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Nuryum pacryp
KWPUI

Ma3kyp MaXMmya pHUBOXJIAHTAH XOPWIKUN JABJIATIAPHUHT OJIMM TabJIUM
coxacuaa »JpHUIIraH IOTyKJIapu Xamja OpTTUpraH Taxpubamapu acocuja
“buonorusa” MyHanumy Oyin4a OJIMi TabJIMM Myaccacallapy NMeJaror KaJpJiapuHu
KalTa Tal€piiall Ba MaJAKaCHMHU OLIMPHUII KYpCH YYyH Tau€piaHraH HaMyHaBHU
YKyB pexa Xamja JacTyp Ma3MyHHJaH KeJlInO YMKKaH X0j71a Ty3uiaraH Oymuo, y
3aMOHaBMM Tamabiap acocujga KadWTa Tal€piamn  Ba  Mallaka  OIIUPHII
KapaCHJIApUHUHI Ma3MyHMHM TaKOMWUIAIITHPUII XaMmJa OJIMA  TablIUM
Myaccacajiapyd MeJaror KaJIpJIapuHUHT KacOMM KOMIIETEHTJIMIMHU MYyHTa3aM
omupud OOPUIITHU MaKcaa KUIadu.

Kamusar Tapakkuétn HadakaT MaMiakaT HWKTUCOAMM CAJTOXUSTUHUHT
IOKCAKJIMTH OwJiaH, Oalku Oy caloXuAT Xap OMp MHCOHHUHI KaMoJ TOIMIIN Ba
YUFYH PUBOKIAHUIIUTA KAHYAJIMK HYHAITUPUITAHINTY, MHHOBALMSUIAPHU Tal0UK
STWITAHJIUTH OWUJlaH XaM yiadaHajau. JleMak, TabiauM THU3UMHU caMapajopiurvHU
OLUUPHIL, TeJAarorjiiapHi 3aMOHAaBUN OMIIMM Xam/ia aMajiiii KYHHKMa Ba MaJjlakajap
OujlaH KypOJUIAaHTUPHIL, YeT 3J1 WIFOp TaXpuOallapuHU YpraHUIl Ba TablIUM
amManuéTura Taa0MK OTUII OyryHI'M KyHHUHT J1073ap0  Bazudacuaup.
“buonHdopmaTuka” MOIyJIM allHaH MaHa Wy WYHAJIUIIard MacajallapHd Xail
ATUIIra KapaTUiTaH.

Ymoly nactypia Typiiv OpraHu3miiap FeHOMIIAPUHUHT, XyCyCaH, 0J1aM, XailBOH,
MUKpPOOpPraHU3MJIap Xama YCUMIIMKJIAp T€HOMJApH CTPYKTYPaCUHUHI IIMJJAT
owtan cexkBenupiaanuiy (JJHK keTma-keTaMKIapuHUHT aHUKIAHUIIH ) HATHXKAacH1a
103ara KeiraH SHTM, 3aMOHaBuil OuomH(popmaThka QaHW, YHMHI axXaMUATH,
n0J13apOaury, Macaj Ba Basudanapy Xxakuia TylryH4yauap 0aéH 3TUiIraH.

DaHHMHT MAaKCcaau Ba Basudanapu
buonndpopmaTukaHuHI MaKcaau Ba Basudaaapu:

- Temaror KaApJapHd KaWTta Tal€piialll Ba Majaka OLIMPHUIIL KypCH
TUHTJIOBUMJIAPUA MOJIEKYJISIp OMOJOrHsi, OMOXHUMHUS, TE€HETUKA, BUPYCOJIOTHs Ba
HIYHUHTIEK OMOTMONMMepiap TY3WIMIIMHA Oamopar KWIWII UMKOHHUHU OepyBYd
reHOMHMKa Ba TMPOTEOMHUKA MABJIYMOTJIAPU KOMIIBIOTEP  TaXJIWJUIAPUHUHT
QITOPUTMIIAPUHU Ba JACTypIapUHH UIUTA0 YUKUII OYiinya Ky COHJIM TaAKUKOTIIap
HAaTWKANApUHU ~ XHcOoOdalml  METOAOJOTUACH  EpAaMHuAa TaxJIMi — KWJIWIITa
nyHantupuiran pan — OMonHpopMaTuka Xakuaa TaCaBBYpHHU HIAKJUTAHTUPULIIAH
uoopar. lllyHuHrnex TuHTIOBUMIApra AyHE OJMMIAPH TOMOHUIAH THPHUK
OpraHM3MiIap T'€HOMJIAPUHUHT CEKBEHHMPJAHWIIM HATWXKAacHIa TEHJIApHUHT
CTpyKTypa Ba (QYHKIUSJIApUHH Ypranwm Oyimdya onub  Oopumaérran
OuomHpopMaTUK WIMHM  TaIKUKOTIAp, OuWOMHPOpPMATHKA METOAJapUIaH




doitnanann® spatuna€trad  SHrd  OMOTEXHOJOTMK yCyJUlap Ba  yJIApHUHT
KOHYHUSITJIapU Xamja MPUHLMILIAPU TYFpUcHla OWiInM Oepull Ky3jaa TYTUJIaAH.
®daH KMIIJIOK Ba XaJIK XYKaJIUTd aMaId€Tiap/ia reHeTHKa MyaMMOJIapUHU €YuIia
KYJUTaHWJIaqurad OnonHpopMaTiKa yCyJulapy Ba IOTYKJIapuHu EpUTHO Oepanu;

MoayaHUHT YKYB pesKajaru 00mKka MoayJiiap OujiaH OOFJIMKJIUIY Ba
Y3BUMJIMTH

“buonndopmatrka” paHu OHOXUMUS, MOJIEKYJSIp OMOJOTHS, T€HETHUKAIaru
acocuii OUITUM Ba TacaBBypJlapra TassHUO, MOJEKYISp-OMOJIOTHK TaIKUKOTIapaa
amMaiuii MaTeMaTHKa, CTaTUCTUKA Ba MHGOpMaTHKa ycyJulapujaH (oijganaHaiu.
®daH ro3acujiaH TaWEprapiauk - OUOJIOTMK MYyXHM axOOpPOTHHM OJMII Makcaaujaa
OMOJIOTMK MaKpOMOJIEKYJIajap TY3WIHIIN OYHHUYa SKCIIEPUMEHTANl MabIyMOTIapHU
Tax,TAJI KWK YI9yH KOMITBIOTEp TEXHOJIOTHSIApHUIaH Ha3apuil Ba aMavil OMIiM
Ba KYHMKMajap OJMII UMKOHUATHHH Oepaau. @aH OMOJOTrMK OOBEKTIap OuiaH
OOFNMMK OYNTaH MaTeMaTHK aJrOPUTMIIAPHU aMajra OIIUpaad, (U3UK-KUMEBUN
Ouosyorvs, TeHOMHMKAa Ba MPOTCOMHKAHUHT JKCIIEPUMEHTal Ba XucoOarl
MabIyMoTiaapuHu  Kymnaiau. Ily  Oouc  TUHIJIOBUMIAD  YHM  TYJIUK
V3MamTUpUIUIapd  y4yH THPUK MAaBXYyAOTIapHU YpraHyBUM yMYMOUOJIOTHK
dannap: OoTaHMKa, 300JI0THS, OWMOKUME, Qu3nonorusi, Ouopu3NKa, HUPCUST
KOHYHUSTIAPUHA, TCHETHKA, MOJICKYJISIp T€HETHKA, MUKPOOHOJIOTHS ITyHWHTEK,
OpraHu3MIIApHH aTpo( MYXHUT OHIIaH ¥3apo MyHOCa0aTIapHU YPraHyBYH SKOJIOTHS,
TAPUK OPTaHM3MHU WYKA Ba TAlIKd TY3WIMIIWHA YPraHyBUM aHATOMHUS Ba
Mopdororus ¢dannapu Ownan Oupranukna Ttabuwmii ¢danmap: kumé, Qusmka,
MaTeMaTrKa Ba 3aMOHABUI KOMITIOTEpP TEXHUKACH 3aMOHABHI ycimyonap épaammuia
opraHusmiiapaa coaup Oyiaaauran Mypakkad >kapaCHIapHU YMyMJIAIITUPUII YIYH
eTapyiv OWJIUM Ba KYHUKMaJapra sra OViuim tajnad dTuIaam.

Moay/IHMHT 0JIMHM TABJIUMIATH YPHU

Pecny6nmmkaMu3HUHT UKTUCOAUETU byHIaMeHTaT dbanIapHUHT
PUBOXKJIAHUIIIMTAa Ba YHUHT IOTyKJapura Xam OOFJMK. XO3UPTH 3aMOH
OMOJNIOTHSICHHUHT KeCKHH PaBUIIIa PUBOKIIAHYBUYM COXAcH Oy TeHOMUKa (paHuup.
['enomuka coxacuHu 3ca OuouHdpopmaTuka (GaHHCU3 TaCaBBYp KUIUO OYIMaiiau.
buounndopmatuka ¢danu MoisieKyssip OWOJIOTHSl, TE€HETHUKA, COFJIMKHMU CakJall,
dbapmakoorusi, OMOXUMHS Xamaa XyXaipa OHOJOTHUSCH KaOW KHUIIIOK Ba XajK
XYKaJUTH coXajapuiard MyaMMOJIApHU €UUIIIa MyXuM axamust kaco ataau. Iy
cababmu xam ymoOy MOAYJIHU V3JAIITUPHUIL OpPKAJTU THHIJIOBYMIIAD 3aMOHABUM
ouomHpopmaTuka GaHMHU aMaiaa KyJiall Ba TEHETHKa COXACHIAard MaBXKy.l
MyaMMOJIapHU OaxoJallra J0up KacOuil KOMIETEHTINKKA 3ra Oyaaauiap.




Monaya Oyiinya coariap TAKCMMOTH

Moaya maB3yJapu

TUHTJIOBYMHHUHT YKYB IOKJIAMACH, COAT

AyauTopus yKyB
IOKJIAMACH
JKyMJIAJaH

XaMMmacu

Kamu
Kyuma mamrysaor

AMaaun
MAIIFYJI0T

buoundpopmarukanunr dan
cudaTuaa MaKUTaHUIT TAPUXH.
VYHuHr npeaMery, Bazudanapu Ba
o0beKTIapu. 3aMOHaBUI OUOJIOTUK
TaJKUKOTIapaa OnonHpopMaTHKa-
HUHT aXaMUITH.

buonndpopmaTuka puBOKIaHHUII
OocKuwiapu Ba I0TyKJIapu. ['en
OHTOJIOTHSICH.

['eHOMHM Taxpupiai TEXHOIOTHsI-
Jlapura acoc coJMHuu. ['eHoMHn
Taxpupial TU3UMIAPUHUHT aCOCUU
WYHAIMIUIApU. SIHTU aBiox
TE€XHOJIOTUSIIAPHU:

Zinc Finger, TALEN, CRISPR.

I'enom mabsiymoTnap 0azacu
(Genomes Server, Proteome Analysis,
Ensembl) pecypcnapu Ounan
TaHUIIINII.

Okcun keTMa-KeTIuKIapu
MabJIyMOTJIap 6a3acu xamjaa
aMUHOKHCJIOTa KE€TMa-

KETJIMKJIAPH MabIyMOTIap 0a3acu
(UniProtKB/Swiss-Prot, GOA,
ENZYME)

pecypciiapu OuiaH TaHUIIIHNILL. .

['enHom mMabmymoTiap 6azacu
(Genomes Server, Proteome
Analysis, Ensembl) pecypcnapu
OnJIaH TaHUIIIHIIL.

OKcrIT KeTMa-KeTIIMKIIapy
MabJIyMOTIap 0a3acu Xxamia
aMUHOKHCJIOTa K€TMa-
KETJIUKIIAPU MabJyMOTIIap 0azacu




(UniProtKB/Swiss-Prot, GOA,
ENZYME) pecypcnapu Oninan
TaHMIIHIIL.

NCBI mabsaymotnap 6a3zacw,
BLAST Taximian Ba

6 Ugene 1.21.0 nactypuit 2 2 9
TabMUHOTHAAH Goiigananuo,
TCHJIAPHU aHHOTAITHS
KWJIMITHU YPraHuil.

Kamu: 16 | 16 6 6 4

HA3APUI MAIIFYJIOTJIAP MASMYHH

1 - maB3y: buoundopmaTukanunr pan cudaruaa MWMAKIIAHUII TAPUXHU.
YHuHr npeaMeTu, Basudanapu Ba o0beKTaapU. 3aMOHABHUIT OMOJIOTHK
TAAKUKOTJIApAa OMOMH(OPMATHKAHNUHT AXAMHUATH.
buoundopmatuka Kypcura kupuil. buouHpopmaTuka TyIIyHUacH Ba
yHUHT Tapuxu. PaH cudatuga pUBONKIAHUIIM, MaKcaaud Ba Basudamapw.
buonHdopmaTuka panuaaru 0TyKIap.

2 - maB3y: buonndgopmaTuka puBoKJIaAHUIT 00CKMYWIAPH Ba OTYKJapu. 'en
OHTOJIOTHSICH.

buonndopmaTuka prUBOKIAHUIIT OOCKUWIAPH Ba IOTYKIapu. ['eHn
OHTOJIOTHSICH. [ eHOMHHM TaxpupJal TH3UMJIAPUHHUHT [TPEAMETH, MAKCal Ba
Basudacu. ' eHOMHHU Taxpupriail TU3UMIAPUHUHT aCOCUI WYHAIUIILIIAPH.

MaB3y: ['eHOMHH TaxpupJ/iall TEXHOJOTUSJIAPUTa ACOC COJTUHHUIIIN.
I'enoMHU TaxpupJiall TU3MMJIAPUHUHT ACOCUN HYHAIUILIAPU. SIHI'H aBJI0]
TexHoJorusuiapu: Zinc Finger, TALEN, CRISPR.

['eHOMHM Taxpupian TEXHOJIOTHUJIApUTa aCOC COMUHUIIN. ['eHOMHHU
TaxXpHUpJIall TUSUMIIAPUHUHT aCOCUN NYHAITUIUIAPU. SHIM aBJIOJ TEXHOJIOTUSIIAPU:
Zinc Finger, TALEN, CRISPR.

AMAJIMA MAIIFYJIOTJIAP MABMYHU




1-amanuii MalIFyJao0T:
I'enoMHHU TaxpupJiall TEXHOJIOIMAJIAPUIA aCOC COMUMHUIIM. 'eHOMHM TaxpHpJiain
TH3UMJIAPUHHUHT acOCHii HyHamuuiapu. SIHru aBjion TexHojorusiapu: Zinc
Finger, TALEN, CRISPR.

I'enom myxanauciurugaa TALEN Ba CRISPR/Cas kymnanuaumu. Hykiaeotun
KeTMa-KeTIHKIap Mabiaymoiap 6azacu (EMBL, DDBJ, NCBI, UniGene, STACK,
EMBL-SVA) pecypciapu OuiiaH TaHALIUII.

1- aMaJIMi MALIFyJI0T:

I'enom mabaymotJiap 6a3zacu (Genomes Server, Proteome Analysis, Ensembl)
pecypciaapu Omiiad TaHUIIKII. OKCII KeTMa-KeTJIMKJIAPH MAbJIyMOTJIap
0a3acu XxaM/1a AMMHOKHCJI0TA KeTMA-KeTJIUKIAPH MabJIyMOTIap 0a3acu
(UniProtKB/Swiss-Prot, GOA, ENZYME) pecypciiapu 6WJIaH TAHHIIHIIL.

['enom mabaymotiap 6a3acu (Genomes Server, Proteome Analysis, Ensembl)
pecypcnapu Omnan TaHumuUi. OKCHIT KeTMa-KeTIMKIapu MabJIyMoTaap 6a3acu
XamJia aMIHOKHCIIOTa KeTMa-KeTIIMKIIapu MabiryMoTiap 6a3zacu UniProtkKB/Swiss-
Prot, GOA, ENZYME) pecypcnapu OuinaH TaHUILIALI.

aMaJIuii MaLIFyJI0T:
NCBI mabaymotaap 6a3acu, BLAST Taxjamau Ba Ugene 1.21.0 nactypmii
TAaBMHUHOTHAAH Qoii1a1aHN0, TeHJIAPHN AHHOTAIMS KUJIHIIHHA YPraHuIi.

NCBI masaymotiap 6a3zacu, BLAST Taxymunu Ba Ugene 1.21.0 nactypwii
TabMUHOTHAAH (Qoi1ananu0, TeHIapHA aHHOTAIUS KWJIUIITHA YpraHUIIL.

YKUTHUII HAKJUIAPU

Maskyp Moy Oyitnda Kyiuaari YKUTHII MaKuiapuaad Gongananuiaiu:

- Mabpy3anap, aMajui MalFyJoTiap (MabiyMOT/Iap Ba TEXHOJIOTHSUIAPHU
aHrgad oOJIMIL, aKJIWWA KU3UKUIIHU pPUBOKJIAHTUPHIL, Ha3apuil OUIMMIIApHU
MyCTaxXKaMJIam);

- TaBpa cyx0atriapu (KypriaéTran jonxa edumiiapu oyiinda takiudg Oepuii
KOOWJIMSTUHU OIIUPHIN, SIIUTHII, HWAPOK KWJIUII Ba MAHTUKHM XyJocajap
YHUKapUIN);

- 0axc Ba MyHO3apajap (JoWuxamap ednMmu OViMua nanuiuiap Ba acoCiH
apryMEHTJIADHUA TaKAUM KWIHII, SIIUTUII Ba MyamMMoJiap €YUMHHU TOIIMIII
KOOWJIMSITUHU PUBOKIAHTUPHILI).




1. VKUTHUIIIA ®ONJTAJTAHWIAIATAH UHTEP®AOJ TABJIAM
METO/JIAPHA

«Xyaocaaaun (Pesrome, Beep) Metoau

Metoauuur makcaau: by meTton mypakkad, KYnTapMOKIN, MyMKUH Kajaap,
MyaMMOJIHM XapakTepuJard MaB3yJapHU YpraHuira KapaTtuirad. MeTOJHUHT
MOXUSTH UTyHJaH HOOpaTKu, OyHa MaB3yHUHT TypJIM TApMOKJIapH Oyiinda Oup Xui
axOopoTr Oepwiaau Ba alfHW TANTAA, YJIAPHUHT Xap OMpW anoxuaa acreKTiapaa
MyXoKama 3TriIaau. Macanad, MyaMMo WK0OWiA Ba caiOnii TOMOHIIApH, ad3aJlIuK,
daszunar Ba kamumnukiaapu, ¢oiina Ba 3apapiapu Oyimua Ypranunaau. by
uHTepha0 METOA TaHKUAWMA, Tax) MWK, aHWUK MaHTUKHA (QUKpramHua
MyBaQPaKUATIN PUBOKIAHTUPHINTA XaMa YKYBUMJIADHUHT MYCTAaKHJ FOSUIapH,
¢bukpnapuHu €3Ma Ba OF3aKM IAKJIJA TU3UMIM OaéH ASTHUI, XUMOS KHWJIWIIra
UMKOHHUAT spaTanu. “Xynocamamr” METOAWJAH Mabpy3a MalIFyJIoTIapuaa
WHIMBUAyal Ba Ky(pTiaukmapiarm Wil I[IAKIWAa, aMaluid Ba CEMHHAp
MalIFyJIOTIapuia KUYUMK TypyXJapJard HWII IIaKIWJa MaB3y l03acHjiaH
OMTMMIIApHU MyCTaxKamJjall, TaxJIMIM KWJIUII Ba TaKKocjall Makcaauja
doiinamaHuIln MyMKHH.

MeToaHu amaJjira Omupuil TApTUOH:

TpEHEP-YKUTYBYU UIITUPOKIUIIAPHU D-6 KUITUAaH noopat
KMYUK TypyxJjapra axparaju;

TPEHUHT MaKCa/H, MapTIapy Ba TApTUOU OUJIaH UIITUPOKYMIIAPHU
TaHULITUPray, Xap Oup rypyxra yMyMuid MyaMMOHH TaxXJIWI KUJITUHUIIN
3apyp OyiraH KucMiapu TYLIUPUIITaH TapKaTMa MaTepUauIapHU

xap Oup rypyx y3ura Oepuiaran MyaMMOHH atpodanda Tax, I KAauo, y3
MyJIOXa3aJlapiHH TaBCUs ATHIIAETraH cxema Oyiinya TapkarMara €3ma
0aéH KuIaau;

HaBOaTmaru 6ockuuaa 6apya rypyxjiap ¥3 TaKIUMOTIApUHU YTKa3aIuap.
[lyHnaH cyHT, TpeHEp TOMOHHIAH TaxX IMJLIap YMYMITAIITUPHIIAIHN,
3apypuit ax00poTIIp OWJIaH TYIAUPHUIIAIN Ba MaB3y SIKYHJIaHA M.

Hamyna:
HaHno3appajiapHUHT THPUK OPraHU3MJIAPAA KYJIAHUIMIIN
. Yeumimk
Onam opranusmuga XailBOH OpraHusMuaa
OpraHu3sMuja
ad3amuru | KamMuwiurd | ad3amumru KaMYMJTUTH ad3aIUTH | KAMYHIIATH

XyJaoca:




“AccucMeHT” MeToau

MeTOAHMHT MAaKCagH: Ma3Kyp METOJl TabJIUM OJYBYMJIAPHUHT OWINM
JapakaCcMHHM 0axoJialll, Ha3opaT KHWIWII, Y3JIalITHPUIN KYPCAaTKUYH Ba aMalldi
KYHUKMaJIApUHU TEKIIHPHUINTAa HYHAITUPHIITaH. Ma3Kyp TEXHHKa OPKaIM TabJIUM
OJTyBUYMIJIAPHUHT OWJIHII (DA THATH TypJI HYHAIUIILIAp (TECT, aMaJInid KYHUKMaap,
MyaMMOJIM Ba3UATIIAp MAIIKW, KAECUI TaxXJIMj, CAMITOMIIAPHN aHHWKJIAMI) Oyirmda
TAIIXUC KUJIMHAOU Ba OaxoIaHaIu.

MeToaHu amMaJira OIIMPHUII TAPTHOM:

“AccucMeHT’ JapJaH Mabpy3a MAaIIFyJoTIapuia TUHIVIOBYMJIAPHUHT
MaBxKyJl OWJIMM Japa)KaCUHU YPraHuliijia, ssHTM MabIyMOTIapHH OaéH KUIIUIIAA,
CEMHUHAp, aMajui MaIlFyJoTiapAa 3ca MaB3y €KUM MabIyMOTJIAPHU Y3JIAIITHUPHUILL
JapakacMHM OaxoJjiall, IYHUHTJEK, Y3-Y3UHU 0axojall MakcaJuaa WHIUBUyal
makinaa (GoiganmaHum TaBcus dTunaau. UIyHUHIEK, YKATYBUYMHUHT WXKOJIUN
E¢HIalmyByd Xamjaa VKyB MakcaajiapujaH KenuO 4YMKUO, acCeCMEHTra Kyllnmua
TOMIIUPUKIIAPHUA KUPUTHUIIT MyMKHH.

Hamyna. Xap Oup karakgaru TyFpu >kaBo0 5 Oamn €ku 1-5 Oanraua
0axoJIaHUIII MyMKHH.

Tect

Kuécnii Taxyun

¢ AMIUIUKOH
YKapa€HUHU TaXJIUI
KUJIAHT?

A. PHK monekynacuuu
noyinMepasa pepMeHTH
épaaMua CUHTE3U

B. T'ennu (JJHK monexynacu
€KU YHUHT ()parMeHTH )
M3YMWIUIMK OMIIaH Ky
MapoTabanabd
HYyCXaJTaHUIITN

C. JHK monexkynacHUHUHT
BOJI0pOA OOFIap
épaamua OOFIIaHUIIN

D. JHK nman PHK cuntesu




\ TymyH4ya Taxjuiau AMaani KYHMKMA

A/’ « JIHK KuckapMacuHu

Y HM30XJIaHrI...

[13P kyiium y4yH Kepakiu
TakxpuOanapHu KeTma-
KEeTJIUTH OylinJa
OaxxapuHr?

“TymyH4yajap TaxXJJujan” MeTOaH

MeTOAHUHT MAaKCaaHu: Ma3Kyp METOJ TUHIJIOBUMWIAp €KW KaTHAIIYUIIAPHU
MaB3y OyiiMua TasH4Y TYyIIyHUaJapHU Y3JMalITUPUIN JapaKaCMHU aHuKjIam, V3
OMIMMIIApUHU MYCTaKUJI PaBUIIJIa TEKIIUPHUII, OaxoJialll, IyHUHTEK, STHTH MaB3y
Oyiinya pacTiaOku OwiMmiap JapakacUHM TalllXUC KWIKII — MaKcaauaa
KYJUTAaHUJIa U,

MeTonHu aMmanra OmUpHUIl TapTHOU:

® UINTUPOKYMUIIAP MALIFYJIOT KOUAAIapu OMIaH TAaHUIITUPUIIA]IH;

® THUHTJIOBUMJIApPTa MaB3yra €k 000ra Teruiuii OyJran cysmnap, TyuryH4daiap
HOMU TYIIUPWITaH TapKaTMaiap Oepuiiaau ( MHAUBUAYa €KUM TYPYXJIU TapTHOIA);

e THUHIJIOBUMJIAD Ma3Kyp TyUIyHUaJap KaHJall MabHO AHIJIATHINH, KAa4dOH,
KaHJ1ail xoJlaTiapa Ky UIaHWIUIIN XaKuaa €3Ma MabJIiyMOT Oepaauiiap;

e OeNrujaHTaH BaKT SAKyHUTa €Trady YKUTYBUM OepuiraH TyIIyHUaJapHUHT
TYFPH Ba TYJIUK U30XUHU YKHO SIIUTTUPAIN €KW Caii OpKaJIK HAMOMUII 3Ta/IH;

e xap OMp MIITUPOKYM OEpUIITaH TYyTpH KaBoOjap OWIIAH Y3WHUHT IIAXCUI
MYHOCA0aTUHU TaKKOCJIauau, ¢apkjIapuHu aHUKJIAWIu Ba ¥3 OWIUM AdapakacUHU
TEeKIUpPUO, Oaxomaam.

Hamyna: “Mopyngaru TasiHy TylryHYanap Tax I

Cu3HuHIr4a 0y TylyH4a KaHaau Kymumua
Tymynuanap
MabHOHM aHIJIaTaau? MabJIyMOT
buonoruk enu6 yukuiira sra 6ynaraH Ba
. ONTHK EKU AJICKTPUK Y3rapTUPHIITA
Biosensor PHI y3rapTHp
OJINO KeTyBYH JIETEKTOPAaH TAIIKHII
TOTTaH KypHJIMa.
Ambuduia moaaa 6yano, ro3aman
Surfactant up Y .
CYIOKJIMK TOPTUJUIIINHN KaMalTUPa/IH.
- Man@wuit 3apsmanrad gocdar
Phospholipid P . P Poc
TYPYXUHHU ¥3U7a CAKIOBYU JIUITH/I.
Hydrogel CyBpaan ubopaT moJmMep 3aHKuUp.




ApomaTuk noaramMuajiapaan TalKuil
Kevlar TONTAaH XyAasiM MyCTaxKam
TOJIAJIAPHUHT OUp TypHU

Moania conmHTaH MUKPOTpyOKaap
Kinesin Oyiinab xapakaT/iaHyBYH OKCHJLIAP
cuHdw.

Kynmasm kaMm XaKMIard CyrOKIAK
Lab-on-a-chip HaMyHaJapuHU (OUp Heua MUKOIUTP
XaKMJIH ) TEKIIUPYBYHU ac000.

N30x: MkkuHUM ycTyHYara KaTHaIluWjiap TOMOHUJAH (pUKp OWiaupuiaaf.
Ma3skyp TyuryHyanap Xakuaa KylmmmM4ia MabJIyMOT IJI0CCapUiIa KEATUPUITAH.

Hamyna: buonndpopmMaruka TyuryHuacu Ba yHUHT Tapuxu. @an cudaruaa
PUBOXKJIAHUIIIN

buounndopmarnka HanorexHoJiorus

BbuortexHonorus




111. HABAPUH MAIIFYJIOT MATEPUAJLJIAP

1-maB3y: buonndpopMmaTukaHuHr pan cupaTnaa MAKIJIAHUIT TAPUXH.
YHuHT npeaMeTH, Basudanapu Ba o0beKTIapu. 3aMOHABHUIT OMOJIOTUK
TAAKUKOTJIApPAa OMOMH(OPMATUKAHNHT AXAMUATH.

Pesca:
1.1.  Buoungopmamuxanumne ¢an cughamuoa waxkiianuus mapuxu.
1.2.  Vuume npeomemu, sazuganapu éa oowvekmiapu.
1.3.  3amonasuii buonocux maoxkuxomoapoa 6uouHGOpMamuKanune axamusmu.

Tagnu  ubopanap:  Ououngopmamuxa,  cekeenupiaui,  2eHOMUKA,
npomeomuxa, /[HK ea oxcun kemma-kemauxkiapu.

1.1.bruoundpopMaTuKkaHUHT (PpaH cCUPATHAA INAKIIAHUIT TAPUXU. YHUHT

npeaMeTH, Basudagapu Ba 00beKTIapH.

Nudopmatuka ¢anuauar XX acpHUHT MKKMHUM SpMUJa Taigo Oyiraxn
naBpjaH Oouiad ¢u3mka-maTeMaTuka, TEXHUKA, TyMaHuTap Ba Oolka ¢aniapra
XaM TaJ0WK KWJIWHUINA XamjJa yiaap OWilaH XaMKOPJWKAa HIIamm Tobopa
KeHrainb Oopmokaa. XO03upru KyHjaa wuHpopMmaTtuka (GpaHu yCyJUIapuHH 4eTiad
YTaguran OupoH-Oup dhaH coxacuHu Tonuil Mymkyia. Tadbuuit hannap xam OyHaaH
MYCTaCHO 3Mac.

Vrran acpuunr 60-itmmiap oxupu 70-imnap Gouutapuaa Guonorusga DXM
(onexTpoH XmcoOuyamn MaiuHajgapu) (aosl Ky/ulaHuWiIa OOIUIaHIW: Iy OHWIIaH
Oupranuka yJapHUHT XOTHpAJapy Ba ONEpaIiioH TE3IUKIApH OIIIH Ba Yidamiapu
kuupaitupuigu. Iy Ownan Oupranukna Ouonorusi coxacuga HHPOPMaLUOH
TaxIJIApHA Tanad ATYBYM KaTTa MUKAOPAArd JKCIEPUMEHTAT MabIyMOTJap
TyTuTanuO Koau. byrra Mucosn kunub Oup KaH4a JaBiaT OJIMMIIAPU XaMKOPIIUTHIA
2003 iinnpaék 0JJaM TCHOMUHUHT CEBEHUPIAHUIIIMHA KEITUPHUILI MyMKHH.

[ynnait kuauo XXI acp 6ounapura kenubd 6uonHpopMaThka coxXacu kajiai

cypbarna puBoxkiIaHa Oomnaau. by sca y3 HaBOaTuaa OMOJOTUK TaJAKUKOTIAp




Oyiirya OJIMHTaH MabJIyMOTJIAPHUHT 11y KaJap KynainO KeTraHauru Ba OyHaa xap
OMp OMWJIHUHT 3CNNa0 KOJUHUINM Ba TaXJWI KAJIHMHHUIIKAA UHCOH UMKOHHUSATIAPU
gyerapajianu® KOJITAaHJIUTH Xamja ToOopa Kymaiud OopaétraH axO0poT XaKMHHHU
caxjiall 3apypusTd TYFWITAHIUTKW OwuiaH OofnaHagu. Uik keTma-KeTIHKIapH
aHUKJaHTaH OMp Heya 103 OKCHIIIAp XaKuaa MabIyMOTiap KUT0O-aTiac makiuaa
HaIp KUIuHTa"ran 3114 (1-pacm). 70 iinsurap Gomnuiapura Keaud aHWKJIaHTaH KeTMa-
KEeTJIUKIap MUKIOPH MIy Kajap KYHalauKW, yJIapHUHT XaxMu Tydaiau Oy
MabJIyMOTJIApPHU KUTOO IIAKIWJA HAllp KWIMIIHUHT yMyMaH WIOXH HYK 37U.
NHcon wmusicu OyHpail axOopoTJIapHU TaxJIWi KWJia OJIMAcIUIM Ba KeTMma-

KETJIMKIIApPHU TaKKOCTAIl YIYH MaxcCycC JIacTypiiap Kepak 0yina 6onuiau.

ATLAS of
PROTEIN SEQUENGQ
nd STRUCTURE
1965

NaTtioNAL BioMmepicaL ReseArcH FOUNDATION

8600 16TH STREET
Sibser Spring, Maryland

1-pacm. Oxcuit KeTMa-KeTJIMKIIApY Ba YJIAPHUHT TY3WJIMIIHN OYiinda aTiiac-KuTo0

90-fiunnapaa reHomuka (aHu mnaigo Oyna Oonuiagu. X03Upru KyHra Keiauo
Oup KaHua opraHuU3MIIAp, KyMJIaJlaH OJlaM, CHYKOH, TOBYK, KypOaka, Oup KaHua
OanuK Typiapu, dyBaJlYaHTIIAp, 10371a0 BUpycClap Ba OakTepusiap xamja ko3i1ad
YCUMJIMK TypJIApUHUHI TEHOM KETMA-KeTIMKIapu aHukjaHau.! bBakrepus

T€HOMUHUHT YKUIUIIN — Oy 2-3 TaAKUKOTYMAAH TAUIKWI TONTaH TYPYXHUHT BaKT

! Jleck A.M. Beenenue B 6uonndopmaruxy /Introduction to Bioinformatics / nep. ¢ anrm. mox pea. A.A.MupoHoBa,
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xucoOuaa TaxMuHaH | HungaH kam MyJajaTra TYFpU KelaauraH Bazudacuaup.
Opnam reHomu Kapuitb 3 mipma.ra TeHT xapdaapaan uoopar 6ymmd Oy sca 15000
KUTOO Tomumapura TYrpu Kedamd.! Yeu “Yku6 uukumr’ sca OHOIOINIAp YYyH
MeHieneeBHUHT XUMUKIIAD YIyH SpAaTHITaH JaBpUHAINK KOHYHUHH OYHIN OWJIaH
TEHTJAIITUPUIIA TN,

ly OGoucman xam OyHmaW Xaxmaard OHOJOTUK MabIyMOTIAPHU TaxJIHAJ
KWINIIAA KOMIBIOTEp TeXHoJoTusicuaan (oiimananmwia OonuiaHau. ['eH keTma-
KeTJIMKJIAPUHU TCHIJIAITUPHUIN OYitnda oupunun anroput™ 1970 fiunga spatuiay.
Komnerorepnap ax0opoTiapHy BUPTyal MablyMOT/Iap 0a3acuaa cakijaml Ba yJap
yCTHAa IOKOpHM  TE3JMKAa olepanusiap  YTKa3ull  WMMKOHMHHM  Oepiu.
buounndopmatuka xam Oomika 3aMoHaBui (haHmap cuHrapu Oup Kanda aniap,
SBHA  MOJIEKYyJISIp  OWOJOTHs, TeHeTWKa, MaTeMaTHKa Ba  KOMIIBIOTEP
TEXHOJIOTHUsIIapU (paHIapy OUpJANIYBH acocuja BYXKyAra Kelau. YHUHT acocuit
Bazu(dacu Oy OHMOJIOTMK MOJEKyJlajJap, SHI aBBaJO HYKIEHH KHUCIOTajdap Ba
OKCUJIJIAp CTPYKTypa Ba QyHKIUsIIapu OViNYa MabJIyMOTJIApHU TaXJIUJ KWIHII Ba
TU3UMIIAIITAPUII YIYH XUCOOAIT allTOPUTMIIAPUHN UIITA0 YUKUILTUD.

JAHK HykeoTua KeTMa-KeTIMKIAPUHU CEKBEHUPJIAIITHUHT KaJajl yCyJIH UIiao
YUKWAJITAH/IaH CYHT MabJIyMoTiap 0Oa3acuja TyriaHa€TraH TeHETHK ax0opoTiap
XaKMH IOKOpU Te3NMWMK OwiaH opta Oonwianu. MubopmaThka, TUHTBUCTHKA Ba
uHOpMaIUs Ha3apuACH FOTYKJIapW TEHETHMK MATHJIAPHU TaxJIMJI  KUJTUII
UMKOHUSTIApUHU 0unb Oepau. buonndopmaTukanunr 6omka pan coxagapu Ouiian
¥3apo OOFJIMK XO0JIJIard PUBOXKJIAHUIIM OpraHW3M Ba XyKailpama 103 Oepaérrax
OMONOTHK XKapa€HJIapHU TYUTYHHUIITHUHT SHTH Japa’kacy MIAKUIAHTUPHUIITa UMKOH
oepanam.

Arapna 6upunHun maxcuii komnbroTep 1981 itnnna Ba uarepuer (World Wide
Web) — 1991 #insna, sbHA SKMHIATWHA APATHITaHIMTH XUCOOTa OJIMHAAUTaH Oyica,

OnouH(OpMaTUKa >KalaUIMK OWJIaH PUBOXKJIAHAETraHUra TyBOX OYIWII

! Jleck A.M. Beenenue B 6uonndopmaruxy /Introduction to Bioinformatics / nep. ¢ anrm. mox pea. A.A.MupoHoBa,
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MyMKuH.! BHOMH(OpPMATHKAHMHI acocUii NPUHLUMILIApMIAH Oupu Oy HyHE
OMUMJIADH  TOMOHHUZAH  onub  OopwinaéTraH  TAaAKUKOT  HaTHXKAJIApUHU
OUpIAIITUPYBYM SITOHA AYHEBUI aXOOpOT MaKOHIApU MPUHITUTTUIUD.

buonndopmatukanuur spamum Tapuxu 13 acpmapra O6opub Takajgaau.
Marematuka Tapuxura dudonauyuu (Fibonacci) Homu OunaH KupuO KenraH €nr
utanbsH [Muzanuk Jleonapao (Leonardo of Pisa) 6uonoruk >xapaéHHUHT OUpUHYA
MaTeMaTUK MOJEIMHUA Ty3raH XOJJa KyEHJIApHUI KyNauuioyd TYFPUCHIArU
Macasianu TaBcudiaad Oepran. XX acpuunr 20 iumutapura kenud 3ca siHa OUp
utanbsH oMy Buto Bonbreppa (Vito Volterra) “inpTkuy-ymka” KypuHUIIAIATH
UKKU OMOJIOTUK TYPHHUHT ¥3apo XapakaTu MOJEIUHM sipatau. 40 iwimap oxupuaa
Oouonoruara (GuU3MK Ba MaTreMaTHKIap KupuO kena Oomwiaau. buonmorusHuHr
3amMoHaBus Tapuxu 1953 imnnan, amepuka onumuiapu Kelimc Yorcon (James
Watson) xamaa ®poncuc Kpuk (Francis Crick) Tomonupman JIHK wHuHr xym
CIMPAJUIATH Kali( KUIMHTaH JaBpaaH OOIIaHIH.

byrynru kyHra kagap OuouH(popMaTtukara Typiauda Tabpuduap Oepunanu,
Oupok acocan OnomH(poOpMaTHKA JeTaH/ia Typiau OUOJOTHK axO0pOTIapHHU TaXJIUII
KAJTUIIIA  KOMITBIOTEPAaH doiimananmm  tymysunagun.?  IllyHauHrgex
«OuomHpopMaTHKa» TEPMUHU MaAWJOHM XaM >KyJa KEHTailau Ba OHOJIOTHK
oObekTIap OmiaH OOFIIMK Oapya MaTEMaTHK aJrOpUTMIap/aH Xamja OHOJOTHK
TaAKUKOTJIapAa KYJUIaHWIAIUTaH axOopOT-KOMMYHHKAIUS TEXHOJOTHSUIapUIaH
doitnanananu.  buomndopmatukana uHpOpMATHUKIArM  CHUHTApU  aMalidid
MaTeMaTHK, CTAaTUCTUKAa Ba OOmKa aHWK ¢aHiap ycyulapu KyJUTaHUTIAIH.
buonndopmaTuka nmyHuHTIeK OMOKUME, OMODU3HKA, SKOJIOTHS, TCHETHKA Ba KATOP
Tabuuit hannap coxanapuaa daigaraHuIaIu.

buoundpopmaTtrka 3 nunra KyiuaaruiapHu oJaau:

1) xuécuii TeHOMHKala KOMIBIOTED TaXJWIMHUHT MaTeMaTHK yCyJUlapu

(renom OGuouH(pOpPMATUKACH);

! Ceryb6an XK., Meiinanuc JX. BBenmeHue B BBIYUCIUTEIBHYIO MOJEKYJspHYI0 Owmosiormto / Introduction to
Computational Molecular Biology / nep. ¢ anri. A. A. Yymunukuna; nox pen. A. A. Muponosa. - M. ; IkeBek :
Perynsp. u xaor. nunamuka: HULL "Perynsipras u xaotnueckast tuaamuka”, H-T komnbrorep. uccnen., 2007. - 420
c.
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2) OKCHJI CTPYKTypaTapUHK OaIopaT KWIKII YUyH aJlTOPUTM Ba JACTypJIapHU
UIuUIad YuKui (CTPyKTypaBuil OnonHpopmaruka);

3) myBoMK XucoOjaml ycayOuUsATIapud CTPATETHACH TaJAKUKOTH Xamja
UHPOPMAIIMOH MYPAaKKAOIUKHUHT OHOJIOTUK TH3UMJIAD TOMOHHJAAH YMYMHN
OOILIKAPUITUTITH.

AManuii mapHOna OmouHpopmaruka — Oy Ouonoriap maHdaaTiapu y4yH
XU3MaT KUJIagurad amanuil panaup. MabiyMoTnapHu OMpiIaMyd TaxJIAJ KUJIHII
TeXHUK OuouHpopmaTuka coxacura Terunumaup. OJIUHTaH MabIyMOTJIapHU
Kaepaaaup cakjiail Ba yiaapaaH (HoiiganaHu UMKOHUATIAPUHN TAbMHUHIIAI JIO3HUM.
bruonHpopMaTUKIApHUHT 3HI MypakkaO Ba UIYHUHI OujiaH Oupra sHI KU3UKapJId
Oynaran wmaimryjaotTiaapu Oy TE€HOM XaKuJard MabiyMOTJIap acocuaa aHUK
TaCAWKJIAHTaH HaTIKajap OJIUII, STbHU MacajaH; A OKCWIM KaHAauaup QyHKIUS
Oaxxapanu, b renm kKadcuaup xapaéHia KaTHaIIagd Ba X.oJiap. Oy oca
ononHpopmaTrka aHUHUHT aMaInil axaMUATHIaH JaoyaT Oepau.

buoundopmaTtka OHOJIOTHSI COXAaCMHUHI KyWuaaru HyHaIumnuiapuja
KYJUIAHUJIA U

— TEeHOMUKA, TPAHCKPUIITOMHKA Ba MPOTEOMHUKA;

— PUBOXIJIAHUII OMOJIOTHUSACHIA KOMIIBIOTEP MO ICIUIAIITHPHIIIL,

— I'€H TApMOKJIAPUHUHT KOMIIBIOTEP TaXJIWIIH;

— TOMYJIALMOH TeHETHKA1a MOJSIIIAII THPHIIL

buonndopmaTuka nopu npenapaTiiapuHu JTOUUXATAIITUPUIIT MYIIATHHU 5-6
Wunnan Oup Heya oiapra KUCKapTHUI WMKOHUSTHHM sipaTtul (apMakoaorus
coxacura xam ocoHruHa kupu® Oopau. Ilynunraexk Oy ¢an kymia® Oomika
THOOMETra Ba Ouosorusra ous haniap OuiIaH UHTErpaIusIaHIu.

ByryHru kynaa 6MonHpopMaTUKaHUHT KyHuIaru OyIvMiapy MaBxya:

— yMyMHit OnorHpOpMaTHKA;

— KIIMHUK OMOMH(OPMATHKA,;

— CTPYKTYypaBUii TECHOMUKA;

— (yHKIIMOHAJ TEHOMHUKA;

— (hapMaKOreHOMHKA;




— KITMHUK TPOTEOMUKA;

— (hyHKIIMOHAJ MPOTEOMUKA;

— CTPYKTypaBUi IPOTECOMHUKA.

buonndpopmatuka ycymiapu EpaamMuga  KaTTta  XaxXMmaard — OHWOJIOTHK
MabIyMOTJIApHU IMYHYAKH TaxXJWi KWJIUII 3Mac, Oajlkd Xap JOUM XaM OJJui
Taxpubanapaa anukIad OyaMaiiiuran KOHyHUSTIAPHA UCOOTIIAII, TEHIap Ba yJap
KO/UTaiuran OKCWwUiap (QYHKUUSJIApUHM — OamiopaT KWIWIL, XyKadpajaaru
TCHJIAPHUHT ¥3ap0 TabCUPU MOJCIMHU KypHIl, JOPH MpenapaTiiapuHu sSpaTHILl
MYMKHH.

Phi-X 174 daruauar 1977 ¥wunna cekBeHHWpJIaHraHugaH OyE€H Kyruiad
opranmamiap JHK kerma-keTnukinapu aHUKJIAHIA Ba MablymoTiap Oa3acura
KounamTupwign.! By MabIyMOTIap OKCHJI KETMa-KETIMKIAPUHU Ba PETYJIATOP
y49acTKaJapHA aHWKIAml Yy4yH Qoimananuiaan. MablyMOTIap MHUKIOPHHUHT
KYTaluiy OWIaH SHJIM KETMa-KEeTIUKIApHU Kyiaa (BpYYHYIO) TaXJIWJI KUJIHUII
MYMKUH OyMaii Koaau. Ba xo3upru kyHaa Musuiapaiad xxypT HykJIeoTu1apaad
TalIKWJI TONTAaH MUHTJIA0 OpraHu3miIap reHomuiapu OViimda KUIUpYBIap OO
OOpHIIl y9yH KOMIIBIOTED JacTypiapuaad GpoiiaaiaHmiaan.

upux renommap yuyn JIHK dparMeHTIapuHM HUFMII eTapiu apakana
KuiinH Basudanapaan xucodnanaau. by ycyn xo3upna kapuitd Gapua reHomiap
Y49yH KYJUITaHWJIaAW Ba TCHOMJIAPHM WHFUIN ajaropuTMiIapu OnomHdOpMaTHKa
coxacuaa OyryHTH KyHHUHT J0J13ap0 MyaMMojapujaH Oupu cananagu. ['eHoMmma
TCHJIADHU Ba PETYJSTOP d3JEMEHTIapHM aBTOMATHMK Tap3/la KUIUPHUII TEHETHK
KeTMa-KeTJIHMKJIapra KOMIBIOTEp TaXJIWIMHA KYJUIaiia ssHa Oup Mucom 0yia onaau.

['enomuka xoHTeKcTHAA aHoTanusg — Oy JIHK kerma-keTnuruna rennapHu Ba
Oolika OOBEKTIApHM MapKUpOBKaiaml (HUIIOHJAII) >xapaéHuaup. ['eHomuap
aHHoTauuu oupuHum nactypuii Tuzumu Oysn Yait (Owen White) Tomonuaan 1955

WWIIIAEK ApATUIITAH d]IU.

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




DBOJIIOLIMOH OMOJIOTHSA TYpPJApHUHT KEIMO YMKHUII Ba Maigo OYIUIIUHM,
yIapHUHT JaBpiap OyinWya puUBOXJIAHUIIMHM ypraHagu. HMuadopmaruka
HBOJIIOIUSIHU YpranyBuM Ouosoriapra Oup Heva kuxatiapaa pjaam oepau:

1) 6apua IHKanaru y3rapunuiapau ypranraH XoJiaa Ky COHIIA OpraHu3MIIap
HBOJIIOLUSTIAPUHN TAAKUK KATUIIIA;

2) siHaJla KOMILJICKC SBOJIFOLIMOH XOAMCaIapHH YpraHUIl IMKOHUHHA OepyBUH
TEHOMJIApHU OMp-OMpHTra TAaKKOCIAIIA;

3) nmonyJsIusIap KOMIBIOTEP MOJICIUIAPUHU KypHIII/Ia,

4) Kynm MUKIOpIArd Typjap XakuJa MabJIyMOTHH Y3 WYUra OJIyBUH
HalIpJapHU Ky3aTuO OopuIia.

DKOTU3UMHUHT OMOJIOTUK XUJIMA-XWILTUKIApU TYEKU Oy OMp TOMYH CYB EKU
Oup XOoByY Tynpok, €ku Ep caiiépacununr 6apua 6nocdepacu kabu Oapya TUPHUK
TypjlapiaHn ubopar OYiaraH MabliyM OUp MYyXUTHHUHT TYJa T€HETUK WUFUHIUCU
cudartua aHUKIAHUIIM MYMKUH. VIXTHUCOCHamITUpWiIraH aacTypuil TabMHHOT
MaxXCyJIOTIapu KUIUPHUII, BU3yaTnu3alns KU, aXO0pOTHU TaxXJIHJI KAJHUII Ba SHT
MyXHUMH, HaTWXKaJapHU OOIIKa TaAKUKOTYHIIap Ouian Oynumiaa QoiiiamaHuiaim.

Xo03upru 3aMOH WIAMUN OHMOJOTMK anadbuétuna OuouHpopMaThka OusaH
Ooupranukaa “xucobnam Ouosiorusicu” uOopacu xam ydpald Typaau. Xucoouai
ouonoruscu — 0y dhaH coxacu smac, 0aaKkyu OMOJIOTUK KapaCHIApHHU YPraHUIl YIyH
KoMmbloTepiiapAan (Qoinananumra ycayouidt €npmamryB xucoOnanagu. [apuwm
“xuco0amn 6nonoruscu” KYMPOK aJropuTMiIap Ba aHWK XUCOOJAIl yCyJUIapuHUA
unuiad yuKMIUiap OwjlaH IIyFyJulaHcaja Xo3upda ‘“‘OmomHdopmaruka”  Ba
“xucobnam Oouosioruscu’” UOOpaNapuaaH Te3-T€3 MabHOIOII (CMHOHMM) Cy3iap
cudarumga doiganaHUIMOKIa. XpcoOjam Ouoyiorusicuaa (poimaraHuIaural
Oapua ycyJuiap sbHH, Macalla, rapuu OMoJIOTUK Basudanap Ounan 0oruk Oyicana
MaTeMaTHUK MOJIeJUTATUPHII — Oy OrnonH(opmaTruka xucobIaHManu.

bynnan Tamkapu MareMaTtuk OHWOJIOTHS XaM MaBxXya Oymmb, y Xam
OononH(opMaTUKa CUHTapyu OUOJOTMK MyaMMOJIApHU €4UIIJIa UIIIATHUIIaId, OUPOK
yHJa KYJUTaHWJIAJAUraH yCyJulap HaTHKacu COH OmiaH udoaaiaHMai Iy Ba yJaapHU

aMaJira ommypumaa I[aCTypI/Iﬁ Ba ’KNX03 TAbMHUHOTH Tamab BTHHMaﬁﬂH.




Oxcumnap ¢dazoBuil Ty3uJIMaapyuHU Oamopar KWIMIIAA WIUIATHIAAUTaH
ITOPUTM Ba JacTypiap HNUiad YMKHUII OWJIaH WIYFYJUIAHYBYM CPYKTypaBUi
ouonH(poOpMaTUKa  Oomkamapugan — axpamu6  typamu.l [lynpmaii  kuimb
OouomHpopMaTHKa XaM aHaTOMHs, OOTaHMKA, BHUPYCOJOTHs, MHUKPOOHOJIOTHS,
IUTOJIOTHS, TAJICOHTOJOTH, (HU3MO0NOTUs Ba OOIIK. KaOu Ouojorus Oyiumiaapu

KaToOpura KyIIIMOK/IA.

2-maB3y. buonndgopmaTika puBOKJIAHUII 00CKUYIApPH BAa
OTYKJIapu. I'eH oHTOJIOTHsICH.

Perrca:
2.1. buounnpopmMaTuka PHUBOKIAHUII 0OCKHYJIAPH.
2.2. buonHpopMaTHKAHU IOTYKJAPH.
2.3. I'eH oHTOJIOTHSACH.

Tassnu ubopanap: 6uoungopmamuxa, oHMoONO2USA, 2EHOMUKA, NPOMEOMUKA,
JIHK 6a oxcun kemma-kemaukiapu.

buonHndopmaTnka OWONOTHUSHUHT WIMHM TaXpuOalapu acocuaa OJMHTaH
HaTWKamapHu  Taxyuna  Kwiaaun. OIMHraH  MablIyMOTJIApHU  TaAKUKOTYH
MabJIyMoOTiap Oazacuia MaBxKyJ] Oyiaran Gapua Tymiaamuiap OWJIaH CONUIITHPAIM.
bopnuto, y ¥3u aHUKIaraH KeTMa-KeTIUKHNA MabJIyMOTiIap 0azacuaaH Toma oamaca
OyHga y Oy MabIyMOTHH Iy *OWra KUupuTHO Kysau Ba Oy OunaH Oa3aHM siHaja
ooriutamu. Mabnymotnap 0Oaszacu (yHKIUsIapura cakjaii, TH3UMIIAIITAPUIL,
ax0opOoTIapHHU STHTUJIA0 TYPHII YHTa KUPUII XyKYKH OMJIaH TaAbMHUHIIAIILIAD KUPA/IH.

By omepanusiap 5ca KarTa KyapaTiapAard KOMIILIOTEPIApHU Tanad Kuaau.

1 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.




[yHuHrAeK OMOJIOTUK MaB3yJiap MaXMyHUAard WIMUNA HaIpUETIap 6azanapu
xaM MaBxyaA. buosorust 6yiinya uctanran WIMUHN KypHaJTHUHT Oapya COHJapHaa
YUKaUrad Xap Oup Makosa MabIiyMOTJIap Oa3acura >KoniIalTupuiIaad u3jlaHyBUU
YHU MHTEPHET TapMOFU OPKAJIM OCOH TOMHO OJMINKA y49yH KHCKa Tabpud Oepud
Kyiunaau (2-pacm). DHT kaTTa THOOUI-OMOJIOTHK Hampiap on-line KyTyOxoHacH

PubMed cyurru 50 #imn moGaitaraa 16 MITH. JaH OPTUKPOK MaKOJIATAPHH Y3 UUUTA

oJIaau.
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[01: Zavalovall, Yudina TG, Avtamonova [I, Baskava P, Related Atticles, Links
Antibacterial non-glycosidase actvity of invertebrate destabiase-lysozyme and of its helical amphipathic peptides.

Chemotherapy. 2006;52(3:158-60. Epub 2006 Apr 21
PMID: 16636539 [PubMed - indexed for MEDLINE]

[12: Lee M3, Cho 31, Tak ES, Lee J4, Cho HI, Park BI, Shin C, Kim DE, Park 5C. Related Articles, Links
Transcriptome analysis in the mudgut of the earthworm (Fisena andred) using expressed sequence tags

Biochem Biophys Res Conmeun, 2005 Mar 25;328(4):1196-204.

PMID: 15708003 [Publed - indexed for MEDLINE]
[13: Zavalovall, BaskovalP, Barsova EV, Sneshkov EV, Akapov 3B, Lopatin 34, Related Articles, Links
Eecombinant Destabilase-Lyzozyme: Synthesiz de novo n E. coli and Action Mechanism of the Enzyme Expressed i Spodoptera
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2-pacMm. Tubowmii-ononoruk Hamrpiaap on-line kyryoxonacu (PubMed)

WNuTerpan MabiayMoTiaap 0azacu Ba SHUUKIIONEIUSIIAP KOHKPET I'€H, OKCUJI,
OpraHuM Ba X.0. XaKuJaru Oapya MabIyMOTJApHHU Y3WAa >KaMmjall KaOu MyXuM
GyHKUMSUTApHU aMajira omupaad. Yiaap KaTTa MUKAOpAAard OollKa MabiyMoTjap
0azanapu axO0pOTIApUHU YMyMIIAIITHPAIN Ba YHU XaMHIIIA SSHIHJIA0 Typau.

Xap KaHOal SHrUAaH YKWIraH TeHOM  Xap(QUapHUHT TYpiaud  XWJ
KOMOMHALMAIApU/Ia TAKPOPJIAHYBYH YJIKaH KeTMa-KETIMKIIAp KYPUHUIINIA HAMOEH
Ooynanu. buoumndopmaruka OyHmall XwiIMa-XWUIMKIArd MaTHAAH TEHJIApHU
aXpaTHO OJIMII UMKOHUATHHU Oepaau. ['eHoMaaH reHHU a)KpaTuO OJIuil

Ka0u OyHzai oneparysi FeHOMHU Oenruiaii Ae0 aragaau.




bapua rennap ¢GyHKUMSUIapUHU TaxXpuOallap acocuja aHUKJIAll eTapiu
mapaxkaza MypakKaONMWKHU fo3ara kenrupaau. by xomatma OuomHbOpmaTHKa
GyHKUMSIIapU  aVlaKauoH aHWKJIAHTaH TeHJap OWIaH COJMIITUPUO KYpHIlra
TasHTaH XOJIJa yJapHHU OamopaT Kuiuia kymakmamaad. OKCHII MOJEeKyJacuaa
OMOJOTMK Ba3u(alapHUHT Xap XUJI TypJlapura >kaBo0 OepyBuUr ydacTKajgap MaBxy/I.
buonndopmatuka ycymiapu épaamua yuly ydacTKaJapHU aHUKTAIl KOHKPET Oup
OKCWJTHHHT Oapua crieKTp GyHKIHUSICUHN 09r0 Oepam.

Okcull CTpyKTypallapuHu TaxpuOanap acocuja, SbHU MacajllaH OKCHII
MOJIeKyJIaJlapuiaH TAIIKUI TONTaH MHUKPOCKONWK KPUCTAIHU PEHTTEH Hypiapu
OWJiaH HypJIAaHTUPHUII OPKAJIM aHUKJIAIl MyMKUH. By aca eTapnu gapaxkana y30K Ba
KUMMAaTJIM kapaéH XxucoOmaHaau. AWpUM OKCHJUIAp KPUCTAILT Ty3WJIMaliapra sra
Oynmaranyivry cababiu  yJlapHu TaxJWil KWIMIIHUHT yMyMaH WIOKH HYK.
buonH}opmMaTHKa KOMIIBIOTEP MOACIIAIITUPHUII EpAamMuIa Xed OyIMaranaa OKCUII
CTPYKTYpacu Y30KpOK VyXIIaml KeTMa-KeTIUTH MabiyM Oyiaran xojatiapnaa
OKCWJIHUHT (Da30BUI MOJENMHU sicauia €paam oepau.

buoundopmatuka meTonapu acocujia OJMHTAH MOJEKYJIaHUHT (pa30BUN
CTPYKTYpacMHHM OWJITaH XOJia YHUHT KaHJald WIUTAIIMHU Ba YHUHT HIIUIAIIWTA
KaHJ1ail TAbCUP 9Ta OJIUIITHU OalopaT KUIHUII MyMKHH.

Jlopu mnpenapatinapuHu (azofa Xap Xwi XUMUEBUN OOFjaHUILIAp OWJaH
OKCHJI-HUIIIOHJIADHUHT ¥3ap0 TabCUPUHU MOJCUIAIITHPHUIN aCOCHIa Talépaii
MyMKHUH. ByHJa KaTtTa MUKIOpH OOFJIaHUIIUIAPHU capalialll Ba YHT MaKOyJUIapuHU
TaHJIa0 OJUII Kepak Oyaam.

buonorusa, kumé, ¢uszuka, matremaTuka xamaa uHbopmaThka (aHIapUHU
OupnamTHpu OUOJOTUK TU3UMHHM Xap TOMOHJIaMa TaBcudIIall UMKOHUHY Oepaiu.
KommbroTep pecypcnapuaan GoifagaHul TaxJIui skapa€HuHN Oup Heua MapoTada
TE3NMAIITUPAAA XamJa OJIMHAJWraH HaTIKaJapHUHT AHUKJIWTHHU Ba TE3JIUTHHH
ommpanm.

buonndopmarruka texHosnorusuiapuaan GoiganaHud KUJIMHTaH OUOIOTHS

coxacuaaru sHrH kKamduétimap Te3 cypataa THOOMET, (dapMakoJorus,

! KysHeuos MN.E., Tpnbos J1.A. BBeaeHMe B MONeKyAapHOe moaenmposaHme. YyebHoe nocobue. - CapaTtos: U3a-Bo
Cry.-2003.




KOCMETOJIOT S, OMOTEXHOJIOTHS, KUIIJIOK XY KaJUuTH, 9KOJIOTHsI Ba OOIIIKa coXaiapaa
a0 KWIHMHAIH.

buoundopmatuka MycTakui paBUIa aMalui axaMmusTra sra OyiraH
HaTwxanap Oepaau Ba LIyHHUHI €K OMOJOTUSHHUHT TYPJIH coXajlapuaa Ululall yYyH
IapOUT OUJIaH TaAbMUHJIANIN.

buoundopmarnka OyiiMua WIMHUHT KaTTa KUCMHU OHOJIOTHMK axOOpOTHHU
CaKjaml Ba YHHM TaxXJIMJ KWJIHUII YYyH MabIyMoTiap Oa3acuaaH (QoiigaiaHuIn
TEeXHOJIOTHUsIIapu aTpodura xkamianrad. bynnait mabiaymoTiap 6a3zacu ommadoI
€KU maxcuid Oy MyMKHUH. YJapra O4uK CTaHAapTiaap OpKall OMMaBH KHPUILI
XYKYKUHU OJIMIII 5Ca MYXUM axaMuAaT kacO 3taau. ['apuu mabiymotiap 6a3zacuaan
doitnananuira HucOaTaH Oy ycysuiap aHdyarmHa KeHr TapKajirad 0yicana OnoJIoruKk
axOopoTiIapHU TaxJIMJI KWJUII YYyH OHTOJIOTHSI Ba MAaHTHKUK ycCyJulaplaH
dboinanaHuI pUBOAKIAHUO OOPMOKIA.

buonorusHUHr  3aMOHaBHM ~ WYHanmuIUiapu  OMOTEXHOJIOTHS,  T'eHJap
WHXUHEPJIUTH, TeHOMHKA, OuomHpopmaruka Kabu  HYHAIMIUIAPUHUHT
PUBOXIIAHUINY (haHa SHTH “TE€H OHTOJIOTHS TEPMUHUHUHT f03ara KeJauiura cabad
Oynau. I'eH OHTOJOTMSACH MpeAMETIIapUra MHUKpPOOpPraHU3MIIAp, YCUMIMKIAp,
XalBOHJIAp Ba MHCOH TEHJIAPU YJIAPHUHT MaxXCyJOTJIapu MajlymoTiap O0ab3acu Ba
YJIAapHMHT aHHOTALMSUIAPY KMpaau.

['en oHTONOTHA JOWMXAacH MOJIEKYJISIp Ba XyKailpa Ouosiorusicuia Oup Heua
JIOMEHJIADHU MYHTra OJIa]i Ba TEHJAp, TeH MaxCyJjoTiapH Ba KeTMa-KeTIUKIIAp
Oyiin4ya MabIyMOTJIApUHU TYIIyHHINJA >KaMOATUMIMK (OMIaJaHUIIN y4yH KEHT
UMKOHUsTIAp ounb® Oepamu. KynruHa mojen opraHuM3MIIADHUHT MabiIyMOTJap
Oab3ayapy Ba TEHOM aHHOTAIUSICH TYPYXJApUHU SPATHIN/IA T€H OHTOJIOTUSCHIAH
doiinananunagy Ba yJapHUHT aHHOTACHUACHIA T€H OHTOJIOTMS MaHOajapu YpHU
oexuécaup.

Koncoptcuym ren oHrtosnorus - Oy “een owmonoeuscu” nouuxacuaa (aon
UIITUPOK ATAETraH Oup Karop OMOJOrMK MabJiyMoTiap Oab3ajlapu Ba TaIKUKOT

rypyxjapuaup. by Typiu Xuia Mojesl OpraHu3miIap yuyH Oup KaHya MabJIyMOTap

! 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, ’KaMl OKCUIJIap MablyMOTiap O6ab3acu, "een onmonocusicu" nacTypuu
TAbMHUHOT UILIA0 YUKYyBUYMIAP Ba MyXappupiap TYPYXUHH Y3 UUHUTra OJIa/IH.

['en oHTONOTHSICH OMOUH(pOpMaTHKA JacTypJiap Oyinda jmoituxa 0yiauo6, 6apya
OpraHU3MJIAPHUHT T€HJIAPU Ba T€H MaXCYJOTJIAPU CTaHAAPTIAIITUPHUITaH TEHETUK
MabIyMoTIap Oab3ajapyHU UUFUIITA OaFruIIaHraH. JIOMMXaHUHT MaKcaau reHsap
Ba YJIApHUHT MaxCyJoTaapu cudatiapuaad OUpUHU aHUK OCNTHIaHTaH pyHXaTUHA
MabIyMoTiap Oa3acura >KOMiall Ba SHIUJIALL, TeHJap Ba I€H MaxcyJloTiap YyYyH
KyIIMMYa aHHOTAIUSJIapHU pacMUNIAIITUPUII; OpTHO OOpaéTran MabiaymoTiap
O0azacu JolmxacugaH (QoHAANaHUII YYyH MabIyMoTiap Tapkartuml. ['eH
oHtonorusicu  "Oyux  buomubdOuiiom  owmonocuscy”  1e0  HOMIIAHTaH
KJ1accu(UKaIMACH KEHT KaMPOBIIM KUCMH XHUCOOJIaHa !,

['en oHTONOIrMS AeraHga Mypakkad OMOJOTMK XOAMCAIAPHU 03ara KeIWIId
TaCBUpJAHTaH HOMAabiIyM OHUp OHOJOTUK OOBEKTIAPHH TYIIMHUII Kepak.
OwnTtosiorust fyHéaarn oOBEKTIIap Ba yjap OpacHujiard MyHocadaTiiap TyFpHUCHIaru
MabIyMoTHap €pAamMuia Maxcyc OWuM HYHAIMIIJIAPUHU PACMHUIIAIITUPUILIA
kywtanunagd.t Buosorus Ba 6omka Teruium (annap yayH YHHBEpPCA HAMYHABUH
TEPMUHAJIOTUS €TUIIMACIIUTH t03ara Keaau. TepMunnap 0y KUUH MYJIOKOT KAJTUII
KaOu TymyH4YanapHu udopanaiav, JEKuH aH4ya Oup OupupaH ¢apkK KHIUAIIN
MYMKHUH, TYypJIH TAAKUKOT COXaJlapujia Ba XaTTo TypJIM HYHAIUIl OJUMIAapH
Vpracuaa unuatunaau. Ly mynocabat 6unan, "I'en oHTONOrMA" JTOMUXACUHUHT
Basudacu Oapya OpraHU3MIIAPHUHT TEHJIAPWHU Ba YJIAPHUHT MaxCyJIOTIapUHU
Bazuanapu, GyHKUUIIAPH, CTPYKTYPACUHU Ba amalJlard OHTOJIOTHK aTamMalapHu
spaTUIIIad noopar.

['en oHTONOrMs OONIKApWIAAWTaH CYy3Jap TEpMUHJIApIapAaH Ty3WJITaH.
TepMuHIap OHTOJIOTHUSI HU3O0MUIa MYBO(MUK yd4 HYHamuII MOJIEKYJAp (PyHKIMS,
OMONOrMK >kapa€Hiap Ba Xykalipa KOMIOHEHTIapura OynuHamu. Xap Oup
OHTOJIOTHSI OMPOpP TeH €KU TeH MaXCyJOTIapuHU (PYHKIIMOHAN KUXATIaH Xamja

TEpMUHJIAp YpTacuaaru ajokKajlapHu TacBupiaiiau. TaptuOra coiiyBuM ajmokaniap

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.




UKKA Kyhu cuHpiaapu Oop: mxoOuii TaptuOra coyiyBuM Ba cajOuii TapTthOra
COJTyBYH.

['eH oHTONOTHANA TE3-T€3 SHIU Y3rapTUpHluiap OYViauO, aramanap €Exku
ACKUpPraH MallyMOTiap oJu0 TanuiaHagu. Arap TEpMHHIAP OHTOJIOTHSAIaH
YVurpunradn Oyica OeNrwiIaHraH TepMUHJIAp Y3 Kyduaa KOJaIu JIEKUH 3CKUPTaH
EpauKIIap Ba TEpMUH Oapya aoKatapu ouo TanuiaHaan. AJOKaJapHU Y3rapTUPHIL
aHHOTAlMsJIapra TacCUp KWJIMaA YyHKHU YJIAPHUHT T€H OHTOJOTHsIAA dKONIaIIraH
Vpuura »sMac Oalkd aHHOTAUMAJAp Y3ura XOC Maxcyc TepMHHIIapra
WyHantupuwiarad. ['eH  OHToJOrMS — JoMMXacu  TeHJaap  (QYHKUUSUIApUHU
KaTaJoTJAIITUPUILl ydyH Karta manOa Oymanu. lllynnait O6yncaga yHmaH xanu
XammMa >xoia doiiaraHuIMan i Ba XaHy3raya Mypakka0iaIuruya KoJaMoKaa.

I'en onTOsOrMaAcu 1998 Hmia TaaAKUKOTUYMIIAP KOHCOPTCUYM acoChla yd4
mojen opranu3miap Drosophila melanogaster (mepa marmmacu), Mus musculus
(cmukoH) Ba Saccharomyces cerevisiae (HOH a4UTKHCH) TeHOMJIApHU YpraHuiuo (4-
pacMm), yiaapHu YKWIWIIKA Ba TEHETUK MabIyMOTIap 0ab3ac SPaTUIIMIIN acoCuia
tamkun stunrad.! CyHrpa Gomka Mozen OpraHu3MiIap ydyH KYp MablIyMOTIap
O0ab3acMHU 11y TapuKa KYpUII Ba MabiIyMmMoTiapuaaH (oHAallaHuIl, Kylumya
aHHaTanusap Oab3acHMHU SPATUIIHM KEHTaWTuUpuil, Kabu xapa€Hiapia TeH
OHTOJIOTUsICUIAH (O TaTaHUIIN.

VUMK, XaifBOH Ba MHKPOOPTaHM3MIIAP SHI ACOCHIl FEHETHK MabIyMOTIAp
Oab3anmapu Oy noitmxara xucca Kymmokaa. 2008 Wun sHBap XojaTura Kypa, reH
OHTOJIOTHSl JACTypU TYpiu XWI OHOJIOTHK OpTaHu3MIIapia KYJUIaHWIaJIUTaH
24500 nmaH OpPTUK TEPMHUHJIAPUHU Y3 Huura onaad. Y MabiIymMoTiap TeH
OHTOJIOTHSICHHU PUBOXJIAHTUPHUII Ba YHAAH (oiimananuin Oyitmya amabuétiapaa
MyXHM TassHY XHCOOIaHaau, Ba y OnonH(opmMaTHKa coXacuia TErUILIA CTaHAapT
BOCUTacH OYIMO KemraH.

2011 #iun cenTsaOp XonaTura Kypa, red oHtojoruscu 360 MUHT aH 3U TUPHUK

opraHu3miap yuyyH 33 MUHIJAH OpPTUK TepMuHJap Ba 12 MusiMoH

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.




! Cyurrm Oup Hewa imn

atpodula TeH MaxCyJjoTjap aHHOTAIUSCH MaBXKY/I.
JAaBOMHJIa, T€H OHTOJOTHS KOHCOPTCUYM T€H OHTOJOTHs cudaTu Ba crernupuk
aHHOTAIIMSI MUKJIOPUHH OLIMPHII YUYH OUp KaTOp Y3rapuiuiap aMmainra OIUPUIIIH.
2013 itnnra xenu0, aHHOTalUsIIap COHU 96 MILTHOHIAH OIIIA. AHHOTAIUS CU(aTH
aBTOMATJIAIITUPWIITaH cudat Ha30paTH Myau OMIIaH TaKOMUJUTAIITHPUIIIH.

['eH oHTONOTHSI KOHCOPTCUYM CYHITH MalTiapja OMOJOTHK >Kapa¢HIapHUHT
OeBocuTa KMUMK CHHGU cudaTHia, SHTU OMOJIOTUK OOCKHMUMHU >KOopui >1au. by
cuH( OnoNOTHK >XKapaéHiap coaup OYIWIIM MyMKUH OViIraH MaTuaa ajoxuaa
naBpu €xku  OoCKMUMHM udopanaian.Yiap UIyHUHTAEK, OOIIKa OWOJOTHUK
xapaéHuap Ounan TapTubra conuHaau. buonoruk sxapaéniap Mypakkad xoaucaiap
O0ynuO, opraHu3miap Xa€TH Y4yH 3apyp MOJEKyJsAp (QYHKIMsUIApHH aMaira
OIIMPHIIMINK AeMakaup.? Mucon ydyH Typau OMOJIOTHMK »KapaHiap XyxKaiipa

OynmuHum cukiam Mmetadaza Ba mpodaza xamaa Xa3 KYpHUIl MalTH, >XKUHCUN

Xy’KalipajdapHy KYIIWIHILINA Ba PUBOXKIIAHUII OOCKUYH.

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.




Mornekymsp GyHkmmsicH

N

Hyxuiens kucnotanap G0FTaHHITH dbepmeHT

JTHK GofmaHHIITH

XelHKa3a ApneHo3HH TpHpOChaT

XpOMaTHH GOFHaHPHII
MCM?2 Mcm?2 Mcmd?2 = \Y
’ MCM3 Mcm3 Mcmd3 AHK xemmkasa  AT®ra Gormuk  JTHK ra GormHk

| CDC34/MCM4 Mcmd4 \ Xemukasa AnenosuH Tpudocdar
CDC46/MCMS5 McmS5 | hay Rads1
MCM6 Mcm6 Mcmd6 [ mus199
| CDC47/MCM7 Mcm7 Mcmd7 X | N
d AT® ra 6ormuk /THK xemnkasza
O Saccharomyces MCM?2
U Drosophila MCM3
O MUS CDC34/MCM4 Mcmd4
CDC46/MCMS5

MCM6 Mecmd6é
CDC47/MCM7 Mcmd7

4-pacM. Ydra Typiid MOJel OTaHU3MIIap HaMyHalapu €plaMuia TeH OHTOJIOTUSICHHH
TY3WIHUINN Ba QYHKIUSCUHU HQOJATAIT SIHHA OUp OHTOJIOTHS HYUIA TSHIAPHYU OOFIaHUIIN
MUCOI KWiInO kentupuirad. OHToNOTUsIap OMOJOTHK KaIHuT Cy3apaH Ty3HITaH.

I'en oHTOJIOTMSI OMOJIOTHK KapaéHuaa ""0ockuuwiapun' udoganam

I'en  oHTosOTHSICM ~ OMOJIOTHSIHUHT  OOINKAa  MYHamumuiapu  S’bHH,
OMOTEXHOJIOTHS, TeHIap WHXWHEPJUTH, TeHOMHUKA, OnomH(popMarnka, OMOKUME,
¢bu3mnonorus, NpoTeoMrKa Kabu MyHanuuuiapaa oaud Oopuirad TaAKUKOTIAPHUHT
MaxCysnu acocujaa WyHammimn cudartupa rozara xeamw.! IOxopuma kypcaTuiran
(daHnap reH OHTOJIOTHSCHM MabiayMmoTiap Oab3acuaad ¢oiganaHud KelMOK/a.
buoMenuurHana Typiau reHeTUK KacaJUIMKIIApHU JaBOJalll, yjaapra Talxuc KyHum
UIUIapUIa T€H OHTOJOTHSCH MaXXMyura KUPYBUM HHCOH T€HOMH MabIyMOTJIAp
Oab3acuiaH KeHr QoiigananuiMoraa. bynapiaaH Ttamkapu KUIUIOK XY KaJIUTH
MaxCyJIOTJIApUHU TCHOMJIAPUHH TAJIKUK KUJINO, SHTU YCUMIIMK HaBJIapu, XalBOH

30TJIAPH SIPATWIIMILINA, YIIAPHU MaxCyJIAOPJIMTUHU OIIMPUILIA KYJUIAHUIMOK/A.

1 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-mMaB3y; 'eHOMHM TaXpUpJIaLI TEXHOJIOTHSJIAPHUTA ACOC COJTMHHUIIIMN.
I'enoMHM Taxpup/Iaml TU3MMJIAPUMHUHT ACOCHN HYyHAIMIIAPU. SIHrHM aBJI0
texnoJsorusisiapu: Zinc Finger, TALEN, CRISPR.

Pesca:
3.1. F'eHOMHHM TAXPHUPJIALI TEXHOJIOTHSJIAPUTA ACOC COJTMHUIIIN.
3.2. 'eHOMHM TaXpHUpJIall TA3MMJIAPUMHUHT AcOCHl yHAIMIIIAPH.
3.3. Sluru aBaoa TexnoJorusiapu: Zinc Finger, TALEN, CRISPR.

Tasanu udopanap: cenom, oHmono2us, 2eHOMUKA, NPOMEOMUKA, STHTU aBJIOJ
texHosorusuiapu: Zinc Finger, TALEN, CRISPR

bup xanua xopuxuit napnarnapaa 20-21 acpnapaa 6uonHdopMaTuka xKaaai
cypatia puBOXJIaHAETraH AyHE OMOTHOOMET (paHiapu coxacura aiiaaHu® OoOp.u.
buoundopmarmon TEXHOJIOTHUSLIIAP UCTEHMOTYUIIAPU TaJKUKOTUUIIap,
dbyHIaMeHTa)l UIUIaHMaiap Myauudiaapu OuinaH Oup Kartopaa THOOHET,
dbapmakororusi, OHOTEXHOJOTHS XaMJa YKyB Myaccacajapyd XHCOOJaHaIH.
®annunr 0y coxacu AKIIna Ba mryHuHrAek OOIKa PUBOXKIIAHTAH J1aBiaTiiapja
MyXHUM WYHaIUII cadaTuaa Kapaiaiu.

2.3. F'eHOMHM TaxpupnaLwu
TexXHosormsnapura acoc CosiMHMLIMN.

TexHonorma reHHoro HOKayTa
To4ye4yHoe BbIKNKOYEHUE reHa

OHK mbiwm i 28 @

BekTop

Pe3synbrar
pekombuHaumum

MonyveHmne HOKAYTHbIX
Mbllen

3HAoHyKneasa Fokl




WNkky 3aHXKUPIM  OpaIMKJIAPHU MAaKCaUld paBUIIA >KOPUM STUIIHUHT
OMpHHYM  ypUHHIUIApUAa TaOuMU  KaM  ydpaiiiuran  SHAOHYKIIea3aiap
(Meranykieazaiap Je6 aramaau), MacajaH, OakTepuadl MOOWJI TI'e€HETHK
aeMeHTIapaad onuHraH [-Scel ummnatunran [Plessis et al 1992, Rouet et al 1994].

Meranykiea3iapHu KeHT TaHUO oJvil >koiapu (macanas, [-Scel yuyn 18 Ta
HYKJICOTH]T), XaTTO OUTTa OPATMKHHU CYTAMHU3YBUMJIAP TEHOMHUTA KUPUTHIITA UMKOH
oepamu, Oy MakcaIu Moau(pUKaIKs KWIHITHAHT aKpaaMac IMIapTUIup.

bupok, OyHmail caiiTiiap reHOMHHMHI OWp »KoMuAa >KoMaiiraH, OollKaya
KWIKNO alTranna reHeTuK Mojaudukanus kaepaa OVIMIIMHU TaJKUKOTYM 3Mac,
dbepMmeHT aHuKIaau. YOy 4ekJIOBHU OapTapad STUII YUYH OJIMMIIAp MaKCaJJjIu
MyTarene3 €pmamuyua MeranykieazanapHuHr JIHK Owman Oornmaiimuran y3ura
XOCJIMTUHYU y3rapTupuiira xapakat kuiaumad [Smith J et al 2006]. bupok, Oy
taxpubanap JJHKuu OGornaiiguran Ba HykJeazlId MHUHTaKaidapu €HMma-EH, OUTTa
OKCHUJI IOMEHH/IA KOMITaIlraH yiuoy GepMeHTIapHUHT Ty3UJIUIIN OUIaH TYCKUHIIUK

KWJIIH.

HlyHuHT ydyH, Meranykjiea3nap Kymiaad Makcaain KeTMa-KeTIHKIap yuyH
unuiad YUKWITaHWra Kapamaid, EHJallyB acocaH IOKOpU  Japaxkaaaru
UXTHUCOCIIAIITHPUIITAH JIabopaTOpHsUIap TOMOHUIAH KYJUTAHUIAJAUTaH TEXHOJIOTHUS
O0yn0 KoIIu.

1996 #iunma Chandrasegaran Ba yHuHr xamkacOmapu Fok-lI mapuananuin
JIOMEHUTa OOFJIaHraH OWPUHYM LMHK OapMOKIM THOpUI pPEeCTpUKIuUs (pepMeHT-
jgapunu TakauM stamiap [Kim et al 1996].

KeiinHuanuk, Xyaau mry Typyx OMpUHYH MapTa OOMIKapuiaJguraH TeHOMHUK
MYXaHIUCIUK Y4YyH IIMHK OapMmokiau Hykieasnapaan (ZFN) doiinananran
[Bibikova et al 2001, 2002]. Ymauzan Gepu ZFN map Hadakar Typid Xui
JACTypiap yUyH KyJa KyJiail TeHOMUK MYXaHIUCIIUK BOCUTAIapyra aiianiu, 0aiku
WYHANITUPUITaH T€HOMHM Taxpupijam OViuya KIMHUK WIUIapra XaM KUPHILIU
[Tebas et al 2014]. bupok, (ZFN) nu3aitan Mmypakka0 Ba KYII BaKT Tajad KHIaIuraH

O0y0 KoIMOK/1a.




A. coli renomnapu aHuK (yHKIUsACH OYyJIMarad TakpopjaHaauraH KeTMma-
KETJIUKJIAPHUHT YIOMITaH TYy3WIMalapuHU ¥3 WYHMra OJaad, KEeHUHYaIuK yJap
Oorika Kyrab 0akTepusiapaa xaMm tomuiran [Mojica et al 2000], 6y xoHcepBaTuB
(Ba mry cababmu wmyxuMm) OGYHKOUSHU Kypcatad. YmOy FalaTd TEHETHK
AJIIEMEHTJIADHUHT OaKTepHsUIap TeHOMUAArd aKOMMO (YHKIMSICHHM aHUKJIAII Ba
ucOOTIIAI yUyH TYpJiH TJabopaTOpHsUIapAaH Kyiad oJumiIapra iurupMa Mui Kepak
oymau [Barrangou et al 2007] - Gakrepusiimap MocianryB4aH IMMYHHUTET TU3HUMHUTA
sra, Oy yJapra UWKKMHYM MapTa IOKTUpUINTa ypUHAETraH BHUPYCIApHU
(OakTepuodarinapan) TaHuO, KK Kuauiira épaam oepaau. byHUHT yuyH ynap BUpyc
TeHOMHHHUHI KUCKAa KETMa-KEeTJIUKIAPUHU Y3JTapUHUHT TEHOMUTA KUPUTHUIIAIH
(CRISPR mwuHTakacuja) Ba yJapHU KanuT Ba Kyiad mpuHuunu €paamuaa dar
TEHOMUHH TaHUWIWTaH KuckKa KomrmuiemeHntap PHKimapHm cunTes Kunmmim ydyH
m1abJI0H cudaTuaa UIIATUIIAIH.

Yoy myxum kampuérnan cyur CRISPR/Cas HuHT MexaHU3MH Ba MyXUM
sanemenTiapu TaBcudaanau [Garneau et al 2010; Deltcheva et al. 201 1], myHunrnex
TU3UM Typiid OakTepusuiap ypracuaa YTKa3WIMIIA MYMKHHJIUTH KYpCaTHIIU

[Sapranauskas et al. 2011].

CRISPR-Cas9 [Jinek et al 2012], auar PHK-itynantupunran JJHK wuar
SHAOHYKJI€a3a (AOJUIUTK TACHAUKJIAHTAHJAH KYN YTMal, YHUHT TOTEHIIMAIU
OyTyHJIail SITHTU TypJard MyXaHIWUCIWK HyKJea3anapu cudaruaa Typiu rypyxJap
TOMOHHUIaH HaMmoium >Triau [Mali et al. 2013].

I'EHOM TAXPUPJIAILIHMHI TIOTEHIWAJI NIHJTATUJINII
COXAJIAPU:

['en HOKayTH (YKUII JOMPACHHHUHT OYHK >KOW aJIMAIIHILIN ) bytyn
reHJIapHU €KY TEHHUHT allpuM KUCMIJIApUHM (MacajiaH, SK30HJ1ap) OJIM0 Taliamt

Oxopn  anukinuknaru  rewigapad  tukjgam  ("reH  xappoxjuru')

Myranusnapau Ty3aTuil (MacanaH, OMTTa HYKJICOTHZ HOJUMOPPUIMU -
SNP) Aiipum HYKJICOTHJIAPHU Taxpupiam XpoMocoMa TPaHCIOKaIMsIIapUHU

KUPpUTHUII

I'EHOM TAXPUPU YUVH TAJIAb KWJINHAJIUT'AH DJIEMEHTJIAP:




- spatuiran GepMeHT (HykJieas, HuKa3a, leaMiHa3a)

- IMHK 0apMOKJIM HyKJIea3

- TAL s¢pdexropura acocnanrad GpepMeHTIIap

- CRISPR/Cas acocunaru dhepMeHTIIap

TEHOM TAXPUPUJIA UILTUPOK DTAJWTAH XYXKAHWPA WYU
NVIIAPH:

bup 3amxupian y3uWIMITHA TabMUPIIAIT

OxupaapHUHT TOMOJIOT OYIIMaraH Ky WML

TOMOJIOTUK PEKOMOMHAIIUS

WKKky KaTopiv y3WIHILIAPHA TahMHUPIIAIT

TOMOJIOT PEKOMOMHAIIHS

[lyuTO3MHHN JeaMUHIAIT

WHAVBUIYaT HYKJICOTHIJIAPHA KeCHIl / aIMAIITAPHII OWJIaH TabMHpJIalll

Cyurru 6up Heua Wuiuiap n4Kia FTeHOMIIApHU TaXpupJiall yuyH

- Zinc Finger (Pyx 6apmoxapw)
- TALEN (Transcription Activator Like Effector Nucleases)
- CRISPR/Cas9 (unrmm3ua CRISPR - Clustered Regularly Interspaced Short

Palindromic Repeats,

y30eKk Twiuaa - MyHTa3aM TrypyxJapjia >XoilamraH KUCKa MaTuHIPOMUK
TaKpopJiap) KaOu SIHTU TEXHOJOTHSIIAP BYKYTa KEJIH.

EBpona, Ocué, AKII xamaa ABctpanus naBiaTiapuja OMonH(pOpMAaTHUKA
MapKasJiapu COHM WWAaH-imira kynaitn6d 6opmokna. buonndopmaruka Oyitnda
JlaBJIaT, akaJIeMUK XaMia TabJIUM MapKasiapu OuinaH Oup KaTopAa CYHITH WHJUTapaa
coxaJa OJMHTAH TAIKUKOT HaTWXKajdapJaH TIKopaT Makcaauaa QoimaaaHuIira
UYHaNTUpUITaH Ce3uIapiiu Japa)kaJard TAllKIIOT Ba JIoHuXanap ro3ara kenau (3-
pacM). by OHr aBBaJl0 TEHOMJIADHUHT, IIyHUHTIEK OJlaM TE€HOMHHUHT
CTpYKTypaBui, (PyHKIIMOHAT XaMJla KUECUM Taxawin OVitnda (GaoivaT IOPUTYBUYU
TalKWiIoTIapaup. buonHpopmaruka coxacu OyilMya spaTWiraH ycyJJlapHH
Kyimam  OwinaH Oupra amaiuii MyaMMOJApHU €UMIN  Hynuaa, XycycaH

dbapMmokosiorusiia TEXHUK XamJla JacTypuid Oaszamap skaaain cypatia




puBoxsianu® Oopmoxia. bynaait MmyammosapHu Oaprapad 3TuIIa AacTypuid

TabMHUHOT CAaHOATH XaM TaKOMHUJUIAIUO OOpPMOK/Ia.
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3-pacm. bronHppmaTika cepBruC MapKasliapH Ba pecypciapu

Mamnakatumu3ga TeHOMHUKa Ba  OuomHpopmaThka  (aHIApUHUHT
PUBOXIIAHMININTA KapaTwiaéTraH ajnoxuja 3bTubop Tydaitniu ayné danuga ¥3
Vypuura sra HyQy3au WIMUNA MakTad Ba MYXUT MIAKIJITAHTUPWIIU, 3aMOHABH
nJabopaTopusiiap TAIKWI THINO, KEHT MUKECTA XalKapo UMUK anoKaiap iynra
Kyt Xycycan V36exucron PeciyGmukacu ®annap akanemuscu I eHOMIKa Ba
ouonHpopmMaTHKa MapKa3uia coxaia andyarnHa MyBadGakusTiiv JacTypJiiap amanira
omupuia. Mapkas3na eTakud XOpMKMM HWIMUN Mapka3z TaxpuOanapura osra,
OononHpoOpMaIlMOH TeXHOJIOTHsIap OViinua OwinMM Ba KYHUKMaJlapHU ITyXTa
srajularaH WIMHA XOAMMJIApHUHT (aonusr onaud Oopuilu Ba IIynap xucoOra
OJIMHTaH XoJiAa Mapka3ia OuouHpopmaruka J1aOOPATOPUSCUHUHT — TAIIKHII
STUITAHJIUTU OYyHTa SKKOJ MUCOJI OY1a oagu. Mapka3 uiMuil ;kamoacu XaHy3raua
HOAHUK OynraH fy3a reHOMUJArW PEKOMOMHALMOH ONOKIap (SbHU, aBIOJaH-

aBjoAra KyuuO YyTaguraH TreH ajuiejulapu TYIIaMu) YirdaMaapuHu

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




TONMO, 3aMOHABHI TE3KOpP “acCOIMATUB KapTalalITUPUII YCYJIWHU Kamid STAH.
Hatmxkana ¥y3a reHoMujaaru reHiapaad (pOWJaNaHUIIHUHT SHTH UMKOHUSTIAPU
ounIno, Fy3aja 3aMOHABUN MapKepiapra acoClIaHraH CEJICKIUs ycyJulapyu uuuiad
YUKWJIIH.

I'en-noxkayr ¢€xu PHK wunTepdepeHuuscu MoJeKylsp TEHETHKa Ba
OouomHpopMaTHKa yCyJiapu Maxcysiu 0Ynu0, opraHU3MHUHT OENTHIIaHTaH TeHIapu
daomnuruau TyXTaTUl UMKOHUHU Oepanu. Iy Tydaitnu renmapu “Vumpuiran™
(HOKayT KWJIMHTaH) OpPraHu3M BYXyJra keiaau. by HykieoTua KeTma-KeTIUrd
MabllyM OViraH reHJapHUHT (QYHKUMSICUHU aHUKIamra épaam Oepamu. Hokayt
KWJIMHTaH Ba HOpMaJl OpraHu3M HaMyHalapu opacujaru ¢apkiap, ypraHuiaérrad
reH QyHKUUACUHU KypcaTuo 6epaau. Kok Xykaauru SKMHIApUHUHT OMOJIOTUK
KypcaTKA4wiapy — XOCHIJOPIUK, SPTAMUILAPINK, 3apapKyHaHla Ba XallapoTiapra
YUJIAMJIWJIMKHUHT HaMO€H OYNIuIINIa WIITUPOK ASTYBUYM T€HHUHI TapkuOu Ba
(GyHKUMSICH aHUKJIAHTAHJAaH CYHI Makcaara MYyBO(QHMK paBullfa Ym0y TIeH
(baonUATHHY Ky4aUTUPHIL €KY aKCMHYA YHU TYXTaTHUII MyMKUH. Mapka3 onumiapu
SPUIITAH 3HT CYHITH I0TyKJIapAaH Oupu — Oy yjap TOMOHMJIAH Fy3a yuyH sipaTUIIraH

I[YHé)IaFI/I HJIK TCH-HOKAYT TCXHOJOTUACHUIHNP.

Ha3zopar caBoJuiapu:
1. buoundopmarrka HuMa?
2. buoundopmarrka 6ynmuMIapuHu autu6 OepuHr?
3. 'eHOMIIapHM aHHOTALMS KUJIUII AeTaHAa HUMaap TyLIyHUIaan?
4. V36exucTona 6nonHpopMaTHKa (paHMHMHT PHBOXKIAHHUII XOJIATH?

DoigaIaHUIATUTAH A1A0NETIAp:

1. Jleck A.M. Beenenue B 6uonngpopmaruky /Introduction to Bioinformatics /
nep. ¢ anniL. nox pea. A.A.Muponosa, B. K. [lIssnaca. - M.: BUHOM. JIa6. 3nanui,
20009. - 318, [2] c. : 1B. w1, puC.

2. Cery6an XK., Meiinanuc JK. BBenenue B BBIUUCIUTENbHYIO MOJICKYJISIPHYIO
ouomnoruto / Introduction to Computational Molecular Biology / mep. ¢ anrn. A. A.
Uymunukuna; noa pea. A. A. MuponoBa. - M. ; MxeBck : Perymsp. u Xaor.
nuHamuka: HUL[ "PerynsdpHas m xaotuueckas AuHamuka', MH-T KOMOBIOTEp.
uccnen., 2007. - 420 c.

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




4. Xiong Z.J. /] Essential Bioinformatics, Cambridge University Press 2006,
362 pages.

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




IV. AMAJIMI MAILIFYVJIOTJIAP MATEPHAJIIAPU

1-amaJuunii MALIFyJI0T:
I'enom mabaymoTtap 6azacu
(Genomes Server, Proteome Analysis, Ensembl) pecypcaapu Onjian TaHWIIAIIL.
OKcn KeTMa-KeTJIMKJIAPH MabJIyMOT/Iap 0a3acH XaM/1a AMHHOKHCJIOTa KeTMa-
KeTJauKJIapu Mabaymotiap 6a3acu (UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypciiapu OMJIaH TAaHUIIUIT
Mmpan makcaa: [enom wmyxangucauruga TALEN Ba  CRISPR/Cas
KyJmanuaumu. HykneoTus keTma-keTinukiaap MabiymoTiap 6azacu (EMBL,
DDBJ, NCBI, UniGene, STACK, EMBL-SVA) pecypciapu OniaH TaHHIIHILL.
MacajmaHuHr KYMWIMIIM: THUHIJIOBYM aMaliiii MAlIFyJIOTAA KEITUPWIITaH
Bazu(amapHu OaKapuIlK, TaXJIUI KAJTUIIN Ba HATHKA OJUIIIH JIO3UM.
Nsu 0akapui y4yH HaMyHa.
1-Basu¢a. Hykneotua kerMma-keTiMkiap Mabiaymoriap Oazacu (EMBL,
DDBJ, NCBI, UniGene, STACK, EMBL-SVA) pecypciapu OujaaH TaHHUIIIHIII.
['enom mabaymoTiap 0Oazacu (Genomes Server, Proteome Analysis, Ensembl)
pecypcnapu Ounan TaHumwuil. OKCWI KeTMa-KeTIMKIapu MabIyMmMoTiap Oa3zacu
Xamjia aMUHOKUCIIOTa KeTMa-KeTIHKiIapy MabiiyMoTiiap 6azacu (UniProtKB/Swiss-
Prot, GOA, ENZYME) pecypcnapu Ounan tanummuii. NCBI mabiymotinap 6a3acu
BLAST raxyunu Ba Ugene 1.21.0 nactypuii TabMHUHOTHIAH (oii1aTaHuO reHIapHu
aHOTAUMs KWINIIHU YPraHuIIL.
MacanaHuHr Kyiuiauimm: THHTTIOBYY aMalluil MAIIFyJI0TAa KENTUPHUITaH
BazupanapHu OaXKapuIly, TaX M KUIUIIN Ba HATUXKA OJTUIIH JIO3UM.

Nmam 6askapumn y4yH HAaMyHa.

1-Bazuda. l-amamuii  mamFyaoT  HaTwkacuga — aHukiganran — QTL
MapkepuHuHT G.hirsutum f£y3a Typu TYIuK renomuaan ¢oigananuod In silico PCR
anmroputmu Omnan Ugene 1.21.0 gactypuaa termnum JIHK keTma-keTinuruHu
AHWKJIAHT.
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Ofsexret
D [swrpymen]Gossypum_hirsutum_chromsome_vi0.fa
) (surpyen]clipboardié.gb
I (emirpyxen]Gossypum_hirsutum_chromsome v regionfa

Tabe, PRGN

I [esirpymen]clipbosrdt?.gb

I (suirpywen]clipboardtd b

[ IMyDocument.gb

D (smrpyxenMyDocument 1.

) [ssirpyxenlclipboardid.gb o iy = — =
I (smirpyxenIMyDocument 2.9b | Y Bnaveme

D (esirpymen)MyDocument 3.gb Myrs &...#mepos /GENOME SEQUENCE/BNLEA fa ...
I [emirpyxen]MyDocument 4.gb MNym ao orwera - 1

Hecooreercrema
[smirpyxen]MyDocument 5.gb oSy
D teuirpyxenigghte 9 |Maccums..agpars i
I (enepyxeniclipbosras2 gb [l |oeract Zotations - e
D (smirpyxen]ciipbosrds3.gb |
X X 1" = oo aweme
| Caomm [LaTmm—p—

Hatog oTauni - <Crmcon amavewsii>
| Mocaes_wmocru

Haop smmovape (v In Silico PCR)
| Nocaeacesreaunacrs s In Shco PCT)

| HaGop asoraco (s Read Seauence)
[V naope s Resd Sequence)

Mocaeaossrenswacts ( Read Sequence
{Tiyn 20 aitna 1 Read Seauence)

Ty T4 A0 IpaREPOR: (1yTh 50 BB G303 <
raperat rpxmeaoe.

Vs sagan Onmcanne Mporpecc Onepaum

[Eer—n | ‘ prep—

NOME SEQUENCEVF2.QL. 2 QTL_Photoper_hirsutum|F2_ QL Photoper. NAUS047.gb - Notepad-+ + [Admini [y )
Swin Mpswa Momx Bua Kompowan Cmraxcucws Onumn  Maxpocw Jamycx Mnarwa Owey 2
He eSldabdidoeay =381 E3

acatfoldezl 3756 250 bp
3ca2£01d821.1:473505-473754 features
acaffolds2l.1:473505-473784

FEATURES Location/Qualifiers
misc_feature  1..20
/note="priner®
misc_teature  complement(231..250)
/mote="priner*
oRGIN
51
121 CATAACATAC TITICTACAC GATGGTATIT TGTTATCGTA CTITACAGAC ARTTCCCAGS
181
241 GAGAGCTTGA
/"

length 685 _lines: 16 Ln:16 Col:l Sel:0]0 N uTFS WS

2-Bazuda. In silico PCR maxcynorunan onunran JJHK ketma-keTnmuruau
NCBI mabnymoTinap 0a3acura 1OKJIaHT.
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3-Bazuda. NCBI wmabmymornmap Oazacura rokimanran JIHK xkerma-
KeTnuruHu Taxawi Kyl yayH BLAST tyrmacuau O0cuHT.
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CEOLE

Mporpecc  Onepaum

Ha3zopar caBoJuiapu:

1. MabaymTonap 6azacu Xakujaa HUMajaapHu Ouacus?

2. Hyknmeotnn  keTMa-KeTIMKIIAp  MabiIyMoTiap  0OazacWra  MECOJUIAp
KEJITUPUHT?

3. Okcuit KeTMa-KeTIMKIap MabJIyMOTaap 0a3acura MUCOJUIAp KENTHPUHT?

4. T'ennap/okcwislapHd ~ aHOTaUMsl KWIMIIAA KaHjnad  OuomH(pOpMaTuk
nactypiapan pongananuiam’?

2. BLAST taxjmnu Xakuaa TyuryH4aHru3 6opmu?

DojigaJaHNJITaH axaduéraap:

1. Altschul, S.F., Gish, W., Miller, W., Myers, EW. & 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., Schéffer, 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., &
Schéffer 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. VVol. 28 no. 8 2012, pages 1166-1167
doi:10.1093/bioinformatics/bts091

2-aMaJIuii MaLIFyJaoT.

I'enom mabaymotJiap 6a3zacu (Genomes Server, Proteome Analysis, Ensembl)
pecypciaapu Omiiad TaHUIKII. OKCIII KeTMa-KeTJIMKJIAPH MAbJIyMOTJIap
0a3zacu XxaM1a aMHHOKHCJI0TA KeTMA-KeTJMKJIAapu MabJyMoT.Jaap 6azacu

(UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypcJapu OMJIaH TAHMIIHIIL
Nmpan makcan: 'enom mabiiymoTiap 0azacu (Genomes Server, Proteome
Analysis, Ensembl) pecypcnapu 6unan tanumui. OKCUl KeTMa-KeTIHKIapy
MabIyMOTiap 0a3acu XamJla aMUHOKHUCIIOTa KETMA-KETJIMKIIaApU MabIyMOTJIap
0a3acu (UniProtKB/Swiss-Prot, GOA, ENZYME)
pecypciiapu OuaH TaHUIITUIIL.
MacajmaHuHr KYWWIMIIM: THHTIIOBYM aMajidii MalIFyJIOTAa KEITUPUIITaH
Bazu(amapHu OaKapuIlu, TaXJIUI KAJTUIIA Ba HATHKA OJIUIIN JIO3UM.
Nmam 6askapui y4yH HAMyHa.
1-Ba3uda. ['enom MabrymoTiiap 6azacu (Genomes Server, Proteome Analysis,
Ensembl) pecypcnapu Gunan Tanummim.
MacajjaHuHI KyHWJIHIM: TUHIIIOBYM aMaiiii MAIIFYJIOTAA KEITUPUITaH
BazubagapHu OaXKapuIlU, TaXJIUI KAJIUIIA Ba HATHXKA OJIUIIHU JIO3HM.

Nnu 0akapui y4yH HAMyHa.

2-Ba3zuga. OKcwI KeTMa-KETJIMKJIApU MabIyMOTIap 0a3acu XaM1a aMUHOKHUCIIOTa

KeTMa-KeTIuKIapu Mabirymomiap 6azacuau (UniProtkKB/Swiss-Prot, GOA,
ENZYME) ypranum.

Ha3zopar caBoJuiapu:

1. MabnymoTiap 6azacu Xakuaa HUIMaJlapHu Ouiacus?

2. Hyknmeotun  keTMa-KeTIMKIAp  MabiyMoTiap  0Oazacura  MECOJUIAp
KEJITUPUHT?

3. Okcut KeTMa-KeTIMKIap MabIyMOTIap 0a3zacura MUCOJIIap KEATHPUHT?

4, 'eHnap/OKCHJUTApHU ~ aHOTAIMs  KWIMINAA KaHaah  OuomHGOpMaTHK
nacTypraapaan Gougananmiam?

3. BLAST rtaxjmimm xakuaa TylnryH4aHTu3 0opmMu?




DoiigaJJaHUJITaH aaduérTaap:

10. Altschul, S.F., Gish, W., Miller, W., Myers, EW. & 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 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

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

aMaJIMi MAILIFYJIoT.

NCBI mabaymotaap 6a3acu, BLAST Taxjmau Ba Ugene 1.21.0 nactypwuii
TabMUHOTHAAH (oiifanann0, reHJIapHu AHHOTALMA KMJIMIIHUA YPraHHWIIIL.

Nmpan makcan: NCBI masaymotiap 6azacu, BLAST raxmmmm Ba Ugene 1.21.0
JTAcCTypui TabMUHOTHIaH (o gaTaHnO, TeHIAPHU aHHOTAITUS KWIAIITHU YPTaHHIIL.

MacajaHuHr KYMWIMIM: THHIIIOBYM amMaliiii MalIFyJIOTAAa KEATUPWIITaH
BazuQanapHu OakapuIlIM, TaXJIUI KWIUIIA Ba HATHKA OJIUIIH JIO3UM.
NiHu 0akapuin y4yH HaMyHa.
1-Bazuda. NCBI mabnymotnap 6a3acu, BLAST Taxmumum Ba Ugene 1.21.0
JTACTypUl TAabMUHOTHIAH (POHIaTaHUIII.
MacananuHr Kyiuiaumu: THHTIIOBYM aManuil MallFyJ0TAa KENTUPUITaH
BasubamapHu OaxapHIlly, TaXJIMI KAJIUIIA Ba HATHXKA OJIUILHU JIO3HM.

Nimau 0axxapuin y4yyH HaMyHa.
2-Ba3ua. ['eHnapHu aHHOTAIMS KWW OUJIaH TAHUIIIUIIL.

Ha3zopar caBoJuiapu:
1. NCBI mabnymMoTiap 6azacu Xakujaa HUMajgapHu ouacus?
2. BLAST taxymmu Ba Ugene 1.21.0 nmacrypuit TapmuHOTH 0a3zacura
MUCOJUTAp KeATHUPUHT?
3. Okcui KeTMa-KeTIMKIap MabIyMOTIap 0a3acura MUCOJIIap KeATHPUHT?




4. T'enmap/oKCWIIapHA ~ aHOTAlMsl KWIWIINA KaHgaih  OuomH(pOpMaTHK
nacTypiapaan Gougananmiaag?
4, BLAST taxymnu Xakyja TyIryH4aHru3 0opmu?

doiigananniarad agaduéraap:

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

17. Gish, W. & States, D.J. (1993) "ldentification 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 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

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-keiic. bupon Oup Oenrura TeHETUK OWPUKKAH MUKIOpHHA Oenruiap

nokycnapu (QTL) napHu aHUKIIaHT.
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2-keiic. bupon Oup Oenrvra TEHETUK OWPUKKAH MUKIOpHUM Oenruiap

nokycaapu (QTL) napHu aHUKJIAHT.




3-keiic. Tabuuit pannap, xKymiaaaan ouosorus panu OuonHdpopmaTuka OuIaH
gyamOapuac  OorimK. buomHdopmaTmka  OHMOJOTHS  COXAaCMHUHT  KalcH
HYHaIMIUIapUaa KYNIPOK KyJIIaHWIAan?

DukpuHeusHu acociab bepume.

4-kedic. ['eHynapHM KaTTalalITUPHUII YYyH OHI aBBAJIO OUPUKKAHIMK
KapTaJlapuHu Ty3um Tana® ostwinagu. Kalicm npactypuit TabMHHOT —acocujaa
OMPUKKAHJIMK KapTaJlapuHU Ty3UII MyMKHH?

Jlacmypuu uwinawa npuHYUnUHU myulyHmupuHe.

5-keiic. MapkepiiapHu HIEHTU(DHUKAIUSA KWIUII Y4yH MHUKIOpUN Oenruiap
JOKyciaapu — aHMKiIad — onuHaad.  Muxaopuil  OGenrmwiap  JIOKyCIapUHU
Kaprajamrupuuaa GoigalaHuIaural 1acTypuil TabMUHOTHM AWTHUHI Xamja

YHUHT HUIUJIAIl DIPUHIUITUHA TYIIYHTUPUO OCpUHT.




IJIOCCAPUN

Tepmun

V36ek THIHAATH mapxu

NHram3 THauaara mapxu

AlLl1eJb

I'en. ['enmap XomaTUHUHT OUPH.
Macainan: A €xu a.

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
homologous chromosomes. For
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).

AMMHOKHCJIOTA

Oprasuk KuciioTa
MoJleKynacua 6up €xu 6up
HedTa BOJOPOJ] ATOMHHU
aMHHOTPYIITNa
NH2 ra anMamuHHUIIAIaH XOCHIT
6ynanu. bynna NH2 rpynna
KYIMHYa KapOOKCUJI TpyIinara
KyurHu yriepo (ambsga (o)
yTJIepoa) aTOMUHUHT BOJOPOIU
YypHUTa KUpaIu Ba O
aMUHOKHCIIOTa XOCHJI OVIaiu.

Any of a class of 20 molecules that
are combined to form proteins in
living things. The sequence of
amino acids in a protein and hence
protein function are determined by
the genetic code

AHTHKOIOH

T PHK ypra kucmugaru 3 ta
HYKJI€OTU (TPUILIET)aaH
nbopat, u PHK vunr xomgonura
moc kenanu. KonoH Ba
AQHTUKOJIOH KOMIUIEMEHTApP
6ynca, T PHK onu6 kenran
AMUHOKHUCIIOTa pUOOCOMAHUHT
KaTTa OUpJIUruIa KOJITUPHUIIa TN
Ba CUHTE3JIaHAETIaH 3aHKUPUTa
yIIaHaIH.

An anticodon is a unit made up of
three nucleotides that correspond to
the three bases of the codon on the
mRNA. Each tRNA contains a
specific anticodon triplet sequence
that can base-pair to one or more
codons for an amino acid. Some
anticodons can pair with more than
one codon due to a phenomenon
known as wobble base pairing.

buononaumepJiap

IOxopu monekynanu Tabuunit
Opukmanap (OKCUIap, HyKJIeuH
KHCJIOTaap, MoJIMcaxapuaiap)

6yu6, MoneKynacu Kyn

MapoTaba TaKpopJIaHaIUuTaH

KHYUK MOJIEKYJIAJId MOHOMED
€KH ynap KucMiapuaH noopar.

Polymers produced by living
organisms; in other words, they are
polymeric biomolecules.

I'eneanorus

«Genealogia» - cy3unan
OJIMHTaH 0Ynuo, makapa Jieran
MabHOHM Omnupaan. OJJaMHUHT
Oupop OenTr-XOCCAaCHHUHT
aBJIoAsIap/ia UPCUMIaHUIIIMHA
TaJKHUK 3TaJId.

Genealogy is a family history, is
the study of families and the
tracing of their lineages and

history.

I'eneTuk MH:KeHepus

I'en Mmyxanauciauru
pexom6unant JIHKnap
TEXHOJOTHsICH. | eHeTHK Ba
OnoKuMEBMIA yCyIuIap Epramuaa

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




OpraHu3M €KH XyKaipa
OMO0JIOTUK aXOOPOTHH
y3raptupuin Ounad Tabuataa

ara OyJraH reHiap TYIIaMHHA
Ba LIy acoc/a sHTH IITaMM, HaB
Ba 30TJIAPHU SIPATHUIII.

y4paManJIuraH, sHr'y XyCyCcusIra

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

T'eHeTnk Ko

Hyxkienn kucnoranap

MOJIEKYJIACH1a UPCUH
aXOOPOTHHUHT HYKJICOTHLIAP
KeTMa-KeTIUTU1a OCpUITUIIIIaH
noopar. ['enetnk ko 3ta xapd
HYKJICOTHJIaH HOOpaT OyIaau.
By Tpurier aerinnanu.

Three bases (e.g. 5CGC3) ina
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'enaap npeiigu
(reHeTHK aBTOHOM
KapaéHmap)

Taconu¢uit omusap Tabcupuia
KHYUK MOMYJISIUsUIapaa TeHap
ydpall Te3TUTHHUHT Y3rapHIlu.
Opatna nonynsiuusiiapia Upcui
Yy3rapyBUaHIMK KaManluIira
onu6 kenaau. Kapunmgom-
ypyFiap opacuiaru HUKoxJjap
opTub KeTranuga 0y xonaT
Kyuasau. byHaa nomymisusaa
CEJICKTHB axaMUsITH OYimaraHn
TeHJIap CaKJIaHUO KOJUIIH Ba
KYITalHIII 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.

I'enom

I'ennap WMFUHINCH.
XpOMOCOMAJIAPHUHT TaIlION T
Tyniamu. ' eHOMHUHT
TFeHOTUIIAAH (papKu HIyHAAKH, Y

alipuM 30T €K HaBHU 3Mac,
Oanku OUp TypHU XapakTepiiad
Oepau.

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'enoTun

Opraau3MHHHT HPCUH 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.




I'omoaoruk
XpomMocomMa

Karranuru, makmm, resinapu 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.

JHk

Jle30KkcuprOOHYKICHH KUCIIOTA.
dakaT ogamMaruHa amac, 0aaKku
Oapuya OollIKa FyKapuoTIapAa,
IIYHUHTICK, TPOKapuoTiIapaa
Upcuil ax0OPOT CaKJIOBYH
CaHaJau.

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.

H puk

uHpopmanrod PHK. V y3una
JHK nan xyuupub onuHran
axOOpOTHH CaKJIal 1 Ba OKCHIT
CUHTE3M jkapaéHu1a MaTpuIa
(xomum, aHnaza) BazudacuHu
O6axxapanu. lllyHuHr yuyH y u-
PHK, matpuna-PHK cu 1e6 xam
IOPUTUIIA]IH.

RNA that serves as a template for
protein synthesis.

Hurpon

u PHK #ur «ax6oporcus»
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

Hpcuitnanui xapaéHu OpKaiu
OpPraHU3MJIAPHUHT aBJIOIAP
aJIMAIlMHUILN JABOMUIA UPCUN
MabJIyMOTJIApHU aBJIOJaH-
aBJIOJra YTKa3HUIl KapacHu.

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

Mopudguxarop
re’Jjiap

Opraamsmaaru Oenru Ba
XyCYCHUSTIIAPHUHT
PUBOKIIAHUIIIN/IA UIITHPOK
9TMai, OajKu OOIIKa acoCHit
TeHJIAPHUHT TabCUPUHU
Y3rapTUpyBUH, sS’IbHU OEBOCUTA
sMac, OMIIBOCHTA TAbCHUP ITYBUH
TeHJIapNpP.

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

HyxkJienH kucjiora

IOxopu monekynsp
ouonoaumep 0yuo, Kya Ky
MOHOMEpJIapJaH Ty3WIraH

A large molecule composed of
nucleotide subunits.




OpraHuk OMpUKMa. YHUHT
MOHOMEPHU HYKJICOTHIap
O0Yu0, HYKJICMH KHCJIOTa
IMOJIMHYKJICOTHU I XI/ICO6J'IaHa,Z[I/I.
JTHK susr GupHam Nitrogen-containing organic bases
made from a single ring structure.
SaHKUpUIaru iypuH a3oTIn h .
HI/IPI/IMI/IL[I/IH aCOCHra KOMIUUICMCHTAp Xo0J1aTaa InCIUdeS CytOStlne and thymme
) o (DNA) and uracil (RNA) that base-
UM 3aHKUpUJa KOWJIallTraH . A .
A30TIH ACOC pair with purines to form the rungs
' in the DNA double helical ladder.
A Difference in DNA sequence
T — among individuals. Genetic
ou Ty OMPACHA GHp- variations occurring in more than
Moaumopduszm P TYp Zoup P 1% of a population would be
OupuIaH KeCKUH (papK KUITyBUU . .
JHTHBHLTADHHHT MRy UTHIH considered useful polymorphisms
P Y ' for genetic linkage analysis.
Compare mutation.
OnepoH1aH oJIIMHIA
JKOMJIalITraH TPUILIET
rypyxJjapuaan oupu 6yiuo, A site on DNA to which RNA
IMpomoTop PHK Ba JIHK cuntesunu polymerase will bind and initiate
katanusiaoBun PHK transcription.
noJiuMepasa Ous1aH OUPUKHIL
XYCyCuiATHI'A OT'a.
Ky 3amxnpmu JJHK
MOJICKYJIACUHUHT 1-3aH)KI/IpI/I,[[a
aJIecHUH Ba TAMHUHJAH nOopar A nitrogen-containing, single-ring,
vomn acoc. KommiemeHTapimk basic compound that occurs in
P Kouacura OuHoas 1- nucleic acids. The purines in DNA
3aH)KHP/JAry ITypHUH acoCH and RNA are adenine and guanine.
Kapiucuaa 2-3aHxup/ia
IMUPUMHUIWH aCOCH Typau.
PHKaap prdocomanumr xap A class of RNA found in the
P puk MKKaJia cyOOupIuKiIapu .
. ribosomes of cells.
Tapkubuaa 6ynanu.
Tp aHCHOE;I%%OHyKHeHH A class of RNA having structures
Kucrora. HOHHMepa;aK with triplet nucleotide sequences
(epmenty nmripoxnia /1 that are complementary to the
gﬁgmuelcnﬂa CHHTCIAHANM. T | yrinlet nucleotide coding sequences
T oHK 6VKngH71\gc_>ggKyMp Maccara of MRNA. The role of tRNAs in
P ora OyIHo, I;ygneOTgIMaH protein synthesis is to bond with
ALK TOTITaH. eﬂgv apri amino acids and transfer them to
THHHH&?’I gypHHHmHa YA | the ribosomes, where proteins are
ubocoManapra assembled according to the genetic
aMI/IHOKI/ICJIOTaJIaE)HI/{'TaLHI/IH_I COde Carried by MRNA.
Ba3uhacuHu YTaiam.
A common pyrimidine found in
[Mupumunun acocnapu; PHK Ba RNAZ it base pairs with aglenl_ne
Ypauua SPKHUH HYKJICOTHAJIAp TapKuOura and is replaced by thymine in
DNA. Methylation of uracil
KUpaJu. . .
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.

Hyxneun kucnoranapHunr
TapkuOuil KucMu Oynran
HYKJICOTUAJIAPHU XOCHIT

KWIyBUYHd 4 Ta a30TJIM ACOCHUHT

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

Luro3un 5 may become methylated where it
urTacu. KOMILISMEHTApIMK |0 ie consecutively to guanine in
MPUHIIMITUTA ACOCaH IUTO3UHIIN the DNA sequence (see 5-
a30TJIM acoc KapIIMCH/Ia TyaHuH methylcytosine).
A30TJIM acoC TYpaJiu.
I'en (JIHK)auHT reneTnk
axOopotra sra Oynran
AMHUHOKHCIIOTAJIap KeTMa- The protein-coding DNA
IK30H KETJIMTUHH U(OIATIOBYH sequences of a gene. Compare
(KOIIJIOBYM ) KUCMU. DK30HIIAP introns.
WHTPOH OMJIaH rajulanmo
Typaju.
Hamoé&n 6ynmm - MmyaiisiH rex Production of
TOMOTH/AAH AMHIIANYBAH observable/detectable
xenpeccus OCATMHUHI (eHOTHIIA characteristics of an organism,

OpPTraHU3MHUHT ST
IapouTHUra Kapadb HaMOEH
oYU napaxkacu.

usually due to the synthesis of
protein.
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6a3pl komnanuu GeneBio B Poccum, Ha caiite MHcTUTyTa (DU3UKO-XUMUYECKON
owonoruu uM. A.H. benozepckoro

10. http://molbiol.ru/ — Knaccuueckast 1 MOJIeKyJIspHast OMOJIOTHSI

11. http://molbiol. edu.ru/ — IpakTuyeckas MOJCKyIsIpHAsS OUOIOTHSA

12. http://proteome.ru/ — pycckosi3pr4HbIMi caiT npoekrta “IIporeom yenmoBeka”
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