MockoBckasa onuMmnunaga wkonbHUKoB. leHeTuka. 10
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

MupyeataerngporeHasHbin komnnekc (MOK) — ato 6enKoBbI KOMNAEKC, OCYLLECTBASIOWMNIA
fdekapbokcunmpoBaHve NupyBsaTa, KOTOPbIM NOAYYWACS Nocne rMrkonnaa. HapylweHne JaHHOro KoMniekca
NPWBOAMWT K pa3fnyHbiM GopMam nupyBaTAerngporeHasHomn HegoctatouHocTu. MOK coctout na 3 depmeHTOB.
[MepBbli bepMeHT, NMpyBaTAErnaporeHasa, aBnseTcs TeTpaMepoM 1 Kogmpyetcs 2 reHamu: Ela (nokannsoBaH Ha
X-xpomocome) 1 E2P (nokannaoBaH Ha 3 xpoMocome), NpryemM HopManbHoe GyHKLMOHMPOBaHNe 0601X reHoB
Heobxonumo Ans npaBuUnbHON paboTbl pepMeHTa. Kakol Tn HeannenbHoro B3auMoaencTBmna reHoB HabnogaeTcs

mMexay reHamm Ela n E2B7?

a) HEKyMyNsiTUBHasa nonnuMepus
6) peLeccUBHbIN anNucTas
B) nnenorponus

@ ) komnnemenTapHoCTL



16ann

Bbl vccnemyeTe [Ba cuenneHHbix reHa A 1 B. [loMMHaHTHas AWroMo3nroTa CKPeLMBaeTcs ¢ 0CobbH, PeLEeCcCUBHON
no aTum annenam. [lanee rubpngHoe NOTOMCTBO NEPBOro MOKOMEHVA CKPELLMBAETCS C PELLECCUBHOM
anromoauroToii. MonyyeHo cnedytowee notomcteo: 1309 AaBb, 1241 aabb, 213 Aabb, 237 aaBb. HailgnTe

reHeTUYecKoe paccTosHNe Mmexay reHamu A n B. BoibepuTe caMblin 613K BapuaHT.

‘ a) 15 caHTMMopraHung

6) 8 caHTMMopraHmng

B) 23 caHTMMOpraHuapl

r) 85 caHTMopraHug




16ann

Y HEeKOTOpbIX ranfo-AUNIOBNOHTHBIX LPOXKEN CUHTE3 3aMEHMMbIX aMUHOKUCIOT U3 MMOKO3bl MPOUCXOAMUT MO
cxeMe Ha pucyHKe. B nabopaTopHbIx ycnosusx 6binn nonyyeHbl ranionaHble WiaMMbl APOXKER, MyTaHTHbIe No
reHam A, B n C(kaxablii WUTaMM HeCeT MyTaHTHbI anfenb TONbKO OJHOr0 U3 reHoB). Takne WTaMMbl ayKCOTPOGdHbI,
TO eCTb PacTyT TONbKO Ha CPefie C COAePXaHNeM onpeaeneHHbIX aMmmHokucnoT. Ltammbl nonapHo (M1 -
MyTaHTHble no A n B, M2 - myTaHTHble no A n C, M3 - myTaHTHble no B n C) paccagunu Ha cpefy, codepxallyto Bce
TPY aMWHOKUCNOTbI, U Aanu chopMrpoBaTh AUNNOMAHOE, a 3aTeM rannongHoe nokoneHve. Bolbepute BepHoe

YTBEepPXOeHUa, eCciin reHbl A BucC HacnenyrTCca He3aBUCMMO.

COOH COOH
A
[TIIOKO3A ——— ——— 3-OOCOOMNULIEPAT C=0 HC—NH,
CH; CH,
MNBK ANAHUH
CH,OPO,H, 3 CILOI C NH,
| | |
C=0 —— HC-NH, CH,
COOH COOH COOH
3-OOCOOMNUNPYBAT CEPUH MUnH

a) Ha cpepe, coaepxallein n3 aMMHOKUCIOT TOJIbKO CepUH, BbipacTeT 1/4
rannovgHoro nokoneHus N3

. 6) Ha cpepe, copepxalleli U3 aMUHOKUCIIOT TOJIbKO MULMH, BbipacTeT 1/4
rannoungHoro nokoneHwus M1

B) Ha cpepne, copepxalueli U3 aMUHOKUCIIOT TONbKO cepuH, BbipacTeT 1/2
rannonpHoro nokoneHus M2

r) Ha cpepe, cogepxalieit U3 aMMHOKWUCIIOT TONIbKO afNaHWH 1 MMULMWH, BbipacTeT
1/8 rannougHoro nokoneHus M1



16ann

Benas oKkpacka WepcTu Mbilleil onpeaenseTcs AOMUHAHTHBIM annenem reHa A, a peLeccrBHbie FOMO3UIoTbl UMEIOT
6ypyto wepcTb. [eH B oTBevaeT 3a pa3mep yluel, LOMUHAHTHbIE FOMO3UTrOTbl UMeloT HoMbLIME YLLK, FeTePO3UToThbI -
cpefHwue, a peLeccuBHble TOMO3UIOTbI TeTanbHbl. Bbl ckpelwyBaeTe Mbiweli ¢ reHotunamy AaBb n Aabb. Kakas

BEPOSATHOCTb TOrO, YTO POAVBLUMIACS XXU3HECNOCOBHbI MbILLOHOK VMeeT CpefHVe YL 1 Bypyio LWepcTb.

a) 3/8

6)1/8

B) 3/4

® na




16ann

TBXT — 370 hakTop TPaHCKPUMLMK, KOTOPbIA 0TBEYaeT 3a popMMpoBaHmMe XxBocTa. AnemeHT Alu — 3To
3BOMOLMOHNPOBaBLWas MobunbHaa nocnegosatenbHocTb JHK, KoTopas ecTb UcKNoYMTenbHO y npumaTtos. [lBa
Alu-anemeHTa cnapvBatoTcsi, 06pasys WAWAbKY, YTO CMOCOBCTBYET anbTepHaTUBHOMY CMNANCUHTY, KOTOPbIN
NpVBOAWT K Bbipe3aHuto 6 3K30Ha. Takas ansTepHaTMBHas GopMa BCTpeyaeTcs Y YenoBeka 1 YeIoBEKOOOPas3HbIX
06e3bsH, Y KOTOPbIX OTCYTCTBYET XBOCT. BbibepuTe BepHoe yTBEpAEHMNE.

== [N e il | e
TBXT full-length TBXT %016 (in-frame transcript)

vily

No Alu pair interaction

s 4
— -~ -~
[ s S H = - |
Exon1Exon2 Exon3 Exond-5 AUSX1 gyonpg AUY  Exon7 AluSA2 Exon g
- "

-
AluSx1-AluSq2
el | Ee—
TBXTAex05-7 (frame-shift transcript)

a) HOTepH 6 3k30Ha Bnevyer NnoTeplo XBOCTa Yy BCeX MJIeKONnUTalLWwmnx

' 6) Bnaropaps cnapuBaHuio Alu-an1eMeHTOB BMecTe ¢ 6 Takke MoXeT
Bbipe3aTbcsl 7 3K30H

B) C 1 no 5 3K30H BCTpeyaloTcs TOJNIbKO Y XBOCTATbIX XXMBOTHbIX

r) MoTeps xBOCTa B peaynbTaTe 9BOMIOLMMN - 3TO MOCTENEHHbI Npouecc,
rnoaToMy Mbl Habniogaem nepexopHbie GopPMbl




16ann

leH, NoKanu3oBaHHbI B MOMIOBO XpOMOCOMeE, OTBEYAET 3a BOCMPUATME LIBETOB. Y PeLeCcCUBHbIX FOMO3UroT
YKEHCKOro rnona uy npefcTaBuUTeneil My»cKkoro rnosa, B reHoTUMNe KOTOPbIX eCTb PELECCVBHbIV annesb,
pa3BMBaeTCcs AanbTOHM3M. [JJOMUHAHTHBIN ayTOCOMHBI reH 0TBeYaeT 3a OTCyTCTBUe pedyc-dakTopa B kposu. Oba
npu3Haka HacnepylTcs MOHOreHHo. B 6pak BCTyMatoT My)X4rHa-AanbTOHMK C NMOMOXNTENbHbIM pe3yc-hakTopoM n

XeHLUMHa C HOpMalnbHbIM LLBETOBbIM BOCMNPUATNEM, C MONOXNTENbHbIM pe3yc-¢aKTop0M. KakunM He MoxeT 6bITb

pacuienneHne no GeHoTUNy Cpeamn Aeten aTo napsl?

a) 111

6) 3:1

B) 3:3:1:1

® n)9:3:31

16ann

CKornbKo TUMOB rameT obpasyeT 0cobb ¢ reHotunomM AaBBDDNnmmCcMm npn He3aBMCMMOM HacnenoBaHNN

NMPU3HaKOB A B3aMMOENCTBUM BCEX LIECTM FreHOB No NpUHUWNY NOSTHOTO ,I],OMI/IHI/IpOBaHVIFI?

a) 2

6) 8

B) 16

® na




16ann

YueHble U3 camoii 3acekpeyeHHon nabopaTopmmn Mypa co3nany cMepTenbHbIN 4, KOTOPbI NpedcTaBnseT u3 cebs
CMecCb pas3nnyHbIX 3K30- U 3HAOPUBOHYKEeas, paspyLluatowmux Tonbko PHK. Mpu nonagaHnm B KNetky atu
prboHyKNeasbl paspyLwatT He Tonbko ceobofHble Monekynbl PHK B LTonnasmMe, HO OHU Tak)Ke MOryT MPOHMKaTb

BHYTPb pasnunyHbix @epMeHTOB 1 pa3pyLwaTb Tam ntobble octaTtky PHK. Kakoi npouecc He 6ygeT 3aTpoHyT npwu
nonagaHuy Takoro sAa BHyTPb KNeTkn?

a) pennukaums
6) TpaHcnAuus
B) CM/TaiCUHI

. r) Bce NnepeyncnieHHble npouecchbl 6yayT HapylueHbl




16ann

Hwxe npefcTaesneHa yactb reHoMHoi [HK, koTopyto Bbl BbIAENUAY N3 NTeilKoLunTa YenoBeka. JTOT yuyacToK

KoOMpyeT HekoTopbI 6enok, | 06o3HayaeT rpaHNLy Mexay 3K30HOM (CreBa) U MHTPOHOM (cnpaBa)

5'...AACTGCATCTACCCATCG|GUGATCACGTATTGT...3'

a) Ecnu BoigeneHHbIl A MyTUpyeT B JaHHOM KJ1IeTKe, CKopee BCero ata MyTtauus
HacnepyeTcs feTbMU 3TOro YenoBeKa

6) Ecnu BbigeneHHbIn A ABNsieTCA YacTbio KOAOHA, KOQVPYIOLWEro aMUHOKUCTIOTY
B PEeaKLMOHHOM LeHTpe PpepMeHTa, TO TPaH3NLUUsA Ha MecTe BbigeneHHoro A
MOXXET MPUBECTU K YMEHbLUEHWNIO GEepMEHTATMBHOW aKTUBHOCTY 6€1KOBOro
npoAayKTa

. B) TpaHcBepcus Ha MecTe BbifenieHHoro C MOXXeT NpUBECTU K HapyLIeHWio
CTPYKTYpbl 6enkoBoro npoaykTa

r) ToueyHasa 3amMmeHa Ha MecTe BbiAe/IeHHOro T MOXXET NPUBECTU K MOSABIEHUNIO
CTON-KoAoHa n 06pa3oBaHMNI0 YKOPOYEHHOro 6e1K0BOro NpoaykKTa



16ann

PaccMoTtpum gBa reHa A 1 B, kaxablih uMeeT gea annena A1un A2 y reHa A, B1 n B2 y reHa B. B pasHoBecHo

nonynsuum Yactota romosurot B1B1 coctasnset 0.81, yactota ATAT - 0.04. HailomTe yacTtoTy ocobeii ¢ reHoTUnom
A1A2B2B2.

a) 0.42

@® 6)0.0032

B) 0.2592

r) 0.1152

NeTl

16ann

Kakum Bynet paclienneHune no ¢beHoTUNy Npu cKkpewmnBaHuy asyx ocobelt ¢ reHotunamu AaBeDDMm npu
He3aBNCMMOM HacnefoBaHMM BCEX rEHOB, 3a UCK/oYeHeM A 1 M, NoKann3oBaHHbIX B OLHOM XpoMocoMe

(cuennexve nonHoe)? JJoMUHaHTHbIE annenn Bcex reHoB NoMHOCTbIO AOMUHUPYIOT Haf PeLecCBHbBIMIN annensamu.

® 2 9:3:31

6) 1:1:1:1

B) 27:9:9:9:3:3:3:1

r) 1:2:1




Ne12

16ann

PecTtpukTasbl 1 Tvna, pa3pesatolme HeMeTUnpoBaHHble nocnegosatensHoctT OHK, npeactasnsoT coboi
KOMMJIEeKCbI, COCTOsILLME N3 HECKONMbKIMX 6ENKoBbIX CybbeanHul, S — ceasbiBatowein AHK calita yaHaBaHus, R —
paspesatowenn JHK BHe caliTa y3HaBaHus, 1 M — metunupytower JHK B caliTe y3HaBaHuWs. V13 nepeyncneHHbix

HaKTepuii - MyTaHTOB Mo reHaM, kogupytowmm M, R n S 6enkun, byaet HexnaHecnocobeH:

. a) MyTaHT c notepei GpyHKUMN cy6beanHuLbl M

6) MyTaHT c notepein pyHKUUM cy6beauHuubl R

B) MYTaHT ¢ notepen GpyHKLMn cybbeanHuubl S

r) MyTaHT ¢ HapyweHueM c60pKu NonHopa3aMepHOro KoMmnJekca 3 Bcex Tpex
TNNOB cy6begnHUL,

Ne13

16ann

BH\/TDI/I ofiHoro nnofa s6noka 6bI10 NOACUYNTAHO KONMYECTBO CEMSAH, OHO COCTaBWMO NATb LWTYK. Bblﬁepme TKaHb,

KOTOpasa coBnagaeT y NATn ceMdaH no COCTaBy annenei reHos.

. a) ceMeHHas Koxypa

6) aHgocnepMm

B) OCTaTKM XXEHCKOro cemMsidayaTtka (Hyuennyca)

I') anunkasibHasa MepucTeMa 3apopbliila



16ann

YueHble 06Hapyxunum Tpu MyTauum (binl, bin2 1 bril), npruBoAsLLMe K pa3BUTUIO KAPIMKOBOCTW Y pacTeHus
Arabidopsis thaliana. Pe3ynbraTtbl ckpelnBaHns roMo3nroT No MyTaumaM nokasaHbl B Tabnuue Hke. Hanbonee
BEPOATHO, YTO:

CkpelymBaHue Pesynbkrart

bin1bin1 x bin2bin2 Bce notoMku umenu oeHoTUN gMKoro
™na

bin1bin1 x bri1bri1 Bce noToMKW — Kapnuvku

bin2bin2 x bri1bri1 Bce notomku umenu peHOTMN OUKOro
™na

. a) MyTtauuum bin1 n bin2 He aBngaloTcs annenaMn ogHoro reHa

6) MyTtauuum bin1 u bril He aBngaloTca annensMn ogHoro reHa

B) MyTtauuum bin2 n bril aBnsaloTca annenssMm ogHOro reHa

r) Annenb bin1 sBnseTcsa peLueccuBHbIM MO OTHOLWEHMIO K annento bril

Ne15

16ann

Y aM6prioHa acLuany SpKo BblpaXKeHa rpynna KneToK, KoTopas, B OTAIMYMe 0T OCTalbHbIX 6nacToMepos, nMeeT
YENTYI0 OKPacKy (13-3a HanUuns B STUX KNETKaX XenToro NurMeHTa). VI3BecTHO, YTo yaaneHme aTnx KNetok 13
3apopblillia NprBOANT K GOPMMPOBaHUIO NNYMHKK Be3 MbILL, XBocTa. OnpeaennTe, NpeallecTBEHHNUKaMM KaKoro

3aponbIleBOro NIMCTKa ABMAKTCA 3TU «OKENTble KNeTKn»:

a) aHTOAEPMbI

. 6) me3opepmbl

B) 3KTOAEPMblI

r) HepBHOro rpe6Hsa



N216

16ann

Ha prncyHKe Hmxe npencraprieHa cxema B3aMMOAeNcTBus ABYX 6enkos, y4acTBYyOLWWX B perynaunn useta rnasy

Kponvika HeonpepeneHHoro Bufa (Oryctolagus sp.) 1 3aKOAMPOBAHHbBIX B reHax M U s. [poAyKTbl 3TUX reHoB B

HopMe (M+ 1 s+) NPOV3BOASAT CYGbEAVHNLbI FeTepoarMepHOro GepMeHTa, 06ecneymnBaloLLEro C1HTe3

KOPUYHEBOro NUrMeHTa. [INs reHoB TaK e 13BecTHbl MyTauum (M 1 s), KoTopble HapyLlwalT GopMrpoBaHe

bepmMeHTa NooAnMHOYKe, 0OHaKO GOPMUPYIOT GYHKLMOHANbHbIA GepMeHT BMecTe. BHMaTeNnbHO N3y4nB cxemMy

MONeKynApHOro MexaHM3Ma onpefeneHna LBeTa rmaa KposiKa 1 c4ynTad, 4to obe onncaHHble MyTaunn AaBNa0TCA

peueccnBHbIMI, YKaXXNTe, KaKoe pacllenneHne no d)eHOTVII'IaM crieqyeT oXXnaaTb B MOTOMCTBE OT CKpellBaHUA

LBYX IMreTepos3unroT?
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Ne17

16ann

Mepen BaMu CTPYKTypHas hopMyna BainbyTo3nHa — HyKN1eo3unaa, KoTopblii NpUCYTCTBYET B HEKOTOPbIX MONEKYnax

TPHK. PaccMoTpuTe CTPYKTYpPY STOr0 HyKIeo3naa v NPeanosioxmnTe, M3 Kakoro «KaHOHUYECKOro» HyKeosuaa oH
CUHTE3NPYETCS B KNETKax.

0
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a) apeHo3unH

6) TMMNanH

. B) ryaHo3uH

r) LMTUANH




16ann

HekoTtopoe BpoxaeHHoe 3ab6oneBaHe YenoBeKa Bbi3blBAETCS PELECCUBHBIM Fr€HOM, KOTOPbIA pacronaraercs Ha X-
XpoMocoMme. Y 3TOro reHa pasfnimyHas cTeneHb NposiBneHns (MeHeTPaHTHOCTb) B 3aBUCMMOCTY OT MOMa: Y XKEHLNH
CUMMTOMbI BO3HMKAIOT C BePOSTHOCTbIO 20%, a Y MyX4UH — ¢ BeposTHOCTbio 90%. Kakyto 4acToTy nMeeT annenb,

OTBETCTBEHHbIV 3a aHHoe 3aboneBaHune, B Nonynsumm, rae ot ato 6onesHn ctpagatot 4,6% nopen?

a) 0,032

® 601

8) 0,16

r)0,2

Ne19

16ann

Bbl CKpecTnn AByX NpennoioXNTeIbHO retTepo3nroTHbIX XXNBOTHbIX C AOMUHAHTHbIM d)eHOTI/II'IOM nnony4ynnun Tpex

MOTOMKOB - OOHOI0 C AOMVHAHTHbIM dDeHOTVII'IOM N AByX C peLecCcnBHbIM dJeHOTI/II'IOM. 13 atoro cnefyer, 4To:

a) YXUBOTHbIE AENCTBUTEJIbHO reTepo3uroTHbl, I/I3y‘-|aeMbII7| annenb B roMmo3unroTe
netaneH

6) XXMBOTHbIE AENCTBUTENIbHO rETEPO3NTOTHbI, «AGOMWUHAHTHbIN» GEeHOoTMMN Ha
CaMOM flefie peLieCCUBEH, a «PEeLeCCUBHbBIN» - AOMUHAHTEH

. B) XXVUBOTHbIe AENCTBUTENIbHO reTepO3NroTHbI, pacnpegeneHne GeHoTUNoB
cpeau Tpex NOTOMKOB MOr10 6biTb Nto6biM

l') XXUBOTHbIE HE reTepo3nroTHbl, HacnegosaHe rNpu3Haka NoiIMreHHo



16ann

ToukoBbIV rpad®uk — oonH N3 METOAOB BM3yann3alnmn BbipaBHUBaHWA AByx nocnegoBatensHocten OHK. Kaxxpas
OCb AnarpamMmbl COOTBETCTBYET OAHOI 13 MOCNE[0BaTeNbHOCTEN, B C/lyYae COBNaaeHns HyKNeoTnaoB Ha
nepeceyeHunn cTaBuTCcs Tovka. s onpeneneHHoi nocnegoBaTeNbHOCTN OblT MOCTPOEH TOYKOBbIA rpaduK Tak, YTo
B KayecTBe ABYyx ocel Hbina BbibpaHa 0fHa 1 Ta e nocnefosaTeNbHOCTb. VIHbIMK cnoBaMuy NocnefoBaTelbHOCTb

cpaBHMBanu camy c cobol. Boibepnte BepHoe yTBEPXKAEHNME!

0 100 200

50

100

150

AN A -. :

200

a) fABfsgeTcqa YaCTU4YHbIM NainHoQPoMOM

6) B Hell NpucyTCTBYET BCTaBKa pasmepom okono 200 nap HykneoTuaos

. B) coAepXUT noBTopbl gnuHoi ot 20 oo 100 nap HyKneoTMaoB

r) coaepXnT NOBTOPbI OJIMHOM MeHee 9 nap Hykneotunaos

YacTtb 2

Bam npepnarakTCcAa 3aflaHNS C MHOXeCTBEeHHbIM BbIGOpOM BEpPHOro oTeeTa.



2.5 banna
PaccMoTpuTe NATb POAOCMOBHbIX, OTpaXatoLmnx HacneaoBaHne pasnmnyHbix reHeTyeckix sabonesaHnin yenoseka

(Hanvmme 60ne3Hn Y nHanBmMaa yKas3aHo YepHbIM LlBeTOM)A B Kakmx 13 nokasaHHbIX pPOAOCNIOBHbLIX HacnenoBaHne

3aboneBaHna MOXeT NPONCXoAanTb MO MOHOMrEHHOMY ayTOCOMHOMY LOMUHaHTHOMY TVII'IY?

A

=TT SR
TR A BT




2.5 banna

Kakne n3 nepevyncneHHbIX HKe NpUuyYnH MOryT CIyXnTb 06bsICHEHNEM npoaeneHna y oesywKn cmHgpomMa,

accoummnpoBaHHOro c X-cuenneHHbIM peueccnBHbIM MYTaHTHbIM annenem?

a) [laHHas aeByluKa ABAAETCA peLeccMBHOW rOMO3UroTol Mo 3TOMY reHy

6) [laHHasa aeByLLKa SABASIeTCA reTepo3nroToi, B KOTOPOW 60/bLUMHCTBO KIETOK
VHaKTUBMPOBaJIO KOMuo X-XPOMOCOMbI C afnsiefieM AQUKOro Tuna

B) [laHHas AeBylUKa ABNSETCA reTepo3nroToil, B KOTOPOI 60/bLINHCTBO K/TETOK
MHaKTUBMPOBAJO KOMuo X-XPOMOCOMbI C PeLLeCCUBHbIM MYTaHTHbIM annenem

r) [laHHas geByllKa He goragbiBaeTcs, YTO XMBET ¢ cuHapoMmom KnanHdenbtepa
1 TakuM obpa3om cogepXxuT TonbKo 1 X-xpomocomy

n) DaHHasg aeByluKa He foragblBaeTcs, YTO XXUBET C CUHAPOMOM
LLlepeweBckoro-TepHepa u TakuMm o6pa3om copgepxut Tonbko 1 X-xpomocomy



2.5 banna

[eH kopoTkol wepcT (A) y KOWeK OMUHUPYET Haf reHoM OfIVIHHOW WwepcTu (a) 1 HacnegyeTcs ayTOCOMHO. [eH

OKPacKW LWepCTH Y KOLWEK CLeneH ¢ X-xpoMoCoMoli. YEpHas okpacka onpefensercs AOMUHAHTHbIM annenem XB,
b . “

pbhkas — annenem X . [eTepo3nroTbl UMeIOT YepenaxoByto okpacKy. KopoTKolEpCcTHas Kollka YepenaxoBon

OKpacKm 6blna CKpeLLeHa C PbIXM KOPOTKOLWEPCTHBIM KOTOM. BbiBepuTe BepHble YTBEPXKAEHNS.

a) BO3MOXHbIe reHoTunbl pogutenein @ AaXeXb n & AaXbY, nonosuHa kotat
6ynyT pbbKUMUN

6) BO3MOXHble reHoTunbl poautenei ¢ aaXbXb u 3 AaXbY, BepoaTHOCTb
poxaeHus YépHomn kowku 100%

B) BO3MOXHble reHoTunbl poautenein @ AAXeXb n & AaXbY, BeposTHocTb
poxxaeHna YépHom Kowkn 0%

r) Bo3MoXHble reHotunbl poguteneit © AAXeXb u & AAXbY, BepoaTHOCTb
poxaeHus YépHomn kowku 100%

L) BO3MOXHble reHotunbl poguteneii @ AaXeXb n 5 AAXbY, BeposaTHoCTb
poxpaeHus YépHoro kota 25%



2.5 banna

DoTONEeproan3M — 3T0 CMOCOBHOCTb XMBbIX OPraHW3MOB pasnmuyaTb AVHY CBETOBOr0 AHs, YTO6bl MOArOTOBUTHCS
K CE30HHbIM U3MEHEHUAM. OTOT MexaHn3M 3anyckaeT afanTVBHble peakuun — Hanpumep, CTUMYNSLUuIo
Pa3aMHOXeHNs, LIBETEHVE UNU 3UMHIOK0 cnaYKy. HegasHWe nccnenosaHus obHapyxmnv G¢oToneprognsm y
umaHobakTepuii. B gaHHOM paboTe aBTOPbI BbIPaLLMBaNM KyabTypy LnaHobakTepuii 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 FeHoB. Ha pycyHKe npriBefeHa TennorpamMmma, oTpaxatoLias n3MeHeHve ypoBHS
9KCMPEeCCUn HEKOTOPLIX reHoB. s NocTpoeHns AaHHOM cxeMbl ucnonb3oBaHo 3HaveHne FC (fold change),
KOTOpOe B laHHOM Cflyyae 03HayaeT OTHOLUEHVE YPOBHS 3KCMPECCUN reHa B OMbITHOM 06pa3Lie K YPOBHHO
9KCMPECCUN B KOHTPOSIbHOM (3anucbiBaeTC Kak «0bpaseLy» NpoTuB «KOHTPosA»). 3yunte pucyHok 1 BbibepuTe

BEPHbIE BbIBOAbl, KOTOPbIE MOXXHO CAENAaTh U3 3TOr0 UCCNEf0BaHNs, 0 MexaHuaMe GoToneproamnama

LunaHobaKkTepuii.
816 168 816
NPOTNE NPOTUB NPOTUB
12112 1212 168
10g{FC)  kain reH perynatop UMpKafHbIX pUTMOB
os W kaiB reH perynsatop UMpKagHbIX pUTMOB
_gg kaiC reH perynatop UynmpKagHbix puTMoB
-1.0 sigC TPAaHCKPUMUNOHHbIA CUrMa-pakTop
-15 rpoD2 TPaHCKPUMNUNOHHbBIA CUrMa-pakTop
dnak?2 | wanepoH
gyrA J[HK-rupasa
SYNPCC7942_RS00825 - meTuntTpaHchepasa
clpB wanepoH
SYNPCC7942_RS12395 . $epMeHT BHOCALNIA ABONHbBIE CBA3M B KUPHbIE KUCNOTbI
SYNPCC7942_RS00025 TPaHCMoOPTEpP MUPHBIX KUCOT
ftswW PepmMeHT nepeHocAWUA NUNNALI MeXAY CTOPOHaMK MemBpaHbl
ftsH4 f ATD-3aBMcuman npoteasa
trxB | $epMEHT CUCTEMBI OTBETA Ha OKUCINTENBHLIA  CTpecc
groES wanepoH

a) Perynauusa ¢otonepmnopgnama y unaHobakTepuin NpoucxoauT 3a cyet
M3MeHEeHNs YPOBHEN aKcnpeccun 6enKoB, OTBETCTBEHHbIX 3a pPerynauuio
LMpKagHbIX PUTMOB

6) sigC u rpoD2 aBnsiloTc CAHOHUMUYHBIMWU TPAHCKPUMNLMOHHbIMU aKTOopaMu,
KOTOpbIe PerynupyloT KJIeTOYHbIA OTBET Ha MOBbILIEHHYIO TeMMNepaTypy

B) Mpu nogroToBke K NeTHEMY CE30HY B LiMaHOGaKTEpPUAX MOHMKaeTcs
TeKyyecTb MeM6paHbl

r) 3nmori Heo6xo[MMOCTb B LWaNepoHax Bo3pacTaeT

n) YpOBEHb OKMCNUTENbHOrO CTpecca BO3pacTaeT B IETHUI Nepuop,
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HepBHasa Tpybka — 3T0 3a4aToOK LeHTpanbHOM HEPBHOW CUCTEMbI, KOTOPbIA GOPMUPYETCH Ha paHHEen cTagumn
pa3BuTWs 3apofplwa. OHa MeeT fBa NOMoca: HMKHWI (BEHTPasbHbIN) MOMKOC — 3TO MNAACTUHKW [HA HEPBHON
Tpy6km (FP), BepxHAs (BopcanbHas) YacTb — 370 NnacTuHKM Kpbiwmn (RP) HepsHoW Tpybkn. OuddepeHumpoBka
KNEeTOK-MpefWecTBEHHNKOB B HEMPOHbI UMW FManbHble KNeTKM 3aBUCUT OT KOHLEeHTpauun 6enkos Shh n Wnt/BMP
B OKpY>KatoLlel cpefe. B obnactu ¢ BbICOKOI KOHLEHTpaunen 6enka Shh kneTkn-npeaLwecTBeHHNKN
anddepeHUMpyoTCs B HEMPOHbI, @ B 0611acTu ¢ BbICOKOW KOHUeHTpaumein 6enka Wnt/BMP — B rmnanbHble KNETKU.

PaccMoTpuTe KapTUHKY U BblGepUTE BepHble YTBEPXKAEHNS.

RP/

a) Benkn Bmp/Wnt cuHTe3npyiloTca KneTkaMmm naacTUHKM Kpblliv HEPBHOM
Tpy6KM

6) MyTauum B reHe Shh MoryT NnpMBoAMTb K Pa3BUTMIO TSHXKENbIX NOPOKOB
rosI0BHOro Mo3ra

B) Knetku dl 1 6yayT auddpepeHumnpoBaTbcsi, B OCHOBHOM, B FNiMajibHble KNIETKN

r) V13 rnmanbHbIX KNeTok B AanbHeliweM 6yaet ¢opMmnpoBaTtbcs
nepudepryeckas HepBHasi CUICTEMa, a U3 HEWPOHOB - LiEHTpasbHas

A) Knetku B obnacTtaix c npyMmepHoO paBHbiMU KoHUeHTpauuamn Shh n Bmp/Wnt
6yayT ocTaBaTbCs CTBOSIOBbIMU
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B pmnnongHowm KneTke YenoBeka MOXeT copgepxaTtbcs bonblue ABYyX KOMWIA KaKoro-To onpeneneHHoro reHa, ecnu:

a) Knetka HaxoauTca B S-¢dase K/IeTOYHOro LnKna;

6) reH HaxoguTca B MutoxoHapuanbHon OHK;

B) 3TO OMyXoJieBas K/eTKa, a reH - NPOTOOHKOreH;

r) ato reH pm6ocomanbHoin PHK;

[) ofHa U3 XpoMOCOM noABepriach Ayrninkauum ¢dparmeHTa.




2.5 banna

B BEK reHOMHbIX TEXHOMOTWI Y YYEHbIX MOABUIOCH MHOMO faHHbIX O NPeACTaBleHHOCTU PEAKNX PELLECCUBHbIX
annenei B YenoBeyecKkux nonynaumsx. 9To, B CBOK oYepemb, MOBMIEK/I0 BONPOC 06 yCTaHOBNEHU B YENIOBEYECKNX
nonynsaumusax paBHoBecus Xapam-BainHbepra, KOTOpoe MOXHO OLEHWTb U3 YacToT faHHbIX annenei. Ha pncyHke
HUYKe NoKasaHbl pe3ynbTaTbl OAHOro Takoro NCCNefoBaHUs B BUAE 3aBUCMMOCTI YacTOT PELECCHBHbBIX TOMO3UIOT
no PefKMM peLecCrBHbBIM annensaMm oT YacToTbl 3Toro annens ans nonynauun tOxHon Asnmn (SAS) n GuHnaHanm

(FIN). BHMaTenbHo M3yynB npefAcTaBneHHble rpadukm, BbiIGepUTe BEPHbIE YTBEPXKAEHWS:

0.0050 - 0.0050

0.0025 0.0025 4

ca% ' 03% 11 %
T T T T T T T T T T T T
0.00 0.01 0.02 003 0.04 0.05 0.00 0.01 002 0.03 0.04 0.05

OB A
.
— o .

YacToTa peueccUBHOM
roMo3uroThbl p(aa)

YacToTa peyeccuBHoro annens p(a)
Il Pastosecue Xapaun-BaiiHGepra

Cratuctuyeckn HE sHauMmMoe OTKNoOHeHue oT
paBHOBecus Xapau-BanHGepra

a) OpaH)XeBbiM LIBETOM OTMe4YeHbl Te ajyieNnn, No KoTopbiM HabniogaeTcs
AepuumnT reteposunror;

6) OpaH)xeBbiM LIBETOM OTMEYEHbI Te ajiyieNniv, No KOTopbiM HabnogaeTca
1N36bITOK reTepo3unror;

B) MoxHo yTBepxxgatb, uto nonynauusa FIN aBnsetca 6onee romoreHHon, yem
SAS;

r) Ha pucyHke yepHas nMHUA COOTBETCTBYET “NCNpaBneHHOMY"” paBHOBECUIO
Xapaun-BanH6epra, Tak KaK B KNnaccM4YeckoM cilyyae 3aBMCUMOCTb 4YacToThbl
peLeccuBHbIX FOMO3UIOT OT YacTOTbl aJIeNs [OMKHA ABNATLCS IMHENHOW;

) MoxxHo 3akio4nTb, YTO OTKIIOHEHNS OT paBHoBecus Xapan-BanHb6epra B
nonynsuMn niopein BbiaBaHbl N36bITKOM reTepo3nroT.
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B npouecce copTpoBKI 6eNKOB B KNETKE BaXHYO Posib UrpatoT NocnefoBaTeNlbHOCTW, 3aKOANPOBaHHbIE B
CTPYKTYpe camux benkos. Hanprmep, 6enku, KOTopble MOCTOSHHO HAaXOAATCA B IIOMeHe 3HA0MN1a3MaTN4YecKoro
peTukynyma (3rP), uMetoT oaMHaKoBbI C-KOHLEBON CUrHan, COCTOSLLMNIA N3 YeTbIPEX aMUHOKMCOT. DTOT cUrHan
obecrneyrBaeT nx 06paTHbIN NyTb U3 annapaTa fonbmxn obpaTtHo B AMMP. Vicnonbaysa Tabnuuy reHeTUYecKoro koga,
n3yunte yyactkm OHK, koampytowme C-KoHLbl HEeKOTOpbIX 6eNKOB, 1 BbibepUTe, Kakne 13 aTux 6enkos byayT

yoepxmsatbesa B JMMP.

a) CGCAGAAAAAGACGAGTTGTAGCACCGATCTGCT - BiP-wanepoH

6) GGAGGCAGAGGAGGAGGTGGCCTAGAGCCTTCAG - Ty6ynuH

B) ATCTGGGCGATTCTGAGCCATGCCATTTTTACCT- CnnacuHroBbin pakTop
U2AF1

r) ACCAGCTGTGAAAGACGAACTGTAATACGCAAAG -
MpotenHaucynbpounsomepasa

1) CTTGGGCCCGGAAGCCAGTCCCTCCCCCTAAGAC - TpaHCKPUMLMOHHbIN
¢akTop HSF
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HekoTopbli depMeHT AUNNONGHOIO OpraHnamMa cocTouT U3 5 NAEHTUYHbIX CYyObedNHNL, OH KOAUPYeTCcs TpeMs
OLMHAKOBO 3KCMPECCUPYOLNUMACA U HE3aBMCUMO HacreyeMbIMy reHaMul, Kaxabld reH UMeeT annenb AUKOro
Tvna (A), AaloWwnii HopManbHyo cybbeanHNLY, U MyTaHTHbIN annenb (a), AaloWwnii MyTaHTHY0 cybbennHuLy. 13
npeablayLWyX NccnefoBaHnin Bbl yCTaHOBUAN, YTO CYOBEANHWLbI KOMBUHMPYIOTCS B LIMTOMNNa3Me CryyYaliHbiM
06pa3oM (To ecTb ecnt 6eNOK COCTOUT N3 ABYX CYyObeANHNL, @ KOHLEHTPaUUmN MyTaHTHOW 1 HOPManbHOW
cybbeanHMLbl ognHakoBble, To 25% 6enka Bynet cocTosTb U3 ABYX HOPMasbHbIx cybbeamHunl, 50% 13 ogHoi
MYTaHTHOW 1 OLHOWN HOpManbHON, 1 elle 25% 13 ABYX HOpMasbHbIX). Takxe 4ONyCTUM, 4To benka
3KCMPECCUPYETCS CTOMBKO, YTO B LIUTOMNa3Me NPUCYTCTBYIOT BCE BO3MOXHbIE ANF [LJaHHOro reHoTrNa KoMBHaLMm
cybbeanHuy,. Kpome Toro, Bbl 3HaeTe, YTO A1 HOPMarnbHOro geHoTuna Heobxoanumo, 4tobbl xoTs 66l 50%
depMeHTa B KNeTkax bbinn GyHKLMOHaNbHbIMK. Ho BOT B 4eM nNpobnema - Bbl He 3HaETe, CKOMbKO B 6eske JOMKHO
6bITb HOPManbHbIX CybbeAnHNL, 4TObbl OH MO paboTaTb, MOXET BbITb BCE MATb, 8 MOXET JOCTATOYHO 1 OQHOW.
Y1o6bl OTBETUTL Ha 3TOT BOMPOC, Bbl B3N ABe YncTble nuHun - AAAAAA v aaaaaa, CKpecTunu ux, 3atem

CKPEeCTUAN UX NOTOMKOB 1 B F2 nonyunnu pacwennerHvne no deHotuny 57 AMKOro tmna : 7 MyTaHTHbIX.

a) Vicxops ns paciwenneHuns, MyTaHTHbI GpeHOTMN UMEIOT TONIbKO ocobu Aaaaaa
1 aaaaaa

6) 3 paHHOW NOCTAHOBKW 3KCMEPMMEHTA Mbl HE MOXXEM TOYHO YCTaHOBUTb
HeobxoanMoe YMcno cy6beanHUL, HO MOXEM TOYHO CKa3aTb, YTO MX
Heob6xogumo ogHa unu gBe

B) B peHoTne AaAaAa yalie Bcex ocTanbHbix 6yaeTt BcTpeyaTbes 6enok ¢
ABYMSi HOPMaJibHbIMU U TPEMSI MYTaHTHbIMU cy6beanHMLaMn

r) Ans ¢yHKUMOHUpOBaHUA 6enka [OCTaTO4HO, YTO6bl OH UMen XxoTs 6bl 2
HOpMaJibHble cy6beanHNLbI

n) B peHoTne AAAAaa pyHKUMoHanbHbiMK 6ynyT 6onee 75% depmeHTa



Ne10

2.5 banna
Ha pucyHke Hke npeacTaBneHo HeyKopeHeHHoe dunoreHeTnYeckoe gepeso, noctpoeHHoe no 16S pPHK
MWKPOOPraHn3mMoB, CoObpaHHbIX B reoTepManbHOM NcTouHMKe Kamyatku. BHuMaTenbHo n3yyve fgepeso, Bbibepute

13 BapMaHTOB OTBETa AepeBbd, Nepefatoline Takme e poacTBeHHble OTHOLWEeHNS Mexay BnaamMu.

Organism 1

Organism 2

Organism 4

Organism 6

Organism 3

Organism 5

BapwaHTbl oTBETA:

Organsm 3 b Ognsms { Organiom 1

Orgamem 5 e Ommm2 2

Organsm 3 Organam 3
I: Organsm s |: Organam &

Organsm ) 98
{oqms { Orgesam3
Organam 1 Organam &
—

Organam 4

< R O R < |
w >

N
=

Yactb 3

Bam npennaratorca 3agaHuns co cBo60oAHbIM OTBETOM
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[ansToHn3M 1 reModunms — Knaccuyeckme peLeccuBHblie 3ab6oneBaHmns, cLuenneHHble ¢ X-xpoMOCOMO.
[MonHOCTbIO 3[0POBLIN My)4MHa BCTynaeT B pak co 300pOBOI AEBYLIKOW, Y KOTOPOW oTeL, 6bin 6oneH 1

LansTOHM3MOM, 1 reModununein. PacctosiHne mexay reHamu 40 cM.

Y aToit napbl popunack Aesoyka. C Kakoi BEpOSTHOCTbIO OHa ByAeT NofHOCTbIO 340poBoii? OTBET BbipasuTe B
npoueHTax, OKPYrnB [0 LesbiX.

100

Y aToin napbl poanncs Manbymk. C Kakol BepOATHOCTbIO OH ByAeT NoNHOCTbIo 340p0oBbIM? OTBET BbIpa3nTe B
NpPOoLeHTax, OKPYrnB 4O LiebIX.

30

C KaKol1 BEpOATHOCTbIO ¥ 3TOI Napbl U3 5 feTei poasTca POBHO 2 Masnbymka U poBHO 3 AeBoukun? CuntanTte

BEPOATHOCTb POXXAEHNA OeBOYEeK N Mallb4MKOB PaBHbIMW. OTtBer Bblpa3nTe B NpOoLUEeHTax, OKpyrine 40 LesbiX.

31
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LiBeT wepcTu y KoLeK 3aBUCUT OT B3aUMOLENCTBUSA HECKONbKIMX reHoB. OKpac onpepenseTcs pacnpenenexHmem 2
TUMOB MUIMEHTOB: 3yMenaHnHa(YepHO-KOPNYHEBbIN) 1 deyMenaHnHa (XKenTo-opaHKeBblin). OTUN MUrMeHTbI
CUHTE3VpPYIoTCS 13 OOHOMOo NpeaWwecTBeHHKa GepMeHTaMu, 3aKoAMPOBaHHbIMN OBYMSA Pa3HbIMU reHamu.
DepMeHT, NprBoAsLWMIA K 06pa3oBaHunio beomMenaHmnHa, 3akoanposaH B X-xpoMocoMe. l'eH nmeet 2 annens: O -
LOMUHaHTHbIN annenb, OTBETCTBEHHbBIV 3a CUHTE3 NUTMeHTa(Npu HanM4nmn AaHHoro 6enka NPakTN4YecKn Becb
npeawWwecTBeHHNK nepexoanT B ¢eoMenaHunH), o - GeoMenaHnH He CUHTe3NpyeTcs. [eH, OTBETCTBEHHbIN 3a CMHTE3
3yMenaHuHa, PacnonoXeH B COMaTUYECKO XpOMOCOMe 1 UMeeT 3 annenis, KoTopble onpefensoT GopMy rpaHyn
NUrMeHTa Npy NONNMEPU3ALLIAN 1N NX PACTIONOXEHMNE B BONOCKE: B - rpaHybl MoYTU Kpyrble, PacnofioXeHb!

65113K0o; b - rpaHynbl oBanbHble, oTAaNeHbl Apyr oT Apyra bl - rpaHynbl yonMHEHHbIE, elle bonblue pa3HeceHbl

YEPHbIA LLIOKONAZIHbIN LUMHAMOH

[MomMumo aToro eule 1 ayToOCOMHbIN reH onpenenseT “pa3baBneHne” NMrMeHTa NP OTNIOXKEHNN B BONOCKE.
[loMVHaHTHbIV annenb (D) NpMBoanuT K 6NeKknoMy LBETY LWEPCTU 3a CYET MEHbLUIErO KONMYECTBa rpaHys NUrMeHTa.
PasbaBneHne yepHoro LBeTa NpMBOAUT K GOPMMPOBaHUIO roNy6oi OKpacKu, LWOKONaAHOro — K NINM0BON, LUHaMOH

- K OKpacke (aBH, PbIXXero - K KpeMoBOIA.

@DopMUpoBaHVe NOOC Ha Tene KoAMPYeTCs reHoM AryTu, KOTOpbIV MMeeT 2 annens: JOMUHaHTHbBIN, KOTOPbI
NpUBOANT K GOPMUPOBAHIIO TEMHBIX 11 CBET/IbIX MOIOC Ha BOIOCE, U @ - TUNepMeNaHUCTUYHbINA, GOPMUPYOLLAI
OOHOTOHHbIV BoNoc. Ha pucyHke nsobpaxeHa pofocnoBHas napbl poamtenent (P2). Ons nonyyeHns gaHHbIX KoTa U
KOLWKY BbINn NCNofb30BaHbl YACTONOPOAHbIe poanTenn (P1, xapakTeprcTUKM Nopoabl YKa3aHbl Ha cxeme). B
NepBOM CKpeLMBaHNM OT AaHHbIX KoTa 1 Kowkn (P2) 6binn nonyyeHsbl 5 KOTAT, 2 U3 KOTOPbIX: NOocaThi KOT
OKpaCcKW LMHaMOH 1 NonocaTblii KOT NNN0BO OKpacKu. V13yynTe cxeMy CKpelLBaHWs 1 OTBETLTE Ha BOMPOCHI.

OTBET yKaXuTe B NPOLEHTax 1 OKPYrNuTe Ao ToicauHbIX (Hanpumep, 1,528%)

& KpemoBbIiA 2 YepHblit ' ynHamoH Q pbixuit
OJAHOTOHHbIV OAHOTOHHbIN nonocarblii nonocartbin

C KaKoW BEpOSITHOCTbIO B MOTOMCTBE OT AAHHOI KOLIKYM C KOTOM ByayT Nofly4YeHbl MonocaTble KOLWKU NINI0BOro

okpaca?




C KaKol BepOATHOCTbIO B MOTOMCTBE OT 4aHHOMN KOLIKYM C KOTOM ByayT nofyyeHbl nosiocaTtble KOTbl okpaca ¢paBH?

3.125

6 6annos

Y 0eKopaTUBHbIX LOMALLHMX KPbIC €CTb AOMVHAHTHAs MyTaLums, NpuaatoLLan XENTbI OKpac WepcTu.
[eTepo3unroTHble No 3TOMY annesnto KpbICbl UMEKOT XENTbI OKpac, a roMO3UroTHbIe nornbatoT Ha aMBpUoHanbHOM
cTagun. Kpbicbl, He HeCyLe AOMUHAHTHOrO annens, UMeLT Cepyto oKpacky. [loMVHaHTHBbIV reH, oTBevaroLunii 3a

pa3BnTME XBOCTa HOpMaJ'IbHOM ONHbI, NOKann3oBaH B TOW Xe XpOMOCOMeE, HYTO U reH OKpacKwu WepcTn, N N3BECTHO,

4TO BEPOATHOCTb KpoccuHrosepa coctasnseT 40%. OTBeTbTe Ha BOMPOChI.

KaKyro 00110 B NOTOMCTBE COCTaBAT XENTble KPbICbl C XBOCTOM HOpMaJ‘IbHOIh LONHbBI NPy aHannanpytoLem

CKpelwnBaHnn umc—umreTepoammel? ,D,aVITe YNCNEHHbIN OTBET B npoueHTax.

30

KaKyro 007110 B NOTOMCTBE COCTaBAT XENTble KPbIChbl C KOPOTKMM XBOCTOM MpUY CKpeLnBaHnn OBYyX Unc-

anretepo3unrot? [aiTe YNCNEHHbI OTBET B MPOLIEHTaX.

16

Kakyto 0osito B NOTOMCTBE COCTAaBAT Cepble KPbIChl C KOPOTKMM XBOCTOM MPU CKPELLMBAHMN ABYX LNC-

anretepo3unrot? [aiTe YNCNEHHbIV OTBET B MPOLIEHTaX.

12
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Vcnonb3oBaHue Hykneasbl ST N03BONAET YCTAHOBUTbL MNONOXKEHVE TOYEK Hauana v OKOHYaHUsa TPAHCKPUNLUK reHa.
VccnepoBatens U3yyan TpaHCKPUMLMIO reHa afeHoBYpYyca, KOTOPbIN LLEeNIMKOM PacrnofioXeH BHYTPY ¢parmMeHTa
afeHoBupycHol reHoMHo OHK, nonyyeHHoro nytem o6pabotkn ageHoBupycHoin JHK pecTpukTadamm BamHI un
EcoRI (npouenypa ouncTtku atoro dparmMenTta OHK ons kpatkoctu He onvcaHa). JaHHbiii dparmeHT OHK nmen
pa3mMep 8 TbicaY Nap HyKNeoTnaos (T.M.H.). VI3BECTHO, 4TO B NCCNEeAyEMOM reHe HeT MHTPOHOB. Takxe U3BeCTHO,
4TO BHYTPY TPaHCKpMBMpPyeMol YacTu 3Toro reHa HaxoamTcs calT Sall. Ha pucyHke A nokasaHa KapTa onvMcaHHOro
¢dparmeHTa ageHosupycHorn OHK. MaTtpmnyHasa uenb JHK BbineneHa kpacHbIM LBETOM. ViccnenoBaTenb BblAenun n3
KNEeToK, MHPULNPOBAHHbIX afeHOBUPYcoM, Monekynbl PHK v rubprnansosan ux c pparmeHTamMm ageHoBMpPYyCHOM
[HK:

* B opHom 13 akcnepumenToB (1) no rmbpunamnsaunm nccnegoBaTesib UCNob30oBan GparMeHT afeHOBNPYCHOM
OHK mexay cantamn pectpukunm Sall n EcoRI, MeueHHbI pagnoakTneHbIM docdopom no 3'-KoHLy
MaTPUYHON Lenu.

* B npyrom akcnepumenTe (II) gns rubpunamsaunm ncnonb3osasncs GparMeHT ageHosmpycHol OHK mexay
canTamm BamHI 1 Sall, MeueHHbIn no 5'-KoHLy MaTpuyHoi uenu. mMbpuansaums npeactaBnset cobon
o06pa3oBaHme BOLOPOLHbIX CBA3EN MeX Ay KOMMIeMeHTapHbIMU NocnefosaTensHocTaMu (nepes
rnbpuaunsaumnen monekynol AHK neHaTypupytoT). Janee obpasel, obpabaTbiatoT Hykneaso S1B ycnosusx,
NPV KOTOPbIX PacLLEenstoTCs ToNbko ogHouenoyeyHble yyacTkn PHK v JHK, Ho He BHOCATCSA pas3pbiBbl B
[BOWHblE cnvpanu. MNocne 3Toro NPoAyKTbl peakumun pasaensioT nyTem AeHaTypupytollero anekTpodopesa,
npeaBapuTenbHO paspyLume Monekynbl PHK nyTem wenoyHoro rugponusa. PeaynstaT anektpodopesa
NPOSBASAIOT C MOMOLLbIO aBTopaamnorpadumn. Ha pucyHke b nokasaH peaynbtaT anekTpodopesa
(aBTOpagunorpadumn) B ABYx onuncaHHbIx akcnepumenTax (I v Il), noanucaH pasmep BbiSBASEMbIX MONOC

monekyn OHK.

®parmeHT ageHosupycHon AHK

A

8 T.M.H.
|
] 1
BamHi 5T1.n.H. Sall 3T1.N.H. EcoRl
5, 3!
3' 51

— 3,5 T.N.H.

TTNH. | -

Ha kakoMm paccTosHum oT caliTa BamHI HaxoaunTcs Touka Havana TpaHCKpunuumy nayyaemoro reHa? OTBET yKaxuTe

B TbiCAYaxX Map HyKNneoTnaos (T.I'I.H.) C TOYHOCTbIO 00 OeCATbIX.

1.5

Ha kakom paccTosHum o canta EcoRl HaxoouTcs Touka OKOHYaHNA TPAHCKPUMLMK ndydyaemoro reHa? OTeeT

YKaXnTe B TbiCAYaxX nap HyKNneoTnaos (T.I'I.H.) C TOYHOCTbIO [0 OeCATbIX.

2.0

YKaxunTe pasdmep TpaHCKprbUpyemol YacTu reHa (B T.M.H. C TOYHOCTbIO A0 AECATbIX)
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7 bannos

Y Hesabynok okpacka BeHUYMKa onpefenseTca AByMs reHamu — M n N. PaccMoTpuTe cxeMy ABYX CKpPeLLBaHNN

He3abyaok.
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6enblit BEHYMK PO30BbLIA BEHUMK
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Kak HasbiBaeTca BapuaHT B3anmopeiictena reHos N n M?

a) KO@OMVHUPOBaHNE

6) AOMUHAHTHbIN 3aNUcTas

B) peLiecCUBHbIN 3NUCTas3
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r) KyMynsiTUBHas nonuMepus

Bbino npounssegeHo ckpelimBaHme crHX He3abyaok, rmbpraoB NEPBOrO NMOKONEHWS OT ABYX NEPBbIX
CKpeLBaHuii, ¢ 6enbiMmn pacTeHUAMY Kak NokasaHo Ha N306pakeHnn. BeluncnuTe oxngaemMmoe KoimyecTso
ocobeli c reHoTnom N_M_ BO BTOPOM MOKOMEHWM, ECAIN KONIMYECTBO NOMYyYeHHbIX ceMsiH cocTaBuno 504. OTeet

3anuuwnTe B BLUAe LENoro ymcna.
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Kakoe KonnyecTeo rubpuaoe BTOPOro nokoneHus 6yayT MMeTb PO30Bble LBETKM, ecin y pogutenen P1annenu
reHOB COCTaBASAKT FPynmbl CLEMNIeHNs, a 4acToTa KpoccuHrosepa pasHa 13%? OTBeT 3anuwunTe B BUAE Lenoro

umcna. OKpyrneHus npoeoguTe no npasunam matematnkn (0,5 —1, 0,4 — 0).
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