganran  QTL
MapkepuHUHT G.hirsutum ry3a Typu TYauk reHomuaan Qoiinananuod In silico PCR
anroputmu Omnan Ugene 1.21.0 mactypuaa termnum JIHK kerMa-keTiuruuu
AQHUKJIAHT.
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2-Bazuda. In silico PCR maxcynorunan onmaran JIHK kerma-keTnuruau
NCBI MabnymoTiap 0a3acura HOKJIaHr.
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Nucleotide Sequence (250 letters)

RID HIUUGIP201R (Expires on 04-25 23:50 pm)
Query 1D icl|Query_178407 Database Name e
Description None Description Nucleotide collection (nt)
Molecule type nudeic add Program BLASTN 2.3.1+ > Citation
Query Length 250

Other reports: > Search Summary [Taxonomy reports] [Distance tree of results]
©Graphic Summary

Distributon of 9 Blast Hits on the Query Sequence &

Mouse over o see the define, click to show alignments

Color key for alignment scores
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© Descriptions

Sequences producing significant alignments:
Salect None  Selected 0
TT Alignments °

Max Total Query E
Description i ident  Accession
score score cover  value

ssvpium hirsuim clons MXDSSEQS-i0s. complefe sequance 462 462 100% 1e-126 100% AC2431431
E i hirgubym 305 425 100% 2079 99% AC2431461
I7] Gosswpium hirsutur 1) gene. complete ca: 305 425 100% 2e79 9% GL2E21701

158 220 47% 6e3s
158 220 47% 6e35

4-Bazuda. KuaupyB HaTmkacuja TONMHMITAH KeTMa-KETIMKIApHH OMpMma-
OMp TaxJIUJI KUJIMHT.
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GenBank + Send «

Gossypium hirsutum cultivar TM1 vacuolar invertase 1 (Vacinv1) gene, complete
cds

GenBank GU252170 1
EASTA Graghics Analyze this sequence -
Run BLAST

Soto.® Pick Primers
1ocus 52170 5265 bp  DNA linear PBLN 02-NOV-2010 Highlight Sequence Features
DEFINITION Gossypium hirsutus cultivar TWI vacuolar invertase 1 (Vaclavl) Find In this Sequence

accessron

veRszOM «-ausznn.l 61:310722810 e =
source. Gosaypium hirsutum (upland cotton) Protein

Gossypium hirsutum

PubMed
Taxonomy

Pentapetalae; rosids; malvids; Malvales; Kalvaceae; Malvoideae;

Gossypium.
REFERENCE 1 (bases 1 to 5265) Recent activity 7]
AUTHORS  Taliercio,E., Scheffler,J. and Scheffler,B. Tumofr Clear

e Characterization of two cotton (Gossypium hirsutum L) invertase
B Gossypium hirsutum cuttivar TM1 vacuolar

nes
JOURMAL :1. Biol. Rep. 37 (£), 3015-3920 (2010) Invertase 1 (Vaclow1) gene, compiete suceonse
PUBMED 20300865 B Gossypium hirsutum clone MX0SSE0S-jos.

RESERENCE 2 (bases 1 to 5265) complete sequence Wocotite
AUTHORS  Taliercio,E.

TITME  Direct Submissicn See more.
JOURNAL  Submitted (01-DEC-2009) USDA/ARS, 3127 Ligen St, Raleigh, NC 27695,
usa

rEATURES Location/Qualifiers
souzee 1..5265
/organisn="Gassypium hirsutum”
/mol_type="gencmic DNA™
/cultsvar="na1®
/db_xzef="taxon:3635%
gene 1863..5265
/gene="vacinv1®
/mote="Ghvac
Jo1n(1869..2342,2520. .2526, 3237. . 4096, 4192, .4353,
4436..4659, 4741. 4828, 4962. . 5265)

S5-Bazu¢da. Terunmum (MOC KeIyBYM) TEH/OKCHJI €EKH JIOKYC KeTMa-
kernukiapuau Ugene 1.21.0 qactypuaa Xam TaxjIvuT KHUTHO KYPHUHT.
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Ha3zopar caBoJsiapu:

1. Mabnaymronap 6a3zacu Xakuja HUMaJIapHu Ouiacus?

2. HykneoTus, KeTMa-KeTJIMKIAp  MablyMoTiap 0Oa3zacura  MucOJUIap
KEJITUPHUHT?

3. OKcuJ1 KeTMa-KeTJIMKIIap MabIyMOTIap 0azacura MUCOJLIAp KEIATUPUHT?

4. 'eHnap/OKCWJJIapHU ~ aHOTAlMsl KWIMILAA KaHaa OuouH(pOopMaTuk
nactypiapaan pongananuiam’?

2. BLAST Taxyiunu xakuja TyIIyH4aHru3 6opmu?

DoiigaJaHNITaH afaduéTaap:

1. Altschul, S.F., Gish, W., Miller, W., Myers, EEW. & Lipman, D.J. (1990)
"Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed

2. Gish, W. & States, D.J. (1993) "Identification of protein coding regions by
database similarity search." Nature Genet. 3:266-272. PubMed

3. Madden, T.L., Tatusov, R.L.. & Zhang, J. (1996) "Applications of network
BLAST server" Meth. Enzymol. 266:131-141. PubMed

4. Altschul, S.F., Madden, T.L., Schiffer, A.A., Zhang, J., Zhang, Z., Miller,
W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs." Nucleic Acids Res. 25:3389-3402. PubMed

5.Zhang Z., Schwartz S., Wagner L., & Miller W. (2000), "A greedy
algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14.
PubMed

6. Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network BLAST
application for interactive or automated sequence analysis and annotation."
Genome Res. 7:649-656. PubMed

7. Morgulis A., Coulouris G., Raytselis Y., Madden T.L., Agarwala R., &
Schiffer A.A. (2008) "Database indexing for production MegaBLAST searches."
Bioinformatics 15:1757-1764. PubMed




8. Camacho C., Coulouris G., Avagyan V., Ma N., Papadopoulos J., Bealer
K., & Madden T.L. (2008) "BLAST+: architecture and applications." BMC
Bioinformatics 10:421. PubMed

9. Okonechnikov K., Golosova O., Fursov M., the UGENE team. // Unipro
UGENE: a unified bioinformatics toolkit. Vol. 28 no. 8 2012, pages 1166—-1167
doi:10.1093/bioinformatics/bts091

2-amaJyuii MalIFyJIoT.

I'enom mabaymotaap 6a3acu (Genomes Server, Proteome Analysis, Ensembl)
pecypciiapu omjaH TaHUuIUIL. OKCWI KeTMA-KeTJIMKJIAPpH MabJIyMOTJIap
0a3zacu XxaM/1a aMHHOKHCJI0TA KeTMA-KeTJIMKJIApH MabJayMoTaap 6azacu
(UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypcjiapu OMJIAH TAHUIIUIIL.

Nmpan makcean: 'enom mabiiymoTiap 0azacu (Genomes Server, Proteome
Analysis, Ensembl) pecypcnapu Ounan Tanummi. OKCHIT KeTMa-KeTIUKIapH
MabJIyMOTaap 0a3zacu xamaa aMMHOKHUCIIOTa KETMa-KeTJIMKIapyu MabIyMOTIap

6a3acu (UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypciapu OuiaH TaHUIIIHUIIL.

MacajmaHuHr KYWWIMIIM: THUHTIIOBYM aMajdii MalIFyJIOTAa KEITUPWIITaH
BazubagapHu Oa)KapuIlly, TaXJIUI KAJIUIIA Ba HATHKA OJIUIIN JIO3UM.

Ninu 6a:kapuin y4yyH HaMyHa.

1-Ba3uda. ['enom MawaymoTiap 6azacu (Genomes Server, Proteome Analysis,
Ensembl) pecypcnapu Ounan Tanummi.
Macananuar  Kyiumoammm: — TUHDIIOBUM — aMainii  MalFyJIoTAa

KEJITUpWIraH BaszudanapHu Oakapuilly, TaxJIMJI KWIMIIA Ba HATHXKa OJMIIA
JIO3UM.

Nuau 6askapui y4yH HaMyHa.
2-Bazuga. OKcuil KeTMa-KeTIUKIApH MabJyMOTIap 0a3acu Xam/1a aMUHOKHCIIOTa
KeTMa-KeTnkiIapu MabiaymoTiap 6azacuau (UniProtKB/Swiss-Prot, GOA,
ENZYME) ypranumi.

Ha3zopar caBosiapu:

1. Mabnymotnap 6a3acu Xakuaa HIMaJIapHu Omnacus?

2. Hykneotus  KeTMa-KeTIMKJIAp MabiIymMoTiaap 0Oaszacura  MmECOJUIAp
KEJITUPUHT?

3. Okcui1 KeTMa-KeTJIMKIIap MabIyMOTap 6azacura MUCOJIIAp KeIATUPUHT?

4. 'eHnap/OKCWJUIapHU  aHOTAIMsl  KWIMIIAA KaHjaaid OuomHdopMaTuk
nactypiapaas oinananuianu?

3. BLAST Taxymim Xakuaa TyuryH4aHru3 6opmu?




doiiganaHnJarad agaduéraap:

10. Altschul, S.F., Gish, W., Miller, W., Myers, EEW. & Lipman, D.J.
(1990) "Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed

11. Gish, W. & States, D.J. (1993) "Identification of protein coding
regions by database similarity search." Nature Genet. 3:266-272. PubMed

12. Madden, T.L., Tatusov, R.L. & Zhang, J. (1996) "Applications of
network BLAST server" Meth. Enzymol. 266:131-141. PubMed

13. Altschul, S.F., Madden, T.L., Schiffer, A.A., Zhang, J., Zhang, Z.,
Miller, W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new
generation of protein database search programs." Nucleic Acids Res. 25:3389-
3402. PubMed

14. Zhang 7., Schwartz S., Wagner L., & Miller W. (2000), "A greedy
algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14.
PubMed

15. Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network
BLAST application for interactive or automated sequence analysis and
annotation." Genome Res. 7:649-656. PubMed

3-amaJyInii MALIFyJIOT.

NCBI mabaymotiiap 6azacu, BLAST taxaniaun Ba Ugene 1.21.0 nactypuid
TABMHUHOTHAAH (Poii1aIaHu0, reHIIAPHA AHHOTAIMS KUJIMIIHA YPraHMWIII.

HMmpan makcan: NCBI masnymotiap 6azacu, BLAST Taxymmum Ba Ugene 1.21.0
JTACTypui TAabMUHOTHIAH (PoiifanaHno, reHIapHA aHHOTAIUS KWINITHU YpraHuIiL.

MacananuHr Kyduavmm: THHIJIIOBYM aMalMil MaIIFyJoTAa KENTUPHWITaH
Bazu(anapHu Oa)xkapyIly, TaXJIUJI KAJIUIIA Ba HATHXKA OJIMILN JO3UM.

Nau 0askapui y4yH HaMyHa.
1-Bazuda. NCBI mabinymotinap 6a3zacu, BLAST taxnunu Ba Ugene 1.21.0
JTacTypuil TAbMUHOTH/IAH (PO 1aTaHmIII.

MacajaHUHT KYAMJIHIIA: Tunrnosuu aMaJInu MAaIIFyJIOTAA

KEeNTUpWIraH BasudanapHu OakapHIlM, TaxXJWil KWIMIIM Ba HaTWXa OJUIIU
JIO3UM.

Nuau 6askapum y4yH HAMYHaA.
2-Ba3zuda. ['ennapuu aHHOTAIUS KWW OUJTaH TAaHUTITHIIL

Ha3zopar caBosiapu:
1. NCBI mabnymoTiiap 6azacu xakujia HUMajiapHu ounacus?
2. BLAST taxmumu Ba Ugene 1.21.0 nmactypuii TabMuHOTH 0a3zacura
MUCOJIAP KEATUPUHT?
3. Okcuil KeTMa-KeTJIMKIAp MabIyMoTIap 0a3acura MUCOJIAP KEITUPHUHT?




4. Tennap/okcwimapHd ~ aHOTalMA ~KWIMIIAA KaHAal  OumonH(OpMaTHK
nacTypaapaan Gorgananmam’?
4. BLAST rtaxyjmim xakuaa TyITryH9aHTru3 00pMu?

doiiganaHniarad axaduéraap:

16. Altschul, S.F., Gish, W., Miller, W., Myers, EEZW. & Lipman, D.J.
(1990) "Basic local alignment search tool." J. Mol. Biol. 215:403-410. PubMed

17. Gish, W. & States, D.J. (1993) "Identification of protein coding
regions by database similarity search." Nature Genet. 3:266-272. PubMed

18. Madden, T.L., Tatusov, R.L. & Zhang, J. (1996) "Applications of
network BLAST server" Meth. Enzymol. 266:131-141. PubMed

19. Altschul, S.F., Madden, T.L., Schiffer, A.A., Zhang, J., Zhang, Z.,
Miller, W. & Lipman, D.J. (1997) "Gapped BLAST and PSI-BLAST: a new
generation of protein database search programs." Nucleic Acids Res. 25:3389-
3402. PubMed

20. Zhang 7., Schwartz S., Wagner L., & Miller W. (2000), "A greedy
algorithm for aligning DNA sequences" J Comput Biol 2000; 7(1-2):203-14.
PubMed

21. Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network
BLAST application for interactive or automated sequence analysis and
annotation." Genome Res. 7:649-656. PubMed




V. KEUCJIAP BAHKU

1-xeiic. bupon Owup Oenrura reHETHK OWPHUKKaH
nokyciapu (QTL) napHu aHUKJIAHT.

F2FORQgene LAST2-CIM_All chi - Graph for QTL Mapping fesult - D:\lser\My Documenti\DISSERTATION Photoper Mapping\F2 New Anslysis\f 2F0RQgene LAST2-CIM_All chrgrt
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2-keiic. bupon Oup Oenrura TreHETUK OUPHKKAH MHKIOpUN Oenruiap

nokycnapu (QTL) napHu aHUKJIAHT.




3-keiic. Tabuuit Qannmap, xymnagan Ouonorus ¢aHu OuouMHPOpPMATHKA
Ownan dyambapuac OoriMK. buomHpopmaTHka OHOJIOTHS COXACHHUHI Kailicu
HyHamuuuiapuaa Kynpok Kyutanuiaam?

Duxpuneuznu acociab bepune.

4-keiic. ['eHnmapHM KaTTaNmalITUPUII YYyH OHT aBBaJO0 OMPUKKAHIHUK
KapTaJlapuHu Ty3um Tanad »stwiagu. Kalicu npactypuit TapMHHOT —acocujaa
OMPUKKaHJIUK KapTaJapuHU TY3HUII MyMKHH?

Jlacmyphu uwinawia npuHyunuHU MyuyHMupute.

S-keiic. MapkepnapHu HIEHTU(UKALMA KWIMII Y4yH MUKAOpHHA Oenruiap
JOKyclnapyu  aHMKIa0 — onuHaad.  Muxaopuil  OGenrminap — JIOKyCIapUHU
KapTajamTupuuaa GoiganaHuiIaurad JacTypuid TabMHUHOTHHM aWTHHI Xam[a

YHUHT HIUIANI IPUHIUITMHA TYITYHTUPUO OCpUHT.




I'JIOCCAPUM

Tepmun ¥Y30ek TuaMaaru mapxu NHram3 Tuauaard mapxu
One of several alternative forms of
a gene that occur at a given locus
on a chromosome. Most often there
are two paired copies of a gene on
AJeN I'en. I'ennap xoslaTHHUHT OUPH. homologous chromosomes. For
Macanan: A €xu a. each of your gene you get one copy
(allele) from each parent. They
may be nearly identical in DNA
sequence or have slight variations
(i.e. mutations).
OpraHuk Kuciaora
MoJIeKyJiacuia Oup €ku oup
HedTa BOJOPOJ] aTOMUHU
FOPO Any of a class of 20 molecules that
aMHHOTpYIITa . o
are combined to form proteins in
NH2 ra anMammmHUAIIMIaH XOCHIT . . .
- living things. The sequence of
AMHHOKHCJIOTA 6ynanu. bynna NH2 rpynna . g .
o amino acids in a protein and hence
KYIMHYa KapOOKCUII rpymnmara . . .
Juram yrepon (ab(a (a) protein function are determined by
Ky the genetic code
yTJI€pO) AaTOMUHHUHT BOJOPOIH
YpHUIa KUpaau Ba o
aMMHOKHCJIOTA XOCHJI OYI1aIu.
T PHK ¥ypra xucmugaru 3 ta An anticodon is a unit made up of
HYKJIEOTH]L (TPHUILIET)1aH three nucleotides that correspond to
n6opat, u PHK Hunr kononura | the three bases of the codon on the
Moc kenaau. Koo Ba mRNA. Each tRNA contains a
AQHTUKOJIOH KOMIUIEMEHTAp specific anticodon triplet sequence
AHTHKOI0H o .
6ynca, T PHK onu0 kenran that can base-pair to one or more
aMUHOKHCIJIOTa puOOCOMAHUHT codons for an amino acid. Some
KaTTa Oupauruaa Konaupuwiaau | anticodons can pair with more than
Ba CUHTE3/IaHAETraH 3aHKUpHUTa one codon due to a phenomenon
yIIaHAIU. known as wobble base pairing.
KOxopu monekymanu Tabuuit
Opukmainap (OKcusuiap, HyKJIeHH
KHCIIOTajap, nojaucaxapuasiap) Polymers produced by living
buonosmmepJap 6ynu6, Monexynacu Ky organisms; in other words, they are
MapoTaba TakpopiaHaJIuran polymeric biomolecules.
KHYHUK MOJIEKYJIaIM MOHOMEpP
€K1 ynap KEcMilapuiaH noopar.
«Genealogia» - cy3uaan
OJIMHTaH 0Ynuo, maxkapa Jierad Genealogy is a family history, is
MabHOHU Omnaupaau. OqaMHIHT the study of families and the
I'eneanorus

Oupop OeNTHU-XOCCAaCUHUHT
aBJIOJUIap/Aa UPCHIIIAHUIIIMHA
TaaKWUK STagu.

tracing of their lineages and
history.

I'eneTrux HHKCHEP U

I'en Mmyxanauciauru
pexomOunant JIHKmap
TexHoJorusicu. ['eneTuk Ba
OMOKUMEBHI ycyap €paaMuaa

Modification of the natural DNA
sequence of a gene or genes.
Genetic engineering is the basis of
the modern biotechnological




OpraHusM €K Xyxanpa
OMOJIOTUK aXOOPOTHHU
V3raprupuin ounian Tabuataa
ydpamaiiuras, SHCU XyCyCHUsITIa
ara OyJraH ressap TYIUIaMUHU
Ba M1y acoc/a sIHTY IITaMM, HaB
Ba 30TJIAPHU SIPATHILL.

revolution, to which we owe such
inventions as insulin-producing
bacteria.

T'eneTuk xoxa

Hyxneun kucnoranap
MOJIEKYJIACH1a UPCUM
axOOpOTHHUHT HYKJICOTUJIAp
KeTMa-KeTIUruaa OeprInIIniIaH
noopar. ['enerux xox 3ta xapd
HYKJICOTHU]IJIaH nOopat Oynaau.
by tpuner neitnnanu.

Three bases (e.g. 5S’CGC3') in a
DNA or RNA sequence specify a
codon, which codes for an amino

acid (e.g. arginine) in a protein.

Genes are frequently tens of
thousands of base-pairs long.
Usually the codons of an exon are
in phase within an uninterrupted
open reading frame giving rise to
long chains of amino acids after
ribosomal translation.

I'ennap apeiigu
(reHeTHUK aBTOHOM
»Kapa€Hiap)

Taconuduit ommiap Tabcupuaa
KHYUK MOMYJISIHsUIapAa TeHap
ydpani Te3JIUTHHUHT Y3rapHIlu.
Opataa nonynsuusiiaapia Upcui
Yy3rapyBUaHIMK KaManluIira
o6 kenaau. Kapungorm-
ypyFJiap opacujara HUKoXJjiap
optub kerranuaa 0y xonar
Ky4asiu. byHaa nomymsiusiaa
CEJIEKTUB axaMUsTH OyiMaran
reHIap cakJiaHuO KOJUIIH Ba
KYIIaWHIIU MyMKHH.

Practice of "stimulating biased
inheritance of particular genes to
alter entire populations. It has been
proposed as a technique for
changing wild populations of
harmful organisms such as
mosquitoes to be less dangerous.

T'enom

I'ennap MuruHaUCH.
XpoMocOMaJIapHUHT TaIIoOn T
TyniaamMu. ' eHOMHUHT
FeHOTUIIaH (papKu MIyHJaKHu, y
alipuM 30T €KHM HaBHU 3Mac,
Oanku Oup TypHHU XapakTepiad
Oepaau.

A complete set (n) of chromosomes
(hence, of genes) inherited as a unit
from one parent plus one sex
chromosome from the other parent
in heterogametic individuals. The
full genome sequences are
available for hundreds of bacteria
and viruses, human, and model
organisms like mouse, frog, worm
and fruit flies.

T'enoTnn

Opranu3MHHHT UPCHI ACOCH.
Jumiona tymnamaaru 6apya
reHJIap HAFUHIUCH.

he part (DNA sequence) of the
genetic makeup of a cell, and
therefore of an organism or
individual, which determines a
specific characteristic (phenotype)
of that cell/organism/individual.
Genotype is one of three factors
that determine phenotype, the other
two being inherited epigenetic
factors, and non-inherited
environmental factors.




T'omoJ10THK
XpoMocoma

Karranuru, makiu, resnapu oup
xui Oynran Kyt
XpoMocoMaap.

A couple of homologous
chromosomes, or homologs, are a
set of one maternal and one
paternal chromosomes that pair up
with each other inside a cell during
meiosis.

J1e30KCUpHOOHYKIIEUH KUCIIOTA.
®dakar omamjaruga sMac, 0aiaku
Oapua OoITKa dyKapuoTIapaa,
IIYHUHTICK, TPOKapuoTIapaa
Upcuii axO00POT CaKJIOBYH
caHaJIaju.

The molecule that encodes genetic
information. DNA is a double-
stranded molecule held together by
weak bonds between base pairs of
nucleotides. the four nucleotides in
dna contain the bases stranded
molecule held together by weak
bonds between base pairs of
nucleotides. The four nucleotides
in DNA contain the bases: adenine
(A), guanine (G), cytosine (C), and
thymine (T). In nature, base pairs
form only between A and T and
between G and C; thus the base
sequence of each single strand can
be deduced from that of its partner.

U puk

nnpopmannon PHK. V y3una
JHK nan kyunpul oauHran
axOOpOTHU CaKJIaiIM Ba OKCHIT
CUHTE3H >kapaéHuia MaTpula
(konwum, annasa) BazudacuHu
6axxapanu. llIlyHuHT y9yH y U-
PHK, matpura-PHK cu ne6 xam
FOPUTHIIA]TH.

RNA that serves as a template for
protein synthesis.

HNutpon

u PHK nur «ax6opotcus»
KHCMIIAp WUFUHIUCH.

The DNA base sequences
interrupting the protein-coding
sequences of a gene; these
sequences are transcribed into
RNA but are cut out of the message
before it is translated into protein.
Compare exons.

Hpcusar

Hpcuiinanum xapaéHu OpKajiu
OpPraHU3MIIAPHUHT aBJIOIAP
JIMAIIVHUIINA JTaBOMHUIa UPCUI
MabJIyMOTJIapHU aBIOJIaH-
aBJIOJra YTKa3HIl KapacHHU.

The passing of familial elements
from one generation to the next.

Moaudpuxkarop
rexJiap

Opraau3mMaaru 6enru Ba
XYCYCHUSTIAPHUHT
PUBOKIIAHUIIINA HIITHPOK
9TMaii, OajaKku OOIIKa acoCHit
TCHJIAPHUHT TabCUPHHH
Y3rapTupyBUH, STbHU OEBOCHTA
sMac, OUIIBOCUTA TaAbCUP ITYBUU
TeHJIApIUp.

Genes that have small quantitative
effects on the level of expression of
another gene

HyxkJjenH kucJjiora

IOkopu Monekymsip
ouononumep 6yuo, xKyaa Ky
MOHOMEpJIap/iaH Ty3WIraH

A large molecule composed of
nucleotide subunits.




OpraHukK OMpHKMa. YHHHT

MOHOMEPH HYKJICOTHIIAP

Oy10, HyKJIEUH KHCIO0Ta
MOJMHYKIICOTH] XUCOOIaHAH.

JIHK HuHr Oupunumn
3aHXUPUAArd IypHH a30TIN

Nitrogen-containing organic bases
made from a single ring structure.
Includes cytosine and thymine

1 acocura KOMILJIEMEHTAp X0jiaTaa .
HpHMIAHH o % | (DNA) and uracil (RNA) that base-
a3oIT)mf1[ acoc pair with purines to form the rungs
' in the DNA double helical ladder.
A Difference in DNA sequence
O TR T—— among individuals. Genetic
ou Ty OHDACHILA GIHD- variations occurring in more than
IMoumopduszm 1M I;H}g;(flxmf da g . Jf w 1% of a population would be
PHA P KHITYB considered useful polymorphisms
WH/IMBUJUTAPHUHT MaBXKYIJTUT . . .
for genetic linkage analysis.
Compare mutation.
OnepoHJaH oJMHIA
JKOMJIalIraH TPUILJIET
rypyxJiapuaan oupu 0ymuo, A site on DNA to which RNA
IIpomoTop PHK Ba JIHK cunrte3unun polymerase will bind and initiate
katanusnopun PHK transcription.
nojmMepas3a OnmaH OMPUKHUII
XYCYCHUSITUIa 3ra.
Ky 3amxnpmu JJHK
MOJIEKYJaCUHUHT 1-3aHKupuia
aJIecHMH Ba THMUHAAH nbopat A nitrogen-containing, single-ring,
vori acoc. KomruieMeHTapiuk basic compound that occurs in
yp Koujpacura OnHoaH 1- nucleic acids. The purines in DNA
3aHKUPJAry IIypUH aCOCH and RNA are adenine and guanine.
KapIucuaa 2-3aHxup/ia
NUPUMHUINH aCOCH TYpaJIH.
PHKuap pubocomanusr xap .
A class of RNA found in the
P pux WKKaJa cyoOoupIuKIapu . und 1
TapKHGHIa 6Y1amH ribosomes of cells.
Tpancno 60 e .
KHIc):n}(I)Tl; gil];(ﬂno;}llig I;I:a A class of RNA having structures
de MCHTI/.I ALITHDOKI apI[HK with triplet nucleotide sequences
P POKHI that are complementary to the
MaTpHllacuja CUHTE3/IaHaIu. T . . .
PHK Kyiin MoJTeKyIsp Maccara triplet nucleotide coding sequences
. of mRNA. The role of tRNAs in
T puk ara 0ynu6, 75-85 HykIeoTHAIAH ) .. )
raum Tonran. Y 6ea 6apri protein synthesis is to bond with
R I/II;II/IH_I i amino acids and transfer them to
a Pu 6Z50Manaﬂra YA, the ribosomes, where proteins are
AMUHOKHCIOTAA IfI/I AL assembled according to the genetic
PH# code carried by mRNA.
Bazu(pacuHu YTauu.
A common pyrimidine found in
RNA, it base pairs with adenine
ITupumunnn acocnapu; PHK Ba ! patrs with acenl
and is replaced by thymine in
Ypauua SPKUH HYKJICOTHJIAp TApKHOUTa

KHUpau.

DNA. Methylation of uracil
produces thymine. It turns into
thymine to protect the DNA and to




improve the efficiency of DNA
replication. Uracil can base pair
with any of the bases depending on
how the molecule arranges itself on
the helix, but readily pairs with
adenine because the methyl group
is repelled into a fixed position.

Hyknenn xuciaoTasapHUHT
TapkuOuil KucMu Oynran
HYKJICOTHJIAPHU XOCHII

KUJIyBYH 4 Ta a30TIM aCOCHUHT

Pyrimidine base found in RNA and
DNA. Cytosine (C4HsN3O) forms
base-pairs with guanine only. It

HuTto3un may become methylated where it
ourracu. Kommnemenrtapiank . .
[IPMHITHIIT acocan murosuEm | ST consecutively to guanine in
p the DNA sequence (see 5-
a30TJIM acOC KApIIMCHU/IA TYaHUH .
methylcytosine).
A30TIIM acOC TypaJiu.
I'en (JIHK)HuHT renetnk
ax0oportra sra 6yiran
aMUHOKHCIIOTaNIap KeTMa- The protein-coding DNA
IK30H KCTIUTHHA U(HOTATIOBUN sequences of a gene. Compare
(KOI7IOBUM) KUCMU. DK30HIAP introns.
WHTPOH OWJIaH rajuranmo
TypajH.
Hamoé&n 6ynuin - MmyaiisiH reH .
TOMOHI/I;[,aH aHI/IKJiIaH qu Production of
B observable/detectable
OCeNTHHUHT ()EHOTHUIIIA . )
JKcnpeccust characteristics of an organism,

OPTraHM3MHUHT SIIIAII
rapouTHura Kapad HaMo€H
OynuI fapaxacu.

usually due to the synthesis of
protein.
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Qaraqalpaq ma’mleketlik universiteti janindagi aymakliq pedagog kadrlard: kayta
tayarlaw xa’m olardm’ bilimin asiriw (regionallq) oraymnda biologiya kenigeligi
boymsha biliminin jetilistiriwshi professor okitiushilarga arnahp duzilgen

“Bioinformatika ” pa’ninin’ okiw metodikalik kompleksine
PIKIR

Song1 waqutlari ilimde tiri organizmlerdin’ na’sillik o’zgesheliklerin u’yreniw
arqali olardag’s genetikaliq ayirmashiliglarin biliw arqali jan’a tu’rlerdi payda etiw
junuslar alip barilmaqta.Turlerdegi o’zgeshilikler a’wlattan awlatqa beriletug’in
belgilerdi w’yreniw zaman talap etetug’in tiykarg’1 mashqalar esaplanadi.

. “Bioinformatika ” pa’ni tiykargi zamanogo’y ka’siplik pa’n esaplanadi. Sebebi
ha’mme tirik organizmlerdin’ du’zilis birligi bolg’an kletkanin’ du’zilisin ondag’1
malekulir da’rejede bolatug’in kublislardi u’yrenbey turip, basqa biologiyag’a
tiykarlang’an pa’nlerdi iyelep bolmaydi. Sonin’ ushin bul pa’n oqiw rejedinde
rejelestirilgen matematik ha’m ta’biiy (jogari matematika, informatika ha’m
axborot texnologiyalari, biometriya, fizika, anorganik ha’m analitik ximiya,
organik ximiya, fizik ha’m kolloid ximiya), uliwma ka’sjplik» (zoologiya,
tsitologiya, gistologiya, genetika, individual rawajlaniw biologiyasi, bioximiya,
mikrobiologiya ha’m virusologiya, o’simlikler fiziologiyasi, adam ha’'m haywanlar
fiziologiyasi, biofizika, biotexnologiya, evolyutsion ta’limat) ha’m gqa’niygelik
(gidroximiya, balig o’nimlerin gayta islew ha’m marketik xizmeti, baliq
kesellikleri) pa’nlerin o’zlestiriwde bul pa’nnen jeterli bilim ha’m ko.’nlikpelerge
iye boliw talap etiledi.
Pa’nnin’ oqitiw tu’rleri-da’stu’rde ko’rsetilgen temalar lektsiyalar, a’meliy
ko’shpeli sabaglar formasinda alip bariladi.

Sonday-aq 0’z betinshe jumis temalari ha’m berildi. Pa’mdi zamanag’o’y
pedogolik usliplar “Klaster”, “Bin diagrammasi » “Debat” ler ta’rizinde oqitiw
ha’m ko’zde tutiladi. Ko’rgizbeli oqiw qurallari, multimediya, mikroskoﬁ, total

ha’m kespeli preparatlar ja’rdeminde alip bariladi.



Oqiw metodikaliq; komplekste , biologiyalg, ximiyalq zatlardm’ alimnmu
texnologiyalarinin®  turleri, olardin’ alimw usillary, alinudagi tazalig
tu’sindirilgen.

Uliwma biologiya h’a’m fiziologiya kafedrasinn’  dotsenti Sulayman
Seytnazrovtin’ “ Bioinformatika ” pa’ni boyinsha duzilgen okiw metodikalqg

kompleksi ilimiy h’a’m metodikaliq ta’repten ko’yilg’an talaplarg’a juwap beredi

kafedrasi dotsenti b.ik A Kurbanova



