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YacTtb 1

Bbibop ogHoOro BapraHTa oTBETa

16ann
Mpn n3yyeHum bronorun ameeronosoBs (Channa argus) - npoMbicnoBoro Ha JansHem BocTtoke Buga pbib — bbina
obHapy»xeHa HoBasi Mopda pbib, obnafatoLx CBET/ION OKPACKON 1N3-3a NOHOro OTCYTCTBMA MenaHuHa. [ns

nccnegoBaHMs MeXaHU3MOB HacIe0BaHNSA TaKon OKpacKu yl-IéHbIe nposenn pag CerLLI,I/IBaHVIIZ, KOTOpble

n3o06pakeHbl HKe. Kakre 3aKoHbI Nydlle BCEro OnvcbIBaloT HACNeA0BaHVe OKPaCcKM y 3MeerofioBoB?

progenitor

generation

F, .
generation

3akoHbl MeHpens

3aKoH Xapaun-BanH6epra

Teopusi MopraHa

3aKOHOMEepPHOCTHU LMTOMSIa3MaTUYECKON HAaCeaCTBEHHOCTU



16ann

Kakoe pacluennieHre no okpacke byfnet HabntogaTbCcs B TPETbEM MOKONEHNIN OT CKpeLLBaHWa ABYX
reTepo3nroTHbIX 3MeerosioBoB Npw ycnosuv NOSTHOCTbIO cBobOAHbIX CerLLl,l/IBaHVIIZ cpenn NnoToMKOoB NepBoro

MOKONNIeEHNA N OTCYTCTBUA aCCOpTaTI/IBHOCTVI?

15:1




16ann

Ha (bOTO npencrtaBsneH Kapnotumn COMaTUYeCKOW KNeTKn onpeuenéHHoro NMO3BOHOYHOMO XMBOTHOr0. CKOMbKO

XPOMOCOM MOXHO 6y,u,eT Habnopatb BCrnepmarto3one 31oro xe Buaa?

O 18

() 26

() 89

O »52




16ann

CKOJbKO reHOTMMOB MOXHO HabntofaTb B MOTOMCTBE BTOPOro NOKosieHUA OT CKpelknBaHNA ABYX rOMO3UIOT No

Pa3HbIM annenam npu ycnosumn Hanmn4na wecTn annenew aHann3npyemoro reHa B I'IOI'I\/J'|F|Ll,l/ll/l’.7




16ann

CornacHo 0jHOMY UCCMef0BaHNIO, K MOSBNEHNIO N30BPpaXKEHHON Ha pucyHKe GOpMbl NNofa ToMaTta, MOXeT
NPVBOANTb FTOMO3WNIOTHbBIN FEHOTMN MO PeLEeCCMBHOMY annento Noboro N3 AByX reHoB, HAXOAALUMXCSA Ha pPa3HbIX
XpoMocoMax. CKpecTunu npeacTaBrTenell AByX pa3HbiX COPTOB TOMATOB C yYKa3daHHOW GopMoii niofoBs. Y Kaxaoro
13 copToB cneumnduyeckas Gopma bbina obecneveHa peLecCMBHbIM FOMO3UTOTHBIM COCTOSHMEM MO OAHOMY FeHY, B
TO BPEMSs KaK Mo Apyromy reny 611 JOMUHAHTHbIN FrOMO3UrOTHBIN reHoTwn. Kakosa 6yneT fons ToMaToB ¢

n306paxk€HHOM GopMOI NNOJOB B TPETHEM MOKOMNEHWIM OT TAKOro CKpellnBaHna?




16ann

CviHapom lMaTay — aTo Tprcommsa no 13 xpoMocoMe. Takas MyTaLMs MOXKET BO3HUKHYTb B XOe HepacXoxaeHuns
XPOMOCOM Mpw Melio3e. Eciiv B runoteTnyeckoin nonynaumy BeposTHOCTb HepacxoxaeHus 13 napbi xpoMocom B
nepeoM geneHun meriosa coctasnaet 0,09, a HepacxoxaeHuUs BO BTOPOM [efeH Meiioda He MPonCcXOoamT, TO
yeMy bymeT paBHa 4acTOTa BCTPEYaeMOCTU raMeT C NniiHeln konven 13 xpomocombl B aTol nonynaumn? Boibepute

camblii 6Nn3KKit 0TBET. YYTUTE, YTO ramMeThbl, He cofepxaluve 13 XpoMoCoMbl, HEXKN3HECTIOCOBHbI.

4,5%

4,7%

8,2%

9,0%

16ann

Ha 4 xpoMocoMe YennoBeKa HaxO[ATCA reHbl TPEX pasHbIx rmmkodopuHos: A, B n E. B pesynbtaTbl kKakoro npouecca,

CKOopee BCero, o6paaoBan|/|Cb COBpEMEHHbIE reHbl FJ'II/IKOCI)OpI/IHOB yenoeeka?

aynianKkauumumn

aeneuun

nHcepuun

nHBepcun



16ann

Kakas MyTalLus B 6e10K-KoAUPYHoLLEM PervoHe oKasbiBaeT Hanbonee apaMatinyeckoe BAUAHNE Ha
nocrnefoBaTeNnbHOCTb 6enka?

MUCCeHC-MyTauuns

HOHCEeHC-MyTauuna

BblnageHwne Tpunneta

BCTaBKa Tpunsieta

16ann

Kakoe CBOICTBO reHeT!Yeckoro Koga no3sonset 61oTexHonoraM Npon3BoAnTL YenoBeyeckune 6enKkmn B KneTkax
bakTepunin?

BbIPOXAEHHOCTb

OAHO3Ha4YHOCTb

YHUBepCcanbHOCTb

I'IOMEXOYCTOW-I NBOCTb



Ne10

16ann

YTo 13 nepeuncneHHoro HE aBnseTca Heobxoommon ctaamel pennvkaumm OQHK?

pa3pylweHne soaopoaHbIX cBs3en MeXay KoMmnieMeHTapHbiMU y4aCTKaMun

yanuHeHune 3'-koHua monekyn OHK

yonnHeHune 3'-koHua monekyn PHK

yanuHeHune 5'-koHua monekyn AHK

Yactb 2

Bbl60p OT OAHOro Ao NATK BEPHbIX BapaHTOB OTBETa



2 banna

BbibepunTe BepHble yTBEPXAEHUS O NpeacTaBieHHoN GopMyne

OH OH

fBNeTca HyKJ1eo3ngom

COQEpPXMUT NYPUH

coAepXXut nupnMmnuouH

coaepXxuT pubosy

COAEPXUT fe3oKcupunbosy



2 banna

BbibepuTte nprMepbl KOMBUHATVUBHOWM N3MEHYNBOCTH

nosiBneHne TeMHor1a3oro CBeT/ioBosyiocoro BHyKa y roMo3uroTHOW CBeT/IorNna3on
CBET/I0BOJIOCOMN GGGYLLIKVI N rOMO3UIroTHOro TeMHors1a3oro TeMHOBOJ10COro
aeanywkn

nogBsieHUe ceeTnors1a3oro cbiHa y roMo3nNroTHbiX TeMHOOMN1a3blX pOﬂl/ITEHEﬁ

yBenunyeHune reMmaTokputa y pe6éHka poguTenei ¢ HopMasnbHbIM reMaTOKPUTOM
nocse nepeeana ceMby B FOPHYI0 MECTHOCTb

nosiBfieHne pebEéHka c nepeoi rpynnoi Kkpoeu no cucteme ABO ot poguteneii ¢
YeTBEPTON M TpeTben rpynnamm (y4TuTe, YTO reHOTUNbl poauTenen He
No3BONAIOT 06BACHUTDL faHHbIN Npumep Bom6enickum peHomeHoM)

nosIB/IEHNE KOLWKMN YepenaxoBo OKPacKn y PbDKEro KoTa 1 YEPHOWM KOLIKMN

2 banna

BbibepuTe Monekynbl, 455 KOTOPbIX BblNOfHAETCs npasuno Yapradda

OHK xpomocom yenoseka

nnasmupHasa OHK 6aktepnia

MPHK

TPHK

pPHK



2 banna

Kakune cTpyKTypbl 0683aTeflbHO AOMKHbI MPUCYTCTBOBaTh Y 6akTepun, KoTopas ABNAETCA JOHOPOM Ans
KOHblOraumm?

F-nnasmunga

F-nunn

HEeCKOJIbKO XTI'yTUKOB

reéHbl Pe3sNCTeHTHOCTU K aHTU6MoTuKaM

C/IN3NCTDbIN Yexon

2 banna

Kakue npoLecchl MOryT NPUBECTU K U3MEHEH W0 YacToT annenelt B Nonynaunmy npy nepexone ot NoKoneHus K
NOKONeHn?

aCCopTaTUBHOCTb CKpeLin BaHWN

MuUrpaumm

ecTecTBEeHHbIV oT6op

nonosoi ot6op

apend reHoB

YacTtb 3

OueHnTe BEPHOCTb CYXXAEHWUN



10 6annos

BbibepunTe BepHble cyxaeHus

B sppax knetok yenoeeka 6o5iee 0gHOro SAPbLILKOBOro opraHu3aTopa.

BenkoBbie cy6beanHubl aykapuotndecknx PHK-nonnmepas copgepxxar B cBoemn
nocriefoBaTeNIbHOCTU CUrHan AAepPHOro MMNopTa.

B HopMe KpoccuHroBep B XXWSHEHHOM LIMKJ1e HEMPOCTOpPbl MPOUCXOAUT Npun
obpasoBaHuu crop.

Monekynbl pPHK B kneTkax aykapuoT CUHTE3MpPYIOTCS HEMaTPUYHO.

Yucno nyprmHOBbIX OCHOBaHWI paBHO YNCy NMPUMUANHOBbBIX OCHOBaHUM B
no6on TpaHcnopTHon PHK.

OHeprus Hykneo3ngTpudochaToB TPATUTCH TOJIBKO HA CTagUSAX MHULMALMMN 1
3MOHraLMn TPAHCAALMK, HO HE TPaTUTCS BO BPEMS TEPMUHALMMW TPaHCASLUN.

B comaTtnueckux knerkax HEeKOTOpPbIX BUAOB XXUBOTHbIX B HOPpMe COo4epXUTcH
MeHblLlue OBYX NOoJ&I0OBbIX XPOMOCOM.

Y MHOroKneTouHbIX XXMBOTHbIX HE BCTpeyaeTcss reHOMHbIV TUN onpepeneHns
nona.

JdomMmunHaHTHOe 3aboneBaHune, cuensieHHoe ¢ Z-XpOMOCOMOW, B NOMYyNsALMMN NTUL,
BCTPEYaeTcs y CaMLIOB Yalle, YeM y caMoK.

B ocHOBe KpOCCUHroBepa NIeXUT npoLiecc peKoM6uHauumn mexay
rOMOSIOrMYHbIMY XpOMaTUgamMu.

YacTtb 4

PewwnTe 3agaun



6 6annoe

CooTHecuTe BUPYC U hepMeHT, KOTopbI 06583aTeNbHO fo/MKeH BbiTb 3aKOAMPOBaH B reHoMe 3Toro Brpyca.

BIY peBepTasa
KOPOHaBMpyc 6enok nusnca
dar T7 PHK-3aBncnmasa PHK-nonvmepasa
BMpPYC rpunna HepaMnHMAa3a
BMpYC renatuta B remMarrioTUHNH
Ne 2
8 6annos

BupyneHTHoOCTb (cnocobHOCTb 3apaxaTb opraHnaM xo3svHa) y rpuba Nectria haematococca onpegensetcs
Hanuuvem goMuHaHTHoro annens P reHa Pda, nokannaoBaHHOro Ha Tak Ha3blBaeMoii B-xpoMmocome — KOpoTKoM
XPOMOCOMe C HebOSbLLNM YMCIOM FeHOB, AN KOTOPO XapaKTepHa KofM4yecTBeHHas HeCTabunbHOCTb — MOryT
BO3HMKaTb KaK LUTaMMbl C AOMOMHUTENbHBIMU KOMUSAMI 3TOM XPOMOCOMbI, Tak 1 BoBce 6e3 Heé. JInleHHble annens

BUPYNEHTHOCTU rprbbl CMOCOBHBI MUTATLCS TOMbKO CanpoTPObUYECKH.

Bonbluyto YacTb XU3HEHHOMO UMKa rpub NpebbiBaeT B ranjiougHOM COCTOSIHUM, 11 TOSIbKO BO BPEMS MOJIOBOTrO
npouecca nosiBAseTcs AUKapuotTndeckunin muuennia. lNocne kapnoramMmnm NpoUCXoanT Melios ¢ 06pasoBaHeM

ackocnop.

B Meli03 BCcTynuna gunnongHas Knetka ¢ 4ONONHNUTENbHbIMUK ABYMSA B-xpomocomamum, obpa3osaBLiasca npu
CNUSHUN OBYX YNCTbIX NMVHWA: BUPYEHTHOrO LWTaMMa 1 canpoTpodHoro. /13BecTHo, 4To npu Melio3e ¢
BeposTHocTbio 0,04 nponcxoanT HepacxoxaeHve no ogHoi 13 nap B-xpoMocoMm B NepBoM AeneHnn Merosa.

HepacxoxneHuns Bo BTOPOM AeNeHNN Ui cpasy no AByM napam B-xpomMocom He cnyuyatoTes.

Hangute yacToTbl GEHOTMMNOB B MOTOMCTBE:

BupyneHTHble

CanpoTpodsl

OtBer Javite B 4eCATUYHbIX Apobsx!




19 6annos

CucTtema rpynn Kpoeu MNS ocHoBaHa Ha ABYX reHax (rmnkogopuH A 1 rnukodopuH B), pacnonoxeHHbIX psaoM Ha
4 xpoMocoMme v HacreayeMmbix cuenneHHo. Annenv ramkogpopuna A M v N npusoasT k 06pa3oBaHuio Ha
MOBEPXHOCTY 3PUTPOLUTOB CreunudnyecKX aHTUreHOB U PacnpOCTPaHEHbI B MOMY/SLMLN, HO PeaKO BCTPeYaeTcs
"Hyneson" annenb O, He OTBEYAKOLINIA 38 CUHTE3 AHTUIEHOB. ANNeNn B3aMOAEVICTBYIOT MO NPUHLWNY
KOOOMUHMOBAHMA. AHANOrMYHas cuTyaums xapaktepHa ana anneneit S, s u Hynesoro O rerHa rnukodopuHa B.
Ecnun y yenoBeka OTCYTCTBYET KaKON-TO aHTUIEH Ha MOBEPXHOCTY 3PUTPOLMUTOB, TO B N1a3My KPOBU CEKPETUPYIOTCS

aHTVTeNa K aToMy aHTUreHy (Hanpumep, npu redotune MM SS s nnasme 6yayT aHTu-IN 1 aHTU-S).

ConocTaBbTe rpynnbl KPOBW: B ieBOM cTtonéue A0HOPbLI Nf1la3Mbl, a B MpaBoOM — peunnneHTbl.

0 0
M M
N N
MN MN

ConocTaBbTe rpynmbl KPOBW: B IEBOM CTONGLE OHOPbI 9PUTPOLMTOB, @ B MPABOM — PELUMUNEHTDI.

(0] 0]

S S

s s

Ss Ss
MS MO .

MyyriHa —— W XeHLHa —— BCTynatoT B 6pak. C Kakoi BEPOATHOCTbIO Y HUX POANTCH PEBEHOK C MEHbLLNM

NO Ns

YMCNOM TUMNOB aHTUTEN B N1a3Me KPpoBU, YeM y ntoboro 13 po,umenel?l?

Yucno nnn gpobb

MOXeT N1 XOTb KaKOW-TO pe6eHOK OT 3TUX pOﬂI/ITeﬂel?I ObITb peunnmeHToM nna3mbl KPOBK XOTA 6bl OT O4HOr0 13

popuTtenein?




na, ot obomx

Aa, oT MaTepu

pa, oT oTua

HeT

MOoXeT NN XOTb KaKo-To pebeHOoK 0T aTUX poauTenei bbiTb PeunnmeHToM 3pUTPOLUTaPHON Macchl XoTa Bbl OT

OQHOro 13 pogutenen?

na, ot o6omx

na, oT MaTepu

aa, oT oTua

HeT

B HekoTopoit nonynauuu, rae HE BcTpeyatotea «aedekTHbIe» annenn H OgHOro U3 rMuKoPopUHOB, rpynna c
HanBOsbLINM KONMYECTBOM aHTUIEHOB Ha apuTpoLuTe cBoicTBeHHa 20 npoueHTam HaceneHus. MNpy 3ToM rpynna
kposu M xapakTepHa ans 16 npoueHToB HaceneHus, a rpynna S — ans 49 npouerTos. HaliauTte YyacToTbl BCex

rannoTunos.

P(MS)

Yucno nnu gpobb

P(Ms)

Yucno nnu gpobb

P(NS)

Yucno nnu gpobb

P(Ns)

Yucno nnu gpobb




21 6ann

Ha nnaHete Tenb Tvpp pacTyT UBETbI NYHHOro NbinbHUKa. OKpacka LBeTka onpegenserca AByms reHamu A v B no
NPUHLMNY KYMYNATUBHOW NONMMEPU 1 BapbnpyeT oT 6efoll 4o TEMHO-CUHEN. [Tpn 3TOM LBETKM OTNMYatoTCes
H6onbwnmM pasdHoobpasmeM GopM 1enecTKoB, onpeaenseMbix B3anmMmoaencTamem reHos B n C no npuHumny
KOMMNEMEHTapHOCTL: MPOCTble NIENECTKN — PeLEeCCUBHbIE TOMO3UMOTbI, IONACTHblE — MPY HanMymy TofbKo B,
aXypHble — NpU HanVuun Tonbko C, HUTEBUOHbIE —NPU AOMUHAHTHBIX B C. 1 no reHy B, v no reny C

OTHOCKTENbHO CI)OprI nenecTkoB HabntogaeTca nonHoe OOMUHUpPOBaHWeE.

3anuwwnTe Lonu No peHoTMnam Npu cKpelwmBaHmm Asyx Tpuretepoanrot AaBbCc

CseTno-
Benbie lony6bie CuHue TeMHo-cuHUue
rony6bie
MpocTble
JlonacTtHble
AxypHble

HuteBugHble

13BeCTHO, UTO B HEKOTOPOI NOMNYNALMM YacToTa TeMHO-CHUX LBeTkoB paBHseTcsa 0,02, a yacTota 6enbix LBETKOB
— 0,09. Haiiti uacToTbl BOMUHAHTHbIX anneneit A u B, ecnu yacToTa [OMUHAHTHOIO annens B MeHbLie YacToTbl

OOMVHaHTHOro annens A.

3
=
I

Havinnte yactoty HuTesnaHbix ugetos, ecnn P(C) = 0,45:




7 6annos

Bbl nccnenyete Hekuii yyactok reHoma baktepuodara. CHayana Bbl nponsBenu ToueyHble MyTaLum 1 NonyyYnnm ns
OnKoro Tuna MyTaHToB no nokycam A, B, C, D, E, F, G. /I3BecTHO, 4TO BCe NOKYCbl PACMNofoXeHbl B OAHOM paioHe 1
COCEe[CTBYIOT APYr ¢ ApyroM. 3atem Bbl npounsBeny 7 pasnuyHbix eneumnii B 3TOM paioHe 1 NofyYunin 13 QUKoro
Tina 7 MyTaHToB: @, B, Y, 8, M, T, W. [leneunn pasHbie N0 pasMepy v MOryT BK/KOYaTb B cebs 6onee ofHown

TOYeYyHom MyTaLunn.

MyTaHTbl 61 NONapHO CKpelleHbl. PedynstaTtbl npeacTasneHbl B Tabnuue, roe "+ o3HavyaeT nosBneHme

pekoMbuHaHTOB AMKoro Tuna, a '—" nx oTcyTCTBUE.
ToyeuHbIn MyTaHT
LOeneuus
A c D E F
o + + — + - - +
B + — - + — — -
Y + - — + - - +
[ + — — — - — —
H + + + + — + +
T + + - + - + +
w _ _ _ _ — _ _
MocTpoiTe KapTy N3y4YeHHOro palioHa reHoMa bakTepuodara.
A 1
B 2
Cc 3
D 4
E 5
F 6




9 6annos

Hekunii runoTeTnYecknin onepoH OTBETCTBEH 3a CMHTE3 BELLEeCTBa TeNbTuppomMuumHa. 13BectHo, 4To akcnpeccus
3TOr0 OMEepoHa PerynnpyeTcs caMmnum TENLTUPPOMULIMHOM. Take Bbl 3HaeTe, 4To 4 reHoMHbIx nokyca (A, B, C, D)

KaK-TO CBA3aHbl C pa60T0|7| ornepoHa: nnéo perynmnpyrT aKCnpeccunto onepoHa, nnbo camu BXOAAT B €ro COCTaB.

Kak nokasatenb 3KCnpeccuy ornepoHa Bbl N3MepsieTe y pasHbliX WTaMMoB HaKTepuin akTUBHOCTb GepMeHTOB
TenbMyTasbl U TUPPCUHTa3bl. [118 aHanmnaa Bbl UCNOMb3yeTe AUKWIA TUM, MyTaHTHbIE WTaMMbl, Y KOTOPbIX KaKo-
nnbo n3 nokycos A, B, C, D yganéH, a Takke WTaMM, AUM0NGHbIA N0 BCeM U3yyaeMbIM fiokycaMm. JaHHblie 06

AKTUBHOCTAX TeJibMyTa3bl N TUPPCUHTa3bl NpeacTaBsieHbl B Tabnuue.

Fannownpgpb A B Cc D TenbmyTasa TuppcuHTasa
1 + + + + 50 10 50 10
2 + + + 50 50 50 50
3 + — + + 0 0 50 10
4 + + — + 50 10 0 0
5 + + + - 50 50 50 50
Ounnoua —/+ | /= =/ /- 50 50 50 10

I

[TpumeyaHwve: B guniovge 3anuck rnepesn Yeptoii /" OTHOCUTCS K reHOMHOW KoMK, a 3arnuck rnocse 4eptsl — K

n1a3MugHOU.

13y4aeMbIli onepoH ABnseTca:

aHaboNNTHbIM 1 H,qyuuﬁen bHbIM

aHabonnTHbIM penpeccw6eanb|M

KaTtabonuTHbIM MHARYUN6ENbHbIM

KaTaboNMnTHbIM penpecchen bHbIM

CooTHecuTe reHoMHbIe JTOKYCbI U UX GYHKUMN:

A onepatop
B nokyc 6enka-perynstopa
Cc NOKYyC TenbMyTasbl

D NOKYC TUPPCUHTA3bI




YT06bl fOKA3aTb CBO rMMNOTE3Y, Bbl LOMOMHUTENBHO N3MEPUIN aKTUBHOCTM GEPMEHTOB ELLE Y ABOUX ANMIOVAHbIX
no n3y4yaeMomMmy fIoKycy WwWTamMmmoB. Kakune ymcna Bbl noayunnm? 3anonHute Tabnuuy. He 3abbiBalite npo addekT

003bl reHos!

Ounnongbl | A B c D TenbmyTasa TuppcuHTasa

1| =/ +/+ |+~ | +/+

2 |/ |-+




