9-10 Knacc

bnok 1.

KakoBa nona ramer (a), obpasyowmxca y aBToTpunionga AAa?
1/2
1/3
1/6
1/8

BbibepuTe BepHoe yTBepxaeHne. MexaHusm lMLP ocHoBaH Ha:

NaeHTMdnUMpoBaHNM Nocnen0BaTeNbHOCTU HyKaeoTuaos B AHK
MHOroKpaTtHom KOnupoBaHUM y4yactka monekynol [IHK

Bolgenenun pparmeHta AHK, cogeprkaliero nsyyaemolit reH

MpoBefeHMM reHeTUYECKOTO aHaIN3 Y 3yKapuoT 6e3 UCNO/Ib30BaHUA PeCcTPUKTa3

HexpomocomHoe HacnefoBaHWe NPU3HaKa y Yesl0BEeKa MOXHO onpeaenTb C MOMOLLbIO:
FeHeanornyeckoro metoaa

YpaBHeHus Xapan-BaiiHbepra

PecTpuMKUMOHHOro aHann3a

bansHeuoBoro metoga

KneTkun 6aktepuin, gedeKTHble no reHam a, b, ¢, d u e TpaHchopmmposanm AHK b6akTepuit
AMKoro Tmna. MonyyeHHbIX TPaHCHOPMAHTOB BbICEAIM Ha cpeay M NOAYYUAN CheayoLme
pe3ynbTaThbl:

FeHotun | a+b+ | a+c+ a+d+ |a+e+ |b+ct |b+d+ | b+te+t |c+d+ |ct+e+ d+ e+

Kon-so 858 941 835 611 1034 287 92 609 290 935
KOJIOHUM

B Kakom nopsaake, Hanbosiee BEPOATHO, pacnoiaratoTcs reHbl B monekyne AHK?

A-B-C-D-E
B-C-A-D-E
B-D-A-C-E
C-B-A-E-D
E-B-D-A-C




5. 0OgpaHa 13 uenouek monekynbl AHK nmeet cneaytoulyto nocnegosatenbHoctb: 5’ TUM-LIIT-AAT-LLTT-
FUT-TAM-ULUT... Noa BAnAHMEM MOHU3UPYIOLWLErO U31ly4eHnA npomsowna geneuna 12-ro v 13-ro
HykneoTnaa. Kakol byget nocnefoBaTenbHOCTb AMUHOKMCIOT B NoAUNenTnae?

e  CepuH-ApruHWH-JIN3UH

®  CepuH-ApPruHUH-SIN3NH-STeunH-AnaHuH

¢ CepuH-ApPruHUH-/IN3nH-/leiumnH-/leiunH-AnaHuH

®  ApruHuH-NlenymH-Cepun-raytammH-J1enumH-TpeoHUH-APrmHUH
*  ApruHuH-flenumH-CepnH-fTMcTMamH-TUPo3nH-AnaHuH

6. Macca nnofoB pacrteHus onpegennerca 4-ms B3aUMOAENCTBYOLWMMN reHamu. Kakum byaet
pacuienneHune no GeHoTUNy B aHaIN3UPYIOLLEM CKPeLLMBaHUN TETPAreTepo3nroThbl, eC/IU TUN
B3aMMOAENCTBUA FEHOB ONPEAENNAN KaK KYMYNATUBHYHO NOJAMMEPUIO?

e 1:1:1:1:1:1:1:1:2:1:2:1:1:2:102
o 1:1:1:1:2:2:2:2:1:1:1:1
o 1:2:3:4:3:2:1
e 1:4:6:4:1
7. C6opKa reHoma nogpasymeBaeT:
*  BuouHpopmaTuyeckylo 06paboTKy AaHHbIX CEKBEHUPOBAHUSA
* JlurnposaHue obpasuos AHK, nonyyeHHbIX B pe3ynbtate pecTpmKkumm
*  AHanm3 meTadasHbIX XPOMOCOM LUTOrEHETUYECKUMU METOLAMM
®  OumMCTKa reHOMHOM U MuToxoHApuanbHol HK ot PHK

8. Kakoe pacuuennieHve no ¢eHoTUNYy HEBO3MOKHO NOJIy4YUTb NPU MOHOTEHHOM Hac/e40BaHUK
NpW3HaKa?

e 31

e 21

e 2:1:1
e 1:1:1:1

® Bce pacwenneHnua BO3MOXKHDbI

9. B nabopatopun nepenyTanm NnpobUpKM co LUTaMMamm TPEX BUPYCOB: NapBOBUpYCa, ageHoBUpyca U
peTposuMpyca. MOXHO 1 onpeaenunTb B Kakoi NpobrpKe HaxoaUTCA NapPBOBUPYC, 3HAA NMLLb
cofepsKaHune HYKNeoTnaos (KoanM4ecTso UMTO3UHOB, 'YaHUHOB U T.4. B o6pasuax)?

e [la, mOXHoO.

® Hert, Henb3A, T.K. TaKUM METOA40M OT/IMYUTL MOKHO TOJIbKO PETPOBUPYC

® HerT, Henb3s, T.K. HE0HXO04MMO 3HaTb NOC/eA0BaTENBHOCTb FEHOB BMPYCa

® HerT, Heb3A, T.K. ONPeAeInTb BUPYC MOXKHO TO/IbKO Nocsie MHOULMPOBAHUA KNETOK.

10. PaccTtoaHue mexay reHamu A u B oueHnam B 60 cM. Kak nonyunnm aaHHbI pe3ynbtat?

hd MNocrasnnu daHaansnpyruwee CKkpewmnBaHme oureTtepo3nroTbl No 3 TUM reHam. YacroTa
HEKPOCCOBEPHDbIX K/1aCCOB 6bl71a MeHbLLE YacTOTbl KPOCCOBEPHbIX K/1aCCOB.

b MNocTtaBman aHanusnpyloLee CKpeLmnmBaHme AUreTeposnroTbl Mo 3TUM reHam. YacroTa
KpOCCOoBEPHbIX KN1acCcoB 6bl71a MeHbLUE YacTOTbl HEKPOCCOBEPHbIX KNaCCOB.

i MoctaBunn aHanuMsupyloLLee CKpewmBaHe TpuretTeposnroTbl. PacctoaHne mexkay reHamu An
B onpeaennnn c nomoublo TpeTbero reHa, 10KaAM30BaHHOro MeXKay HUMU, UCNONb3yA
npasunno0 agaANTUBHOCTU.

d MNocTtaBnaun aHannM3unpyloLee CKpeLLmnBaHne TpureTeposunroTel. Belumcnmnnm pacctoaHmne Ha
OCHOBEe KOQd)d)MLI,MEHTa coBnageHuA.



11. Ha pucyHKe npeactaBaeHa cXxema CMHTe3a pMONETOBOro MMIMEHTa Yy PacTeHMA C YKasaHMEeM reHoB A,

BunC.

bnok 2.

duoneToBbIN

Kakoe pacuienneHue noay4ymTca npu cKpelmsaHmum pacteHus ¢ reHotunom AaBbCc n pacteHua ¢
reHoTunom Aabbcc?

®duronetosble, KpacHble, CUHME U Benble B COOTHOWeHMn 9:3:3:1
duronertosble, KpacHble, CMHME U Benble B cOOTHOoWweHUK 3:3:1:1
duonertosble, KpacHble, CUHUE U 6enble B COOTHOWweHun 3:5:3:5
duronetosble, KpacHble, CUHME U Besble B COOTHOWEHMN 5:3:5:3
duronertosble, KpacHble, CMHUE U Benble B coOoTHoweHnKn 1:1:1:1
duronetosble, KpacHble, CUHME U Besble B COOTHOLWEeHUn 27:9:12:16
duronertoBble, KPacHble, CMHUE U Besble B COOTHOLWEHUM 27:21:9:7

1. Y cobak noKyc S oTBevaeT 3a CNJ/IOLHYI0 OKpackKy wepctu. CywecteyeT 4 annena: S>s1>s2>s3.

S- cnaowHasa OKpackKa, s1 —Hebonblwue benvle OTMETUHbI, S2 — neran OKpacKa, s3 — oTAeNbHble TeMHble

NATHa.

Camua Co CN/IOLIHOM OKPACKOW CKPecTUan ¢ Neroi camkoi. Kakue pesynbTaTbl MOTYT 6bITb NOAYYEHbI?

TONbKO LWEHKU CO CMJ/IOWHbIM OKpacom

TONbKO WEHKM C HebonbWNMKN BenbiMmn OTMETUHAMM

TONbKO LLEHKM C Neroi okpackom

TONbKO WEHKM C 0TAENbHbIMW TEMHbIMW NATHaAMM

LLLeHKM cO CNNOLIHbIM OKPACcoOM U LEeHKU ¢ He6onbwmmm 6enbimu natHamm (1:1)

LLLeHKM co cnioWHbIM OKPacom M c nero okpackom (1:1)

LLIeHKK CO CNNOLLHBIM OKPAaCOM U LLLEHKU C OTAE/NbHbIMU TEMHbIMK NATHamMu (1:1)

LLleHKK c HebonbwMMK BenbiMm NATHAMM U C neroi okpackon (1:1)

LLleHKU c HebonbWMMK BenbiMU NATHAMU U LLEHKN C OTAE/bHbIMU TEMHbIMM NATHamM (1:1)
Merve WeHKU U WEHKN C OTAENbHBbIMU TEMHbIMU NATHamM (1:1)

LLLeHKK CO CNIOWHbIM OKPaCcoM, Nerne WeHKU U WeHKM ¢ Heboblwnmu 6enbimmn natHamm (2:1:1)
LLLeHKM CO CNNOLHbIM OKPAcoM, Nerme WEHKMU U LEeHKU C OTAENbHbIMU TEMHbIMU NATHaAMM
(2:1:1)

LLIeHKM CO CNNOLLHBIM OKPACOM, LLEHKU C OTAENbHbIMU TEMHbBIMWU MATHAMMU U LLLEHKK C
HebonbwmmmM 6enbimu naTHamm (2:1:1)

YKarKuTe BepHble YyTBEPKAEHUA:



MonyKoHcepBaTUBHAA penanKaLuua O3HavaerT, uTo poautenbckue uenu AHK cayxar
MaTpuL,aMU 0S8 CUHTE3a HOBbIX, AoYepHuX, ueneii AHK.

CuHtes AHK npoucxoaut B HanpasaeHnn oT 5’ K 3’ KOHUY Ha BeAyLen LLenu 1 B HanpaBieHUK
oT 3’ K 5’ KoHUY Ha oTcTalouwen uenu.

Mpw ytpate AHK-nonanmepasoin Il E.coli (3'-5’) 3K30HYKN€a3HOM aKTUBHOCTW A0/1XKHA
YMEHbLNTLCA CKOPOCTb cMHTe3a JHK, HO He ero TOYHOCTb.

PacnnetaHue asoiiHon cnupanu [JHK B 30He penanKatusHoii BunKku ocywecrenaerca AHK-
Xe/InKa3on.

MpW CY4MTbIBAHUM B TOM Ke HanpasaeHun (oT 5’ K 3’) nocnefoBaTeNbHOCTb HYKNEOTUAOB
HOBOCUHTE3MpPOBaHHOM Lenu JHK nonyyaeTca Takol e, KaK B POAUTENbCKON MaTPUUHOW Lenu.

Kakue ns nepe4vyncneHHbIX peareHToB 4aCTto NCNOb3YIOT AN1A BblaeneHNA HYK/1eMHOBbIX KUCNOT:

3TuUnoBbIA cNupT
Xnopodopm
JetepreHTnbl
MNepeKkncb BOAOPOAA
BpomucTbiin aTMani
OumeTtnncynbdpoKeng,

Camok Ap030chusibl C KOPUYHEBLIMM F1a3aMmn CKPeCTUIN C camuaMu, MeLWMn 6enble
rnasa. B nepBoM NokosieHMM NONYUNIN MyX C KpacHbIMU rnasamn. Bo BTopom
NOKOEHUN BbINN NOMYyYEHbI CAMKUN C KpACHbIMU U KOPUYHEBLIMY 11la3aMu B
cooTHoLWeHuK 3:1, a y camLOB Ha64anu paculenseHne Ha 0cobei ¢ 6enbivu,
KpacHbIMM U KOPMYHEBLIMW F1azaMu B COOTHoWweHnn 4:3:1. Kakne BbIBOAbl MOXHO
caenatb, UCX0AS M3 MOJTYYEHHbIX AaHHbIX?

FeHbl, onpeaensoLLme NpusHak 0THOCSTCS K OfIHOV rpynne CUuenieHns
MMeeT MecTo cuensieHHOoe € NoJIoM HacnegoBaHue

Mpr3HaK HacnefyeTcs MOHOTEHHO

MpusHak HacnepyeTcs AUTE€HHO

Y camLoB Ap030gounsibl He NPOLLIES KPOCCUHIOBEP

5. XpOMOCOMHbIe NePecTPoikM MOTyT 6biTb Bbi3BaHbI:

NoHusmpyowmm nsnyuyeHmem
3KTONM4YeCcKoi peKombuHauueit
ANKUAVPYIOWMMK MyTareHamm
HecnapeHHbiMK ocHoBaHMAMK JHK
KonxmymHom

6. B peryaaummn skcnpeccmm reHoB y4acTByHoT:

Mpomotop
JHxaHcep
Mpalimep
Onepatop
mukpo PHK



e TPHK
® Kartanasbl
e NHK-metuntpaHcdepasbl

7. 9bdeKT reteposnca moxKeT HabatoaaTbes:

* [pu MHBpUAUHre

* [lpu BereTaTmBHOM rMbpmnamsaumnn

* B noTomcTBe OT CKpeLwmBaH1A rmbpunaos NepBoro NOKoeHUsA

®* B noTomcTBe OT CKpeLmBaH1A rMbpnaos BTOPOro NOKONEHUSA

* B noTtomcrTBe OT CKpelUBaAHUA Pa3HbIX BUAOB PacTeHUN

®* B noTtomcTBe OT CKpewmBaHUA ABYX YACTbIX UHOEpeaHbIX NMHUIA

8. B pesynbTtaTe ruHoreHesa y pbli6 MOMKHO MOYYNTb MOTOMCTBO M3 ANLLEKIETKM B OTCYTCTBUU
reHeTMyecKoro maTepuana camua. OTmeTbTe BepHble YTBEPXKAEeHUS:

* [lonyyaemas B pesy/ibTaTe TMHOreHe3a 0cobb ABAAETCA MO CYyTU KJIOHOM CaMKMU.

* T[eHoTun ocobu 6yaer npeacTaBnATb cO60i1 yABOEHHbIW rann1ouaHblii HA6op Xpomocom
ANLEKNETKN.

® [UMHoreHes npeacTaBnseT coboi BapMaHT 6€cnosioro pasMHOKeEHUS.

* [uHOreHes npeacraBaseT coboit BapMaHT NapTeHoreHesa.

* [lonyyaemble rMHOreHe3omM ocobu byayT 6ecniogHbl.

9. BbibepuTe BEpHbIE YTBEPKAEHUA MPO TUMWHOBbIE AMMEDPbI

e O6pasylotca nog Bosaencteuem YP-usnyueHus
* [lpenaTcTBYIOT HOPMaZbHOMY X0AY penauKauum
* [IpMBOAAT K XPOMOCOMHbIM MEPECTPOiKam

®* MoryT BCcTpaneaTbCA B godepHtoto uenb AHK

®  MoryT BbI3bIBaTb CABUI PAMKW CYUTbIBAHUA

¢ KoppeKTtupytorca pepmeHTom $p0oTONANAZOM

10. TeTpaaHbI aHaNU3

¢ [o3BoAAET OLEHUTb PACCTOAHME MEXKAY reHaMU U LLeHTpoOMepou

¢ [loKa3blBaeT, YTO KPOCCUHIOBEP NPOXOAUT B Mei03e Ha CTagum YeTbipex Xxpomartua,.

* He npMmeHMM K acCKOMuLEeTam, NPOAYLMPYIOLLMM acKKU € 8 cnopamu.

e [loKa3sblBaeT, YTO reHbl HACNeAyHTCA CLEeN/IEHHO, NOTOMY YTO NPOMUCXOANT KPOCCUHIOBEP
¢ [logpasymeBaeT NoAcYeT acKOB, COAEepKaLLMX TO/IbKO KpOCCOBEpPHbIe Crnopbl



bnok 3.

l'eHbl A 1 B HaxogAaTcA Ha O4HOM Xpomocome. B aHanmMsnpytoLem cKpeLmBaHmnm
aureteposurotbl (AaBb x aabb) nonyyeHo pacwennenune 13:13:3:3. Kakan yactoTta
KPOCCUMHIOBEpPa MeXAay 3STMMK reHamm? OTBET yKaXKMUTe B NpoLLeHTax. BBeauTte uncno, okpyrame
[0 Lenoro ynmcna npoLeHTos.

OtBert: 19

CuHTE3 NurmeHTa obecneymBaeTca TPeMs Noc/1e40BaTe/IbHO UAYLLNMU BUOXMMUYECKUMM
peakuMamu, KotTopble KoHTpoampytoTcsa reHamun A, B u C. Ocobb, romo3nrotTHas no peLeccMBHom
MyTaumu B 1tobom U3 3TUX reHoB, He cnocobHa CMHTE3MpOoBaTb NUIMeEHT. Kakol byaeT nons
ocobei, cnocobHbIX CUHTE3NPOBATb MUIMEHT, B MOTOMCTBE OT CKpelmnBaHua aaBbCc x AaBbcc?
OTBeT yKaxknte B NpoueHTax. Beegnte 4yncno, okpyrame 40 Uenoro Ymcaa npoLeHTOoB.

OtBeTt: 19

Okpacka rnepbeB Y BOJIHUCTbIX MOMNYyraiyvkoB KOHTPOMpyeTcsa ABYyMs reHamu. MNpu
CKpeLUMBaHNM CUHUX MNOMNYraiyumkoB C XeNnTbiMu B F1 BCe nonyraiyvkn UMenun 3eneHbli
uBeT nepbes. [Mpu ckpeLwmBaHnm 3eneHbIX nonyraiyunkos u3 F1 ¢ 6esbimn
nonyraiynkamu B NOTOMCTBE Hab/1t04a/10Cb PaBHOE KOSIMYECTBO 3€/1EHbIX, CUHMX,
XEeNTbIX U 6enbIX 0co6eli. Kakoii NpoueHT CUHUX NOoMyranvymMkoB Bbl OXMUAaeTe yBUOAETb
NPV CKpeLLMBaHne 3e/1eHbIX nonyrainynkos n3 F1 mexay coboii? OTeeT ykasxuTe B
npoLeHTax. Beegute 4ncno, oKpyrame 40 LLeNOoro Yncaa NpoLeHTOB.

OrtBeT: 19

Ckonbko cantoB pectpukumm Alul (AGCT) MOXeT BCTPETUTLCH B CPEAHEM B
nocnegosatensHocT AHK annHoit 5000 nap Hyk1eoTuaoB? BBeanTte 4yncio, OKpyrine
[0 uenoro.

OtBerT: 20

96,4% ocobein B paBHOBECHOW NONYASLMN UMeeT JOMUHAHTHbIA heHoTun. KakoBa
yacTtoTa peueccusHoro annensa? OTBET ykaxuTe B npoueHTax. Beegute uncno,
OKPYr/IMB [10 L,es10ro Ymcsa npoLeHTOoB.

OtBeTt: 19

TemHan OKpacKa K/t0Ba y NTULbl 06yC/I0B/IeHa PeLLeccMBHON myTaumeir. U3BecTHO, YTO NPU3HaK
cuenneH c NoAoOM U MMmeeT NeHeTpaHTHOCTb 80%. KaKoli byaeT oxKuaaeman A04A NTUL, C
TEMHbIM K/IHOBOM BO BTOPOM MOKO/IEHUMN OT CKPELLMBaHUA CaMOK C TEMHbIM K/IHOBOM U CamMLLOB C
HOPMa/ibHbIM KNtoBom? OTBET AaliTe B NPOLEHTax, OKPYr/IMB A0 LEe/oro YMucaa npoLeHTos.

OtBeT: 20

Kakoli byaeT 0ona AnreteposnroT (reTeposnroT no ABYM reHam) B MOTOMCTBE CKpeLnBaHma
AaBbCCddEe x AabbccDdEE? OTBeT galiTe B NpoLeHTax, OKPYr/MB A0 L,e0ro Yncaa NpoLeHTOoB.

OtBer: 25

PacteHue c reHotMnom AABBDD ckpecTuam c pacteHnem, umetrowem reHoTun aabbdd.
Mony4YeHHbIX MOTOMKOB CKPecTUAn mexay coboi. KakoBa BEPOATHOCTb NOAYYUTb NOTOMKA C
reHoTunom aabbdd oT 3TOro ckpelmMBaHuMA, eCM U3BECTHO, YTO reHbl A 1 B cLenneHbl, a YacToTa



10.

11.

12.

KPOCCUHroBepa mexay HUMKn coctasnsnet 12 %? OTBeT galiTe B NPOLLEHTaX, OKPYr/IMB 40 Lesoro
yncna NPOLEHTOB.

OTtBeT: 5

YyueHbIi NOCTaBUA TpU cKpelwmBaHua: 1) AAbbxaaBB; 2)AABB xaabb 1 3)AaBb X aabb.
M3BecTHO, 4To reHbl A u B cuenneHobl. FTMbpuraos ot ckpelwmBaHms 1 ckpectnam c rubpugamm,
Nosly4eHHbIMK OT CKpewmnBaHmA 2. KakoBa byaeT fona ocobeli c reHoTunamu A_bb B
NOTOMCTBE OT TAaKOr0 CKpPEeLLMBAHUA, €CM U3BECTHO, YTO 408 ocobeli ¢ reHoTUNnom Aabb B
NOTOMCTBE CKpelumBaHua 3 cocTaBaana 45%? OTBeT ganTe B NPOLLEHTAX, OKPYI/IMB 40 LLeNoro
4Ymcna NPOLEHTOB.

OtBer: 23

B nonynsuMmn KOpoB YacToTa PeL,ecCMBHOTO aieNid reHa, onpeaenaiowero yCToMYMBOCTb K
pasBUTUIO MacTonaTiK (3abonesaHne MoNOYHbIX Kenes) coctaBnseT 13%. Kakon bygeT aons
YKMBOTHbIX C NPEeAPaCMNONOMKEHHOCTbIO K 3TOMY 3a60/1€BaHMI0 B PaBHOBECHOM MNONYASLMU, ECN
W3BECTHO, YTO reH ayTOCOMHbIN, @ cama MonyAAaunn B PaBHOW Mepe NpeacTaBaeHa CaMKamm U
camuammn? OTBET AaiTe B NPOLEHTaX, OKPYrIMB A0 LEeforo YMcia NPoLLEeHTOB.

OtBer: 49

19% Bcex HykneoTuaos B Ayxueno4veyHoi [AHK - ageHnH. KakoBa 405 ryaHMHOB B 3TOM
monekyne JHK. OTseT yKaxkuTe B NpoLeHTax. BBegute 4ncno, oKpyrame 40 Lenoro Yncna
NPOLLEHTOB.

Oteert: 31

JanbTOHM3M Y MYXKUYMH BCTPEYAETCA C BEPOATHOCTbIO 1%. KaKasa fona Hocutenel annens
[aNbTOHM3MA cpegm KeHwmH? OTBET yKaXkmTe B NpoueHTax. BBeaute uncno, okpyrame go
LLenoro Yncna NpoLLeHTOoB.

OtBert: 2



