MockoBckas onuMmnuaaa WwWKonbHMKOB. leHeTuka. 11
Knacc. [inctaHunoHHbIn 3tan, 2024 /25

23 Hos 2024 1., 10:00 — 25 Hos 2024 1., 22:00

YacTtb 1

Bam npepnnaratotcs 3agaHus ¢ BbIGOPOM OLHOIO BEPHOMO OTBETA.

16ann

MpepcTaBbTe, YTO Bbl MCCNEAYETE HEKOTOPbI BUOXVMUYECKUIA NMYTh CUHTE3A OKPaLLeHHOro coeanHenus. Ons
MOJSTHOMO CUHTE3a HYXXHbl GYHKLUMOHanbHble depmeHTbl A 1 B. Mpy 3TOM MHTEpMeAMaT npoLecca - BELEeCTBO 2
obnagaeT LBETOM, OT/INYHbIM OT LBeTa BelecTBa 3. Annenu A n B oTBevatoT 3a dyHKUMOHaNbHble bepMeHTbI 1
ABNAIOTCA MOMHOCTbIO JOMUHAHTHBIMY MO OTHOLWEHWIO K PeLLeCCHBHBIM annensam a u b, KoTopble oTBeYaloT 3a
HedyHKLMOHaNbHble GepMeHTbl. Kakum byaeT hbeHoTUnmnyeckoe CooTHOLEHME NOTOMCTBA MEXAY ABYMs

anrnépuaHeiMu opraHnamamm AaBb x AaBb?

®epmeHT A

depmeHT B
BewectBO1 —m78—» BewectBo 2 p——-

BewecTtBo 3

a) 9:3:4
6) 9:3:3:1
B) 15:1

r) 12:3:1



16ann

Kakum Tvnom mMyTauum xapaktepusyetcs CuHgpoM lMatay (Tprcomus no 13 xpomocome)?

a) XpOMOCOMHaFI MyTauuma Tuna TpaHcoKaunm

6) XpoMocoMHas MyTaumsa Tuna gynjankaunm

B) AHeyniionans

r) Monunnongus



16ann

Y HEKOTOpbIX ranfo-AunIo6UOHTHBIX APOXKEN CUHTE3 3aMEHUMbIX aMUHOKUCOT U3 MMOKO3bl MPOVNCXOANT MO
cxeMme Ha pucyHke. B nabopaTopHbIx ycnoBusix 6bin nonyyeHbl rannouaHble WTaMMbl 4POXKENR, MyTaHTHbIe Mo
reHam A, B n C (Kaxablil LUTaMM HeCeT MyTaHTHbI annenb TOIbKO OAHOMO U3 reHOB). Takue WTaMMmbl
ayKCcOTPOdHbI, TO €CTb PacTyT TONbKO Ha cpefe C CoaepkaHneM onpegerieHHbIX aMuHokucnoT. LtamMmMbl monapHo
(M1 - myTaHTHblEe No A n B, M2 - myTaHTHble no A 1 C, M3 - myTaHTHble no B n C) paccagunu Ha cpeay,
cofepxallyto BCe TpU aMUHOKUCIOTbI 1 Aany chopMmpoBaTh ANMIOVMAHOE, a 3aTEM ranionHoe noKoneHue.

BbibepuTe BepHOe yTBEPXAEHUSA, ecnu reHbl A, B n C HacnenytoTca He3aBUCKMO.

COOH COOH
MIOKO3A —— — 3-O0COOMMULIEPAT C=Q HC—NH,
CH; CH,
MnBK ANAHWH
CH,OPOH, CH,OI C NH,
| | |
= —— HC-NH, CH,
COOH COOH COOH
3-00COOMNPYBAT CEPUH MnUKH

a) Ha cpepe, copepxaluen ns aMMHOKMCIOT TONbKO CepUH, BbipacTteT 1/4
rannouaHoro nokonexus N3

6) Ha cpene, copepxalierl 13 aMMHOKUCIIOT TOJIbKO MMULVH, BbipacTeT 1/4
rannoungHoro nokoneHwus M1

B) Ha cpepne, coaepxalueli U3 aMUHOKUCIIOT TONbKO CepuH, BbipacTeT 1/2
rannongHoro nokonexHus M2

r) Ha cpepe, cogepykalueit N3 aMUHOKUCIIOT TO/IbKO anaHuH 1 MULWH, BbipacTeT
1/8 rannoungHoro nokoneHus M1



16ann

BbibepuTe BepHoe yTBEPXOEHNE O MaTEPUHCKOM addekTe:

a) PacwenneHue notoMmcTBa no ¢eHoTUNy He 3aBUCUT OT NepecTaHOBKN
reHOTUMOB 1 MOJIOB POAUTENbCKUX ocoben

6) CYI.I.lECTByeT U3-3a Hannuyuns annreHeTU4eCKNX MeTokK, 3aBuUCALLX OT nona
opraHmama

B) He BcTpeuaeTcsa cpeay no3BOHOYHbIX XXUBOTHbIX

r) MNposenseTtca npeMMyLLecTBEHHO A0 cpeaHebnacTynbHoro nepexoga (Ao
aKTUBaUuM co6CTBEHHOro reHoma 3apogbilua)



16ann

TBXT — 370 hakTop TPaHCKPUMLMK, KOTOPbIA 0TBEYaeT 3a popMUpoBaHmMe XBocTa. AnemMeHT Alu - 310
3BOMoUMOHMpoBaBLuas MobunbHas JHK, koTopas ecTb ckao4nTenbHo y npumaTos. [Ba Alu-anemeHTa MoryT
cnapusatoTcs, 06pasys WAWbKy, YTO CNOCOBCTBYET anbTepHaTVBHOMY CMMNANCUHTY, KOTOPbIA MPUBOANT K
BblpesaHuto 6 aKk30Ha. Takasa ansTepHaTUBHas GopMa BCTpeyaeTcs y YenoBeka 1 YenoBekoobpasHbix 06e3bsH, y
KOTOPbIX OTCYTCTBYET XBOCT. Ha pucyHke b nsobpaxeH anektpodopes MNUP-npoaykToB TpaHckpuntos TBXT
amkoro tuna (+/+), TBXT c Bbipe3aHHbiM Alu-noetopom AluY, TBXT c Bbipe3aHHbIM Alu-noBTopom AluSx1.
LIBeTHblEe NPSIMOYTONBHUKN Ha cxeMe - 3To 3k30Hbl E1-E8. PaccmoTpuTte KapTuHKy 1 Bbibepute HeBepHoe

yTBepxaeHue.

a TBXTAAIuY/AAIuY
--all---{l {1 H = l——"x-x"’ L [ —
e

=

TBXTDAIqu 1/BAluSx1

S e {1 H vy | e |
E1 E2 E3 E4ES5 Al US;:1 E6 Al E7 AlSq2 E8
b RrpCR e | —
; AAluY  AAluY AAluSx1 AAluSx1
- WT
TBXT. #1 #2 #1 #2
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—— —
1000 pra— N—
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A Ex3oH 6 —— - -: ::
A Ex3on 6&7 = -
300

a) Y knetok ¢ TBXT AMKOro Tna MOXET Bblpe3aTbCs KaK TONIbKO 6 3K30H, TaK 1
napa 6-7 aK3oH

6) Alu-noeTop AluY HyXeH ans Bbipe3aHus 6 3k30Ha

B) Alu-noBtop AluY Hy)eH Aans Bbipe3aHusa 7 3K30Ha

r) MoxHo npeanonoxutb, 4yto AluSx1 moxxeT cnapusatbes ¢ AluSq2, uTto
NpVBOAUT K albTEPHAaTUBHOMY CMIANCUHIY




16ann

BbibepuTe npuMep, B KOTOPOM FreHETVKIN PACTEHWIA NCMOMb3YHT MeXaHK3M roMOIorMYHOM pekoMBuHaummn ans
BBEAEHWS TOYeUYHoU MyTaumm B reHoM Arabidopsis thaliana, koTopas npuaaeT ycToM4nBOCTb K onpedeneHHoMy
repbuumay?

a) Vcnonb3oBaHue CRISPR-Cas9 pns ynaneHus reHa, yyacTByloLlLero B
Aerpapauuu repébuumga, c nocnegyiowmm oT6opoM pacTeHUn, KoTopbie
ecTecTBeHHbIM 06pa3omM npruobpenn ycTonumBoCTb 3aHOBO

6) BbigeneHuve reHa us gpyroro BMAa pacTeHuin, yCTOMYMBOro K repbuungy,
KnoHupoBaHue ero B Ti-nnaamupy Agrobacterium tumefaciens n
TpaHcdopmaums A. thaliana

B) Paspabortka [JHK-MaTpuubl c )xenaemoi Toue4HOM MyTaLveln 1 BBegeHne
3Tou nocnepoBaTenbHocTU B reHoM A. thaliana c nocnepytowym ot6opom
pacTeHuin, KoTopblie Npuobpenu MyTauuio

r) cnonb3oBaHne PHK-uHTepdepeHUUn ana nogaBneHnsa reHa, otBevatoLwero
3a YyBCTBMTENbHOCTb K rep6uuuagam, 4To npuBoanT K GeHoTUny ycTonumBoCTA K
npenapary



16ann

CeppneuHuk xécTtkoBonocucTblin (Cardamine hirsuta) nmeet cnoxxHble nUcTbs. bbino npoBedeHo ccnenoBaHmne,
KOTOpoe pacKpblino ponb reHa MPL1 B pa3BnTuM CnoXHoro nucta. B xofde atoro nccnefoBaHns CKpeLwmnBanmch
pacTeHusa gukoro Tuna n MmytaHta mpll-1. ®eHoTNbl 3TUX pacTeHWI NokasaHbl Ha n3obpaxeHnn. Mbpuap!
nepBOro NokoneHus 6binm camoonbineHbl. boino nonyyeHo 183 rnbpuaos BTOPOro MoKoNeHns, Cpeamn Kotopbix 45

pacTeHWA UMEeNN MyTaHTHbIN GeHoTUM.

AHanua reHoTUnoB poauTenei, rmbpMAOB NEPBOro 1 BTOPOro NoKoneHuit 6bin NpoBeAéH NyTEM pasgeneHus
npoaykToB MNLP ¢ yyacTka ak3oHa reHa MPL1 B araposHom rene. MNpogykTbl MUP npeasaputensHo

obpabaTbiBanuch pecTprkTadoit BstC8l. PeaynbtaT aHanmaa nokasaH Ha U306paxeHunn.

Oukni Tun MytaHT mpl1-1
X
\i\
QQS:"‘}O
@ N F2 mpl1-1
Nat® @
m%\ & F11 2 3456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21

a) CkpewmBaHue pacteHus 3 n3 nokoneHus F2 c pacteHnem, umetowmm
reHoTun wt, NnpuBegeET K paciluensieHnio no peHoTuny B cooTHoweHum 1:1

6) OTtnuume B KonuyecTBe u pasmepe npoaykTos lMNLP y gukoro Tuna n MmyTtaHTa
mpl1-1 MOXXHO 06BbACHUTD MyTaLMe cailTa yaHaBaHUs pecTpukTasbl BstC8l B
MPL1 rene

B) 113 183 ru6pupos BToporo nokoneHus 138 pacteHun sensiortcs
retepo3nrotraMmu

r) Cyas no xapaktepy HacnegoBaHUA MyTaLumn MOXXHO NPEANOSIOXKMUTb, YTO FreH
MPL1 HaxoguTcs B Xxl0pOnNiiacTHOM reHoMe



Ne8

16ann

Ha pncyHKe noka3aHa cxemMa peakuumn, I'IpOTeKaIOLLLeVI B KNeTKax YyesioBeKa. @epMeHTOM, Katanmsnpyrowmnm
NMOKa3aHHY peakunto, ABNAeTCaA:

AHK
65 i i
3" .o - CAACCCCAAC )
3’ 5
PHK
dGTP + dTTP
PP,

5 ... TTGGGGTTG-oH 3
[ A

|
3 —I—l—l—l—]— 5 CAACCCCAAC>
3 5
a) PHK-nonumepasa lli

6) Pn6ocoma

B) Tenomepasa

O O O O

r) AHK-nonumepa3sa |
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J:lJ'IFI neyeHunsa SBEOHGBHHVM, BbI3BaHHOIo BUPYCOM repneca | TUNa, NCNoNb3yeTcAa BeWeCTBO, CTPYKTYpPY KOTOPOro

Bbl BUANTE Ha pUCyHKe. BbibepnTe BepHbIN MexaHW3M AeACTBUS 3TOMO BelLeCTBa.

O

N
7/

NH
o ¢ L
LO\I N""NH;

a) bnokupyet cuHTes 6enka B KNneTke 3apa)X€HHOWN BUPYCOM
6) Bnokupyet c60pKy BUPYCHbIX YacTul,
B) lMoBbIlWaeT MMMYHHbI OTBET OpraHM3Ma Ha BUPYCHOE 3apaXeHune

r) Bnokupyet pennukauuio BupycHon [HK



Ne10

16ann

Ha pucyHke Huxe nokasaH dparMeHT XpoMaTorpamMmmbl, MOMyYEeHHON B pesynbTaTe CEKBEHNPOBaHWS BbiAeneHHoM
n3 D.melanogaster n amnanpuumposaHHon metogoMm MLUP OHK. BHMMaTenbHO n3y4mB NONyYeHHbIN PUCYHOK,
yKkaxuTe, 4eM HE MoxkeT BbITb Bbl3aBaHa HEO[HO3HAaYHOCTb MPOYTEHNS HyKNeoTuaa B noduumm 65 (N)?

CT CTCTCCNTTCCTCTC

a) JaHHbI pparmMeHT NPUHaARNEXUT SIAEPHOMY reHy, Mo KOTOpoOMY
nccnepyeMblil opraHU3M IBNSIETCSA reTepo3nroToi

6) B ogHoOI 13 KONUI OTCEKBEHMPOBaHHOIO pparMeHTa NPUCYTCTBYET Aeneums B
nosuvuun 64

B) LaHHbIN ¢parmeHT fABNnAeTca 1aepHbiM reHOM N NpncyTCcTByeT B reHoMe B
HEeCKOJIbKUX Konusx, oTandyawmnxcs nocsieqoBatesibHOCTbiO

r) Bo Bpemsa MNMUP-amnnudpukauum gaHHoro ¢pparmMeHTa npomsoluna owmbka
ncnonb3osaHHon [HK-nonumepasbl




16ann

B 3apave cpaBHeHMs B1oornyecKknx nocnenoBaTebHOCTeN 04eHb YacTo NPUMEHSIOT NapHoe BblpaBHUBaHWe. Ons
3TOro BblpaBHMBaHWsS fanee cumTaeTcs Habop NokasaTtenei, KOTOpble HaMPSMY0 OTPaXKatoT ero KayecTso n
CX0XecTb nocnegoBatenbHocTel. OOHUM 13 TakuX NokasaTenei senseTcs ldentity - gons noeHTNYHbIX

(cosnanarou.l,mx) no3unuuii B NocnedoBaTelbHOCTAX, KOTOpble HaxoOoATCA B OfHOW NO3nLMK BblpaBHMBaHUA.

YKaxuTe, Kakoii nokasaTtenb ldentity onncbiBaeT BbipaBHUBaHME HIXKE:

MGLSDGEWQLV-NVWGKVDADLPGH
MATISD--WQLVLNVWGKVEAEIP--

a) 35%
6) 40%
B) 60%

r) 80%

16ann

BbiGepuTe BepHOE yTBEPXKAEHVE 06 3BOMIOLMOHHDBIX MpoLeccax:

a) Ecnne nonynauun nosBunacb Mmyrtauuvs, yeenudmeaiowas
I'Ipl/lCI'IOCOﬁHeHHOCTb ocobwu, To oHa 06sa3aTenbHO 3adukcumpyercs

6) YuacTtok reHoMa, He Kogupylowmin 6enok, He MOXXeT HaxoaUTbCA nof,
penctemeM ot6opa

B) B ectecTBeHHbIX nonynaumMax He MoXeT 3apUKCUpoBaTbCs anesbHbIN
BapuaHT, NPUBOAALMNIA K CHUKEHMIO NpucnocobneHHocTn ocobu, T.K. 310
NPOTVMBOPEYNT KOoHLUenuun ‘BonknBaet cunbHenwmn'

r) BnusHne annens Ha npucnoco6neHHOCTb Hecylue ero ocoby MoXxeTt
M3MEHATbCSA CO BPEMEHEM MO Pa3HbIM NPUYMHAM



16ann

B aBontounoHHoM reHeTurke “BbiMeTaHne oTbopoM” (selective sweep) - aTo Npouecc, B Xo4e KOTOporo Hoeas
nonesHas MyTauus, yBENMYMBALOLLAA CBOIO YacTOTY 1 CTaHOBALWaACS 3apUKCUPOBAHHON (TO €CTb MPU AOCTVKEHUN
YacToTbl 1) B NONyNAUMMW, MPUBOANT K YMEHbLIEHWIO NV YCTPaHeHNIo reHeTnYecKnx Bapunauuii cpeau
HYKNeoTUAHbIX NocnefoBaTelbHOCTEN, HaXoAALWMXca B6IM3M MyTaummn. Kakol n3 3BoNtoLMOHHO-TeHeTUYeCKINX
npu3HakoB HUKorga HE MoXeT cnyunTb apryMeHTOM B NoMb3y “BbiIMeTaHUs 0TOOPOM”, KOTOpOe NoAeincTBoBano Ha

nonynaumnio:

a) pacnpocTpaHeHWe B MONYNsALMM BPeAHbIX MyTaLuiA, PacrosioXXeHHbIX B OQHOM
XPOMOCOMHOM Yy4acTKe

6) cunbHas 3aBUCMMOCTb pa3Hoo6pa3ns nonnMophu3MoB B JIOKYCe OT pa3Mepa
nonynsauuu

B) NepenpepcTaBneHHOCTb B NOMNYNSALMM ONPeAeNIeHHOro ranioTuna, T.e.
coueTaHusa annenen

r) OTKJIOHEHME YacToTbl HEMTPaNbHOW MyTaLMN OT NPeACKa3aHHOro N3 AencTeus
Ha Hee reHeTn4yeckoro gpenda



Ne 14

16ann

LLitamm A onpefneneHHOro Brpyca MoXeT UHOULMPOBATb KNETKW 3HAO0TENNS COCYLOB U NPaKTUYECKN He CrocobeH
3apaxaTb anutenuanbHble knetku. Wrtamm B, Hao6opoT, nHULMPYET anuTennanbHble U He 3apaxaet
3HOoTennanbHble KneTku. Mpu 3aTom oba wWrtaMMa cnocobHbl ahDEeKTUBHO MPOHNKATL B kKneTkn ¢rnbpobnacTtos.
Takas cneumdrYHOCTb BUPYCa CBA3aHa C HaNM4MeM y pasHbiX LITAMMOB Pa3HbIX MOBEPXHOCTHbIX BENKOB Kancuaa,
KoTopble cnocobHbl CBA3bIBATLCSA TOMBKO C OMNpefeneHHbIMU peLenTopaMin Ha NOBEPXHOCTY KneTok. OpHako ecnu
nocnefoBaTenbHO 3apasnTb OAHY U TY e KynbTypy ¢rnbpobnacToB ABYMS pasHbIMU WTaMMaMu, MOXHO NONYYnTb
ncesnoTun Bupyca A/B, YacTuLbl KOTOPOro CNOCOBHbI 3apaXkaTb BCe TPU BbillenepeyncneHHble KynbTypbl KNETOK.
Mpwn aToM reHoM ncespoTUna ByaeT COaepXaTh TONbKO OAUH BapyaHT reHoB, Koaupylwmx 6enkmn kancuaa (A nnm
B). Kakoi peaynbraTt cnefgyeT oxuaaTth OT 3apaxkeHus Takumm yactuamu (A/B) KynbTypbl anuTenmnanbHbIX KNeTok?

(CuuTaiiTe, 4TO B JAHHOM Cryyae Kaxaas anuTenuanbHas knetka nHenumpyetcs Tonbko 1vyactuuen(A/B)).

a) Bce nonyyeHHble BUPYCHbIe YacTuubl 6yayT 3apaxaTb anuTenuasnbHbie
KNneTku un pubpobnactbl

6) Bce nony4yeHHble BUpYCHbIe YacTuLbl 6yayT 3apaxaTb aH[OTENNasbHble
KNeTku u pubpobnactbl

B) Bce nonyyeHHble BUpYCHble YacTuubl 6yayT 3apa)kaTb Bce TP TUMNa KNeTok

r) Byget nonyyeHa cMecb BUPYCHbIX YaCTULL: YacTb N3 KOTOPbIX 3apa)kaeT
anuTenunanbHble KNeTku n pubpobnacTbl, a YacTb — 3HAOTENNAJIbHbIE U
¢unbpobnacTbi

16ann

[eH, nokann3oBaHHbIN B NONOBOM XPOMOCOME, OTBEYAET 3a BOCNPUATME LBETOB. Y peLecCuBHbIX roMO3UroT
YKEHCKOro nona uy npefctaBuTeneil My>cKkoro nosna, B reHoT1ne KOTopblX eCTb PELEeCCUBHbIV annenb,
pa3BMBaeTcs 4anbTOHN3M. [JJOMUHAHTHBbI ayTOCOMHbI reH oTBeYaeT 3a OTCyTCTBUe pedyc-dakTopa B kposun. Oba
npu3Haka HacneaylTcs MOHOreHHo. B 6pak BCTynatoT My)X4rHa-AanbTOHMK C NMOMOXMTENbHbIM pe3yc-hakTopoM u

XeHLWMHa C HOpMalnbHbIM LLBETOBbIM BOCNPUATUEM, C MONOXNTENbHbBIM peG\/C-CDaKTOpOM. Kaknm He MOXeT ObITb

pacliennieHve no ¢beHoTuny cpeamn feTei aToi napbi?

a) 111

6) 3:1

B) 3:3:1:1

r) 9:3:3:1



Ne16
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B pesynbTaTte co3peBaHns 3apoabILIeBOro Melika (MeracnoporeHesa) y nokKpbITOCEMEHHbIX PACTEHUI MOXET
MPOUCXOANTb GOPMUPOBAHME CEMU KIETOK: B pasnuyHbIX ranfovaHbIX 1 1 AunnongHoi (LeHTpanbHas KneTka).
Mpennonaras, 4To B NPOLLECC MeracnoporeHesa BCTynuia reTepo3nroTHas KneTka ¢ reHotunom Aa, ykaxwTe,

CKOJ1bKO BapnaHTOB Pa3finyHbIX KOMBUHaLWI annenen MoxeT HabnogaTbcs B A0pax BCexX KMeToK 3apoabileBoro
MelKa:

a) 64

6) 8

B) 2

r1

Ne17

16ann

Y 3M6pI/IOHa acunanm apKo BblipaXeHa rpynna KeTokK, KoTopas, B OTNINYNe OT OCTallbHbIX 6J'IaCTOMepOB, nveet
HEeNTYH OKpacKy (VIS—Sa Hanu4ynsa B 3TUX KNETKaX XenToro I'IVII'MeHTa). 13BecTHO, UTO yYOaneHne aTnx KNeTok na
3apofblila NpnBoOanNT K q)OpMI/IpOBaHVIIO NNYMHKIN 6e3 MbILLL, XBOCTa. OnpeuenvlTe, npefwecTsBeHHKaMumn Kakoro

3apoabllLeBOro JINCTKa ABNAKTCA 3TU OKENTbIe KNEeTKU»!

a) aHTOAEpPMbI

6) mesopepMbl

B) 3KTOAEPMbI

r') HepBHOro rpe6Hs




Ne18

16ann

CkornbKo TUMoB rameT obpasyeT ocobb ¢ reHotunom AaBBDDNnmmCcMm npw He3aBMCMMOM HacnefoBaHUN

NMPU3HaKOB U B3aUMOLENCTBUMN BCEX LECTN FreHOB Mo NPUHLWMY NOSTHOTO ,ELOMI/IHIApOBaHl/Iﬂ'?

a) 2

6) 8

B) 16

r) 32

Ne19

16ann

MpPennonoXmm, 4To B HEKOTOPO NONYNSLMM NPUCYTCTBYET fiBa annens onpefeneHHoro reHa, yCnoBHo
0603HaueHHbIx @ n A. YacToTbl romoaurot coctasnstot 0,0324 (AA) n 0,6241 (aa). He npuMeHsas ctaTUcTUYecKme

KpUTEPWU (HanpuMep, KpUTepKin Xn-KBaapar), MOXHO OfHO3HaYHO YTBEPXKAATb, YTO:

a) Yactora annens A coctaensiet 0,18 (npu okpyrneHumn fo AByx 3HaKOB nocre
3anaTon)

6) Yactora annens A coctaenset 0,20 (npu oKpyrneHUu Jo AByX 3HaKOB nocne
3anaTon)

B) MNonynauuna HaxopuTcs B paBHoBecumn Xapau-BaiH6epra

r) B nonynauuu HabniogaeTtca ot6op B Nonb3y retepo3vroT



16ann

PecTtpukTasbl 1 Tvna, pa3pesatolme HeMeTUnMpoBaHHble nocneposatensHoctT OHK, npeactasnsaoT coboi
KOMMJIEeKCbI, COCTOSILLME N3 HECKONbKIMX 6ENKOBbIX CybbeanHul, S — ceasbiBatowein AHK calita yaHaBaHus, R —
paspesatowen JHK BHe caliTa y3HaBaHus, 1 M — metunupytower JHK B caliTe y3HaBaHuWs. V13 nepeyncneHHbix

BaKTepuii - MyTaHTOB Mo reHaMm, kogupytowmm M, R n S 6enku, byaet HexnaHecnocobeH:

a) MyTaHT c notepei GpyHKUUN cy6beanHuLbl M

6) MyTaHT c notepen pyHKUUM cy6beauHuubl R

B) MYTaHT ¢ notepen GpyHKUMn cybbeanHunubl S

r) MyTaHT C HapyLeHueM c60pkn NONHOPa3MepPHOro KOMIeKca N3 Bcex Tpex
TNNOB cy6begnHUL,

YacTtb 2

Bam npepnarakTCAa 3aflaHNSa C MHOXeCTBEeHHbIM BbI60pOM BEpPHOro oTeeTa.



2.5 banna

PaCCMOTpVITe NATb POOOC/IOBHbIX, OTpa)XaloWnX HacnegoBaHe pasinyHbiX reHeTUu4eCcKnx 3aboneBaHuni Yenoeeka
(Hanmwme 6one3Hn Y nHanBmnaa ykas3aHo 4YepHbIM LLBeTOM)A B Kakmx 13 nokasaHHbIX pOAOCNOBHbIX HacnenoBaHne

3a60J‘|eBaHV|¢I MOXeT npOVICXO,D,I/ITb no MOHOreHHOMy ayTOCOMHOMy ﬂ,OMMHaHTHOMy Tl/||-|y? Bapl/laHTbI oTBeTa:
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2.5 banna

B npouecce copTpoBKM 6eNKOB B KNETKE BaXHYO Posib UrpatoT NocnefoBaTeNlbHOCTW, 3aKOANPOBaHHbIE B
CTPYKTYpe camux benkos. Hanprmep, 6enku, KOTopble MOCTOSHHO HAaXOAATCA B IIOMEHe 3HA0MN1a3MaTNYecKoro
peTukynyma (3rP), uMetoT oanHaKoBbI C-KOHLEBON CUrHas, COCTOSLLMNIA N3 YeTbIPEX aMUHOKMCOT. DTOT curHan
obecrneynBaeT nx 06paTHbIN NyTb U3 annapaTa fonbmxn obpaTtHo B AMP. Vicnonbays Tabnuuy reHeTUYeCcKoro koga,
n3yunte yyactku OHK kogumpytowme C-KoHLbl HEKOTOPbIX 6EMKOB 1 BbIbEPUTE, Kakne 13 atux 6enkos 6yayT

yoepxwmsaTtbes B OMMP.

a) CGCAGAAAAAGACGAGTTGTAGCACCGATCTGCT - BiP-wanepoH

6) GGAGGCAGAGGAGGAGGTGGCCTAGAGCCTTCAG - TybynuH

B) ATCTGGGCGATTCTGAGCCATGCCATTTTTACCT- CnnaiicMHroBblil pakTop
U2AF1

r) ACCAGCTGTGAAAGACGAACTGTAATACGCAAAG -
MpotenHaucynbdonzomepasa

A) CTTGGGCCCGGAAGCCAGTCCCTCCCCCTAAGAC - TpaHCKPUMLMOHHbIN
dakTop HSF



2.5 6anna

Kakne n3 nepevyncneHHbIX HKe NpUuYnH MOryT CIyXNTb 06bsICHEHNEM npoapneHna y oesyuwKn cMHgpomMa,

accouMMPOBaHHOMO C X-CLeMNNeHHbIM peueccnBHbIM MYTaHTHbIM annenem?

a) [aHHasn AeBYLlUKa aBnseTcs peueccwsHoﬁ romMo3uroTon no 9TOMY reHy

6) [laHHasa aeByLuKa ABASieTCA reTepo3nroTon, B KOTOPOW 60/bLUMHCTBO KIETOK
VHaKTUBMPOBaJO KOMuo X-XpOMOCOMbI C afnsiefieM AUKOoro Tuna

B) [laHHas AeBylUKa ABNSETCA reTepo3nroToil, B KOTOPOI 60/bLINHCTBO K/IETOK
MHaKTUBMPOBaJO KOMuo X-XPOMOCOMbI C PELLeCCUBHbIM MyTaHTHbIM annenem

r) [laHHas geByllKa He goragbiBaeTcs, YTO XXMBET ¢ cuHapoMoMm KnanHdenbtepa
1 TakuM o6pa3om cogepXuT TonbKo 1 X-xpomocomy

n) OaHHasa paeBylKa He goragblBaeTcs, YTO XXUBET C CUHAPOMOM
LLlepeweBckoro-TepHepa 1 TakuM o6pa3om coaepXxuTt Tonbko 1 X-xpomocomy.

Ne 4

2.5 banna

B avnnongHom KneTke 4YenoBeka MoXeT cofepxaTbCca bonblue AOByX KOMWIA KaKoro-Tto onpeneneHHoro reHa, ecnu:

a) KneTka HaxoguTtcs B S-¢ase KNeToYHOro uukna

6) reH HaxoguTcsa B MutoxoHapuanbHon JHK

B) 9TO onyxoneBasd KfeTKa, a reH - NPOTOOHKOreH

r) ato reH pubocomanbHon PHK

[) ofHa U3 XpoMOCOM noABepriach Ayninkauumn ¢pparmeHTa



Ne5

2.5 banna

Ha doTtorpadusax HKe nokasaHbl U3obpaxkeHns aM6proHoB nnofoso Mywku D. melanogaster pasHbix cTaguii, B
KOTOpbIX cneunduryHo okpawmsany MPHK reHa, npuHaanexalliero ogHol 13 rpymnn reHoB, OTBETCTBEHHbIX 3a
cerMeHTaluio 3apofbiwa. OfHako B nabopaTopun Cy4mnncsa Kasyc, 1 Bbl noTepsny MHpopMaLmio 0 ToM, Kakol
3apoAbllLl OKpaLWMBAaNCs Ha KaKyto rpynmny reHos. BH/MaTenbHO U3y4rB nonyyeHHble Gotorpadum n cuntas, 4To
BCE 13 NepPEeYNCIeHHbIX FPyMNn reHoB NPeACTaBNeHbl Ha HUX, YKaXXUTe BEPHbIE Napbl “3apofblll-3Kcnpeccupyemsiii

"

reH":

|'.‘u

O

a) | - Gap-reH (Heo6xoguM N NPaBUIbHOIO Pa3BUTUSA FPYMMbl CEFMEHTOB
opHoro otaena)

6) Il - reH nonapHOCTN cerMeHToB

B) lll - oguiH n3 hox-reHos

r) IV - reH napHoro npaBuna (oTBe4aeT 3a 3ak/iagKy CerMmeHToB)

O 0O 0 0O

A) V - reH matepuHckoro adpdekTa




2.5 banna

13BeCTHO, YTO B OTNMYMeE OT MiekonuTatowmx y Hematoabl C.elegans npucyTcTeyeT 2 nona: camupsl X0 1
repmadpoanTbl XX. Mpn aToM, XX-AMUYNHKN NO3[HEN CTaAUN MPON3BOAAT TOTbKO CNEPMaTo30Mabl, a B3pOC/ble
0ocobu - 1 crnepMaTo3oubl, U SALEKNETKN B pa3dHbIX OTAenax roHanbl. [1s BbIiBNIeHNS reHeTUYecKoro MexaHusma
3TOro npouecca B 0aHol paboTte 6bInn NPoBeAeHbl 3KCNEPUMEHTbI MO aHann3y GeHoTUna MyTaHTOB B3POCIIbIX XX~
ocobel c notepert dyHkumm B romosurote (If) nnm reteposurote (If/+), a Takxe ¢ ycuneHvem yHkumm (q95gf n
g96gf) reHos, ybe yyacTue npegnonaraeTca B rametoreHeae. [lononHWTeNbHO, A8 aHannaa 3Ha4vMocTu

KOHKPETHbIX FTEHOB MPOBOAMAN X BbIKOYEHME C MOMOLLbo MexaHn3MoB PHK-nHTepdepeHumm (RNAI).

FameTbl B3pocnon ocobu

BbIKNOYeHUe FeHOTMN B3pOCNown
reHa XX-0ocobu Tonbko & WU J,u? Tonbko ¢
1 — | fem-3(If) 0% 0% 100%
2 fbf-1 | fem-3 (If/+); fof-1(RNAI) | 100% 0% 0%
3 fbf-1 | fem-3 (If); fbf-1(RNAI) 0% 0% 69%

— | fog-2 (If) 0% 0% 100%
— | fog-2 (If); fem-3(q96gf) 0% 100% 0%
— | fog-2 (If); fem-3(q95gf) | 100% 0% 0%
fof-1 | fog-2 (If); fof-1(RNA)) | 81.1% 18.9% 0%

~No Oops

BHrMaTenbHo 03HaKOMKMBLUKCH C pesynbrataMin 3KCNepuMeEHTOB, YKaXXUTe, Kake yTBepXaeHNs 06 ncenenyemMmom

MexaHn3Me onpeneneHna HanpasneHna raMmeToreHesa, ABNAOTCA BEPHbIMU!

a) reH fem-3 obecneunBaeT co3peBaHNE 0OLMTOB BO B3pOC/bix XX-ocobsax

6) myTauma fem-3 c notepeit pyHKUUN ABNAETCA AOMUHAHTHOWN

B) Bce MyTauuu reHa fem-3 c npnobpeteHnem ¢pyHkuum (gf) okasbieatot
opvHaKoBbili 3pdeKT Ha peHoTun B3pocnon XX-ocobu

r) BbikitoyeHue reHa fbf-1 PHK-nHTepgpepeHumnen yactmyHo komneHcupyet
notepio pyHKunm reHa fog-2

n) reHbl fog-2 n fem-3 cnoco6¢cTBYIOT pa3BUTUIO FaMeT OJHOMO U TOro Xe nona
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Ha pucyHke Hke npeacTaBneHo HeyKopeHeHHoe dunoreHeTnyeckoe gepeso, noctpoeHHoe no 16S pPHK

MUKPOOPraHn3mMoB, CO6paHHbIX B reotepmMasibHOM NCTOYHWMKE KamyaTtku.

BHuMaTensbHo n3yymB Aepeso, BblﬁEpI/ITe N3 BapnaHTOB OTBETa AepeBbd, Nepefatoliie Takme e poacTBeHHble

Organism 1
Org 2
Org 4
Organism 6
Organism 3
Org 5

OTHOWeHNa Mexxay sugamMu. BapVIaHTbI oTBeTa:

A

{g‘um:
—

wmi B

Ogansm 1

—i:mw‘
Orgasemd

{“M!
Organam &

4,7nwu
e Orgaiam2

Organum &

a)A

6) B

B) B

rr

O 0O 0 O 0O

a)n

Organam 3
{cwm

Organsm 1
{ay‘-‘m?
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[lns KNOHMPOBaAHWA reHOB YacTo NpuMeHseTcs MeTod 6eno-rony6on cenekunm. MNnasmuga 6e3 BCTaBKY LENeBoro
reHa MMeeT TOMbKO 2 GYHKLUMOHANbHbIX FeHa - reH YCTOMYMBOCTY K aMMULWANUHY U reH 6eTa-ranakroannasbl,
KOTOPbIN pacLuennseT BelwecTBo X-gal Ha ranaktosy 1 6poM-xnop-rapoOKCUMHAON, KOTOPbIV OKPaLIeH B CUHMNA
uBeT. MNpy BCTaBKe KaKoro-To LieneBoro reHa B nnasMugy, oH 6yaeT BcTpausaTbCs HEMOCPEACTBEHHO B
KoZMpyloLLelt YacTu reHa 6eTa-ranakTo3npasbl, TeM caMblM NPUBOAS K HedYHKLUMOHANbHOCTI 3TOMO reHa B KeTKe.
BakTepun BbipalumBaloTcs Ha Yaluke [eTpy B onpefeneHHo cpefe, Nocne Yero oTe1patoTca HyXXHble KONOHUN.

BbibepuTe BepHble yTBEpXKAEHWA KacaTenbHo Heno-ronyboi cenexkumm

a) [eH ycTOM4YMBOCTM K aMMULMIITIMHY HY)XeEH, YTo6bl oTo6paTh KNEeTku, B
KOTOPbIX Npou3oLuna TpaHchopMauus NnasMugon

6) lony6bie KonoHUM 06pa3ytoTcs U3 Tex 6akTepui, B KOTOPbIX UMEETCS BEKTOP
6e3 BCTaBKU LeNieBOro reHa

B) [ins 6eno-rony6oi cenekumm uenecoobpasHo ncnonb3osartb 6onbine
APOX)KEeBble BEeKTOPbl

r) Ona nonyyeHuss peKkoM6MHaHTHbIX 6eNKOB HY)XXHO 0TO6paTb 6enble KONoHUK

1) BakTepum HyXHo BblpalmBaTh B cpeae 6e3 aHTUGMOTUKA, YTO6bI
[EeTeKTUpOoBaTh BCTPanBaHue LIeNeBoro reHa B nnasmMugy



2.5 banna

DoTONEeproamn3M — 3T0 CMOCOBHOCTb XMBbIX OPraHW3MOB pasnnuyaTb ANVHY CBETOBOr0 AHS, YTO6bl MOArOTOBUTHLCS
K CE30HHbIM U3MEHEHUAM. DTOT MexaHn3M 3amnyckaeT afanTVBHble peakum — Hanpumep, CTUMYNSLUnio
Pa3aMHOXeHNs, LIBETEHVE UMK 3UMHIOK0 cnaYKy. HegasHWe nccnegosaHus obHapyxmnv G¢oToneprognsm y
umnaHobakTepuii. B gaHHoM paboTe aBTOPbI BbIPaLLMBANM KyabTypy LnaHobakTepuin Mpy pasHbIX CBETOBbIX
pexunmax: 8:16 (8 yacos cBeTa: 16 TeMHOTbI) 1 16:8 (16 YacoB cBeTa: 8 TEMHOTbI), a 3aTEM OLEHMBaNN ypPoBEHb
3KCMPECCUN Pa3NNYHbIX reHoB. Ha pucyHKe npreeaeH heatmap (TennoBas KapTa), OTpaxatoLnii nsMeHeHme
YPOBHS 3KCMPECCUN HEKOTOPbIX FEHOB. N4 NOCTpoeHMa AaHHOM CXeMbl MCNonb3oBaHo 3HaveHne FC (fold
change), KoTopoe B laHHOM CJly4Yae 03HayaeT OTHOLEHVE YPOBHS 9KCMPECCUN reHa B OMbITHOM 06pasLie K YPOBHIO
3KCMPECCUN B KOHTPOSIbHOM (3anucbiBaeTCA Kak «0bpaseLy» NpoTuB «KOHTPosA»). 3yunte pucyHok 1 BbibepuTe

BEPHbIE BbIBOLb!, KOTOPbIE MOXXHO CAENAaTb U3 3TOr0 UCCNEf0BaHNs, O MexaHnaMe GoToneproamnama

LunaHobaKkTepuii.
816 16:8 816
NPOTHUB NPOTUB NPOTHB
1212 1212 168
106,(FC)  yqia reH PerynaTop UvpKaaHbiX pUTMOB
05 kaiB reH perynstop UvpKagHbiX pUTMOB
_gjg kaiC reH PerynaTop UMpKagHbIX pUTMOB
-1.0 sigC TPAHCKPUMNUWOHHbINA curma-paktop
-1.5 rpoD2 - TPaHCKPUNLMOHHBIA curma-pakTop
dnak2 | | wanepoH
gyrA NHK-rnpasa
SYNPCC7942_RS00825 - MeTunTpaHcdepasa
clpB wanepoH
SYNPCC7942_RS12395 . $epMeHT BHOCALWIA ABOHbIE CBA3W B )KMPHbIE KUCNOTbI
SYNPCC7942_RS00025 TPaAHCMOPTEp XKNPHbIX KUCNOT
ftsW bepMeHT NePEHOCALLMIA NUNUAbI MEXAY CTOPOHaMW MemBpaHbl
ftsH4 | ATO-3aBucuman npoteasa
trxB $EepMEeHT CUCTEMBI OTBETa HA OKUCIUTENbHBIW CTpecc
groES Lwanepox

a) Perynaunsa ¢otonepuogmama y LumaHo6aKkTepuini NpoucxoauT 3a cyeT
N3MeHeHuns ypOBHeﬁ JKcnpeccun 6eJ1KOB, OTBETCTBEHHDbIX 3a perynauyuio
UMpKagHbIX pUTMOB

6) sigC u rpoD2 aBnsloTCS CUHOHUMUYHBIMWU TPAHCKPUMNLMOHHbIMU haKTOpaMu,
KOTOPbIe PErynupyloT K/IETOYHbIN OTBET Ha MOBBILIEHHYIO TEMMNEPaTYpPy

B) Mpu nofgroToBKe K NETHEMY CE30HY B LinaHO6aKTEpPUAX NMOHMXaeTcs
TEKy4yecTb MEM6PaHbI

r) 3umori Heo6xo[MMOCTb B LWanepoHax Bo3pacTaeT

n) ypOBeHb OKMCcnuTenbHOro cTtpecca Bo3pacrtaeT B NeTHUN nepuoa




2.5 banna

Bt.|6ep|/|Te 13 nepedyncneHHbIX HmKe yTBep)K,ELeHI/IIZ Te, KOTopble ABNAKTCA NpasuiamMmn 3anmcu

nocnefoBaTenibHOCTEN HYKNEeNHOBbIX KUCNOT 1 6enkos B popmaTe FASTA:

a) MocnepoBaTenbHOCTY HYKIEMHOBbIX KUCNOT M 6eNKOB BCErga 3anmcaHbl
3arnaBHbIMu 6yKBamMm

6) MocnepoBaTenbHOCTM HYKNIEMHOBBIX KAC/IOT 3anucaHbl B HanpaBneHum ot 5'-
KOHLa K 3'-KOHLy

B) AMNWHOKUCNOTbI B NocnefoBaTesibHOCTAX 6enkoB 3anucaHbl B BUAE
Tpex6yKBeHHOro Koga

r) MocnepoBatenbHocTy 6enKOB 3anucaHbl B HanpaeneHuu ot C-koHua Kk N-
KOHLy

n) AMUVHOKMCNOTbI B NOcnepoBaTenbHOCTSAX 6e/KoB 3anvcaHbl B BUae
OAHOGYKBBHHOFO Koaa

YacTtb 3

BaMm npegnaratotcs 3agaHns co CBOOOAHbBIM OTBETOM.



8 bannos

B nonynsumax c 6onbwoi gone nHbpuanHra ons aHanmsa annenen ncnonbdyetcs nameHeHHas dopmMyna Xapgu-
BanHb6epra c gobaBneHnem koappuumeHTa nHbpnanHra Parita (F), KoTopbIin Moka3biBaeT cTeneHb MHOPUANHTa B
KOHKpEeTHOM nonynauun. B Takoi nonynsumm 4acToTbl BCEX FOMO3UTOT YBENYNBAIOTCA — Tak, eCrn B 0BbIYHOM
ypaBHeHWW Xapan-BaiHbepra yactota romosnroT ¢ reHoTunoM AA paBHa p~2 (rge p - YacTota annens A), To ¢
Y4ETOM NHOPUANHIa YacToTa ocobeli ¢ TakuM reHoTunoM bypeT p”2+pgF (rae g - vactota annensia, a F -
KoadduuUMeHT nHbpunanHra B nonynauumn). CooTBETCTBEHHO, YacToTa reTepo3nroT B Takol nonynaumny 6yaet

CHUXXeHa.

YeMy paBeH Ko3dPUUNEHT MHOPUANHIa B NONYNSLMKN, Fae HeT MHBpuanHra?

Yncno

Paccuutaiite gonto peuecCmnMBHbIX TOMO3UIOT B MPOLEHTax (‘-IaCTOTa peueccmBHoro ansensd = q) B nonynauuu, roe p

=0,2n F=0,1. OTBeT oKkpyrn1Te 40 OeCATbIX.

Yncno

Paccuutaiite gonto retepoaurot B nonynauun, rae p = 0,2 n F = 0,1. OTBeT oKpyrnuTe 4o AeCATbIX.

Yucno

PaccunTante koaddpuumeHT nHbpuanHra B nonynauuu, rae p = 0,4, a nons retepo3uroT pasHa 36%.

Yucno




4 6anna

[nsa reHa Ay TeTpannongHoro copta knybHukmn (Fragaria sp.) M3BeCTHO 8 yHUKanbHbIX anfenei ¢ coBepleHHo
NPWYYANVBLIM TUMNOM HacnedoBaHWs. 3 annens oTBETCTBEHHbI 3a NMoM0caTyo okpacky nnofos, 3 - 3a nonocatblie
NNCTOBbIE NNACTUHBbI, @ OCcTasnbHble - 3a NosABeHVe Ha NenecTkax nateH. MeHoTWMbl, ONOCPEAOBaHHbIE ATUMMN
annensiMu, NPOABANIOTCS Y PacTeHWst TOIbKO NpY Hanmnynn AByX 1 6onee KoNuin annenen c oanHaKoBbIM addeKkTom
(1.€. Hannume NObIX KOMBUHALMIA ABYX annenel NonocaTocT NIOAOB NPUBEAET K MO0CaTbIM KNyBHUYMHaM).

ﬂpl/l HELLOCTaTOYHOM Yucne KonuiA annenem npoasnsgeTca O AHOTOHHasaA OKpacKa.

Kakoe KonnyecTBo GeHOTMNNYECKNX KraccoB byneT HabnoaaTbes A9 ONMCaHHOro copTa KNyOHNKN?

Yucno

PaccuuTaiite KonnyecTtso Pa3fin4HbIX BO3MOXHbIX TEHOTUNOB AN1F paCTeHnA C nosioCaTtbiMU TNCTOBbIMUN

nnacTMHamu, Ho nenectkamm 6e3 nATeH.

Yncno
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3 6anna

[eHeTUK pacTeHU n3yyaeT HacnefoBaHve CUCTEeMbl CAaMOHECOBMECTMOCTHY y ToMaToB. 3Ta cucTeMa paboTaet
6narogaps Hanuuyuio reHos R n F. B reHome TomaTa ofHa konvs reHa R v yeTbipe Konuii reHa F. Bce aTu reHbl
pacronoxeHbl Ha TpeTbel xpoMocoMe. R-reH kogunpyeT puboHykneasy (PHKasa), koTopas akcnpeccupyeTtcs B
TKaHsX necTuka usetka. PHKasa nonagaet B MbinbLeByto TpybKy v paspywaeT MPHK nHrnbutopos pocta. B
nbinbLeBoM 3epHe reHbl F kognpytoT pacnosHatowmne PHKasy 6enkn (RRP — RNAase Recognition Protein). RRP
6enkn MoryT cBa3biBaTbes ¢ PHKa3ol n nHaktnempoBsath eé. [eHeTuUK Bbigenun nats annenen reHa R: R1, R2, R3,
R4 n R5; n natb anneneii reHa F: F1, F2, F3, F4 n F5. Annenv BHyTpuW reHa B3avMOOENCTBYIOT MO MEXaHN3MY
KopoMuHuposaHus. Benok RRP rena F 6noknpyet paboty PHKasbl, npoaykTa reHa R, nMetoLLei TOT e YnCnoBon

NHOEKC.

Ha |/|ao6pa>KeHv1|/| NnoKa3aHa CXeMa CKpelmBaHuA. Bbluncnute fonto NbiibLEBbIX 3EpeH, KOTopble NPopacTyT Ha

pbuUibLie MecTunka. B oTBeT 3anuwmnTe fecaTuyHoe Ynicno 4yepeas pas3fennTenb-To4ky, nn6éo 0, nubo 1.

OnbineHue

7N

leHOTMN MaTepMHCKOro pacTeHua: FeHOTUN OTLLOBCKOro pacTeHus

FI F2 F3 F5 4 F3 F5

—i—.—.—“——i—.—-.-.—

R4 F3 F5 F2 F4 R5 F3 F2 F5 F4

— —00- - e —

Yuncno

BoamMoxHo nn nepeKkpECTHOE OMblieHe Mexay reHoTunamm paCTeanZ B NMOKa3aHHOW cxeme CerLIJ,I/IBaHI/Iﬂ?

BbibepuTe BapnaHT oTBETA.

a) BoamoxHo

6) HeBoaMoxxHO




11 6annos

OfHO 13 OTAINYNTENBHBIX 0OCOBeHHOCTel aykapuoT aBnseTca cnnacuHr MPHK. B coctae reHa RHC4 BxopsT 7
3K30HOB U 6 NHTPOHOB.

CKOMbKO CYLLECTBYET PasnnyHbIX CMNaicnpoBaHHbIX 1N30G0OPM, ECNIN BbIPE3ATLCS MOXET MI0BOE KONMYECTBO

WNHTPOHOB (M He Bbipe3aTbCs BOBCE), a BCE 9K30HbI COXPaHsoTca?

Yucno

CKONbKO CyLLECTBYET PasnnyHbIX CNAaiCPOBaHHbIX N30POPM, ecin B crfaicnpoBaHHOM Hefike MoxeT

ocTaBaTbcs He bornee 2 NWHTPOHOB, a BCe 9K30HbI coxpaHmoch'?

Yucno

CKonbKo CyLWeCTBYeT pas3inyHbIX CI'IJ'IthCI/IpOBaHHbIX I/I30¢)OpM, ecnn s Cﬂﬂal‘/’lCMpOBBHHOM 6enke MoxeT

0CTaBaTbCA He 6oree 2 MHTPOHOB, U OHW JOMKHbI MATY MOAPAL, 8 BCE 3K30HbI COXPaHAOTCA?

Yuncno

CKOJbKO CyLLEeCTBYET PasfiMyHbIX CMIaiCUPOBaHHbIX M30POPM, ECNN BbIPE3ATLCA MOXET Ntob0oe KoNn4ecTBo

WHTPOHOB (UNN He BbIpe3aTbCs BOBCE) 1 9K30HOB? [MepBbIll 1 NOCNEeAHUI 3K30H NPW 3TOM JOSKHbI OCTABaThCA.

Yucno




7 6annos

ViccnenoBaTenb xoTen nony4nTh reH 6enka KuwedHon nanoyuky (6enok X), CAMToro ¢ 3eneHbiM hryopecueHTHbIM
6enkom (GFP) B nnaammuaHoM BekTope. [ns aToro nccnefosatens nogobpan npaimepb! 4ns amnandukaumm
KogMpyloLen nocnefoBaTeNlbHOCTY (PaMKK CYNTbIBaHMA) reHa X ¢ reHoMHol JHK kuweyHon nanoykmn
(Escherichia coli) ¢ nomoubto MLUP. MLP no3sonset o6aBuTb K KOHLaM LeneBol NocneaoBaTelbHOCTA CalThl
pecTpuKLMM ANa fanbHenwer BCTaBKUM aMmnanduupoBaHHoi nocnegoBaTensHocT B nnasmmay (PucyHok A). [ing

3TOro NOCNefoBaTENbHOCTH CaNTOB PECTPUKLMM A06aBNAOT B npariMepsbl ans MLP.

Ha pucyHke b nokasaHa cxema cTpoeHus BekTopa ¢ reHoM GFP, kK C-KoHLYy KOTOpOoro nccnenoeatenb NnaHnpyeT
nobaBuTb nocnefoBaTenbHOCTh 6enka X. bonee aetanbHoO NokasaHa NocnefoBaTeslbHOCTb Ha KOHLLE paMKu
cynTbiBaHMs GFP, a Takxe caliTbl peCTPUKLIM, KOTOPble MOryT UCMO/b30BaTbCs AN BCTaBKW NOCNE[0BaTENbHOCTA
X. JInHns Bo3ne Ha3BaHUA PeCTPUIKTa3bl YKa3blBaeT Ha MecTo pa3pe3aHuns BepxHel Lenu. MNMokasaHbl
aMUHoKMcNoTbl Ha C-koHue GFP (Hymepauus oT nepBoit amnHokucnoTbl GFP). Ha prcyHke B nokasaHbl
HYKNEOTULHble NOCNeoBaTEIbHOCTM B Hayane 1 B KOHLLEe PaMKN CYMTbIBaHWS reHa X (CTapT KOAOH BblaeneH
YXUPHbIM), a Take nogobpaHHble nccnefoBaTenem NpPsSMon 1 obpaTHbIn NpaiMep. Vicnonb3ys AaHHble NpanMepbl
1 HeO6X0AMMble PECTPUKTA3bl, MCCNEA0BaTENb BCTPOWS LIENEBYHO NOCNEA0BATENBHOCTb B BEKTOP, OAHAKO
0BHapYXWs, YTO 3aKOAMPOBAHHbI B NONyYeHHON nnasmuge cnuteii 6enok GFP-X aenaetca HedyHKUMOHANbHbIM:
OH 0by1apaeT cnocobHOCTbIO GyopecLpoBaTh, HO He obnagaeT cneunduyHbiMK ons 6enka X ceorictBamu (ons

KPaTKOCTW 3TN CBONCTBA 34ECh HE OMUCaHbI).
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b, Genok X

Mpamon npanmep ana NUP: AATAACTCGAGATGCCCAGCCCCGCCAGG
OGpatHeiv npainmep ana MUP: AATAAGAATTCTTAGATGGTGTCCTGGTCCTGCGCG

B Tabnuue HMxXe BbiNUCaHbl CanTbl Y3HaBaHNA HECKOJIbKUX PeCTPUKTa3s.




PectpukTtasa | Bglll Xhol Hindlll EcoRlI Sall

Cair AGATCT CTCGAG AAGCTT GAATTC GTCGAC

Tabnuua reHeTmyeckoro koga (B ckobkax ykasaHbl 04HOOYKBEHHbIE 0603HaYEHUS aMUHOKINCIIOT):

Nepsoe Bropoe ocHoBaHue Tpetbe
OCHOBaHue u C A G OCHOBaHue
deH (F) Cep (S) Tup (Y) Umc (C) U
o deH (F) Cep (S) Tup (Y) Uuc (C) c
Neid (L) Cep (S) B - A
Nen (L) Cep (S) - Tpn (W) G
Neii (L) MNpo (P) Muc (H) Apr (R) U
¢ Neii (L) MNpo (P) Mc (H) Apr (R) C
Neii (L) Mpo (P) M (Q) Apr (R) A
Newi (L) MNpo (P) M (Q) Apr (R) G
Wne (1) Tpe (T) AcH (N) Cep (5) U
A Wne (1) Tpe (T) AcH (N) Cep (S) G
Wne (1) Tpe (T) Nus (K) Apr (R) A
MeTt (M) Tpe (T) Nus (K) Apr (R) G
Ban (V) Ana (A) Acn (D) un (G) U
& Ban (V) Ana (A) Acn (D) fu (G) C
Ban (V) Ana (A) ny (E) M (G) A
Ban (V) Ana (A) Tny (E) fu (G) G

Kakve pecTpukTasbl MCMonb30Ban UccneaoBaTesb A5 BCTaBKYM MOCAefoBaTeNlbHOCTU, Kogmpylowei 6enok X, B
nnasmuay? 3anuwyte Ha3BaHUs PECTPUKTa3, NCMOMb3ys aHMnincKne ByKBbl U coxpaHss perncTp. BHavane
3anuwnTe Ha3BaHWe PecTPUKTaabl, CalT KOTopbI Haxopmncs 6nmke k C-koHuy GFP (To ecTb TOT, KOTOPbLIN
oKaxkeTcs Mexnay nocnegoBatensHocTaMu GFP 1 X B nnasamuge), 3aTeM Ha3BaHMe PECKTPUKTa3bl, CalT KOTOPON
Haxopuncsa panbue oT C-koHua GFP (3TOT cailT okaxeTcs nocne nocnefoBaTtenbHoCTM X B NOYYEHHON Nna3mMuae).

Mexny HazBaHUAMY PECTPVKTa3 NocTassTe 3anaTyto, 6e3 npobena.

OTBeT

3anuwwuTe nepeble 10 aMUHOKMCNOT Nocne nocnegHeln ammHokucnotbl GFP (To ecTb, nocne nusmHa(K) 238) B
cnuToM 6enke GFP-X, koTopbli nonyyuncs y nccnegosatens. Vicnonb3yiite onHobyKBeHHble 0603HaYeHns
aMUHOKMCNOT (CM. TabnuLy reHeTn4Yeckoro Koaa). B oTBeT 3anuumnTe ToONbKO aMUHOKWUCIOTHYO

nocnefoBaTelbHOCTb 3arfaBHbIMU aHINACKMU 6\/KBaMI/1, 6e3 npoﬁenos N NHbIX paa,u,enmenelh.

OTBet

Kak MUHUManbHO HY>KHO M3MEHUTb NPAMOIA NpaliMep, YToObl NonyYatowmica cnuTblil 6enok GFP-X 6bin
byHKUMOHaneH? MNofd MUHUMaNbHBIM U3MEHEHNEM 3eCh NOoHVMaeTCs fLo6aBneHve, yaaneHe Un 3ameHa ogHoro
HyKneoTufa npaiMepa. 3anuimnTe NOMHY NOcNenoBaTeNbHOCTb HOBOro NpaiMepa (oT 5'-KoHua A0 3'-KoHua
npal?lMepa, TONIbKO HYKNeoTnaHas nocriefoBaTe/ibHOCTb, 3arf1iaBHbIMN AHMNUNCKNMN 6yKBaMVI, bes I'IpOﬁeJ'IOB n
UHbIX paspenuteneit). ECnv Bbl cuntaeTe, YTO NOAXOAALLMX NPaNMEePOB MOXET BbITb HECKOSBKO, 3aNuLLNTE OAUH U3

BO3MOXXHbIX BapnaHTOB.

OTBet




