1. UzBectHO, uto Bce Bunbl PHK cuntesupyrorcs na JJHK-marpuie. @parment monekynsl JJHK, Ha ko-
TOPOU CHHTE3UPYyeTCs ydacTok meHTpanbHoi netnu TPHK, mMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JI€OTHIOB (BEPXHSISL LIEeIb CMBICIOBAs!, HUKHAS TPAaHCKpUOUpyeMmasi).

5’ IITAATTTTALTAATIT-3°
3’ -TUTTLLHALTT TTALIA-5.

YcTaHoBHTE HYKIICOTHAHYIO TIOchenoBaTenbHOCTh yuacTka TPHK, koTopslii cuHTe3upyercss Ha JaHHOM
¢dparmenTe, 0603Ha4BTe 5’ U 3’ KOHIIBI 3TOTO (PparMeHTa U ONpeNeIUTe aMUHOKUCIIOTY, KOTOPYIO OyIeT mepe-
HocuTh 3Ta TPHK B mporecce OnocunTe3a Oenka, €Ciii TPETUH TPUILIET C 5’ KOHIIA COOTBETCTBYET aHTHKO-
nony TPHK. OTBet mosicaure. Jliis pemieHus 3aalust UCMONL3YHTe Ta0IUIly TeHETHUECKOTO KOJIa.

I'enernuyeckmii kox (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit | Cep — — |A
Jleit |Cep — |Tpn |T
Jeit |Ilpo |ITmc |Apr |V
0 Jeir |IIpo |(ITuc |Apr |L
Jeit |IIpo |(I'ma |Apr |A
Jeit |IIpo (I'mn |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Une |Tpe |JIuz |Apr |[A
Mer |Tpe |JIuz |[Apr [T
Ban [(Ana |Acn |Imum |V
r Ban |Ama |Aco |[Imm |10
Ban |[Ana |ITmy |Imm [A
Ban (Ana |ITmy |Imm (T

I[IpaBuia nosib3oBaHus Tadauuei

ITepBblif HyKI€0TH B TpUILIETE OEPETCS U3 JIEBOr0 BEPTUKAIBLHOTO Psiia; BTOPOM — M3 BEPXHETro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — W3 MPABOTO BEPTUKAIBLHOTO. Tam, Tie nepecekyTcs TUHUH, HAYIIHEe OT BCeX
TPEX HYKJICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.

2. ®parMeHT Havyalla TeHa MMEET CIEAYIOIIYI0 MOCIe0BATEIbHOCTh HYKICOTUIOB (BEPXHSS IeNh —
CMEBICJIOBasI, HIDKHSIST — TPaHCKpUOUpyemasi):

5’ — TAATTALILITLIATATATLILIAT —3°
3’ — ATTAIITITLIT TATATAITTA —5°.

I'en comepxut MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcuauuu. MHbopmaruBHas 4acTb
reHa HadyMHaeTCs C TPHUIUIETa, Kogupytomero aMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HadYMHAeTCsl WH-
¢dopmarrBHasg yacTh reHa? OnpeaenanTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MOIUIIEITHIHON
uenu. OTBeT nosgcHuTe. J[J1s1 BBIMOMHEHUS 3aJaHHsI UCIIONIb3YHTe TaOJIMIly T€eHETHYECKOTO KOJIa.

I'eneruueckmuii kox (MPHK)

l'[epsoe BTopoe OCHOBaHHE TpeTbe

OCHOBaHUeE |y |H | A |F OCHOBAaHHE
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jlent | IIpo | I'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana|Acn | I'mu
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

ArE< (AP EC|IPEC|IPEY

IIpaBuia moib30BaHusA TabanLeit

[lepBriii HyKII€OTH B TpUIUIeTe OepETCA M3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, rie nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, M HAXOAUTCS NCKOMAasi aMUHOKHCIIOTA.

3. ®parMeHT Hayaja TeHa MMeEeT CIEAYIOIIYI0 IOCIIEI0BaTeIbHOCTh HYKJICOTHIOB (BEpXHAA LeNb —
CMBICJIOBAs, HIDKHSASL — TPAHCKpHOUpyeMmasi):

5’ — ALIATTTTATLILITATATLTLT — 3’
3> — TTTAIILLITATTATATATLITLL - 5°.

I'en conepkUT MHPOPMATUBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcaauuu. MHdopmaTtuBHas yacTb
TeHa HAYMHACTCS C TPUIUIETA, KOAUPYIOMETro aMUHOKUCIOTY MeT. C Kakoro HyKJI€OTH/Ia HAYMHASTCSI HHPOP-
MaTuBHas yacTh reHa? OmnpenenuTe NOCIeI0BaTeNbHOCTh AMUHOKHCIOT BO (pparMeHTe MOJIMMENTHIHON
nenu. OTBeT nosicaute. /171 BRIMOMTHEHNS 3aJaHNs UCTIONIb3YyHTE TaOIUIly TEHETHYECKOTO KOJIa.

I'eneTnuecknii kon (MPHK)

Hepnoe BTOpOE OCHOBaHHUE TpeTLe

ocHoBamme| y | | | A | [ |ocHOBamme

®en | Cep | Tup | Luc Y
®en | Cep | Tup | Huc | 1T

Jeit [Cep| — | — A
Jeit [Cep | — |Tpu [T

Jleii | IIpo | T'uc | Apr v
Jleii | IIpo [Tuc | Apr
1 Jleii | IIpo [Iu | Apr
Jleii | IIpo (In | Apr

Wne | Tpe | Aca | Cep Y
Une | Tpe |AcH |Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acm | I v
Ban | Ana | Acn | [mu
Ban | Ana [Ty |I'mn
Ban | Ana [Ty |I'mu

E =

ey =

!
ity =

IIpaBuia mob30BaHusA TabaMLe

[lepBriii HyKII€OTH ] B TpUTUIeTe OepETCS M3 JEBOTO BEPTUKAILHOTO Psifia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psAJla U TPETUH — M3 MIPABOTO BEPTUKAIBHOTO. Tam, Tae nepeceKkyTes JIMHUM, UAYLIUE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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4. ®parMeHT Havyalla TeHa MUMEeT CIEAYIOINIYI0 MOCIe0BATENbHOCTh HYKICOTUIOB (BEPXHSS IleMh —
CMBICJIOBasI, HIDKHSISI — TPaHCKpUOHpyemasi):

5’ — ITATTAATALITTATLITTATT — 3’
3’ — TATAIITTATTALITATAATIIA — 5.

I'en comepxuT MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu s TpaHcuauuu. MHbopmaTtuBHas 4acTb
reHa HadyMHAeTCs C TPHUIUIETa, Koaupytomero amMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HauYMHAETCs WH-
¢dopmaTtuBHasg yacTh reHa? OnpeaenuTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MOIUIIEITHIHON
uenu. OTBeT nosgcHUTe. J[J1s1 BBIOMHEHUS 3aJaHHsI UCIIONIb3YHTe TaOJIMIly TeHETHYECKOro KOJa.

I'enernueckuii kox (MPHK)

Hepnoe BTopoe OCHOBaHHE TpeTbe

OCHOBaHME | Yy | I[ | A | I |ocHOBanme

®en | Cep | Tup | Luc v
®en | Cep | Tup | Huc | 1T

Jeii |Cep| — | — |A
Jleii |Cep | — |Tpu (T

Jleit | Ipo | I'uc | Apr Y
Jleit | IIpo [T'uc |Apr
0 Jleit | IIpo [T | Apr
Jleit | IIpo [I'mH | Apr

Wne | Tpe | Acu | Cep Y
Une | Tpe | AcH|Cep
Une | Tpe |JIu3z | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Acn | [ Y
Ban | Ana | Act | '
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |Tmm

=

gy

—
=1 =

I[IpaBuia nosib3oBaHus Tadauuei

[TepBblif HyKI€OTH] B TpUILIETe OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHEro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — W3 MPABOTO BEPTHUKAIBHOTO. Tam, Tie nepeceKkyTcs JTUHUH, WAYIIHE OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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5. Ucxoansiit pparment monekynsl JJTHK nmeeT cnenyronnyro mocienoBareIbHOCTh HYKICOTHIOB (BEpX-
HSIS LeNb — CMBICIIOBAs], HIXKHSSL — TPaHCKpUOUpyemasi):

5’ — TLITTTLTATTATLITT — 3’
3’ — [ITLLIITATALITATALL - 5°.

B pesynbrare 3amensl onnoro Hykiaeoruaa B JIHK yerBéprasi amuHOoKncIOTa BO (hparMeHTe MOTUTICTITH-
Jla 3aMeHWIach Ha aMMHOKuUCI0Ty Bas. Onpenenure aMHHOKUCIIOTY, KOTOpas KOJUPOBAJIACh 0 MYTallUH.
Kaxue nm3menenus npouzonuiu B JJHK, uPHK B pesynbrare 3amens! onHoro Hykieotuna? brarogaps kakomy
CBOMCTBY T€HETHYECKOT0 KO/Ia O/IHA U Ta )K€ aMUHOKHKCJIOTA y PA3HBIX OPraHU3MOB KOAMPYETCS OHUM U TEM
xe TpurieroM? OTBeT nosicuute. /11 BBINOMTHEHN 3aJaHNs UCTIONIB3yHTe TaOJINIly TeHETUYECKOTO KOJa.

TI'enernueckmii kox (MPHK)

TepBoe Bropoe ocHoBanue TpeTbe

OCHOBaHME | y | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc v

N ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | Ilpo |Iu | Apr
Jleii | IIpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Act | I'mu N
Bain | Ana |Acn [ Tm |1

Ban | Ana [Ty (Tm [A
Ban |Ana [Ty (I'mu (T

ity =

ER =

IIpaBuniia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIETEe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, I1e nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.

6. ®parmMeHT Havaja reHa MMeEeT CIEAYIOIIYIO IOCIIEI0BAaTEIbHOCTh HYKJICOTHOB (BEpXHASA LeNb —
CMBICIIOBAsI, HUXKHSSI — TpaHCKpHOUpyemasi):

5’—THATTTTUTUTITATUTAIT — 3°
3’ — U TALUUTATALIITATATLILL — 5°.
I'en conmepkuT MHOOPMATHBHYIO U HEMH(POPMATUBHYIO YacTH AJs TpaHciusinuu. MHbopmaTuBHas yacTh
reHa HAuMHAETCS C TPHUIUIETa, KOIUPYIOImEero aMuHOKucIory MeT. C Kakoro HyKJI€OTHIAa HAYMHAETCS WH-

¢dbopmaruBHas 4acth reHa? OnpeaenuTe MOCIeI0BATENBHOCTh AMHHOKHUCIIOT BO )parMeHTe MOJUNENTHIHOM
neru. OTBeT nosicHUTE. J[7151 BBITOTHEHUS 33JaHMsI HCITOJIb3YHTE TaOJIMIly TeHETHYECKOTO KOJIa.

I'eneTnuecknii kon (MPHK)

TMepBoe Bropoe ocnoBanue Tpertbe
ocHoBamMe|y |[| |A |I |ocHoBaHue
®en |Cep | Tup | Huc |V
v ®en | Cep | Tup | Luc | 1]
Jleir [Cep| —| — |A
Jleit |Cep| — | Tpu |
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Jleit | IIpo | T'mc | Apr
Jle#t | IIpo | T'mc | Apr
1 Jle#t |IIpo | I'mH | Apr
Jle#t |IIpo | I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | AcH | Cep
Une | Tpe | JIuz | Apr
Mer | Tpe | JIuz | Apr

Ban [ Ana| Acn | I'u
Ban |Ana|Acn|Iu
Ban |Ana | Ty |
Ban |Ana | Ty |

OrEg|TarEC|TIrEL

I[IpaBuja nosib3oBaHus TadauLeil

[TepBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBLHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl IMHUU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.

7. Monekynsl TPHK, Hecymme cooTBeTCTBYyIOINE aHTUKOIOHBI, BXOIAT B pHOOCOMY B CIIEIYIOIIEM I10-
paaxe: ['YA, YALL, YI'LI, 'TIA. Onpenenute nocneaoBaTebHOCTh HYKJICOTHIOB CMBICIOBOW U TPAHCKPUOU-
pyemoii nenieii JIHK, nPHK n amunokucior B Monexyne cunresnpyemoro ¢pparmenta 6enka. OTBET MOsCHU-
te. s pemieHus 3aJaHusl UCIONB3YHTE TAOIUIy TeHeTHYecKoro koa. [Ipu BBIMONHEHNN 3aJaHUsl YUUTHI-
Baiite, yTo anTuKOI0HB TPHK anTunapamnensusl kogonam nPHK.

TI'enernuyeckmii kox (MPHK)

TMepgoe Bropoe ocnoBanne Tperbe

OCHOBaHME | Yy | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Luc Y

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T’

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
H Jleii | Ilpo |Iu | Apr
Jleii | Ilpo |Iu | Apr

Wne | Tpe | Acu | Cep v
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIus | Apr

Ban | Ana | Acn | I'mu N
Bain | Ana |Acm [ Tm [ 1]

Ban | Ana [Ty (Tm [A
Ban |Ana (Tnmy (I'mu (T

iy =

EE =

IIpaBuia moib30BaHuA TabanLeil

[TepBrIif HYKICOTH]T B TpUILIETE OEpETCS M3 JIEBOTO BEPTUKAIBLHOTO Psijia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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8. ®parment ™monekynsl JIHK wnmeer creaylomyro MOC/IEA0BaTeIbHOCTh HYKJICOTHIOB (BEPXHSI
[eb — CMBICITIOBAs, HWKHSISI — TPaHCKpUOHUpyemas):

5’ —~ ITUALIATLITATLIAAT — 3’
3’ — [ATTTTUTLITATTTA - 5.

Onpeznenure MOCIEIOBATEILHOCTS AMUHOKHCIOT BO (pparMeHTE MOJHUIENTHIHOW Ienu M 000CHYHTe
cBoii oTBeT. Kakne M3MeHEeHHs MOTIIM MPOU30MTH B Pe3ysbTaTe TeHHOM MyTaluu BO (hparMeHTe MOJICKYIIbI
JHK, ecnu BTOpasi aMMHOKHKCIIOTa B MONUIENTHIEC 3aMeHuNachk Ha amuHokucnory IIpo? Kakoe cBoiicTBO
TEHETHYECKOTO KOJla OTpe/IeisieT BO3MOKHOCTh CYIIECTBOBAHUS pa3HBIX (pparMeHTOB MyTHPOBAHHON MOJIe-
kynel JIHK? OTBeT o6ocHy#Te. [l pemienus 3aqaHus HCIOJIb3YHTe TaONHIly TeHETHUECKOTo KO/a.

TI'enernueckmii kox (MPHK)

TepBoe Bropoe ocHoBanue TpeTbe

OCHOBaHME | y | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc v

N ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | Ilpo |Iu | Apr
Jleii | IIpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Act | I'mu N
Bain | Ana | Ac [ Tm |10

Ban | Ana [Ty (Tm [A
Ban |Ana [Ty (I'mu (T

ity =

ER =

IIpaBuniia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIeTe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.
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9. HexoTopsie BUpYCHI B KauecTBe reHeTHdeckoro marepuana HecyT PHK. Takue Bupychl, 3apa3uB KieT-
Ky, BcTpamBatoT [JHK-xomuio cBoero reHoma B TEHOM XO3SMCKOW KIIETKH. B KII€TKy TPOHMKIIA BUPYCHas
PHK crnenyromeli mociaenoBaTeIbHOCTH:

5 — AVITIIYYYVYTLIA — 3.

Omnpenenure, KakoBa OyAeT MOCIEI0BAaTEILHOCTh BUPYCHOTO Oenka, ecnu Matpuiei 1 cunteza nPHK
CIIY’KHT LIeTlb, KoMIuieMeHTapHas BupycHoi PHK. Hanuinre nocnenoBaTensHOCT ABYLEIOYEUHOTO (par-
menrta JIHK, ykaxure 5’ u 3’ konus! neneit. Oter nosicuure. s pemieHns 3aaHus UCIOIb3yHTe TaOuuIry
TEHETUYECKOT0 KOJa.

I'enernueckmuii kox (MPHK)

Hepnoe BTopoe OCHOBaHHE TpeTbe

OCHOBaHME | y | I[ | A | I |ocHOBaHme

®en | Cep | Tup | Luc v

v ®en | Cep | Tup | Huc | 1T
Jeii |Cep| — | — |A
Jleii |Cep | — |Tpu (T

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
0 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Wne | Tpe | Acu | Cep Y
Une | Tpe | AcH|Cep
Une | Tpe |JIu3z | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acn | [ Y
Ban | Ana | Aco | '
Ban | Ana [Ty |Tm
Ban | Ana [Ty |Tmm

=1 =

gy

—
=1 =

I[IpaBuia nosib3oBaHusi Tadauuei

ITepBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJBHOTO psAlla ¥ TPETHI — W3 MPABOTO BEPTHUKAIBHOTO. Tam, Tie nepeceKkyTcs JUHUH, HAYIIHEe OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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10. ®parment monekynsl JJHK nMeer mocienoBarenbHOCTh HYKICOTHIOB (BEPXHSS 1EMb — CMBICIIO-
Basi, HIDKHSAS — TPAaHCKpUOHpyeMas):

5’ — TATTLILITALITTAAAA — 3
3’ — ATAATTATTIILITTTT - 5°.

Onpeznenure MOCIEIOBATEILHOCTS AMUHOKHCIOT BO (pparMeHTE MOJHUIENTHIHOW Ienu M 000CHYHTe
cBoii oTBeT. Kakne M3MeHEHHsT MOTIIM TMPOU30MTH B Pe3yJIbTaTe TeHHON MyTaluu BO (hparMeHTe MOJICKYIIbI
JHK, ecnu TpeThbsl aMHHOKHCIIOTA B TIOMUTIENITH/IE 3aMeHIIIach Ha amuHokucnoTy Huc? Kakoe cBoiicTBo re-
HETHYECKOTO KO/Ia OMPEACISeT BO3MOKHOCT CYIIECTBOBAaHUS Pa3HBIX ()parMEHTOB MyTHPOBAHHOW MOJIEKY-
ne1 JIHK? OTBeT 060cHyi#iTe. 71 BEIOTHEHHS 3a/1aHUS UCTIONB3YHTE TAOIUIy TEHETUIECKOTO KOJIa.

TI'enernueckmii kox (MPHK)

TepBoe Bropoe ocHoBanue TpeTbe

OCHOBaHME | y | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc v

N ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T’

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | Ilpo |Iu | Apr
Jleii | IIpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | AcH | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Act | I'mu N
Baun | Ana | Ac [ Tm |1

Ban | Ana [Ty (Tm [A
Ban | Ana [Ty |

iy =

ER =

IIpaBunia mosib30BaHus TadnuNei

[lepBriii HyKII€OTH B TpUILIETEe OEPETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETUM — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.
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11. Hekoropsle Bupychl B KadecTBe TreHernueckoro marepuana HecyT PHK. Takue Bupycsl, 3apa3uB
KJeTKy, BcrpauBaioT JJHK-konuio cBoero reHomMa B T€HOM XO3SICKOM KJIETKH. B KileTKy mpoHHUKIIa BUpyCHast
PHK crnenyroieii mociaenoBaTeIbsHOCTH:

5’ — TIIITAAAATLITT] - 3°.

Omnpenenure, KakoBa OyAeT MOCIEI0BAaTEILHOCTh BUPYCHOTO Oelnka, ecnu Matpuiei 1 cunteza nPHK
CIIYKHT LIeTb, KoMIuieMeHTapHas BupycHoi PHK. Hanuinre nocnemnoBaTensHOCT ABYIEIOYEUHOTO (par-
menrta JIHK, ykaxure 5’ u 3’ konus! neneit. Oter nosicuure. s penieHns 3aaHus UCIOIb3yHTe TaOuuIry
TEHETUYECKOT0 KOJa.

I'enernueckmuii kox (MPHK)

Hepnoe BTopoe OCHOBaHHE TpeTbe

OCHOBaHME | Yy | I[ | A | I |ocHOBaHme

®en | Cep | Tup | Luc N

v ®en | Cep | Tup | Huc | 1T
Jeii |Cep| — | — [A
Jleii |Cep | — |Tpu (T

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
0 Jleit | IIpo [T | Apr
Jleit | IIpo [T | Apr

Wne | Tpe | Acu | Cep Y
Une | Tpe | Acu|Cep
Une | Tpe |JIu3z | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Acn | [ Y
Ban | Ana | Aco | '
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |Tmm

=1 =

gy

—
=1 =

I[IpaBuia nosib3oBaHus Tadauuei

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — W3 MPABOTO BEPTHUKAIBHOTO. Tam, Tie nepeceKkyTcs JTUHUH, WAYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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12. ®parment Mmonekynsl JIHK wuMmeeT crmemyronlyro MocienoBaTelbHOCTh HYKICOTHAOB (BEpXHSS
[eb — CMBICITIOBAs, HWKHSISI — TPaHCKpUOHUpyemas):

5’ — TLIITTLTATTATLITT — 3’
3’ — [ITLLIITATALITATALL - 5°.

B pesynbrare 3amensl oqHoro Hykieoruaa B JIHK Tperbsi amuHOKHCIOTa BO (hparMeHTe MOJUNENTHAA
3aMeHWIach Ha aMMHOKHUCI0Ty I'me. Onpenenure aMMHOKHUCIIOTY, KOTOpask KOAUpoBaiach 10 Mytauuu. Kakue
m3meHenus npousonuid B JJHK, uPHK B pesynsrare 3amens! ogHoro Hykieotuna? biarogapst kakomy cBOii-
CTBY T€HETHYECKOTO KOJla OJJHA U Ta K€ aMHUHOKHCJIOTA Y PA3HBIX OPTaHU3MOB KOAUPYETCS ONHUM H TEM XKe
tpurieroM? OTBeT nosicHute. /[y BeINOMTHEHN 3aJaHNs UCTIONIb3YITe TaOInIly TeHETHYECKOTo KoJa.

TI'enernueckmii kox (MPHK)

TepBoe Bropoe ocHoBanue TpeTbe

OCHOBaHME | Yy | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc v

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | IIpo |Iu | Apr
Jleii | Ilpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | AcH | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Act | I'mu v
Bain | Ana | Ac [ Tm |10

Ban | Ana [Ty (Tm [A
Ban |Ana [Ty (I'mu (T

iy =

ER =

IIpaBuniia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIeTe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, N HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

13. Hekotopsie BUpycHl B KadecTBe reHeTHueckoro marepuana HecyT PHK. Takue Bupychl, 3apa3uB
KJIeTKy, BcTpauBaroT JJIHK-konuio cBoero reHoma B reHOM XO34MCKON KIIETKU. B KJIeTKy mMpOHUKIIa BUpYCHAs
PHK cnenyromieit mociaenoBareaIbHOCTH:

5’ —=TYTATTAOOYLI - 3°.
Onpenenure, KakoBa OyAeT MOCIEJOBAaTEILHOCTh BUPYCHOTO Oelka, eciu Matpuuei aus cunteza n”PHK
CIy’KUT LIeTb, KoMIUIeMeHTapHas BupycHoii PHK. HanmumumTe mocienoBarenbHOCTh ABYLETIOUEUHOTO (par-

menTta JIHK, ykaxure 5’ u 3’ koHups! neneil. Oteet nosicaure. s penieHns 3aJaHus UCIOIb3yHTe TaOIuIy
FeHETUYEeCKOro Koja.

I'eneTnuecknii kon (MPHK)

TepBoe Bropoe ocHoBanue Tpertbe
ocHoBamMe|y |[| |A |I |ocHoBaHue
®en |Cep | Tup | Huc |V
v ®en | Cep | Tup | Luc | 1]
Jleit [Cep| —| — |A
Jleit |Cep| — | Tpu |

10/85 PEILIY EI'D — Guoinorus



Jleit | IIpo | T'mc | Apr
Jle#t |IIpo | T'uc | Apr
1 Jle#t |IIpo | I'mH | Apr
Jle#t |IIpo | I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | AcH | Cep
Une | Tpe | JIuz | Apr
Mer | Tpe | JIuz | Apr

Ban | Ana| Acn | I'u
Ban |Ana|Acn|Iu
Ban |Ana | Ty |
Ban |Ana | Ty |

OrEK|TarEC|TIrEL

I[IpaBu/a nosib3oBaHus TadauLel

[TepBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JICBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHETro ropu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl IMHUN, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.

14. U3BectHo, uto Bece Buabl PHK cunresupytorcs na JJHK-marpune. ®parment monexynst JJHK, Ha ko-
TOPOM CHUHTE3UpYyeTCsl y4acToK IeHTpanbHoi newm TPHK, umeer cienyomyio MocieqoBarenbHOCTh HYK-
JIEOTU OB (BEPXHSS IIeNb — CMBICIIOBAs, HIKHSIST — TPaHCKpUOHUpyemasi):

5’ — TTUCOTILALLIATIIT - 3°
3’ — ALTTALUTTITTLTA - 5°.

YcraHoBUTE HYKJIEOTHUAHYIO MocienoBarenbHocTh yuacTka TPHK, xoTopslil cuHTE3upyercs Ha JaHHOM
¢dparmenTe, 0003Ha4YbTe 5’ 1 3’ KOHIIBI ATOTO (hparMeHTa M ONpeAeTUTe aMHHOKHUCIIOTY, KOTOpYIO OyIeT mepe-
Hocuth 3Ta TPHK B mpornecce 6uocunTresa Oenka, eciu TPETUi TPUILIET ¢ 5° KOHLIA COOTBETCTBYET aHTHKO-
nony TPHK. OtBet nosicuute. [11s1 perenus 3aanus HCIIOIb3yNHTE TaOIUIy T€HETUYECKOTO KOAa.

I'eneTnuecknii kon (MPHK)

Tepsoe Bropoe ocHoBanme Tperbe

ocHopanme| y | [[ | A | [ |ocHoBaHme

®en | Cep | Tup | Luc y

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jleit [Cep| — |Tpu [T

Jleii | IIpo | T'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | IIpo (Iu | Apr
Jleii | IIpo (Iu | Apr

Une | Tpe | Acu | Cep Y
Une | Tpe |AcHu |Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana [ Acn | Tiin v
Ban | Ana | Acm | I'mm | 1T

Ban |Ana [Ty |Ima |A
Ban |Ana (Imy |I'mu (T’

iy =

=1 H

I[IpaBuna monb30BaHuA TabanLel

[lepBriii HyKII€OTH B TpUIUIeTe OepETCS U3 JIEBOTO BEPTUKAILHOTO Psifia, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETU — U3 NPaBOI0 BEPTUKAILHOTO. TaMm, rue nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, N HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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15. Momnekynsl TPHK, Hecymue cooTBETCTBYIONINE aHTUKOAOHBI, BXOAST B pUOOCOMY B CIICAYIOIIEM TT0O-
psanxe: LTI, LIILY, AL, ATA, AT'Il. Onpenenute mocien0BaTeIbHOCTh HyKICOTHIOB CMBICTIOBOM M TpaHC-
kpuoupyemoit neneit JIHK, "PHK n amMmuHOKHCIOT B Monekyje cuHTe3upyeMmoro ¢parmenta Oenka. OTBET
nosicHuTe. [y pemeHus 3aJaHusl UCTIONb3yiTe TaOMUIly TeHeTHYecKoro koxa. [Ipu BBITOTHEHUHM 3aJaHUS
y4MThIBaiiTe, 4T0 aHTUKONOHBI TPHK anTunapamiensus kogonam nPHK.

I'eneruueckuii kox (MPHK)

TepBoe Bropoe ocHoBaHue Tperne

OCHOBAaHME | Yy H A T |OCHOBaHHE

®en | Cep | Tup | Luc v

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — [A
Jeii |Cep | — |Tpu (T’

Jleit | Ipo | T'uc | Apr y
Jleit | IIpo [T'uc |Apr
i Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Wne | Tpe [ Ach | Cep v
Wne | Tpe | Acu|Cep
Wne | Tpe |JIu3z | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Acmr | I'mu v
Ban | Ana | Acn | [mn
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |

=

=

—
=

IIpaBuia nojib30BaHus TA0IUIEH

[TepBblif HYKIEOTH] B TpHUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHETrO TOpH-
30HTAJIBHOTO psfia U TPETUH — W3 IPABOro BEPTHKAIBHOrO. TaM, rne nepecekyTcsl JMHUHU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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16. UsBectHo, uto Bce Buabl PHK cuntesupytorca na JJHK-marpunie. @parment monexynst JJHK, Ha ko-
TOPOU CHHTE3UPYyeTCs ydacTok meHTpanbHoi netnu TPHK, mMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JICOTUIOB (BEPXHSS IIENb — CMBICIIOBAs, HIKHSIST — TPaHCKpUOUpyemasi):

5’ — TTULIATTTTLTATAT — 3’
3’ — ALITTAAAATLITATI] - 5°.

YcTaHoBHTE HYKIICOTHAHYIO TIOochenoBaTelbHOCTh yuacTka TPHK, koropsiii cuHTEe3upyeTcss Ha JaHHOM
¢dparmenTe, 0603Ha4BTE 5’ U 3’ KOHIIBI 3TOTO (PparMeHTa U ONpeneIuTe aMUHOKUCIIOTY, KOTOPYIO OyIeT mepe-
HocuTh 3Ta TPHK B mporiecce OnocunTe3a Oenka, €ciii TPETUH TPUILIET C 5’ KOHIIA COOTBETCTBYET aHTHKO-
nony TPHK. OtBet mosicaure. Jliis pemieHus 3aaHust UCMONL3YHTe Ta0IUIly TeHETHUECKOTO KOJIa.

TI'enernueckuii kox (MPHK)

TepBoe Bropoe ocHoBanue TpeTbe

OCHOBaHME | y | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc v

N ®en | Cep | Tup | Huc | LT
Jleit [Cep| — | — A
Jeii |Cep | — |Tpu (T

Jlent | IIpo | I'uc | Apr N
Jleii | IIpo [Tuc | Apr
1 Jleii | Ilpo |Iu | Apr
Jleii | Ilpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIu3z | Apr

Ban | Ana | Act | I'mu v
r Baun | Ana |Ac [ Tm |1

Ban | Ana [Ty (Tm [A
Ban |Ana [Ty (I'mu (T

ity =

ER =

IIpaBunia mosib30BaHus TadnuNei

[lepBriii HyKII€OTH B TpUILIETEe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.
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17. Antuxomonsl TPHK moctynator k pubocoMaM B CIEAYIONMIEH MOCIENOBATENHHOCTH HYKJICOTHIOB
VI, HTA, AAY, L. Onpenenute mocineaoBaTeIbHOCTs HykineoTunoB Ha nPHK, mocnemoBarenbHOCTH
HYKJIEOTHIOB CMBICIIOBOM W TpaHckpuOupyemoit nieneit JIHK u mocnenoBarensHOCTh aMMHOKUCIIOT BO ¢par-
MEHTE MOJIEKYJIbl CHHTE3UPYEMOTO Oellka, UCIOJb3Ys TAOIUIly TEHETHYECKOTO KOJIa.

Otser nosicaute. [Ipu BoIMOTHEHNH 3ajaHUs yUuThIBaiTe, uTo anTukonoHsl TPHK anTtunapamnensHb xomo-
Ham nPHK.

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe

v 11 A r

®en |Cep |[Tup |Huc

v ®en |Cep |[Tup |Huc

Jett | Cep — —

Jleit |Cep — | Tpmu

Jleit |Ilpo |Imc |Apr
Jleit |Ilpo |Imc |Apr
a Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

Nne |Tpe |[AcH |Cep
Nne |Tpe |[AcH |Cep

A Nne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |[Ama |Acn |Imm
r Ban |[Ama |Acn |Imm

Ban |Ana |Inmy |[mm
Ban |Ana |Inmy |[mm

ArEC | ArEY | IrEY|dArEL
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18. Momnekynbsl TPHK, Hecymue cooTBETCTBYIONINE aHTUKOAOHBI, BXOST B pUOOCOMY B CIIEAYIOIIEM T1O-
paake: TAA, THA, AAA, ALIL. Onpenenurte mocneaoBaTeIbHOCTh HYKJICOTHAOB CMBICIIOBOM U TPAHCKPHU-
oupyemoii neneit JJHK, ”PHK 1 aMmuHOKuUCIIOT B MoJieKysie cHHTE3UpyeMoro ¢pparmeHTa 6enka. OTBeT mosic-
HuTe. [l permeHus 3a1aHus HCIOIB3YHTe TaOIUIly TeHETUYEeCKOTo Koaa. [1py BRIOTHEHNN 3a1aHUST YUUTHI-
Baiite, yTo aHTUKOI0HBI TPHK anTunapamnensusl kononam nPHK.

I'eneruueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
vy 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
I Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
r Ban |Ama |[Acn |[Imm |I]
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[lepBriii HykII€OTH B TpUIUIieTe OepETcs M3 JEBOTO BEPTUKAILHOTO Psia, BTOPOH — M3 BEPXHETO rOpH-
30HTAJBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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19. UsBectHo, uto Bce Buabl PHK cuntesupytorca na JJHK-marpunie. @parment monexyns JIHK, Ha ko-
Topom cuHTe3upyetcsi yuactok TPHK, mmeer ciemyronryto mociieqoBaTelbHOCTh HYKJICOTHUAOB (BEpXHSSA
LIEMb CMBICIIOBAs], HU)KHASL — TPAHCKpHOUpyemas).

5’-TATUIATTUI' I TIA-3°

3’-ATATUTAATLITALT-5".
YcraHoBHTE HYKJICOTHIHYIO TOCenoBaTenbHOCTh yuacTka TPHK koTOpbIil cuHTE3MpyeTcss Ha TaHHOM
¢dparmenTe, o603HaubTe 5’ 1 3’ KOHIBI 3TOTO (pparmenta. Kakoit kogon nPHK OyneT cooTBeTCTBOBATH aHTH-

konony 3toil TPHK, ecnu ona nepeHocuT k MmecTy cunTe3a 6enka amuHokucioty [JIY. Oteet nosicaute. st
peleHus 3aJaHus UCTIONIb3yiTe TabInIly TeHeTHYECKOro KoJa:

TI'enernueckmii kox (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 1 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit | Cep — — |A
Jleit |Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
1 Jeit |IIpo |(Tuc |Apr |L
Jeit |IIpo |(Ima |Apr |A
Jeir |IIpo (I'ma |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Une |Tpe |JIuz |Apr |A
Mer |Tpe |JIuz |[Apr [T
Ban [(Ana |Acn |Imm |V
r Ban |Anma |Acn |[Imm |10
Ban |[Ana |Tmy |Imm [A
Ban (Ana |ITmy |Imm (T

20. ®parment monekynsl JHK wmMeer crnenyromyio mociieoBaTelbHOCTh HYKICOTHIOB (BEPXHSISI
IEMb — CMBICJIOBAs, HIOKHSIST TPaHCKpUOWpyeMas):

5'— TUITTLUTATIATLTT — 3'
3'— ITLILTATALITATALL - 5'.

B pesynbrare mytanuu — 3ameHsl ofHoro Hykieotuna B JIHK — TpeThst amuHOKHCTIOTa BO (hparMeHTe
HOJMIIENTHIA 3aMEHIIach Ha aMuHOKHcIoTy I'me. Ompenennure aMHHOKHUCIIOTY, KOTOpasi KOAUPOBAIACh [0
mytauuu. Kakue nsmenenus npouszournu B JJHK, uPHK B pe3ynbrate 3amensl ogHoro nykieoruaa? biaro-
Jlapsi KAKOMY CBOWMCTBY I'€HETHUECKOTO KO/Ia OJIHA U Ta K€ aMUHOKHCIIOTa Y Pa3HbIX OPraHU3MOB KOAUPYETCS
OJTHUM U TeM ke TpurieToM? OTBET MOSCHUTE.

J11s BBITTOTHEHUS 3aJaHUS UCTIONIB3YyHTE TaOJIMIly TEHETHYECKOTO KOJIa.

I'enernuecknii kon (MPHK)

TepBoe Bropoe ocHoBanue Tperbe

ocnopanme|y |[| |A |r |ocHoBanme

®en |Cep | Tup | Luc
®en |Cep | Tup | Luc
Jleir (Cep| —| —
Jleit [Cep| — |Tpm

e
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Jleit | IIpo | I'mc | Apr
Jle#t |IIpo | T'mc | Apr
1 Jle#t |IIpo | I'mH | Apr
Jle#t |IIpo | I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | AcH | Cep
Une | Tpe | JIuz | Apr
Mert | Tpe | JIuz | Apr

Ban [ Ana| Acn | I'u
Ban |Ana|Acn|Iu
Ban |Ana | Ty |
Ban |Ana | Ty |

OrEK|TarEC|TIrEL

21. UzectHo, uto Bce BUiabl PHK cuntesupyrorcsa na marpune JJHK. @parment rena IHK comepxut
CJIEAYIOUIYIO IOCIE0BATENbHOCTS!

5'— TATUTLI TALITTIATA — 3'
3'— ATHTATTIATTIII'TAT — 5.

YcTaHoBUTE HYKJICOTUIHYIO TOCienoBaTenbHOCTh yuacTka TPHK, xotopas cuHTe3upyercs Ha JTaHHOM
¢dparmenTe, 0603HaubTe 5' M 3' KOHIIBI 3TOTO (PparMeHTa U ONpeeNInTe aMUHOKHCIIOTY, KOTOPYIO OyIeT mepe-
Hocuth nanHas TPHK, eciau Tpetuii Tpumiet npuBenéHHoro ¢pparMenTa spisieTcss anTukogoHoM? OGocHyi-
T€ MOCIICAOBATEIILHOCTh Bammx neticTBuid. J{Jis BRIMMOTHEHUS 3aIaHUs UCTIONB3YHTE TAONHIy TEHETHISCKOTO
KOJIa.

TI'enernueckuii kox (MPHK)

TepBoe Bropoe ocHoBaHue TpeTbe

OCHOBaHME | Yy | [[ | A | I |OcHOBaHHe

®en | Cep | Tup | Liuc Y

v ®en | Cep | Tup | Huc | LT
Jeit [Cep| — | — A
Jeii |Cep | — |Tpu (T

Jlent | IIpo | I'uc | Apr v
Jleii | IIpo [Tuc | Apr
1 Jleii | Ilpo |Iu | Apr
Jleii | Ilpo |Iu | Apr

Wne | Tpe | Acu | Cep 4
Une | Tpe | Acu | Cep
Une | Tpe |JIus | Apr
Mer | Tpe |JIus | Apr

Ban | Ana | Acn | I'mn N
Ban | Ana |Ac [ Tm [ 1]

Ban | Ana [Ty (Tm [A
Ban |Ana (Tmy (I'mu (T

iy =

EE =

IIpaBuia moib30BaHusA TabanLei

[TepBrIif HyKIEOTH]T B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — W3 BEPXHETO TOpH-
30HTAJIBHOIO Psiia U TPETUMl — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepecekyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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22. @parMeHT reHeTUYECKOTo armapara Bupyca, rnpejacrasieHtHoro monekynoit PHK, umeer Hykineotua-
Hyto nocnenoBatenbHOCTh: 5S' — AYITYATLHIYYVYVYAVA — 3'. Onpenenute HyKJICOTUIHYIO MOCIEI0BATEIb-
HOCTb (pparmMeHTa japyuenodeuHoit monekynsl JJHK, kotopas cuntesupyercs B pesynbrare oOpaTHOIN TpaH-
ckpunuuu Ha BupycHoi PHK, ykaxute 5' n 3' koHLBI. YCTaHOBUTE MOCJIENOBATEIbHOCTh HYKJICOTHIOB B
uPHK u ammuHokucior Bo ¢pparmente Oenka Bupyca, eciu marpuuet 1 cunre3a u”PHK cinyxur nens, kom-
ieMenTapHas BupycHoir PHK. OtBer moscuute. s penienus 3aJaHus UCHONb3YHTE TaOMHUIy TeHeTHYe-
CKOr'0 KOJa.

I'eneruueckuii kox (MPHK)

Ilepsoe Tperne
Bropoe ocHoBanue

OCHOBaHHE OCHOBaHHE
vy io|A|T
®eH | Cep | Tup | Huc v

v ®en | Cep | Tup | Huc |1

Jeit [Cep| — | — A
Jleit [Cep| — |Tpu [T

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Nne | Tpe | AcH | Cep N
Une | Tpe |Ach |Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acnt | Im Y
Ban | Ana | Acnt | '
Ban | Ana [Ty |
Ban | Ana [Ty |Tmm

=

iy ="

—
=
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23. Ucxonuwiii ¢parment monekynsl JJHK wmmeer cnemyromniyro mocnemnoBarenbHOCTh HYKICOTHIOB
(BepXHsis IIETIb — CMBICIIOBAs], HW)KHSAS — TPaHCKpUOUpyemas):

5'=TATTHUTALITAAAA —3'
3'— ATAATTATTOUTTTT — 5'

B pesynbrate renHoii mytaun Bo pparmente moiekynsl JJHK BTopasi aMmuHOKICTIOTa B TOTUTIETITHIC
3aMEHMJIACh Ha aMUHOKUCIOTY PeH. Onpenenure aMUHOKHUCIIOTY, KOTOpasi KOAUPOBaIach 10 MyTalliH.
Kaxue usmenenus npousouuiu B IHK, uPHK B pe3ynbrare myraunn? Kakoe cBOHCTBO reHETUYECKOTO KoZa
MO3BOJISIET MOJIYYUTh pa3Hble pparMenTsl MyTHpoBaHHOU Monekyisl JJTHK? Otser nosicaute. J{nst pemenust
3aJJaHKs UCTIONIB3YITE TaOIUIly TEHETHYECKOTO KOJIa.

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe

vy | o| AT

Ban | Ana | Ty | T'mm
Ban | Ana | Ty | T

®en | Cep | Tup | Luc Y
v ®en | Cep | Tup | Luc 1T
Jleit | Cep — — A
Jleit | Cep — | Tpu r
Jleir | TIpo | Tmc | Apr Y
Jleit | TIpo | Tmc | Apr 0
a Jleit | TIpo | Tmu | Apr A
Jleir | TIpo | Tmu | Apr r
Une | Tpe | Acu | Cep v
A Une | Tpe | Acu | Cep 0
Une | Tpe | JIuz | Apr A
Mer | Tpe | JIu3z | Apr r
Ban | Ana | Acn | I v
Bar | Ana | Actn | Imm I
r
A
r

I[IpaBua nosib3oBaHus TadauLel

[epBbIit HyKII€OTHA B TpUILIETE OEPETCS U3 JIEBOTO BEPTUKAIBHOTO psAAa, BTOPOM — U3 BEPXHETO ropu-
30HTAJIBHOTO PSia, TPETUH — U3 NMPABOT0 BEPTUKAIBHOTO. TaM, TAe NepeceKyTCs JIMHUM, HIYIIHE OT BCEX
TpEX HYKJIEOTUAOB, 1 HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.
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24. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOU CHHTE3UPYyeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyromnryio mocieqoBaTenbHOCTh HYK-
JIEOTHUIOB:

5'— LITAATTTTAIIAATIT —3'
3' - TUTTULALITT TTALIA —5'

YcTaHoBUTE HYKIIEOTHIHYIO MTOCeA0BaTeNbHOCTh yuacTka TPHK, koTopblit cuHTE3UpyeTCs Ha JAaHHOM
(dparmMenTe, 1 aMHHOKHCIIOTY, KOTOpyIo Oynet nepeHocuts 3ta TPHK B mponiecce 6nocunresa Genka, eciu
TpeTHil Tpuruiet cooTBeTcTBYyeT anTukogony TPHK. OtBer mosicaute. J{7s1 peniennst 3ananus UCHOIb3yHTe

Ta0JMIly TeHETUYECKOTO KOJIa.

I'eneTnuecknii kon (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe

vy | o| AT

®en | Cep | Tup | Luc
v ®en | Cep | Tup | Luc
Jletn | Cep — —
Jleit | Cep — | Tpu

Jleit | TIpo | T'mc | Apr
Jleit | TIpo | T'mc | Apr
i Jleit | TIpo | Tma | Apr
Jleir | TIpo | Tmu | Apr

Une | Tpe | Acu | Cep
Wne | Tpe | Acu | Cep

A Une | Tpe | JIuz | Apr
Mer | Tpe | JIu3z | Apr
Ban | Ana | Acnn | I
r Ban | Ana | Acnn | I

Ban | Ana | Ty | T
Ban | Ana | Ty | T'mm

AP EK | rEC|arEL|arEL

I[IpaBua nosib3oBaHus TadauLel

[epBbIit HyKII€OTHA B TpUILIETE OEPETCS U3 JIEBOTO BEPTUKAIBHOTO psAAa, BTOPOM — U3 BEPXHETO ropu-
30HTAJIBHOTO P, TPETUH — W3 NMPABOTO BEPTUKAIBHOTO. TaM, TAe NepeceKyTCs JIMHUM, HIYIIHE OT BCEX
TpEX HYyKJIEOTUAOB, 1 HAXOANUTCS UCKOMasi aMUHOKHCIIOTA.

25. T'enernueckuil anmnapar Bupyca npezacrasieH Mmojekynod PHK. ®@parmeHt 3Tol Monekyiabl UMeeT
HYKJICOTHAHYIO TocnenoBatenbHocTh: 5' — AHATTHUITYVYVYITTA — 3.

Onpeznenure HYKJICOTHUAHYIO MOCIEAOBATEIbHOCTD (PparmenTa aByxuenodeqnoii monekynsl JJHK, koto-
pasi cuHTe3upyercs B pesyasrare obparHoi TpaHckpunuuu Ha PHK Bupyca. Ycranosure mocnemoBateinb-
HOCTh HykJIeoTusoB B MPHK n amuHokucnor Bo gparmente 6enka Bupyca. Marpuneid s cuare3a nPHK,
Ha KOTOpPO# MAET cuHTE3 BUPyCcHOro Oenka, siBisiercs nens JJHK, xotopas kommementapHa BupycHoir PHK.
Jlnis perieHus 3a1aHus UCIOIb3YHTE TaOIUIy T€HETHYECKOrO KOIa.

I'eneruyeckuii koa (MPHK)

IlepBoe
OCHOBaHHe

Tperne

BTopoe OCHOBaHHE
OCHOBaHHUE

Yy |o (A |T
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jlent | IIpo | I'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana|Acn | I'mu
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

ArE< (AP EC|IPEC|IPEY

IIpaBuia mob30BaHuA TabanLeil

[lepBriii HyKII€OTH B TpUIUIeTe OepETCA U3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUM — U3 NPaBOro BEPTUKAIBHOIO psina. Tam, rine nepecekyTcs JIMHUM, UAYIIHE OT
BCEX TPEX HYKIICOTHIOB, U HAXOANUTCS NCKOMasi aMIHOKHCIIOTA.
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26. U1zBectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJHK, Ha ko-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JICOTULOB:

5'— TTITATTAATITIATA —3'
3' — IIALTATAIITTAIIT TAT —5'.

YcTraHOBHATE HYKJIEOTHAHYIO MociaenoBareabHOCTh yyacTka TPHK, koTopslil cuHTE3HpyeTCsl Ha JaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyto OyzeT nepeHocuth 3ta TPHK B mporecce 6uocunTesa Genka, eciu
TpeTuil Tpuruietr cootBercTByeT aHTuKonoHy TPHK. OTBer mosicuure. Jlnst pemeHus: 3agaHusi UCTIONb3YHTE
TabIMIly TeHETUYECKOTO KOJia.

I'enernuyeckmii kox (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit | Cep — — |A
Jleit |Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
1 Jeit |IIpo |(Tuc |Apr |L
Jeit |IIpo |(Ima |Apr |A
Jeir |IIpo (I'ma |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |[Acu |Cep |LI
Une |Tpe |JIuz |Apr |[A
Mer |Tpe |JIuz |[Apr [T
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Aco |[Imm |10
Ban |[Ana |ITmy |Imm [A
Ban (Ana |Tmy |Imm (T

I[IpaBuia nosib3oBaHus Tadanuei

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHEro ropu-
30HTAJBHOTO psAZla ¥ TPETHI — W3 MPABOTO BEPTUKAIBHOTO. Tam, T1e nepecekyTcs JTUHUH, HAYIIHEe OT BCeX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.

27. UzsectHo, uTo Bce Buasl PHK cuntesupytorcs na JJHK-marpure.
Oparment monekynsl JJHK, Ha koTopoii cuHTe3upyeTcst yaacTok neHtpansHoit netnun TPHK, nmeer cre-
JYIOLIYIO OCIIEI0BATEIbHOCTh HYKJICOTHI0B (BEPXHsISl LIENb CMBICTIOBAs, HUKHSISI TPAHCKpHOUpyemas).

5’ -AAILTTTTTTILITTA-3’
3 -TTTTAAAAALIITALIT-5.

YcTaHoBHTE HYKIIECOTHAHYIO TIOochenoBaTenbHOCTh yuacTka TPHK, koTopslii cuHTe3upyeTcss Ha JaHHOM
¢dparmenTe, 0603Ha4bTE 5’ U 3’ KOHIIBI 3TOTO (PparMeHTa U ONpeNeIUTe aMUHOKUCIIOTY, KOTOPYIO OyIeT mepe-
HocuTh 3Ta TPHK B mporiecce OnocunTe3a Oenka, €Clii TPETUH TPUILIET C 5’ KOHIIA COOTBETCTBYET aHTHKO-
nony TPHK. OtBeT mosicaure. Jliist pemieHus 3aanust UCMONL3YHTE Ta0IUIly TeHETHUECKOTO KOJIa.

TI'enernuyeckuii kox (MPHK)

IlepBoe
OCHOBaHHE

Tpetbe

BTOpOC OCHOBaHME
OCHOBaHHE¢

v o ju |A |r
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jleit | IIpo [T'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acn | [mu
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

ArD(ArEC|IrEY| I EY

28. T'enetnueckuii ammapar Bupyca npezacrasieH moiekynoir PHK, dparment koropoit mmeer ciemyto-
LIYI0 HyKJIEOTUAHYIO
nocitemoBaTeTbHOCTE: 5' — [ YITAAATAYHAYI'LI'YIT —3'.

Onpenenure HyKIEOTUAHYIO IIOCIEA0BAaTENBHOCTH AByLienouHoi Moiekynsl JIHK, kotopas cunTesnpyer-
csl B pesynbTare ooparnoii Tpanckpunuuu Ha PHK Bupyca.

VYcraHoBuTe mocienoBarenbHOCTh HyKineoTHnoB B ”PHK u amuHokucnor Bo ¢parmente Oenka BUpyca,
KOTOpas 3aKOAUpOBaHa B HaiieHHOM ¢parmente monekynbl JJHK. Marpuneit ans cunteza uPHK Oyner ciry-
JKWATB LIETIb, KOMIUIEMEHTapHas ucxoqHoil monekyne PHK.

Jlnis perieHus 3a1a4n UCTIONB3yHTe TaOIUIly TEHETHYECKOTO KOJIa.

I'enernueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe

4 0 A r

®en (Cep |Tup |Luc

v ®en (Cep |Tup |Luc

Jleit |Cep — —

Jleir |Cep — | Tpm

Jeit |IIpo |Tuc |Apr
Jleit |IIpo |Tuc |Apr
i Jeit |IIpo |Imm |Apr
Jeit |IIpo |Imm |Apr

Une |Tpe |Aca |Cep
Une |Tpe |Aca |Cep

A WUne |Tpe |JIuz |Apr
Mer |[Tpe |JIuz |Apr
Ban |[Ama |Acn |Im
r Ban |[Ama |Acn |Im

Ban |Anma |Imy |[Imm
Ban |Anma |Imy |[Imm

ArE(arEC | IrEY|TIrEL
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29. Monexkynsl TPHK, Hecymyie cooTBeTCTBYIOIIME aHTUKOIOHBI, BXOJSAT B pUOOCOMY B CIEIYOIIEM II0-
panke: TAA, TIHHA, AAA, AL OnpeaenuTe MOCIeA0BaTeILHOCTh HYKIICOTHIOB CMBICIIOBOM M TPAHCKPHOHU-
pyemoii nienu JIHK, n"PHK n amuHOKHCTIOT B MOJIeKylie cuHTe3upyeMoro ¢parmenta Oenka. OTBET MOSCHU-
te. [Ipu BhIONHEHUY 3a1aHusl yuuThIBaliTe, uro aHTuko0oHb TPHK antunapannensusl kogonam uPHK. Uc-
MOJIE3YHTE TaOMUIly TeHETHYECKOTO KOJIa.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
vy 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma |[Acn |Tmm |V
r Ban |Ama |[Acn |[Imm |I]
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[lepBriii HykII€OTH B TpUIUIieTe OepETcs M3 JEBOTO BEPTUKAILHOTO Psia, BTOPOH — M3 BEPXHETO rOpH-
30HTAJBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.

24 /85 PEIIY EI'D — Guoinorus



30. UzsectHo, uto Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOM CHHTE3MpYyeTcs ydacTok neHTpanbHoi netinu TPHK, nMeer cienyromyio mocienoBareinbHOCTh HYK-
JI€OTH/IOB:

5'—=UOTTUIALAATTITIA — 3'

3'-TAATUTITTUITALT - 5".
YcraHOBHTE HYKIICOTHIHYIO TTOCIeIoBaTeIbHOCTh yyacTka TPHK, KoTopsiii cHHTE3upyeTcs Ha JAaHHOM
(hparMeHTe, 1 aMUHOKHCIIOTY, KOTOpyto Oynet nepenocuts 3t1a TPHK B mpomecce Gnocunrtesa Oenka, eciu

TPETUH TPUIUIET COOTBETCTBYeT aHTHKOmOHY TPHK. O6GocHyiiTe mocienoBareabHOCTh Bammx neficTBHiA.
Jlist petienus 3aaHus KCTIONIB3YHTE TaONIHIly TeHETHUECKOTO KO/,

Ilenernuecknii koa (HPHK)

Ieproe B Tperne
TOpOE OCHOBAHNE
OCHOBAHHE OCHOBAHHE
v I A r
ten Cep Tup Luc ¥
v dren Cep Tup ne 11
Ieii Cep — — A
Heii Cep — Tpn I
Heii [Ipo I'ne Apr Y
I Heii Ipo Ine Apr |
Ieii Ipo [nn Apr A
Heii [Ipo ['nu Apr I
Hne Tpe AcH Cep Y
A Hne Tpe AcH Cep |
Hne Tpe Tz Apr A
MeTt Tpe Tz Apr I
Ban Ana Acn [mn Y
r Ban Ana Acn [ I
Ban Ana Iy ['mu A
Ban Ana [y ['mn I

IIpaBuiaa nojib30BaHus TA0IHIIEH

[lepBoIit HyKIIEOTHA B TpUILIETE OEPETCS U3 IEBOTO BEPTHKAIBLHOTO PsAa, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psAZla U TPETUM — U3 IIPABOI0 BEPTUKAIBHOTO. TaM, /1€ nepeceKyTcs JTUHUY, UAYIHE OT BCEX
TPEX HYKJIIEOTHUIO0B, HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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31. Monexkynsl TPHK, Hecymyie cooTBeTCTBYIOIIME aHTUKOIOHBI, BXOJSAT B pUOOCOMY B CIEIYOIIEM II0-
paake: TAT, LILTY, LI, YAY. Ucnone3ys TabIUIly TeHETUYECKOTO KOJIa, ONPEICIUTE MOCIIC0BAaTEIIbHOCTh
nykneotunoB marpuunod nenu JJHK, uPHK u amunokucnor B Monekyne cuHTe3upyemoro ¢parmeHTa
Oenka. OTBeT OOBSICHUTE.

Jliis perieHus 3a1aHus UCIOIb3YHTE TaOMUIy T€HETHYECKOrO KOAia.

I'eneruueckmii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v 1 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
I Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |IIpo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[lepBriii HyKII€OTH B TpUIUIeTe OepETCS M3 JIEBOTO BEPTUKAILHOTO Psifa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, rne nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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32. UzectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJTHK, Ha ko-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JICOTULOB:

5'-=THAALIUIATLILTAA — 3'

3 -UOITTITTUTAITUTT - 5.
YcraHOBHTE HYKJICOTHUAHYIO MOCIEN0oBaTebHOCTh yyacTka TPHK, KOoTOphIN cHHTE3HpyeTCsl Ha JaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyto OyzeT nepeHocuth 3ta TPHK B mporecce 6uocunTesa Genka, eciu

TpeTuil Tpuruietr cootBercTByeT aHTuKonoHy TPHK. OTBer mosicuure. Jlnst pemeHus: 3agaHusi UCTIONb3YHTE
TabIMIly TeHETUYECKOTO KOJia.

I'enernuyeckmii kox (MPHK)

Ilepsoe Tperne
BTopoe ocHoBanue
OCHOBaHHE OCHOBaHHE
v I A r
®Qen [Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
1 Jeit |IIpo |Tmc |Apr |[L
Jeit |IIpo |Imm |Apr |A
Jeit |IIpo |Imu |[Apr (T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
r Bax |Ama |Acn |Imu |I]
Ban |Ama |Imy |Imm [A
Ban |Ama |Imy |(Imu (T

IIpaBunia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIETEe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO psfia, TPETUH — U3 IIPABOI0 BEPTUKAIBHOIrO. TaMm, I1e MepeceKkyTcs JUHUM, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, N HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

33. UsBectHO, uto Bce Buabl PHK cuntesupytores na JJHK-marpune. @parment monekynsl JJHK, Ha ko-
TOpOM CHHTE3UpyeTcsl ydacTok neHTpanbHoi netnu TPHK, nmeer crenyroinyio mocieqoBarenbHOCTh HYK-
JICOTUIOB:

5'— LITAATTTTALIAATIT — 3'
3~ TUTTULHALTTTTALIA — 5.

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yuacTka TPHK, xoTopeiii cuHTe3upyercs Ha JaHHOM
(dbparmeHTe, 1 aMHUHOKHUCIOTY, KOTopyto Oyzet nepeHocuts 3ta TPHK B mporecce 6uocunresa Genka, eciu
TpeTuil Tpurier coorBercTByeT aHTHKONOHY TPHK. OTBer nmosicuure. Jlns pewieHus: 3ajaHusi UCIONb3YHTE
Ta0JIMIly TEHETUYECKOTO KOJa.

I'eneruueckuii kox (MPHK)

IlepBoe
OCHOBaHHeE

Tpetbe

Bropoe ocnoBanne
OCHOBaHHeE

y |1 |A |T
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jlent | IIpo | I'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana|Acn | I'mu
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

ArEC|ArPEC|ArPEC|[OIPEY

IIpaBuia moib30BaHuA TabanLeil

[lepBriii HyKII€OTH B TpUIUIeTe OepETCA U3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rne nepecekyTcs JMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

34. UssectHo, uto Bce Buabl PHK cunresupyrorcs na JIHK-marpune. ®parment monexyinsl JIHK, Ha ko-
TOpPOH CHUHTE3HpYEeTCs y4acTok LeHTpanbHou netiau TPHK, uMeer cienyromyto mocinenoBareslbHOCTb HYyK-
JICOTUAOB (HWKHSIS LIETIb — MaTpUYHAsA):

5'— THALLLILTATLILITALL — 3'
3~ UITITTTUTAITIIT - 5'.

Kakyro amunokucnoty Oyner nepeHocuts TPHK, cunresupyemas va atom pparmente IHK, ecnm e€ Tpe-
TUI TPUIUIET COOTBETCTBYET aHTUKOAOHY? OTBET nosicHute. J{J1st pereHus ncnonb3yiiTe Tabauily reHeTuye-
CKOr'o KOJa.

I'eneTnuecknii kon (MPHK)

IlepBoe
OCHOBaHHe

Tpetbe

Bropoe ocHoOBaHue
OCHOBaHHe

y o (A |T

®eH | Cep | Tup | Luc
®eH | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm
Jleii | IIpo [Tuc | Apr
Jleii | IIpo [Tuc | Apr
1 Jleii | IIpo (I'nu | Apr
Jleii | IIpo |I'nu | Apr

Une | Tpe |AcH |Cep
Une | Tpe |AcH |Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acn | [m
Ban | Ana | Acn | [mm
Ban | Ana [Ty |I'mn
Ban | Ana [Iny |I'mu

S| ArEC | ArEC|IrEYL

IIpaBuia mob30BaHuA TabanLe

[lepBriii HykII€OTH ] B TpUIUIeTe OepETCS M3 JIEBOTO BEPTUKAILHOTO Psifia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psifia U TPETUH — U3 IIPABOIO BEPTUKAIBHOTO. TaM, e nepecekyTcst IMHUU, HIYIIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHCIIOTA.
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35. Ucxonueiii ¢parment moiekynsl JITHK wMeer cremyromryro MOCIeqOBaTeIbHOCTh HYKJICOTHIIOB
(BepxHSIs 1IeTh — CMBICTIOBAsSI, HUKHSISI — TpaHCKpHOUpyemasi):

5'— AAATITALIATTILIATIT — 3'
3'— TTTATLTI TLITTAT - 5'.

B pesynbrare 3amensl ogHoro Hykieoruaa B nsatom Tpumiere JJHK amunokucnora Bo ¢pparmMeHTe nosiau-
NENTHA 3aMEHUIACh HA aMUHOKUCIOTY PeH. Onpenenure aMuHOKHCIIOTY, KOTOpasi KOAMPOBaaach 10 MyTa-
nuu. Kakue nsmenenus npousonun B JJHK, n”PHK B pesynsrare 3amensl onHoro Hykieoruna. Kakoe cBoi-
CTBO T'€HETHYECKOI'0 KOJa OMpe/eseT BO3MOXHOCTb CYLIECTBOBAaHMS pa3HbIX (PparMEeHTOB MYyTHPOBAHHOM
mounekyinsl JIHK. OtBet obocHyiTe. [l BRIMOTHEHUS 3aIaHAS UCTIONB3yHTE TaOIUIly TeHETHISCKOTO KOJIa.

I'eneruueckmnii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBanue

OCHOBaHHE OCHOBaHME
yig|A|T
®en | Cep | Tup | Luc v

v ®en | Cep | Tup | Huc | 1T

Jeii |Cep| — | — |A
Jleii |Cep | — |Tpu (T

Jleit | Ipo | T'uc | Apr Y
Jleit | IIpo [T'uc |Apr
0 Jleit | IIpo [T | Apr
Jleit | IIpo [T | Apr

Wne | Tpe | Acu | Cep v
Une | Tpe | AcH|Cep
Une | Tpe |JIu3 | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acnt | Im Y
Ban | Ana | Act | '
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |Tmm

1 =

=

—
=
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36. ®parMeHT Havyasia TeHa UMEET CJIEAYIOINIYIO MOCIIE0BAaTEIbHOCTh HYKJICOTHIOB (BEpXHSIS IeNh —
CMBICJIOBAsI, HIDKHSISI — TPaHCKpUOHpyemasi):

5'— AATTTTATALITLILITIT — 3'
3'— TTALTAATATTATTALIA — 5'.

I'en comepxuT MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcuauuu. MHdopmatuBHas 4acTb
reHa HadyMHAeTCs C TPHUIUIETa, Koaupytomero amMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HauYMHAETCs WH-
¢dopmaTtiBHasg yacTh reHa? OnpeaenauTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MOIUIEITHIHON
uenu. OTBeT nosgcHUTE. J[J151 BBIOMHEHUS 3aJaHHsI UCIIONIb3YHTe TaOJIMIly TEeHETHYECKOTO KOJIa.

I'enernueckuii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHme

OCHOBaHHE OCHOBaHME
yinog|A|T
®en | Cep | Tup | Luc N

v ®en | Cep | Tup | Huc | 1T

Jeii |Cep| — | — [A
Jleii |Cep | — |Tpu (T

Jleit | Ipo | I'uc | Apr Y
Jleit | IIpo [T'uc |Apr
0 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [T | Apr

Wne | Tpe | Acu | Cep Y
Une | Tpe | AcH|Cep
Une | Tpe |JIu3z | Apr
Mer | Tpe |JIu3 | Apr

Ban | Ana | Acn | [ Y
Ban | Ana | Ac | '
Ban | Ana [Ty |Tmm
Ban | Ana [Ty |Tm

=1 =

gy

—
=

I[IpaBuia nosib30BaHusi Tadauuei

[TepBblif HYKI€OTH] B TPUILIETE OEPETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHETro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — W3 MPABOTO BEPTHUKAIBHOTO. Tam, T/ie nepeceKkyTcs JTUHUH, HAYIINE OT BCEX
TPEX HYKJIEOTHJOB, U HAXOJUTCSA UCKOMas aMHUHOKHUCIIOTA.
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37. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment nenu JIHK, Ha koTopoit
CHUHTE3UpYyeTCs yuacTok ueHTpainsHoi nem TPHK, umeer cnenyromnyro nocinenoBarebHOCTh HYKIEOTHIOB:

5'— ALITTTTAATLIAATTI] — 3'
3'— TTHIUATTLHTTTALL - 5.

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cuHTe3upyercs Ha AJaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTopyto OyzmeT mepenocuts 31a TPHK B mporecce 6nocunTesa Oernka, eciu
TpeTuil Tpuruier coorBercTByeT aHTHKONOHY TPHK. OTBer nmosicuure. Jlns pewieHus 3agaHusi UCIONb3YNHTE
Ta0JIMIly TEHETUYECKOTO KOJa.

I'enernueckuii kox (MPHK)

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE
v I0 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jleit |Ilpo |Imc |Apr |V
I Jleit |IIpo |Imc |Apr (L]
Jleit |IIpo |Imm |Apr (A
Jeit |Ilpo |[Ima |Apr [T
Une |[Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Anma |[Acn |Imm |V
r Bax |Ama |Acn |Imn |I]
Ban |Ama |Imy |Imm [A
Ban |Ama |Imy |(Imu (T

IIpaBunia mosib30BaHus Tadnuuei

ITepBblif HyKI€OTH B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHEro ropu-
30HTAJIBHOTO Psijia, TPETUH — W3 MPABOTO BEPTHKAIBHOTO. TaM, rie nepecekyTcs JMHUHU, AYIIHE OT BCeX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.

38. Monekynsl TPHK, Hecymye coOTBETCBYIONINE aHTHKOIOHBI, BXOAST B pUOOCOMY B CIIEAYIONIEM II0-
paake: AAA, YVYVY, I'TT, HIL. Onpexenute mociea0oBaTeIbHOCTh HYKICOTHIOB CMBUTOBOM U TPAHCKPHOHU-
pyemoii nienu JIHK, n"PHK n amuHOKHCTIOT B MOJIeKylle cMHTE3upyeMoro ¢parmenta Oenka. OTBET MOSCHU-
te. [Ipy BRITONTHEHWN 3a/laHUs YYUTHIBaiiTe, uT0 aHTUKOMOHK TPHK anTunapamnensasr komonam nPHK. Hc-
NOJb3YHTE TaOIMIly TeHETUYECKOTO KOJia.

I'eneruueckuii kox (MPHK)

Ilepsoe Tperne
Bropoe ocHoBanue

OCHOBaHHE OCHOBaHHe
v 0 A r
®en (Cep |Tup |Luc |V

v ®en |Cep |Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
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Jlen
Jlen
a Jlen
Jlen

IIpo
IIpo
IIpo
IIpo

T'uc
T'uc
I'mr
I'mur

Apr
Apr
Apr
Apr

Une
Une
Wne
Mert

Tpe
Tpe
Tpe
Tpe

AcH
AcH
JIuz
JIuz

Cep
Cep
Apr
Apr

Ban
Ban
Ban
Ban

Ama
Ama
Ama
Ama

Acn
Acn
I'my
I'my

T
T
T'mn
T

OrEK|TarEL|TIrEL

I[IpaBu/a nosib30BaHus TadauLel

[TepBblif HyKI€OTH] B TpUILIETE OEPETCS U3 JIEBOTO BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHETro ropu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl IMHUN, HIYIIHE OT BCEX

TpéX HYKJICOTHI0B, U HAXOAUTCA NCKOMaAasA aMUHOKHUCIIOTA.

39. Monexynsl TPHK, Hecymue cooTBeTCBYOMINE aHTHKOOHBI, BXOAST B pUOOCOMY B CIIEAYIOIIEM I10-
psaaxe: AL, ALILL, T'YA, AYA, LII'A. Onpenenute nocienoBaTelbHOCTh HYKJICGOTHIOB CMBUIOBOM U TpaHC-
kpubupyemoit nenu JJHK, ”PHK u amunokucnor B Mosnexyne cuaresupyemoro pparmenrta 6enka. OTBET 1o-
sicauTe. [Ipy BBITOTHEHNY 3aJaHusl yUUThIBalTe, YTO aHTUKONOHBl TPHK anTHnmapannensus! komonam nPHK.

UcnonkayiiTe TabmuIly reHETHYECKOTO KOJIa.

TI'enernuyeckuii kox (MPHK)

IlepBoe B Tperne
TOpOe OCHOBaHUE
OCHOBaHHe OCHOBaHHeE
v 11 A r
®en (Cep |Twp |Luc |V
v ®en [Cep |Twp |Luc (L
Jleit |Cep — — |A
Jleit |Cep — |Tpmn |T
Jeir |IIpo |(ITuc |Apr |V
1 Jeir |IIpo |(Tuc |Apr |L]
Jeit |IIpo |(Ima |Apr |A
Jeir |IIpo (I'ma |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Une |Tpe |JIuz |Apr |[A
Mer |Tpe |JIuz |Apr (T
Ban [(Ana |Acn |Imm |V
r Ban |Ana [Acon |[Imm |10
Ban |[Ana |Tmy |Imm [A
Ban (Ana |Tmy |Imm (T

I[IpaBuia nosib3oBaHus Tadauuei

ITepBblif HYKI€OTH] B TpUILIETE OEpETCS U3 JIEBOIO BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHEro ropu-
30HTAJBHOTO psAZia ¥ TPETHI — U3 MPABOTO BEPTUKAIBHOTO. Tam, Tie nepecekyTcs JTUHUH, HAYIIHEe OT BCeX

TpéX HYKJICOTH0B, U HAXOAUTCA NCKOMAasA aMUHOKHUCIIOTA.
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40. Monexynsl TPHK, Hecymye coOTBETCBYIONINE aHTHKOIOHBI, BXOASAT B pUOOCOMY B CIIEAYIONIEM II0-
panke: AAL, AAY, ITA, YAA, ITAA. Onpenenute mocieq0oBaTeIbHOCTh HYKICOTHIOB CMBUIOBOM W TpaHC-
kpubupyemoii ienu JIHK, uPHK u amunokucnor B Monekyne cuatesupyemoro pparmenta 6enka. OTBeT mo-
sicauTe. [Ipy BBITOTHEHUY 3aJaHus yIUThIBalTe, 4To aHTUKONOHE TPHK anTtumapannensust komonam nPHK.
Hcnone3yiite Tabnuily reHeTHYeCKoro Koja.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMeE
v 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |ITmc |Apr |V
I Jein |IIpo |(ITuc |Apr |0
Jeir |IIpo |(Ima |Apr |A
Jein |IIpo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3z |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acon |Imm |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia moib30BaHuA TabanLel

[lepBriii HyKII€OTH B TpUIUIeTe OepETCS M3 JIEBOTO BEPTUKAILHOTO Psifa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, rne nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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41. Monexynsl TPHK, Hecymyie cooTBeTCTBYIOIIME aHTUKOIOHBI, BXOJSAT B pUOOCOMY B CIEIYOIIEM II0-
psanxe: ALLL, 'YL, YTA, LHIIA, AAA. Onpeaenure mociaeq0BaTeI-HOCTh HYKJICOTHIOB CMBIIOBOM M TpaHC-
kpubupyemoii ienu JIHK, uPHK u amunokucnor B Monexyne cuatesupyemoro pparmenta 6enka. OTBeT mo-
sicauTe. [Ipy BBITONTHEHNY 3aJ]aHus yIuThIBalTe, 4To aHTuKONoHE TPHK antumapannensust komonam nPHK.
Hcnone3yiite Tabnuily reHeTHYeCcKoro Koja.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
vy 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma |[Acn |Tmm |V
r Ban |Ama |[Acn |[Imm |I]
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[lepBriii HykII€OTH B TpUIUIieTe OepETcs M3 JEBOTO BEPTUKAILHOTO Psia, BTOPOH — M3 BEPXHETO rOpH-
30HTAJBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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42. Monexynsl TPHK, Hecymye coOTBETCBYIONINE aHTHKOIOHBI, BXOASAT B pUOOCOMY B CIIEAYIONIEM IIO-
paake: YALL, YVV, 'L, ITAA. OnpeaenuTe mociIe0BaTeIbHOCTh HYKICOTHAOB CMBIJIOBON W TPAHCKPUOHU-
pyemoii nienu JIHK, n"PHK n amuHOKHCTIOT B MOJIeKylie cuHTe3upyeMoro ¢parmenta Oenka. OTBET MOSCHU-
te. [Ipu BhIONHEHUY 3a1aHusl yuuThIBaliTe, uro aHTuko0oHb TPHK antunapannensusl kogonam uPHK. Uc-
MOJIE3YHTE TaOMUIly TeHETHYECKOTO KOJIa.

I'eneruueckmii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v 11 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jein |IIpo (ITuc |Apr |0
Jein |IIpo |(Ima |Apr |A
Jein |Ipo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLel

[lepBriii HykII€OTH B TpUIUIieTe OepETcs M3 JEBOTO BEPTUKAILHOTO Psia, BTOPOH — M3 BEPXHETO rOpH-
30HTAJBHOIO Psiia U TPETU — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.

35/85 PEIIIY EI'D — Guoinorus



43. Ucxonusiii pparment monexynsl JJHK nmeer crenyronryto nocneaoBaTenbHOCTb:

5'— TATLITTTIAATTTA — 3'
3'— ITHTTAALITTTIIAAT — 5.

Onpenenute MOCIEAOBATEILHOCTE AMHUHOKHCIOT BO (PparMeHTe MOJUMNENTHIHOW LEemu M 00OCHYyHTe
cBoil oTBeT. Kakne M3MeHEHUs MOTIIM MTPOU3OUTH B pe3yJibTare TeHHOH MYTallud BO ()parMeHTE MOJIEKYIIbI
JHK, ecnu yeTBepTasi aMUHOKHUCIIOTA B TMOJMIICTITHE 3aMeHIIIach Ha amMmuHokucnoTy Tpe? Kakoe cBoiicTBO
TeHETUYECKOTO KO/Ia OMpeeNisieT BO3MOXKHOCTh CYIIECTBOBAaHHUS Pa3HBIX (PparMEHTOB MyTHPOBAaHHOW MoJie-
kynbel JIHK? OtBet nosicaute. J{Jis peneHns 3aqanus UCIIONb3yHTe TaOMHIy TeHETHIECKOTO KOJIa.

I'enernueckuii kox (MPHK)

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE
v I0 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jleit |Ilpo |Imc |Apr |V
I Jleit |IIpo |Imc |Apr (L]
Jleit |IIpo |Imm |Apr (A
Jeit |Ilpo |[Ima |Apr [T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Anma |[Acn |Imm |V
r Bax |Ama |Acn |Imn |I]
Ban |Ama |Imy |Imm [A
Ban |Ama |Imy |(Imu (T

IIpaBunia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIeTe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.
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44. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-marpuie. ®parment nienu JIHK, Ha koTopoit
CHUHTE3UpYyeTCs yyacTok ueHTpainpHoi nem TPHK, umeer cnenyromnyro nocinenoBarebHOCTh HYKIEOTHIOB!

5'— TTLLIATTAALITATAT — 3'
3'— ALTTTAATTILITATIL - 5.

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cuHTe3upyercs Ha AJaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTopyto OyzmeT mepenocuts 31a TPHK B mporecce 6nocunTesa Oernka, eciu
TpeTuil Tpuruier coorBercTByeT aHTHKONOHY TPHK. OTBer nmosicuure. Jlns pewieHus 3agaHusi UCIONb3YNHTE
Ta0JIMIly TEHETUYECKOTO KOJa.

I'enernueckuii kox (MPHK)

Ilepsoe Tperbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE
v I0 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jleit |Ilpo |Imc |Apr |V
o Jleit |IIpo |Imc |Apr (L]
Jleit |IIpo |Imm |Apr (A
Jeit |Ilpo |[Ima |Apr [T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Anma |[Acn |Imm |V
r Bax |Ama |Acn |Imu |I]
Ban |Ama |Imy |Imm [A
Ban |Ama |Imy |(Imu (T

IIpaBunia mosib30BaHus Tadnuuei

[lepBriii HyKII€OTH B TpUILIeTe OEpETCA U3 JIEBOTO BEPTUKAIBHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETU — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, I1e nepeceKyTcs JIMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS NCKOMAasi aMUHOKHUCIIOTA.

45. Vcxomusbrit ¢pparment Monekyinsl JJHK nMmeeT creayromnyro mocie1oBarebHOCTD:

5'— TTHALIATTITATIIAAT — 3'
3'— ATTITUTITATTTA — 5.

Onpexnenute MOCIEIOBATEILHOCTh AMUHOKHCIOT BO (pparMeHTE MOJHMIENTHIHOW Ienmd M 00O0CHYHTe
cBoii oTBeT. Kakue n3MeHeHHs MOINIM NMPOU30MTH B pe3ysbTaTe eHHOM MyTaluu BO (hparMeHTe MOJIEKYJIbl
JHK, ecau BTOpasi aMMHOKHCIIOTa B MTOJIMIIENTHIE 3aMeHUIIack Ha amuHokucioTy Ima? Kakoe cBoiicTBo re-
HETHUYECKOTO KOJ]a ONpeieiieT BO3SMOKHOCTh CYIIECTBOBAHHUS Pa3HBIX ()parMEeHTOB MYTUPOBAHHON MOJIEKY-
sl JIHK? OtBer mosicuute. st pemieHus 3aaHusi MCIOIb3YHTE TAOMHMIy T€HETHYECKOrO Kofa (BEpXHSI
IIETTb CMBICIIOBAs, HIDKHSIS TPAaHCKpUOHpyemasi).

I'eneruueckuii kox (MPHK)

IlepBoe
OCHOBaHMeE

Tperne

Bropoe ocHoBaHue
OCHOBaHMHe

v 0 A r
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jleit | IIpo [T'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acn | [mu
Ban | Ana | Acn | [mu
Ban | Ana [Ty |
Ban | Ana [Ty |

ArD(ArEC|IrEY| I EY

IIpaBuia moib30BaHuA TabanLeil

[lepBriii HyKII€OTH B TpUIUIeTe OepETCA U3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAIBHOTO. TaMm, rne nepecekyTcs JMHUU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

46. U3sectHo, uto Bce Buabl PHK cunresupyrorcs na JIHK-marpune. @parment nenu IHK, Ha koTopoii
CHUHTE3HMPYETCs y4acToK LeHTpanbHol new TPHK, nMeer cienyromnyro nociue10BarelIbHOCTb HyKIEOTHI0B:

5'— ATTLT TATTLITATLIL] - 3'
3' — TULITLIATALITATAIT — 5.

VYeraHOBHUTE HYKIICOTHAHYIO MocienoBarebHOCTh ydyacTka TPHK, KoTopblil cuHTe3npyeTcs Ha JTaHHOM
(dparMeHTe, 1 aMUHOKHUCIIOTY, KOTOpyto OyneT nepeHocuth 3ta TPHK B mpornecce OnocunTesa Oenka, ecnu
TpeTuil TpurmieT spisercs antukogqonoM TPHK. Oteet nosicaute. [[nst pemienus 3aganus UCHoib3yiTe Tad-
JIULYy TeHETUYECKOT0 KOa.

I'eneTnuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE

y |1 |A |T

®en (Cep |Tup |Luc
v ®en (Cep |Tup |Luc
Jleit |Cep — —
Jleit |Cep — | Tpm

Jleit |Ilpo |ITmc |Apr
Jleit |Ilpo |Imc |Apr
i Jleit |Ilpo |Ima |Apr
Jleit |Ilpo |Ima |Apr

HUne |Tpe |[Acm |Cep
HUne |Tpe |[Acm |Cep

A HUne |Tpe |[JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ama |Aco (Im
r Ban |Ama |Aco (Im

Ban |Ana (Imy |
Ban |Ana (Imy |[mm

ArE|arEC | IrEY|TrEL

IIpaBuaa nojib30BaHus Ta0IUIEH

[1epBblif HyKI€OTH] B TpUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBLHOTO Psijia, BTOPOH — M3 BEPXHEr0 ropu-
30HTAJIBHOTO psfa U TPETUH — W3 IPABOr0 BEPTHKAIBHOTO. TaM, rie nepecekyTcsl JMHUU, HIYIIHE OT BCEX
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47. Monexkynsl T-PHK, HecyIye cooTBETCTBYIOIINE aHTHKOIOHEI, BXOJAT B pHOOCOMY B CIICAYIOIIEM ITO-
panke: TAA, THA, AAA, ALILL. Onpenenure mocien0BaTeNbHOCTh HYKJIEOTHIOB CMBICIIOBON M TPaHCKPH-
oupyemotii ieniert IHK, nPHK n amuHOKHCITOT B MONIEKyse cuHTe3upyeMoro (parmenrta 6enka. OTBET mosic-
Hute. [[s1 penienns 3ananus UCTIONB3yHTe TAOMUIYy TeHeTUYecKoro koja. [Ipu BeIMONHEHNY 3aaHusl YIUThI-
Baiite, uyTo anTuKoMOHK TPHK anTunapamrensusl kononam nPHK.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHoOBaHue
OCHOBaHHe OCHOBaHHe
v 0 A r
®en [(Cep |Tup |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |Tmc |Apr (I
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama |Acn |Tmm |V
r Bax |Ama |Acn |Imn |I]
Ban |(Ama |[nmy |Tmm (A
Ban |Ama |[Imy |Tmm |T

IIpaBuaa nojb30BaHus TA0IUIEH

[TepBblif HyKICOTHN B TpHUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psAfa U TPETUH — W3 IPABOro BEPTHKAIbHOrO. TaM, rue nepecekyTcsl JMHUHU, HIYIIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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48. ®parMeHT Havyasla TeHa UMEET CIEAYIOIIYIO MOCIIE0BaTEIbHOCTh HYKICOTHIOB (BEpXHSIS e —
CMBICJIOBAsI, HIDKHSISI — TPaHCKpUOHpyemasi):

5'-HAOATTOOTTHA — 3'

3'-TTITALUITAAIT - 5".
I'en comepkuT MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcuauuu. MHbopmaTtuBHas 4acTb
reHa Ha4yMHaeTCs C TPHUIUIETa, Kogupytomero aMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HadyMHAeTCsl WH-

¢dopmatrBHasg yacTh reHa? OnpeaenanTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MONUIIEITHIHON
nernn. OTBeT nosicaute. [ BBIMOTHEHHS 3aJaHUs UCTIONIb3YyHTE TaOIUIly TEHETHYECKOTO KOJIa.

I'enernueckuii kox (MPHK)

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHHeE OCHOBaHHeE
v I0 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |IIpo |Imc |Apr |V
I Jeit |IIpo |Imc |Apr (L]
Jlen |(Ilpo |Imm |Apr (A
Jleit |Ilpo |[Imm |Apr [T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama [Acn |Imm |V
r Bax |Ama |Acn |Imu |I]
Ban |Ama |Imy |Imm [A
Ban |Ama |Imy |(Imu (T

IIpaBuaa nonb3oBaHus TadIHIel

[lepBriii HyKJI€OTH B TpUILIETE OEpETCA U3 JIEBOTO BEPTUKAILHOIO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOTO Psiia U TPETUM — U3 MPaBOT0 BEPTUKAIBHOTO. TaMm, I1e nepecekyTcs JIMHAU, UAYLIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.
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49. Ucxonuwiii ¢parment monekynsl JJHK wmmeer cnemyromniyro mocnemnoBarenbHOCTh HYKICOTHIOB
(BepXHsis IIETIb — CMBICIIOBAs], HW)KHSAS — TPaHCKpUOUpyemas):

5'— HTALITTATLIALITAAT — 3'
3'— TATTAATATTIIITTI] - 5.

B pesynsrare 3amens! ogqHoro Hykieoruaa B JIHK Tperbsi aMuHOKHCIOTA B OJIUIENTHAE 3aMEHIIIACh Ha
amuHOKHUCIOTY Ban. Omnpenennre aMUHOKHCIIOTY, KOTOpasi KOIUpoBajach 10 Mytanuu. Kakue u3MeHeHHs
npousonuy B JIHK, nPHK B pe3ynbrare 3amens! ogHoro Hykieotuaa? binaromaps kakoMy CBOWCTBY FeHETH-
YECKOTO KOJIa OJTHA U Ta K€ aMHHOKHCIIOTA Y Pa3HbIX OPraHU3MOB KOAUPYETCS ONHUM MU TE€M K€ TPHUILIETOM?
OtBer nosicaute. J{i1s pereHus 3ajaHus UCTIONIb3yiTe TaOINIly TEHETHYECKOTO KoJa.

I'eneruyeckuii koa (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
v 1 A r
®en [Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
1 Jeit |IIpo |(Tuc |Apr |L
Jeit |IIpo |(Ima |Apr |A
Jeir |IIpo (I'ma |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |[Acu |Cep |LI
Une |Tpe |JIuz |Apr |A
Mer |Tpe |JIuz |[Apr [T
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Aco |[Imm |10
Ban |[Ana |Tmy |Imm [A
Ban (Ana |Tmy |Imm (T

I[IpaBuia nosib3oBaHus Tadauuei

ITepBblif HYKI€OTH] B TPUILIETE OEPETCS U3 JIEBOIO BEPTUKAIBHOTO psiia, BTOPOH — U3 BEPXHEro ropu-
30HTAJIBHOTO PsAJla U TPETHI — U3 MPABOTO BEPTHUKAIBLHOTO. Tam, Tie nepecekyTcs JUHUH, HAYIIHEe OT BCEX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.
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50. UzsectHo, uTo Bce Buasl PHK cunresupyrorcs na JIHK-marpuie. ®parment monekynsl JJHK, Ha ko-
TOPOM CHHTE3MpYyeTcs ydacTok neHTpanbHoi netinu TPHK, nMeer cienyromyio mocienoBareinbHOCTh HYK-
JI€OTH/IOB:

5'—= TATUTALTTILIITIA — 3'

3'— ATATLUTTAALITALT — 5.
YcraHOBHTE HYKJICOTHUAHYIO MOCIEN0oBaTebHOCTh yyacTka TPHK, KOoTOphIN cHHTE3HpyeTCsl Ha JaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyto OyzeT nepeHocuth 3ta TPHK B mporecce 6uocunTesa Genka, eciu

TpeTuil TpumieT coorBercTByeT anTtukogoHy TPHK. OtBer mosicaute. sl pemeHus 3a1aud UCIONb3YHTE
TabIMIly TeHETUYECKOTO KOJia.

I'enernuyeckmii kox (MPHK)

IlepBoe Tpetbe
BTtopoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
v 1 A r
®en [Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpmn |T
Jeir |IIpo |(ITuc |Apr |V
1 Jeit |IIpo |(Tuc |Apr |L
Jeit |IIpo |(Ima |Apr |A
Jeir |IIpo (I'ma |Apr |I
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |[Acu |Cep |LI
Une |Tpe |JIuz |Apr |A
Mer |Tpe |JIuz |[Apr [T
Ban [(Ana |Acn |Imum |V
r Ban |Ama |Aco |[Imm |10
Ban |[Ana |Tmy |Imm [A
Ban (Ana |Tmy |Imm (T

I[IpaBuia nosib3oBaHus Tadauuei

ITepBblif HYKI€OTH] B TPUILIETE OEPETCS U3 JIEBOI'O BEPTUKAIBHOTO psijia, BTOPOH — U3 BEPXHEro ropu-
30HTAJBHOTO psAZla ¥ TPETHI — W3 MPABOTO BEPTUKAIBHOTO. Tam, T1e nepecekyTcs JTUHUH, HAYIIHEe OT BCeX
TPEX HYKICOTHIOB, M HAXOJUTCS UCKOMAasi aMHHOKHUCIIOTA.

51. ®parmeHT Havyasia TeHa UMEET CIIEAYIOINIYIO MOCIIE0BAaTEIbHOCTh HYKJICOTHIOB (BEpXHSIS e —
CMBICJIOBAsI, HIDKHSIS — TPaHCKpUOUpyemasi):

5'— AATTTILIAAATAL - 3'
3'— TTALATTTTTATT - 5.

I'en comepxut MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcuauuu. MHbopmatuBHas 4acTb
reHa HadyMHaeTCs C TPHUIUIETa, Koaupytomero amMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HadyMHAeTCsl WH-
¢dopmarrBHasg yacTh reHa? OnpeaenauTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MOIUIIEITHIHON
uenu. OTBeT noscHUTE. J[J1s1 BBIOMHEHUS 3aJ]aHHsI UCIIONIb3YHTe TaOJIMIly TEeHETHYECKOTO KOJa.

I'eneruueckuii kox (MPHK)

IlepBoe
OCHOBaHMe

Tperne

Bropoe ocHoBaHue
OCHOBaHMHe

v 0 A r
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jleit | IIpo [T'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acn | [mu
Ban | Ana | Acn | [u
Ban | Ana [Ty |
Ban | Ana [Ty |

A C AP EC|[IrEY| I EY

52. ®parmeHT Havana reHa UMEET CIEAYIOLIYI0 MOCIEA0BaTeIbHOCTh HYKICOTUIOB (BEPXHSS LETb —
CMBICJIOBAs, HYKHAS — TPaHCKpUOUpyeMmasi):

5'— ATTTTATTTAALL - 3'
3'— TAIIULTHALTTT — 5.

['eH conepXUT MHPOPMATHBHYIO U HEMH()OPMATUBHYIO YacTh i TpaHCisauuu. MHbopmaruBHas 4acTh
reHa HAYWHAETCS C TPUIUIETa, KOMUpYyromero aMmuHokuciory Mer. C kakoro HyKJIECOTHJa HAUWHACTCS WH-
(dopMaTrrBHas 4acTh reHa? OnpenenuTe MOCIe0BaTeIBHOCTE AMHHOKHCIOT BO ()parMeHTe MOTUIICIITHIHOM
nenu. OTBeT nosicaute. /11 BBIMOMHCHUS 3a]aHUs UCTIONIb3YHTE TaOIUIly TEHETHYSCKOTO KOJIa.

TI'enernueckuii kox (MPHK)

Ban [Ana |ITmy |Imm
Ban |Ana |Imy [Inm

IlepBoe Tpetbe
BTtopoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit | Cep — |Tpmn |T
Jeit |Ilpo |ITmc |Apr |V
i Jeit |Ilpo |Imc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jleit |Ilpo |[Ima |Apr |T
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
Nne |Tpe |JImz |Apr (A
Mer |Tpe |JIuz |Apr |I
Ban |Ana [Acon |Im |V
Ban |Anma |Acn ([mm |L0
r
A
r
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53. ®parMeHT Havyasia TeHa UMEET CIEAYIONIYIO MOCIIE0BAaTEIBbHOCTh HYKICOTHIOB (BEpXHSIS eNh —
CMBICJIOBasI, HIDKHSISI — TPaHCKpUOHpyemasi):

5' — LIALTATATT TTIIATII — 3'
3'— I'TI TATALIAATTAT - 5'.

I'en comepkuT MHPOPMATHBHYIO U HEMH(OPMATUBHYIO YacTu i TpaHcuauuu. MHbopmaTtuBHas 4acTb
reHa Ha4yMHaeTCs C TPHUIUIETa, Kogupytomero aMmuHokuciaory Mer. C kakoro HyKJIeoTHAa HadyMHAeTCsl WH-
¢dopmatrBHasg yacTh reHa? OnpeaenanTe Mociea0BaTeIbHOCTh AMUHOKUCIIOT BO ()parMeHTe MONUIIEITHIHON
nernn. OTBeT nosicaute. [ BBIMOTHEHHS 3aJaHUs UCTIONIb3YyHTE TaOIUIly TEHETHYECKOTO KOJIa.

I'enernueckuii kox (MPHK)

Ban |Anma |Imy |Imm
Ban |Anma |Imy |Imm

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |IIpo |Imc |Apr |V
o Jeit |IIpo |Tumc |Apr |[L
Jeit |Ilpo |Imm |Apr |A
Jeit |IIpo |Imu |[Apr (T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imu |I]
r
A
r

44/ 85 PEIIY EI'D — Guoinorus



54. Monexkynsl T-PHK, Hecyye cooTBETCTBYIONINE aHTHKOIOHBI, BXOST B puOOCOMY B CIIEAYIOIIEM TI0-
psanke: ['VA, I'TL, L', AYY, LI'Y. Oupenenute mocaeaoBareIbHOCTh HYKICOTHIOB CMBICIOBOW U TpaHC-
kpubupyemoit nieneit JIHK, "PHK n amMmuHOKHCIIOT B Monekyje cuHTe3upyeMoro ¢parmenta Oenka. OTBET
nosicHuTe. [y pemeHns 3aJaHusl UCTIONb3yiTe TaOMUIly TeHeTHYecKoro koxa. [Ipu BBIOTHEHUU 3aJaHHS
y4uThIBaiiTe, 4T0 aHTUKONOHBI TPHK anTHnapamiensas! kogoHam nPHK.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHMe
v I0 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
1 Jeit |Ilpo |Tmc |Apr (L0
Jeit |Ilpo |Imm |Apr (A
Jeit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TadanLel

[lepBriii HykII€OTH B TpUTUIeTe OepETCS M3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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55. Monexkynsl T-PHK, HecyIue cooTBETCTBYIONINE aHTHKOIOHBI, BXOJST B puOOCOMY B CIIEAYIOIIEM TI0-
panke: YI'A, AYT, ATY, ITL, AAY. Onpenenute OCIEIOBATEIIBHOCTh HYKJICOTHIOB CMBICTIOBOM U TpaHC-
kpubupyemoit nieneit JIHK, "PHK n amMmuHOKHCIIOT B Monekyje cuHTe3upyeMoro ¢parmenta Oenka. OTBET
nosicHuTe. [y pemeHns 3aJaHusl UCTIONb3yiTe TaOMUIly TeHeTHYecKoro koxa. [Ipu BBIOTHEHUU 3aJaHHS
y4uThIBaiiTe, 4T0 aHTUKONOHBI TPHK anTHnapamiensas! kogoHam nPHK.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHMe
v I0 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
1 Jeit |Ilpo |Tmc |Apr (L0
Jeit |Ilpo |Imm |Apr (A
Jeit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Ama |Acn |Tmm |V
r Ban |Ama |Acon |Imum |1
Ban |Anma (Imy |Tmm |A
Ban |Anma (Imy |Tmm |T

IIpaBuia mob30BaHuA TabanLei

[lepBriii HykII€OTH B TpUTUIeTe OepETCS M3 JIEBOTO BEPTUKAILHOTO PsiAa, BTOPOH — M3 BEPXHETO rOpH-
30HTAJIBHOIO Psiia U TPETUl — U3 MPaBOI0 BEPTUKAILHOTO. TaMm, rie nepecekyTcs JMHUU, UAYLIHE OT BCEX
TpEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHCIIOTA.
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56. Monexkynsl T-PHK, Hecymye cooTBETCTBYIONINE aHTHKOIOHBI, BXOJST B puOOCOMY B CIEAYIOIIEM I10-
paake: VI, HTA, AAY, L. Onpenenute mMocie0BaTeIbHOCTh HYKICOTHIOB CMBICIIOBOW M TPAHCKPHOHU-
pyemoii neneii JIHK, nPHK u amunokucnor B Monekyne cuatesupyemoro pparmenrta 6enka. OTBET MOSCHU-
te. Jlna pemenus 3amaHus UCHONB3YHTE TAOIHMIy TEHETUYECKOTo Koaa. [Ipu BeIMOMHEHNN 3aaHus yIUTHI-
Baiite, yTo aHTUKOOHBI TPHK anTunapannensusl kononam nPHK.

I'eneruueckuii kox (MPHK)

Ban |Ana (Imy |ITnm
Ban |Ana (Imy |ITnm

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHHe
vy 1 A r
®en |Cep |[Tup |Huc |V
v ®en |Cep |[Tup |Humc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jein |IIpo |(ITuc |Apr |L
Jein |IIpo |(Ima |Apr |A
Jein |IIpo (I'mn |Apr |I
Une |Tpe |Aca |Cep |V
A Une |Tpe |[Aca |Cep |1
Une |Tpe |[JIm3 |Apr |A
Mer |Tpe |(JIm3 |Apr |T
Ban |Anma [Acn |Tmm |V
Ban |Ama |Acon |Imum |1
r
A
r
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57. UzsectHo, uTo Bce Buapl PHK cunresupyrorcs na JIHK-matpuie. ®parment monekynsl JJHK, Ha ko-
TopoMm cuHTe3upyercs yuactok TPHK, nmeer crneayroinyro nocinenoBareasHOCTh HYKICOTHAOB:

5'— TATIITALITTTLIL[TTA — 3'
3'— ATATIITTAALIITAIIT — 5'.

YcraHoBUTE HYKJIEOTUIHYIO IMoOcienoBarenbHOCTh yyacTka TPHK koTopeiii cuHTE3upyeTcst Ha JaHHOM
¢bparmenTe, 0603HaubTe 5' M 3' KOHIIBI 3TOTO (PparMeHTa U ONpeeINTE aMUHOKHCIIOTY, KOTOPYIO OyIeT mepe-
Hocuth 3ta TPHK B mpomecce Ouocunresa Oeika, eclivi TpeTUl TPHUILIET COOTBETCBYyeT aHTHkoAoHy TPHK.
Otser nosicauTte. [ pemienus 3ajaHus HCTIONb3YHTE TaONIHIly TeHETHUYECKOTO KOJIa!

I'enernueckuii kox (MPHK)

Ban |Anma |Imy |Imm
Ban |Anma |Imy |Imm

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Twmc |Apr |V
o Jeit |IIpo |Tumc |Apr |[L
Jeit |Ilpo |Imm |Apr |A
Jeit |Ilpo |Imu |[Apr [T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imu |I]
r
A
r

58. UzsectHo, uto Bce Buabl PHK cuntesupyrorcs na JHK-marpune. @parment monekynsl JJHK, Ha ko-
TopoM cuHTe3upyercs yuactok TPHK, nmeer cnenyrontyro nocienoBarenbHOCTb HyKJI€OTHAOB!

5'— AALTUTTTTTTLILITTA — 3'
3'— TTTTAAAAALIITALLT - 5'.

YcTaHOBHATE HYKJICOTHIHYIO MOCIEAOBATENBHOCTh ydyacTka TPHK KOTOpBI CHHTE3MpyeTCs Ha AAHHOM
¢parmente. Kakoit komon nPHK Oyner cooTBercTBOBaTh IeHTpalbHOMY aHTHKOMOHY 3Toi TPHK? Kakas
aMHUHOKHCIIOTa OyzmeT TpaHcnoptupoBaThes 310t TPHK? Oteer moscauTte. [l permenus 3agaHus UCIIONb-
3yiTe TabIuIly TeHETUYECKOTo KoJa.

I'eneruyeckuii koa (MPHK)

IlepBoe Tpernbe
BTtopoe ocHoBaHue
OCHOBaHHe OCHOBaHHe
vy 1 A r
®en |Cep |Tup |Huc |V
v ®en |Cep |Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeir |IIpo |(ITuc |Apr |V
1 Jeir |IIpo |(Tuc |Apr |L
Jeir |IIpo |(I'ma |Apr |A
Jein |IIpo (I'mn |Apr |I

48 /85 PEIIY EI'D — Guoinorus



Une | Tpe | Acu |Cep
Une | Tpe | Acu |Cep
Une | Tpe |JInuz | Apr
Mer | Tpe |JIuz | Apr

Ban [ Ana|Acn | [mu
Ban [ Ana|Acn | [mu
Ban |Ana|Iny |Tnu
Ban |Ana|Iny |Tnu

EES=R i P=R

59. ®parmeHT Havana reHa UMEET CIEAYIONIYI0 MOCIEA0BaTeIbHOCTh HYKICOTUIOB (BEPXHSS LETb —
CMBICJIOBAsl, HIJKHAS — TPaHCKpUOUpyeMmasi):

5' — MATITHATTTTTI] - 3'
3'— TTALILIT' THAAAAT - 5'.

I'en comepxkut nHPOpPMATHBHYIO U HEMH(POPMATUBHYIO YaCTH JJIsl TpaHcisuu. MHpopMmaTuBHas 4acTb
Te€HAa HAYMHAETCSA C TPUIUIETAa, KOAUPYIOIMIEro aMUHOKHUCIOTY MeT. C Kakoro HyKJI€OTHJa HAYMHAETCS HH-
(dopmarrBHas yacTh reHa? OnpeaeauTe MoCieI0BaTeIbHOCTh AMHUHOKHCIIOT BO (hparMeHTe MOJUNICITHIHOM
nerti. OTBeT nosicHUTE. J[7151 BBITOTHEHUS 3a]aHMsI HCIIONIb3YHTE TaOJIUIly TeHETHUECKOTO KOJIa.

I'enernueckuii kox (MPHK)

IlepBoe Tpetbe
Bropoe ocHoBaHue
OCHOBaHHe OCHOBaHHe

Y 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit  |Cep — —

Jleit |Cep — | Tpm

Jleit |Ilpo |Imc |Apr
Jleit |IIpo (IT'mc |Apr
& Jleit |Ilpo |Ima |Apr
Jleit |IIpo (Imn |Apr

Hne |Tpe |Acu |Cep
Hne |Tpe |[Acu |Cep

A Nne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Anma |Acn |Imm
r Ban |Anma |Acn |Imm

Ban |Ana |Imy [Inm
Ban |Ana |Imy [Inm

ArEK|ArEC[ArPEL|IrEL
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60. 113BeCTHO, YTO T€H UMEET KOAMPYIOUIYI0 U HE KOTUPYIOIIYI0 0ok 4yacTH. PparMeHT Havaja reHa
UMEET CIICIYIOIIYIO MOCIIEIOBATEIFHOCTD HYKICOTHAOB (BEPXHSIS IICTh CMBICIOBAs, HUXHSS TPAHCKPHOUPY-
eMas):

5°-IIATTATTIIT TAATLIATTAITLITA-3’
3’ -TTHATALTLIATTLII TAATITAT-5’.

Onpexnenute MOCIENOBATEIILHOCTD OElIKa, KOMUPYEMYIO JaHHBIM (DparMeHToM, €CJIU TepBas aMUHOKHUC-
JIoTa B TONUIIETITHIIE -MeT. YKaxure mnocienoBarenbHocTh MPHK, ompepenurte, ¢ kakoro HyKJIeoTHAa
HayHETCs cuHTE3 Oeka. OOOCHYHTE MOCIIe0BATEIEHOCTh CBOMX NeHCTBUH. J{JIsl perieHus 3aJaHusl HCTOb-
3yiiTe Tabnuily reHeTnueckoro koaa. [Ipu HanmMcaHuy HyKJIEHHOBBIX KUCIIOT YKa3bIBAlTe HAIIPaBICHUE IICTIH.

I'eneruyeckuii koa (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHe

v 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit |Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo |(ITmc |Apr
Jleit |IIpo |(ITmc |Apr
0 Jleit |IIpo (Imn |Apr
Jleit |IIpo (Imn |Apr

HNne |Tpe |[Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIu3z |Apr
Ban |Ana |Acn |Inm
r Ban |Ana |Acn |Inm

Ban (Ana |ITnmy |Imm
Ban (Ana |ITny |Imm

ArE< | ArEC|ArPEL|IrEY
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61. M3BectHo, uTo Bce BuAbsl PHK cunresupytorcs na JJHK-marpunie. ®parment monekynasl JJHK, Ha xo-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JI€OTHIOB (BEPXHSISl LIeNb CMBICTIOBAs!, HUKHAS TPAaHCKpUOUpyeMmasi).

5’-TAUTATLHIATUI TIAT-3’

3’-ATTUTAT'UTAT LI TA-5".
YcraHOBHTE HYKJICOTHUAHYIO MOCIEN0oBaTebHOCTh yyacTka TPHK, KOoTOphIN cHHTE3HpyeTCsl Ha JaHHOM
¢dparmenTe, 0603Ha4bTe 5’ U 3’ KOHIIBI 3TOTO (PparMeHTa u ONpeneIuTe aMUHOKUCIIOTY, KOTOPYIO OyIeT mepe-

HocuTh 3Ta TPHK B mporiecce OnocunTe3a Oenka, €ciu TPeTUH TPUILIET C 5’ KOHIIA COOTBETCTBYET aHTHKO-
nony TPHK. OtBet mosicaure. Jliis pemieHus 3aaHust UCMONB3YHTe Ta0IUIly TeHETHYECKOTO KOJIa.

I'eneruyeckuii koa (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHe

v 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit |Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo |(ITmc |Apr
Jleit |IIpo |[ITmc |Apr
0 Jleit |IIpo (Imn |Apr
Jleit |IIpo |(Imn |Apr

HNne |Tpe |[Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ana |Acn |Inm
r Ban |Ana |Acn |Inm

Ban (Ana |ITnmy |Imm
Ban [Ana |ITnmy |Inmm

ArE< | ArEC[ArPEL|IrEY
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62. Ucxomuwiii ¢parment monekynsl JIHK wmmeer cnemyromniyto mocnemnoBarenbHOCTh HYKICOTHIOB
(BepXHsis IIETIb — CMBICIIOBAs], HW)KHSAS — TPaHCKpUOUpyemas):

5> — LII'TATATLITTATATL] — 3’
3> — TTIATATLTTIATATAT — 5°.

B pesynbrare 3amens! ognoro Hykieotuaa B JIHK Bropas ammuHokucinora Bo ¢parMeHTe MOJUNENTHAA
3aMEeHWJIach Ha aMMHOKUCIIOTY Tpe. OnpenenuTe aMuHOKUCIIOTY, KOTopasi KoqupoBanach 10 Myranuu. Kakue
m3meHenus npousonuia B JJHK, uPHK B pesynsrare 3amensl ogHoro Hykieotuna? biarogapst kakomy cBOii-
CTBY T€HETHYECKOTO KOJla OJJHA U Ta K€ aMHUHOKHCIIOTA Y PA3HBIX OPTaHU3MOB KOAUPYETCS ONHUM H TEM XKe
tpurieroM? OTBeT nosicHute. /{1 BbIMOMTHEHNS 3aJaHNs UCTIONIb3YITe TaOINIly TeHETHYECKOTo KoJa.

I'eneruyeckuii koa (MPHK)

IlepBoe Tpetbe
BTtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHe

vy 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit |Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo |(ITmc |Apr
Jleit |IIpo |[ITmc |Apr
0 Jleit |IIpo (Imn |Apr
Jleit |IIpo |(Imn |Apr

HNne |Tpe |[Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ana |Acn |Im
r Ban |Ana |Acn |Inm

Ban (Ana |ITnmy |Imm
Ban [Ana |ITnmy |Inmm

ArE<|ArEC[ArPEL|IrEY
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63. Hexoroprie BUpyCHl B KaduecTBe reHermyeckoro marepuana HecyT PHK. Takue Bupychl, 3apazuB
KJeTKy, BcrpauBaioT JJHK-konuio cBoero reHomMa B TeHOM XO3SICKOM KJIETKU. B KileTKy mpoHUKIIa BUpyCHAast
PHK crnenyromeli mociaenoBaTeIbHOCTH:

5 — TAVITAYTTIAVTLIYY — 3.

Omnpenenure, KakoBa OyAeT MOCIEN0BATEILHOCTh BUPYCHOTO Oelka, ecnu Matpuiei ams cunteza nPHK
CIIY’KHT LieTlb, KoMIuieMeHTapHas BupycHoi PHK. Hanuinre nocnenoBaTensHOCT ABYIEIOYEUHOTO (par-
menTa JIHK, ykaxkure 5° u 3’ xoH1s! rieneir. OtBet mosicHurte. [[ist pemeHus 3aqaHusi UCIOIb3yHTe TaOInIly
TEHETUYECKOTO KOJa.

I'enernueckuii kox (MPHK)

Ban |Anma |Imy |Imm
Ban |Anma |Imy |Imm

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |IIpo |Imc |Apr |V
I Jeit |IIpo |Tumc |Apr |L
Jeit |Ilpo |Imm |Apr |A
Jeit |IIpo |Imu |[Apr (T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imu |I]
r
A
r
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64. 3BecTHO, 4TO KOMIUIEMEHTAPHBIE TIeNH HYKJIEHHOBBIX KUCIIOT aHTUTIAPAJUIeNbHBI (5’ KOHITY B OJTHOM
[IETH COOTBETCTBYET 3 KOHEI Apyroi menu). CHHTE3 HyKJIEHHOBBIX KHCIOT HaYMHAeTcs ¢ 5° koHma. Puboco-
Ma nrkercs o ”PHK B HanpaBnenuu ot 5’ k 3° koHIly. PeTpoBrpyc B kauecTBe reHOMa COAEPIKUT MOJIEKY-
ny PHK. Ilpu 3apaxxkenun kietku oH co3naét JJHK-komuio cBoero reHomMa u BCTpauBaeT €€ B T€HOM KIIET-
KU-MHIIEeHU. DparMeHT reHoMa peTpoBUpPYyCca UMEET CIIEAYIOILYIO TOCIEA0BaTEIbHOCTD:

5°-ALICYAVTIIYATAVTII-3’.

Onpenenure nocienoBarenbHOCTh ¢pparmenta JJHK-konuu, xotopas OyneT BCTpoeHa B T€HOM KIIETKHU-
mumenu. Onpenenure Mociae0BaTeNbHOCTh (parMeHTa Oenka, CMHTE3HMPYeMOro Ha JaHHOM (parmeHTe
JHK-komuu, ecnu 1iemb, KOMIUIeMeHTapHas ucxoaHoi monekyine PHK, Oynet ciykuTh marpuneit s cuare-
3a u”PHK. /I BeIMoNHEHUS 3a1aHUsI UCTIONB3YHTE TabIuIy reHeTrudeckoro koaa. [Ipu Hanucanuu nocnemno-
BaTEJIbHOCTEN HYKJIEMHOBBIX KUCIIOT yKa3bIBaiiTe HallpaBJICHUE LIETIH.

I'enernueckuii kox (MPHK ot 5’ — k 3’ — koHIY)

IlepBoe Tperne
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHHe
vy I A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jeit |Ilpo |Tmc |Apr (L]
Jeit |Ilpo |Imm |Apr (A
Jeit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Une |Tpe |Acu |Cep [L
Une |Tpe |JImz |Apr (A
Mer |Tpe |Jluz |Apr |I
Ban [(Ana |Acn |Imm |V
r Ban |[Ama |[Acn |Imm |1
Ban |[Ana |ITmy |Imm [A
Ban (Ana |ITmy |Imm (T

I[IpaBuia nob30BaHusA TabanLei

HepBBIﬁ HYKJICOTHU/ B TPUILICTEC 6€péTC$[ 13 JICBOT'O BEPTHUKAJIBHOTIO PAAA, BTOpOI>'I — W3 BCPXHETO Iopu-
30HTAJIBHOT'O psAga U TpeTI/Iﬁ — U3 IIPaBOIr'0 BEPTUKAJIBHOIO. TaM, TAC NMEPECEKYTCA JIMHUU, UAYIIUE OT BCEX
TpéX HYKJICOTHOOB, U HAXOAUTCA NCKOMAasA aMUHOKHUCIIOTA.
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65. 3BecTHO, YTO I'eH MMEET KOAMPYIOUIYI0 U HE KOIUPYIOIIYI0 Oesok yacTh. dparMeHT Havajia reHa
UMEET CIICIYIOIIYIO MOCIIEIOBATEIFHOCTD HYKICOTHAOB (BEPXHSIS IICTh CMBICIOBAs, HUXHSS TPAHCKPHOUPY-
eMas):

5’-ALI'HATTATATHUTAIALII' TAI'T-3°

3’-TIUI' TATATHIATT TTHATIIA-5".
Onpexnenute MOCIENOBATEIILHOCTD OElIKa, KOMUPYEMYIO JaHHBIM (DparMeHToM, €CJIU TepBas aMUHOKHUC-
JI0Ta B MOJUNENTHAE — MeT. YKaxurte nociefgoarensHocTh HPHK, ompenenurte, ¢ kakoro HykieoTuaa

HayHETCs cuHTE3 Oeka. OOOCHYHTE MOCIIe0BATEIEHOCTh CBOMX NeHCTBUH. J{JIsl perieHus 3aJaHusl HCTOb-
3yiTe TabnuIy reHeTuyeckoro koaa. [lpu HanucaHuM HYKJIEMHOBBIX KUCIIOT YKa3bIBaiiTe HAaIlpaBiIeHUE LIETIH.

Iemern4ecknii kol (EPHK)

55/85

Meproe Tpetbe
Bropoe ocHOBAHOE
OCHOBAHIE OCHOBAHIE
¥ IT A r
den Cep Tap IMac ¥
v der Cep Tap 1 (o I
Jlef Cep — — A
Jlert Cep — Tpu I
Jlet Ipo Tmc Apr b
Jef IIpo Tme Apr I
I Jleqt Ipo I'ma Apr A
Jleft Tpo T'ma Apr T
Hre Tpe Acr Cep b4
A Hne Tpe Acw Cep I
: Hre Tpe JImz Apr A
Mer Tpe Juz Apr I
Ban Ama Acn I'mz ¥
r Ban Ama Acno I'mu I
Ban Ama Tmy I'ma A
Ban Ana Ty I'm T
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66. Hexoroprie BUpyChl B KaduecTBe reHermyeckoro marepuana HecyT PHK. Takue Bupycel, 3apazuB
KJeTKy, BcrpauBaioT JJHK-konuio cBoero reHomMa B TeHOM XO3SICKOM KJIETKU. B KileTKy mpoHUKIIa BUpyCHAast
PHK crnenyromeli mociaenoBaTeIbHOCTH:

5~ LIT'YATTYALILITTIIYA — 3°.

Omnpenenure, KakoBa OyAeT MOCIEN0BATEILHOCTh BUPYCHOTO Oelka, ecnu Matpuiei ams cunteza nPHK
CIIY’KHT LieTlb, KoMIuieMeHTapHas BupycHoi PHK. Hanuinre nocnenoBaTensHOCT ABYIEIOYEUHOTO (par-
menTa JIHK, ykaxkure 5° u 3’ xoH1s! rieneir. OtBet mosicHurte. [[ist pemeHus 3aqaHusi UCIOIb3yHTe TaOInIly
TEHETUYECKOTO KOJa.

I'enernueckuii kox (MPHK)

Ban |Anma |Imy |Imm
Ban |Anma |Imy |Imm

Ilepsoe Tpertbe
Bropoe ocHoBaHue
OCHOBaHMe OCHOBaHMe
v I A r
®en (Cep |Twp |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleir |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |IIpo |Imc |Apr |V
I Jeit |IIpo |Tumc |Apr |L
Jeit |Ilpo |Imm |Apr |A
Jeit |IIpo |Imu |[Apr (T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (I
Ban |Ama |Acn |Tmm |V
Bax |Ama |Acn |Imu |I]
r
A
r
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I'eneruuecknii kogx (MPHK ot 5' k 3' koHIy)

IlepBoe Tperne
Bropoe ocHoBanme
OCHOBaHHeE OCHOBaHHe
Y I A r
®en (Cep |Twp |Luc |V
v ®en [Cep |Twp |Luc (L
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Imc |Apr |V
1 Jeit |Ilpo |Tmc |Apr (L
Jeit |Ilpo |Imm |Apr (A
Jleit |Ilpo |[Imm |Apr |T
HUne |Tpe |Acu |Cep |V
A HNne |Tpe |Acu |Cep |LI
Une |Tpe |Jluz |Apr (A
Mer |Tpe |Jluz |Apr |T
Ban [(Ana |Acn |Imm |V
r Ban |Ama |Aco |[Tmm |10
Ban |[Ana |ITmy |Imm [A
Ban (Ana |ITmy |Imm (T

IIpaBuiaa nojib30BaHus Ta0IUIEH

[TepBblif HyKI€OTHN B TpHUILIETE OSPETCS U3 JIEBOr0 BEPTUKAIBLHOTO Psijia; BTOPOH — M3 BEPXHETO TOpH-
30HTAJIBHOTO psfa U TPETUH — U3 IPABOro BEPTHKAIbHOrO. TaM, rie nepecekyTcsl JMHUHU, HIYIIHE OT BCEX
TPEX HYKJIEOTHUIOB, U HAXOAUTCS UCKOMAasi aMUHOKHUCIIOTA.

67. V3BecTHO, YTO KOMILJIEMEHTAPHBIE LIETIH HYKJIECHMHOBBIX KUCJIOT aHTHUIApaiesbHbl (KOHIy B OJHOU
LIEMU COOTBETCTBYET 3'- KoHell pyroi nenu). CHHTe3 HyKJIEMHOBBIX KHCJIOT HaunHaeTcs ¢ 5'- koHma. Pubo-
coMma aBmxkercd mo uPHK
B HampasiieHuu ot 5'- k 3'- koniy. Bee Bunbl PHK cuntesupyrores va JJHK- matpuiie. @parmMeHT MOIEKYIIbI
JHK, Ha xoTtopo#t cuHTe3upyeTcs y4acTok LeHTpaisHoil netn TPHK, umeer cnegyroniyto nociaenoBareib-
HOCTb HYKJICOTUAOB (HIDKHSISI LIETIb — MaTpUYHAs):

5’-IITAATTTTALIAATIT-3°
3 THTTLLHALITT TTALIA-5.

YcraHoBUTE HYKJIEOTHAHYIO mocienoBarenbHocTh yyacTka TPHK, xoTopriii cuHTe3upyercs Ha AaHHOM
(dbparMeHTe U ompeAenuTe aMUHOKHCIOTY, KoTopyto Oynet mepeHocuth 3Ta TPHK B mpomnecce 6uocunTesa
Oenka, ecliu TpeTui TpUIUieT ¢ 5’ KoHIa coorBeTcTByeT anTukonoHy TPHK. OtBer nosicuure. J{ns pemenus
3aJIlaHUs] UCTIOIB3YHTE TAOMUIly TeHeTHUeCcKoro kona. [lpyn HanucaHnM HyKJIEMHOBBIX KUCIIOT YKa3bIBalTE Ha-
IIpaBJICHUE LIETIH.
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68. 3BectHo, uTO Bee BuAbl PHK cunresupytorcs na JJHK-marpunie. ®parment monekynsl JJHK, Ha xo-
TOPOU CHHTE3UPYeTCsl ydacToK meHTpanbHoi netnu TPHK, nMmeeT cnemyronryio mocienoBaTenbHOCTh HYK-
JIEOTHJIOB (BEPXHSISI LIEIIb CMBICIIOBAs, HUXKHSISI — TpaHCKpuOHupyemas):

5’-UTAT' TUTATATUTIA-3°
3’-TOHTUATITATATALIT-5".
YcraHOBHTE HYKJICOTHUAHYIO MOCIEN0oBaTebHOCTh yyacTka TPHK, KOoTOphIN cHHTE3HpyeTCsl Ha JaHHOM
¢dparmenTe, 0603Ha4BTE 5’ U 3’ KOHIIBI 3TOTO (PparMeHTa U ONpeneIuTe aMUHOKUCIIOTY, KOTOPYIO OyIeT mepe-

HocuTh 3Ta TPHK B mporiecce OnocunTe3a Oenka, €ciii TPETUH TPUILIET C 5’ KOHIIA COOTBETCTBYET aHTHKO-
nony TPHK. OtBet mosicaure. Jliis pemieHus 3aaHust UCMONB3YHTe Ta0IUIly TeHETHYECKOTO KOJIa.

I'eneruyeckuii koa (MPHK)

IlepBoe Tperne
BTtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHe

v 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit |Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo |(ITmc |Apr
Jleit |IIpo |[ITmc |Apr
0 Jleit |IIpo (Imn |Apr
Jleit |IIpo |(Imn |Apr

HNne |Tpe |[Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ana |Acn |Inm
r Ban |Ana |Acn |Inm

Ban (Ana |ITnmy |Imm
Ban [Ana |ITnmy |Inmm

ArE< | ArECArPEL|IrEY

58785 PEIIY EI'D — Guoinorus



69. M3BectHo, uto Bce Buabpl PHK cuntesupyrorcs na JIHK-marpuie. @parMeHT Hayana reHa UMeeT
CIIEAYIONIYIO TOCIIENOBATEIIFHOCTh HYKJICOTHAOB (BEPXHSS LIEMb CMBICIOBAs, HWKHAA — TPAHCKpUOUpYe-
Mas):

S’-ATATTUTTALOTIIATATTIT-3’
3-THTALTALTTUITTATALITA-5".

Onpexnenute MOCIENIOBATEIILHOCTE OClIKa, KOMUPYEMYIO JaHHBIM (DparMeHToM, €CJIM TNepBas aMUHOKHUC-
JIoTa B TOJUIIETITUJIE —MeT. YKaxuTe mnocruenoBarenbHocth MPHK, ompenenute ¢ kakoro HykJIeoTHaa

HayHETCs cuHTE3 Oeka. OOOCHYHTE MOCIe0BATEIEHOCTh CBOMX NeHCTBUH. J{JIs perieHus 3aJaHusl HCTOJb-
3yiTe TabnuIy reHeTuyeckoro koaa. [lpy HanmcaHuM HYKJIEMHOBBIX KUCIIOT YKa3bIBaiiTe HAaIlpaBiIeHUE LIETIH.

I'eneruyeckuii koa (MPHK)

IlepBoe Tpetbe
BTtopoe ocHoBaHue
OCHOBaHHeE OCHOBaHHe

vy 1 A r

®en [Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jleit |Cep — —

Jleit |Cep — | Tpm

Jleit |IIpo (ITmc |Apr
Jleit |IIpo |[ITmc |Apr
0 Jleit |IIpo (Imn |Apr
Jleit |IIpo |(Imn |Apr

Hne |Tpe |Acu |Cep
Hne |Tpe |Acu |Cep

A HUne |Tpe |JIuz |Apr
Mer |Tpe |JIuz |Apr
Ban |Ana |Acn |Im
r Ban |Ana |Acn |Inm

Ban [Ana |ITmy |Imm
Ban [Ana |ITnmy |Inmm

ArE< | ArEC|ArPEL|IrEY
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70. M3BecTHO, YTO KOMIUJIEMEHTAPHBIC SN HYKJICUHOBBIX KUCIIOT aHTHUIApaJIEIbHbI (5' KOHITY B OTHOM
e COOTBETCTBYET 3' KOHel Apyroii nenu). CHHTE3 HyKJIEWHOBBIX KHCIOT HaYMHAeTCs ¢ 5' KoHIma. Puboco-
Ma nBxercs o nPHK B HanmpaBnenun ot 5' k 3' konny. Monekynsl TPHK, Hecymue cooTBeTcTByIOmMe aH-
TUKO/IOHBI, BXOST B pUOOCOMY B CIIEIYIOIIEM HOpsaKe (aHTUKOAOHBI yKa3aHbl B HANpaBJIeHUU OT 5° k 3’
KOHILY):

L', ATA, TITY, TAT, TAY.

Onpeznenure NOCIeI0BATENILHOCT CMBICIOBON U TpaHckpubupyemoii neneir JIHK, nPHK un amunokuc-
JOT B MOJIEKyJIe CHHTe3upyeMoro ¢parmenra Oenka. OTBeT nosicuute. [[yis pemeHns 3aaHus UCHONb3yHTe
Tabnuily reHerndyeckoro kozxa. Ilpum HamucaHuu mocienoBaTeNbHOCTEH HYKIEHHOBBIX KHUCIIOT yKa3blBailTe
HampaBJeHUE LIETIH.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |[Tup |Huc |1
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
I Jeit |Ilpo |Tmc |Apr (I
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Anma |[Acn |Imum |V
r Banx |Ama |Acn |Imn |I]
Ban |(Ama |Inmy |Tmm (A
Ban |(Ama |[Imy |Tmm |T
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71. U3BecTHO, 4YTO KOMIUJIEMEHTApHBIC [IEMN HYKJICUHOBBIX KUCIIOT aHTHUIApaJIEIbHbI (5' KOHITY B OTHOM
[IETH COOTBETCTBYET 3' KOHeIl Apyroii nenu). CHHTe3 HyKJIEWHOBBIX KHCIOT HaYMHAeTCs ¢ 5' koHma. Puboco-
Ma neukercsa no "PHK B nanpasnennu ot 5' k 3' koHIy. @parMeHT reHa UMeeT CIEeIYIONIYIO MOCIeI0BaTENb-
HOCTB:

5> IJATLTLITTTLATTIATAT-3’
3> -TTUTLITAALT TAIITTATA-5".

Onpenenure, kakas u3 ueneit JJHK sBisiercs cMpIciaoBoii (kogupyroleii), eciii U3BeCTHO, YTO (parMeHT
MOJUTIENTH 1A, KOAUPYEMBIA 3TUM Y4aCTKOM T'€Ha, HAUMHAETCSI C aMUHOKHUCIIOTHI IIH. OmpenenuTte nocieno-
BaTeJIbHOCTh AMUHOKHCIIOT B MENTHJIE, KOAUPYEMOM 3TUM reHoM. OObsICHUTE MOCe0BaTeIbHOCTh Bammux
neiictBuit. st pemeHus 3aJaHus UCTIONb3yTe TabIuIly reHeTudeckoro kona. [Ipu Hammucanum mocienosa-
TEJIbHOCTEN HYKJIENHOBBIX KUCJIOT YKa3bIBaliTe HAllpaBICHUE LIEIH.

I'eneruueckuii kox (MPHK)

IlepBoe Tperne
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHHe
vy I A r
®en |Cep |Tup |Huc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |Tpm |T
Jeit |Ilpo |Tmc |Apr |V
10 Jeit |Ilpo |Tmc |Apr (L]
Jeit |Ilpo |Imm |Apr (A
Jeit |Ilpo |[Imu |Apr |T
Une |Tpe |Aca |Cep |V
A Une |Tpe |Acu |Cep (L
Une |Tpe |JImz |Apr (A
Mer |Tpe |Jluz |Apr |I
Ban [(Ana |Acn |Imm |V
r Ban |[Ama |[Acn |Imm |1
Ban |[Ana |ITmy |Imm [A
Ban (Ana |Tmy |Imm (T
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72. W3BecTHO, 4YTO KOMIUJIEMEHTApHBIC [IEMH HYKJICUHOBBIX KUCIOT aHTHUIApaIEIbHbI (5' KOHITY B OTHOM
[IETH COOTBETCTBYET 3' KOHeIl Apyroii nenu). CHHTe3 HyKJIEWHOBBIX KHCIOT HaYMHAeTCs ¢ 5' koHma. Puboco-
Ma nerketcs nmo "PHK B Hanpasnenun ot 5' k 3' koHITy.

Oparment monekyisl JJHK umeer cienyronryro nocieaoBaTeIbHOCTb:

5" ATIITLIATATLITATI-3'
3-TATLLI' TATLITATALL-5".

Onpeznenure MOCIENOBATEIBLHOCTh (PparMeHTa MOJIMIIENTHIA, KoAHpyeMmoro naHHbIM ydacTkom JIHK,
€CIIK U3BECTHO, YTO ATOT MOJHUTICTITH] HAYMHAETCSA ¢ aMUHOKHCIIOTHI THC ¥ UMEET JJIMHY HE MEHEE YEThIPEX
aMuHOKHUCIIOT. OOBsICHUTENOCeIOBaTeIbHOCTE Bammx fevictuid. J{ist pemenus 3aganust UCHOIb3yWTe Tao-
JIUITy TEHETUYECKOTO Kofa. [Ipy HanmncaHny HyKIIGMHOBBIX KUCJIOT YKa3bIBAWTE HAIIPaBICHUE TICTIH.

I'enernuecknii kon (MPHK)

IlepBoe Tperbe
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHeE
v 0 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |[Tup |Huc |10
Jleit |Cep — — |A
Jleit |Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
I Jeit |Ilpo |Tmc |Apr (I
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A Une |[Tpe |Acn |Cep (LI
Une |Tpe |JIuz |Apr [A
Mer (Tpe |JIuz |Apr (T
Ban |Ama |Acn |Tmm |V
r Banx |Ama |Acn |Ima |I]
Ban |(Ama |Inmy |Tmm (A
Ban |(Ama |[Inmy |Tmm |T

73. U3BecTHO, YTO KOMIUIEMEHTapHbIE LIENU HYKJIEHHOBBIX KHUCJIOT aHTUIApalienbHbl (5' KOHILY B OIHOM
LIENH COOTBETCTBYET 3' KoHel Apyroii nenn). CUHTE3 HyKJIENHOBBIX KUCIOT HaYuHaeTcs ¢ 5' koHma. Puboco-
Ma nemxercst o ”PHK B Hanpaenenuu ot 5' k 3' koHIy. PeTpoBupyChl B KauecTBe TeHETHIeCKOH nH(popMa-
nnn umerot monekyny PHK. Ilponukas B knetky, onn co3gator JJHK-konmro cBoero renoma. B kietky mpo-
Hukia supycHas PHK, ¢pparMeHT koTopoii iMeeT Cleayolnyto ocIea0BaTeIbHOCTh:

5 -TAVATLIITYATLIVTY-3'.

Onpenenure nocnenoBarenbHOCTh (pparmenta JIHK, xoTopseiii cunTe3upyercst Ha Marpune ganaoi PHK,
u (parMeHT nonunentuaa, kogupyemoro stoii JIHK, ecnu uzBectHo, uto Marpuneit s cunteza uPHK ciy-
*uT uens JJHK, kommementapnas ucxognoit supycHoit PHK. OtBer nosicaure. [ pemeHus 3aiaHust uc-
MOJIE3YyHTE TaONMUIly TeHEeTHYecKoro koja. [Ipy HamMcaHny HYKJIIEHMHOBBIX KHCJIOT yKa3bIBaiiTe HampaBieHHUE
LEeMH.

I'enetuueckuii kog (MPHK ot 5' k 3' koniy)

IlepBoe
OCHOBaHHE

TpeTtbe

Bropoe ocHoBaHue
OCHOBaHMe

y | |A |T
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®en | Cep | Tup | Luc
®en | Cep | Tup | Luc
Jeit [Cep| — | —
Jleit [Cep | — |Tpm

Jleit | IIpo [T'uc | Apr
Jleit | IIpo [T'uc | Apr
1 Jleit | IIpo [I'mH | Apr
Jleit | IIpo [I'mH | Apr

Une | Tpe | Acu | Cep
Une | Tpe | Acu | Cep
Une | Tpe |JIuz | Apr
Mer | Tpe |JIuz | Apr

Ban | Ana | Acn | [mu
Ban | Ana | Acn | [u
Ban | Ana [Ty |
Ban | Ana [Ty |

A C AP EC|[IrEY| I EY

74. U3BecTHO, 4TO KOMIUIEMEHTAPHBIE [IeNH HYKJIEMHOBBIX KUCIOT aHTUIIApaJUIeNbHBI (5'-KOHILY B OJJHOM
IIEMU COOTBETCTBYET 3'-KoHeI Apyroi 1emnu). CHHTEe3 HyKJIEHMHOBBIX KHCIIOT HaunHaeTcs ¢ 5'-koHna. Puboco-
Mma nexkercs o uPHK B manpasnennn ot 5'- k 3'-xoHiy. Bee Bunmst PHK cuntesupyrorcs na JIHKmarpure.
Monekynsl TPHK, Hecymue cooTBeTCTBYOIINE AaHTUKOIOHBI, BXOJAT B puOOCOMY
B CJIEIIYIOIIEM MOPSJIKE:

5'-VAILL-3', 5'-All0-3', 5'-YIIV-3', 5'-1I1IA-3', 5'-ITY-3".

YcTaHOBHTE HYKJICOTHAHYIO MOCIEI0BATEILHOCTD CMBICIIOBOM U TpaHckpubupyemoit neneit JHK, nPHK
¥ aMMHOKHCIIOT BO (pparmeHTe cuHTe3upyemoro oenka. OTBer nosgcuute. s penieHns 3aanus UCoib3yii-
Te TaOIUITy TeHEeTHYeCKOTo Koza. [Ipy HarmmcaHny HyKJICMHOBBIX KHCIIOT YKa3bIBaliTe HAaIIPpaBJICHUE TICTIH.

I'enernuecknii kox (MPHK ot 5' k 3' koHny)

IlepBoe Tperbe
Bropoe ocHoOBaHue
OCHOBaHMe OCHOBaHHe

v 0 A r

®en [(Cep |Tup |Luc

v ®en [Cep |Tup |Luc

Jlein |Cep — —

Jlein |Cep — | Tpm

Jleit |IIpo |Tuc |Apr
Jleit |IIpo |Tuc |Apr
i Jleit |IIpo |Imm |Apr
Jeit |IIpo |Imm |Apr

Nne |[Tpe |Acn |Cep
Nne |[Tpe |Acn |Cep

A Une |[Tpe |JIuz |Apr
Mer |[Tpe |JIuz |Apr
Ban |[Ama |Acno |Im
r Ban |[Ama |Acn |Im

Ban |Anma |Imy |[Inm
Ban |Anma |Imy |[Inm

ArE(AarEC | IrEY|TIrEL
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75. W3BecTHO, 4TO KOMIUIEMEHTAPHbIE LIEMTN HYKJIEHMHOBBIX KHCIOT aHTUIIapaljIeNbHbI (5'-KOHILy B OHOM
[IETH COOTBETCTBYET 3'-KoHen apyroi nenwn). CHHTE3 HyKJIEWHOBBIX KHCIIOT HaunHaeTcs ¢ S'-koHma. Puboco-
Ma newxerca no nPHK B Hanpasnenuu ot 5'- k 3'-konny. Bee Bunbl PHK cuntesupyrores na JJHK-matpuie.
PetpoBupychl B kauecTBe reneTrnueckor napopmanuu umeror monekyny PHK. Ilponukas B KIeTky, OHU CO-
3naroT JIHK-komuto cBoero renoma. B knerky nponukia supycHas PHK, ¢pparmenT kotopoii umeer cienyro-
LIYIO [10CJIE0BATENbHOCTB!

S-YVYVIHYYTATAVI'VIY-3'.

Onpenenure nmocnenoBarenbHOCTh (pparmenta JIHK, xoTopslii cuaTe3upyercst Ha Marpuie ganaoi PHK,
u (hparMeHT nonunenTuaa, kogupyemoro 3toi JIHK, ecnu uzsectHo, uto Marpuneit s cunteza uPHK ciy-
*uT uens JHK, kommementapuas ucxoguoi supycnoit PHK. Otser nosicaure. [ pemeHus 3a1anust uc-
NoJb3yHTe TabNMIly reHeTHYeckoro kofa. Ilpn HammcaHun HyKJIEMHOBBIX KHCIIOT yKa3blBaiiTe HalpaBlieHHE
LEIn.

I'enernuecknii kox (MPHK ot 5' k 3' koHIy)

IlepBoe Tpernbe
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit | Cep — |(Tpu |T
Jeit |Ilpo |Imc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L]
Jeit |Ilpo |Ima |Apr (A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A HUne |Tpe |Acu |Cep |L
Une |Tpe |JIuz |Apr [A
Mer |Tpe (JIu3 |Apr |I
Ban |Anma [Acon |Im |V
r Ban |Ama |Aco |[Imm |10
Ban |Anma (Imy |Im |A
Ban |Anma (Imy |Tmm |T

IIpaBuia nojib30BaHus Ta0IUIeH

[TepBblif HyKII€OTHA B TpUILIETE OEPETCS U3 JIEBOTO BEPTUKAIBHOTO psijia,
BTOPOM — M3 BEPXHETO FOPU30HTAJIBHOTO psfa U TPETU — M3 MPABOr0 BEPTUKAIBHOTO. TaM, riue nepece-
KyTCsl JINHUH, UIYIIHE OT BCEX TPEX HYKIEOTUIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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76. H3BecTHO, 4TO KOMIUIEMEHTAPHbIE LIENTH HYKJIEHMHOBBIX KHCIOT aHTUIapajIeNbHbI (5'-KOHILy B OHOM
e COOTBETCTBYET 3'-KoHen Apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ S'-koHma. Puboco-
Ma nBmxercs o uPHK B nanpasnenun ot 5'- k 3'-xonny. Bee Bunst PHK cunresupyrores na JJHKwmarpure.
PetpoBupychl B kauecTBe reHeTrnueckor napopmanuu umeror monekyny PHK. Ilponukas B KIeTKy, OHU CO-
3naroT JIHK-komuto cBoero renoma. B knerky nponukia supycHas PHK, ¢pparmenT xkotopoii umeer cienyro-
LIYIO [10CJIE0BATENbHOCTB!

S-THI'YVITAATAYAIT-3'.

Onpenenure nmocnenoBarenbHOCTh (pparmenta JIHK, xoTopslii cuaTe3upyercst Ha Marpuie ganaoi PHK,
u (hparMeHT nonunenTuaa, kogupyemoro 3toi JIHK, ecnu uzsectHo, uto Marpuneit s cunteza uPHK ciy-
*uT uens JHK, kommementapuas ucxoguoi supycnoit PHK. Otser nosicaure. [ pemeHus 3a1anust uc-
NOJb3yHTe TabNMIly reHeTHueckoro koja. Ilpn HanmmcaHun HyKJIEMHOBBIX KHCIIOT yKa3blBaiiTe HalpaBlieHHUE
LEIN.

I'enernuecknii kox (MPHK ot 5' k 3' koHIy)

IlepBoe Tperne
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit | Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L]
Jeit |Ilpo |Ima |Apr [A
Jeit |Ilpo |[Ima |Apr |T
HUne |Tpe |Acu |Cep |V
A HUne |Tpe |Acu |Cep |L
HUne |Tpe |JIuz |Apr |A
Mer |Tpe (JIu3 |Apr |I
Ban |Anma [Acn |Im |V
r Ban |Ama |Aco |[Imm |10
Ban |Anma (Imy |[[m |A
Ban |Anma (Imy |Tmm |T

IIpaBuia nojib30BaHus Ta0IUIIeH

[TepBblif HYKICOTH] B TpHUILIETE OEpETCS U3 JIEBOTO BEPTUKAIBHOTO Psijia, BTOPOH — M3 BEPXHETrO Topu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOro BEPTHKAIBHOrO. TaM, rne nepecekyTcsl JMHUU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.
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77. W3BecTHO, YTO KOMIUIEMEHTapHbIE LENH HYKJIEHHOBBIX KUCIIOT aHTUIApasIeNbHbl (5’ KOHIYy OAHOM
e COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercda o uPHK B nanpasnenun ot 5’ k 3’ koniy. @parment monekynsl JJHK, Ha koTOopo#i cunTe3upy-
eTcst yuacTok nentpansHoit nmermu TPHK, nMeer cienyromnryro mocinenoBaTensHOCTh HYKICOTHIOB (BEpXHAS
LeNb MaTpuyHas (TpaHCKpHOupyemas):

5°-AITALITLIATTIATIIT -3’
3’-TTATTLI'TAATTATLL-5’.

YcTaHOBHATE HYKIEOTHAHYIO MOCiIenoBarenbHOCTh ydyacTka TPHK, koTopslid cMHTE3MpyeTCs Ha JaHHOM
¢parmente JIHK. Ykaxure, kakoi TpUIUIET SBISETCS aHTUKOJOHOM, ecnu aanHas TPHK nmepeHocut amuHo-
kucinoTy ajsa. OObSICHUTE TOCIEe0BAaTEIbHOCTh PEUIeHUs 3a1a4du. [ BBIIOHEHUS 3aaHus UCTIONB3YiTe
TabauIly reHerndyeckoro kozpa. Ilpm HammcaHum mocienoBaTeNbHOCTEH HYKJIEHHOBBIX KHUCIIOT yKa3blBallTe
HampaBJeHUE LIETIH.

I'enernuecknii kox (MPHK ot 5' k 3' koHIy)

IlepBoe Tpernbe
Bropoe ocHOBaHue
OCHOBaHHe OCHOBaHHe
v 11 A r
®en (Cep |Tup |Luc |V
v ®en |Cep |Tup |Huc |1
Jleit |Cep — — |A
Jleit | Cep — |(Tpu |T
Jeit |Ilpo |ITmc |Apr |V
I Jeit |Ilpo |ITmc |Apr (L]
Jeit |Ilpo |Ima |Apr [A
Jeit |Ilpo |[Ima |Apr |T
Une |Tpe |Acn |Cep |V
A HUne |Tpe |Acu |Cep |L
HUne |Tpe |JIuz |Apr |A
Mer |Tpe (JIu3 |Apr |I
Ban |Anma [Acon |Im |V
r Ban |Ama |Aco |[Imm |10
Ban |Anma (Imy |Im |A
Ban |Anma (Imy |Tmm |T

IIpaBuia nojib30BaHus Ta0IUIIeH

[TepBblif HYKI€OTH] B TPHUILIETE OSPETCS U3 JEBOr0 BEPTHUKAIBLHOTO Psifia; BTOPOH — M3 BEPXHETO TOpu-
30HTAJIBHOTO psifia U TPETUH — W3 IPABOro BEPTHKAIBHOrO. TaM, rne nepecekyTcsl JMHUU, HIYIIHE OT BCEX
TPEX HYKJIEOTHIOB, U HAXOAUTCS UCKOMasi aMUHOKHCIIOTA.

78. VI3BECTHO, YTO KOMILJIEMEHTApHBIC e HYKJIEHHOBBIX KHCIIOT aHTUIApaJUIeNbHBI (5° KOHILY OIHOM
LIEMH COOTBETCTBYET 3° KoHell Apyroi nenu). CHHTe3 HyKJIENHOBBIX KUCIIOT HaunHaeTcs ¢ 5° koHua. Puboco-
Ma asmkercs no HPHK B nanpasnenuu ot 5’ k 3’ koHiy. @parment monekynsl JJHK, Ha koTopoii cunTe3upy-
eTcsl yuacTok ueHTpansHoi netnu TPHK, nMeer crneayroinyro mociaenoBareIbHOCTh HYKICOTHIOB (BEPXHSIS
1enb MaTpuvHas (TpaHCKpUOUpyeMas):

5’ -ATHATTLITTTALILITA-3’
3 -TATTAIITAAATITIIT-5".

YcraHoBUTE HYKJIEOTHUAHYIO MocienoBareabHocTh yuacTka TPHK, xoTopslil cuHTE3upyercs Ha JaHHOM
¢parmente JJHK. Ykaxkure TpuIuier, KOTOpBIH sSBIsSeTCS aHTHKOJOHOM, eciu naHHas TPHK nepenocur amu-
HOKMCIOTY ana. OTBeT noscHute. [l BBINOJHEHUS 3aJaHUS UCHOJIb3YHTE TAOIMIly FE€HETHYECKOro KoJa.
IIpy HanmcaHNM MOCIENOBATENBHOCTEN HYKJIEMHOBBIX KACIIOT YKa3bIBATE HANPABICHUE LIEIIH.
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79. M3BecTHO, YTO KOMIUIEMEHTAPHbBIE IIENN HYKJIEHHOBBIX KUCIIOT aHTUTIAPAIIIeNbHBI (5’ KOHITY B OJTHOM
e COOTBETCTBYET 3° KOHell apyroi nernn). CHHTe3 HyKJIEWHOBBIX KACIIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma asmxkercs no nPHK B nanpasnenun ot 5° x 3’ koHity. [lpu cunTese dparmenta nonunentua B pubocomy
Bxoaat monekynsl TPHK B cnenyromieit nocnenoBarenbHOCTH (YKa3aHbl aHTUKOAOHBI B HAIIPABIEHUH OT 5° K
3’ KOHILY):

ITA, VYV, ATLL, T1IT, ALIA.

YcraHoBUTE HYKJIEOTUIHYIO MocienoBareiabHocTh ydacTka JJHK, koTopblil konupyeT naHHBIM Moaumnen-
THJ, ¥ ONpEACTHUTEe, Kakas LEeNb SBISETCS MaTPUYHON (TpaHCKpuOMpyemoii) B maHHoM ¢parmente JTHK.
YeraHOBHUTE aMUHOKHCIIOTHYIO OCIIEI0BATENIbHOCTh CUHTE3UpYyeMOoro (pparmenTta noiunentuaa. OobscHUTeE
MOCJIEIOBATENIBHOCTh PeIIeHusl 3a1add. Jljis BBIMOMHEHUS 3aJaHUsl UCIOJIb3yWTE TaONUIly T€HETHYECKOTO
kofa. I[Ipu HanycaHuyM NOCIEN0BAaTENbHOCTEN HYKIEMHOBBIX KHCIIOT YKa3bIBAWTE HAlPABICHUE LIEIIH.

80. M3BecTHO, YTO KOMIUIEMEHTAPHbIE LENH HYKJIEHHOBBIX KUCIIOT aHTUIAPAJUIEIbHBI (5’ KOHILYy OJHOM
LEMU COOTBETCTBYET 3’ KoHel Apyroi nenu). CHHTEe3 HyKJIEHMHOBBIX KUCIOT HauuHaeTcs ¢ 5° koHua. Puboco-
Ma aBmxkercs no nPHK B nanpasnenun ot 5° k 3’ koHity. [lpu cunTese dparmMenta nonunentua B pubocomy
Bxoaat monekynsl TPHK B cnenyromieit nocnenoBarensHOCTH (YKa3aHbl aHTUKOAOHBI B HAIIPABIEHUH OT 5° K
3’ KOHILY):

IIVT, YAY, AVA, I'I1Y, AVA.

YcraHoBUTE HYKJIEOTHIHYIO nocienoBareiabHocTh ydacTtka JJHK, koTopblit KonupyeT naHHBIM moiumnen-
TUJ, U ONpEIeNInTe, Kakas Ienb SBISIeTCS MaTpUYHOW (TpaHckpuOupyemoi) B ganHoMm ¢parmente [JHK.
VYeraHOBUTE aMUHOKHUCIIOTHYIO TOCJIEA0BATEIbHOCTh CHHTE3UPYEMOro (hparMeHTa MOJUNeNnTuaa. YKaXuTe
MOCJIEIOBATENIBHOCTh peIleHusl 3a1adn. Jljis BBITOTHEHUS 3aJaHUsl UCIOJIBb3yWTe TaONUIly T€HETHYECKOTO
kona. [Ipu HanycaHuu NoCaen0BaTENIbHOCTEN HYKIEMHOBBIX KUCIIOT YKa3bIBalTe HAlPaBIeHHUE LIEIH.

81. M3BecTHO, YTO KOMIUIEMEHTAPHbIE 1IN HYKJICMHOBBIX KUCIOT aHTHUIIApaJlIesbHbl (5’ KOHIYy OfHON
LIENH COOTBETCTBYET 3’ KoHell Apyroi nenu). CHHTe3 HyKJIENHOBBIX KUCIOT HaunHaercs ¢ 5° koHna. Pu6oco-
Ma asukercs no uPHK B Hampasiienuu ot 5° k 3’ KoHILY.

I'en numeeT KonupyOILYI0 U HEKoAUpyoIyto obnactu. Kogupyromas 061acTe reHa Ha3bIBAE€TCS OTKPHITOM
paMKoil cunThiBaHUs. DOparMeHT KOHIA F'eéHa UMEET CIEIYIOIIYI0 M0CIeJ0BaTeIbHOCTh HYKICOTUIOB (HIXK-
HSIS TIeTTh MaTpuyHas (TpaHCKpUOupyemasi):

5> -IITITATTTAITIIATTATATATTIATLIT -3’
3’ .TATHITAALTIILT TAATATIITIT TATTL-5".

Ormpenenure BEpHYIO OTKPBHITYI0 PaMKy CUMTBIBAHUS W HAWAMTE IMOCJIEN0BATEIbHOCTh aMUHOKHUCIIOT BO
(dparMeHTe KOHIA MOJMIENTUAHON 1lenu. M3BecTHO, YTO KOHEYHAsI YaCTh MOJUIENTH/A, KOIUpyeMash 3TUM
TeHOM, UMEeeT JUIHHY OoJiee 4eThIpEX aMHUHOKUCIOT. OOBSCHUTE MOCIIEA0BATEIbHOCTD pelIeHus 3aga4dn. s
BBHITIOJTHEHMSI 3aJ]aHUsI UCTIONB3yiTe Tabnuily reHeTnyeckoro koaa. [Ipu HamucaHWM MOCIEAO0BaTENbHOCTEM
HYKJIEMHOBBIX KHCIIOT YKa3bIBaliTe HAaIlpaBJIeHUE LIETIH.

82. M3BecTHO, YTO KOMIUIEMEHTAPHBIE eI HYKJIEHHOBBIX KUCIOT aHTHUIIApaJlIebHbl (5’ KOHIYYy OfHON
LIEMNH COOTBETCTBYET 3° KoHell apyroi nenu). CHHTe3 HyKJIEMHOBBIX KUCIIOT HaunHaercs ¢ 5° koHua. Pu6oco-
ma aswkercs o ”PHK B nanpasnenun ot 5° k 3’ koHIty. [€H nMeeT KonupyoIyo 1 HEKOIUPYIONIy0 00ma-
ctu. Konupyromas o61acTe reHa Ha3bIBa€TCsl OTKPBITOM paMKoil cunTbiBaHMsl. DparMeHT KOHIA T'eHa UMEET
CIIETYFOIIYIO TTOCJICZIOBATENILHOCTh HYKICOTUIOB (HUXKHSIS 1IeTTh MaTpuyHas (TpaHCKpuOupyemasi):

5’-ATHATT TAATLITTTALITTATIITTII-3’
3’ -TUT TALIATTLITAAATTALITLITALLT-5".

OHpeI[CJ'II/ITC BCPHYIO OTKPBLITYIO PAMKY CUHHUTBIBAHUSA U HaﬁﬂHTe oCICa0BaTCIIbHOCTE aMUHOKHCIIOT BO
@parMeHTe KOHIIa HOHHHCHTHHHOﬁ OCIIN. I/I3BCCTHO, YTO KOHCYHAA 4aCThb IMOJHUIICIITUZA, KOOAUPpYyEMasa 3THUM
I'CHOM, UMCCT AJINHY Oonee ‘-IeTI)IpéX aMUHOKHUCIIOT. OOBIACHUTE MOCJICA0OBATCIIbHOCTb PCHICHU 3a/1a4U. ,HJ'I?I
BBITIOJIHCHUA 3aJaHUA HCHOHB3yﬁTC Ta6JII/II_Iy TCHCTHUYCCKOI'O KoJa. HpI/I HaIllMCaHHuH HOCHCHOBaTeHLHOCTCﬁ
HYKJIICMHOBBIX KHCJIOT yKa3BIBaI\/‘ITC HaIpaBJICHUE LCIIN.
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83. M3BecTHO, 4TO KOMIUIEMEHTAPHBIE I HYKJICHMHOBBIX KUCIOT aHTHIIAPAJLIEIbHBI (5’ KOHIYYy OIHOM
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma aeuxercs o uPHK B nHampasienuu ot 5° k 3’ koHIly. [eH nMeeT KomUpYIOIIyI0 W HEKOJUPYIONIYIo 00a-
ctu. Konupyromas o61acTe reHa Ha3bIBAeTCS OTKPBHITON paMKOil cunThiBaHMsI. DparMeHT KOHIA TeHa UMEeT
CJIETYIONIYIO TTOCJIEJI0BATEILHOCTh HYKIICOTH/IOB: (HHXKHSS 1IeTlh MaTpryiHas (TpaHCKpuOupyemas):

S’ T LT TAALITTLITATT TTATLITATALILL-3’
3’ AT IATTTAITLITALJALITIITATATIT-5".

Ormnpenennute BEPHYIO OTKPHITYIO PaMKy CUYMTBHIBAHUS W HAWIWUTE MOCICIOBATCILHOCTh aMHUHOKHCIIOT BO
(parMeHTe KOHIIA MONMHUMENTUAHON 1enr. M3BECTHO, YTO UTOTOBBINA MOJIHUIENTH, KOAUPYEMBIH STUM T€HOM,
UMEET JUTUHY 0oJiece YeThIpEX aMHHOKHUCIIOT. OOBICHUTE TOCIIEAOBATEILHOCTD PEIICHHS 3a1a4d. I BBITION-
HEHUS 3aJ]aHus UCTIOJIB3YHWTEe TaOMUIly TeHeTHUeCKoro kona. [lpu HanmmcaHuu nocneaoBaTebHOCTEN HyKIIEH-
HOBBIX KUCJIOT YKAa3bIBATE HAIIPABJICHUE LICTIN.

84. M3BecTHO, YTO KOMIUIEMEHTAPHBIE 1M HYKJIEHHOBBIX KUCIOT aHTHIIApaJUIENbHBI (5’ KOHILy OIHOM
IIEMU COOTBETCTBYET 3° KOHeI Apyroi nemnu). CHHTEe3 HyKJIEHMHOBBIX KUCJIOT HauMHaeTcs ¢ 5° koHna. Puboco-
Ma naeuxercs o nPHK B Hampasiiennu ot 5° k 3’ koHITy. [eH UMeeT KOTUPYIONIYIO W HEKOJIUPYIOIIYIo 00Jia-
ctu. Konupyromas o61acTe reHa Ha3bIBa€TCsl OTKPBITON paMKoil cunThiBaHMsl. DparMeHT KOHIA T'eHa UMeeT
CIIEAYIONUIYIO TIOCIE0BATEIbHOCTh HYKICOTHI0OB (HIDKHSS LI MaTpUYHAs (TpaHCKpUOHpyemas):

5’-AATTITLITAATATLIATATTATATLITA-3’
3. TTHT'LTATTATLI TATAATIITLITAT-5".

Ornpenenure BEpHYIO OTKPBHITYI0 PaMKy CUMTBIBAHUS W HAaWAMTE IOCIEN0BATEIbHOCTh aMUHOKHUCIIOT BO
(dbparMeHTe KOHIA MOJMIENTUAHON 1enu. M3BecTHO, YTO KOHEYHAsI YaCTh MOJHUIENTHIA, KOAUpYeMasi 3TUM
T€HOM, UMEeT JUIMHY OoJiee 4eThIpEX aMHUHOKUCIOT. OOBSCHUTE MOCIIEA0BATENbHOCTD pelieHus 3anadn. s
BBITIOJTHEHHS 33/IaHUSI UCTIONB3YHTE TaOMUIly TeHETHYeCKoro koxa. [Ipw HammcaHWM IMOCIIEAO0BaTEIbHOCTEH
HYKJIEMHOBBIX KUCJIOT YKa3bIBaTE HallpaBICHUE LIEIIH.

85. M3BecTHO, 4TO KOMIUIEMEHTAPHBIC L€ HYKJICHHOBBIX KHCIOT aHTUNAapaienbHbl (5' KOHIYy OaHOM
LEMU COOTBETCTBYET 3' KOHel Apyroi nenu). CUHTEe3 HyKJIEMHOBBIX KHCIIOT HaunHaeTcs ¢ 5' koHua. Puboco-
Ma neuxercst o ”PHK B Hanpaenenuu ot 5' k 3' koHIty. ['eH nMeeT KOIUPYIONIYI0 U HEKOAUPYIONIYIO 00a-
cti. OparMeHT Havasla TeHa UMEET CIIEAYOUIYI0 I0CIEe0BATEIbHOCTD HYKIEOTH IOB:

S-IJAATATT LI LIIT TATTATATAT-3'
3. TTTATALIT LT LIIIATAATATIITII-5'.

Ornpenenure Nocaen0BaTeIbHOCTh AaMUHOKHUCIIOT Hayaia MOJIUIENTHIa, €ClIM CUHTE3 HAYMHAETCS C aMu-
HOKHUCIOTHI MeT. O0BsSCHUTE MOCIIE0BATENILHOCTh PelleHus 3a1aun. /s BBIMONHEHUS 3a/1aHUsl UCIIONIb3Y -
Te TabnMIly TeHeTHdecKoro kona. [lpu HanmucaHuu mocienoBaTeIbHOCTeH HYKJICMHOBBIX KUCIIOT yKa3bIBalTe
HaIpaBJICHUE LIETH.

86. 3BecTHO, UTO KOMIUIEMEHTApHbIE LENH HYKJIEHHOBBIX KUCIIOT aHTUIApaslIesbHbl (5’ KOHIYy OAHOM
LIETH COOTBETCTBYET 3° KoHel Apyroi nenu). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHmna. Pudoco-
Mma jBrkercs o ”PHK B Hanpasienuu ot 5° k 3° koHIry. CHHTE3 MOJIEKyYI bl Oellka BCeria HaYMHAeTCsl ¢ aMU-
HOKHCIJIOTHI MeT.

Oparment monekyisl JJTHK, Ha koTopoii cuHTe3npyeTcsi MoeKyna Oenka, MMEeT CIEAYIONIYI0 MOoCeno0-
BaTEeNIbHOCTh HYKJICOTHUIOB (BEPXHSS LIEMh MaTpUIHas (TPaHCKpUOUpyemas):

5’ -AATALTLT TTLHATIT-3’
3°-TTATTLII'LIAAT TATL-5’.

Haiinure nepBblil kKoaupyromui TpumieT Ha cMbicioBol nenu JTHK. YeranoBuTe Koaupyrouryro mocie-
JOBaTeNbHOCTh HyKsIeoTuA0B HPHK M aMHHOKHCIIOTHYIO MOCIEN0oBaTeIbHOCTh MOJICKYJIBI Oelika, KOTOpPbIe
cuHTe3upytorcs Ha ganHoMm ¢parmente [JHK. O0bscHuTE MOcneaoBaTensHOCTh peleHns 3aaaqn. s Bol-
TIOJTHEHUS 3aJaHuUs UCTIONIB3yiTe TabnuIly reHeTudeckoro koaa. [lpu Hanucanuu mocieaoBaTenbHOCTENH HYK-
JIEMHOBBIX KUCIIOT yKa3bIBaTe HAIIPaBICHHUE LICTIH.
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87. N3BecTHO, 4TO KOMIUIEMEHTAPHBIE 1M HYKJICHMHOBBIX KUCIOT aHTHIIAPAILIEIbHBI (5’ KOHILYy OIHOM
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma asmxkercs no uPHK B nanpasiennn ot 5° x 3’ koniry. CuHTE3 MoJeKysbl Oelika Bcerjia Ha9YMHAeTCs ¢ aMu-
HOKHCIJIOTHI MeT.

®parment monekyinsl JJTHK, Ha xoTopoii cuHTe3upyeTcst MoieKyna Oenka, MMEeT CIEAYIONIYI0 MOoCIeo0-
BaTEJIbHOCTH HYKJIEOTHU OB (BEPXHSS LETb CMBICIOBas (KOAUPYIOLIast):

5’ -AATTLTIT TTLHATIT -3’
3. TTALI'LIITIAATTATLL-5".

Haiinute nepBblil koaupytoumi TpumieT Ha cMbicioBol nenu JTHK. YeranoBuTe koaupyrouryro mnocie-
JIOBaTeNbHOCTh HyKJIeoTHA0B HPHK ¥ aMHHOKHCIIOTHYIO TOCTIEOBATEIFHOCTh MOJICKYJBI Oelika, KOTOpPbIe
cuHTe3upyroTcs Ha naHHoM (parmenrte JJHK. OObsicHuTe nocnenoBareabHOCTh pemieHus 3axauu. /s Bbl-
TIOJTHEHUS 33JaHUs UCTIONIB3yiTe TabNHIly reHeTH4ecKoro koaa. [Ipy HanucaHuu mociie0BaTeIbHOCTeH HyK-
JIEMHOBBIX KHCIIOT yKa3bIBaTe HANIPaBICHHUE LICTIH.

88. Bupyc 6emnrencrsa orHocuTcs K Tpymme Paonosupycos. Hacnencreennast undopmans y TaHHBIX BU-
PYyCOB mpescTaBieHa omHorenouyednor monekyinoi PHK, Ha ocHOBe KoTOpoOi ¢ momorisio BupycHoit PHK-
3apucumoii PHK-nonumepaser ocymectusiercs cunte3 B kietke PHK, xoaupyromux 6emnox. B kneTky npo-
Hukia supycHas PHK cienyromeit nocinenoBaTeibHOCTH:

STIYLHAAAYYIILIIYTY-3".

Onpenenure, kakoBa OyJeT OCIEI0BATEIILHOCT BUPYCHOTO Oelika, a Takxke nocienosarenbHocts MPHK,
KOJIUPYIOIIEH BUPYCHBIN Oenok. brarogapst kakoMmy CBOMCTBY TE€HETHYECKOTO KO/Ia JaHHBIN ()parMeHT HyKJie-
WHOBOM KHCJIOTHI OyIeT KOJUPOBATh ONMHAKOBBIA ()parMeHT Oellka Tpy HHOUIIUPOBAHUN JTaHHBIM BHPYCOM
KaK 4eJIOBEKa, TaK U cobaku?

89. M3BecTHO, YTO KOMIUIEMEHTAPHBIE NN HYKJIEHHOBBIX KUCIOT aHTHUIApaJlIebHbl (5’ KOHIYYy OfHON
LIENH COOTBETCTBYET 3° KoHel Apyroi nenu). CHHTe3 HyKJIEMHOBBIX KUCIIOT HaunHaeTcs ¢ 5° koHna. Pu6oco-
ma aswxkercsa no ”PHK B nanpasnenun ot 5° k 3’ koHIty. [eH nMeeT Konupyroyo 1 HEKOIUPYIOIIyo 0bma-
ctu. Kopupyromast o61acTh reHa Ha3bIBAE€TCSl OTKPHITOW paMKOW cYMThIBaHMSA. PparMeHT KOHIA T€Ha MMeeT
CJIETYIONIYIO TTOCJIEJIOBATEIbHOCTL HYKIICOTH/IOB: (HUXKHSIS 1IeTh TPAaHCKpHUOUpyemast):

5 TTIT LT TAALITTLITATT TTATLITATALIIL-3’
3’ - AT LATTTALTLITALJALITLITATATIT-5".

Ornpenennute BEpHYIO OTKPBHITYIO PaMKy CUMTHIBAHUS W HAWAWTE MOCIEIOBATEILHOCTh aMUHOKHUCIIOT BO
(parMeHTe KOHIIA MOJMITCTITUAHON 1err. MI3BECTHO, YTO UTOTOBBINM MOJIHUIIECNITH, KOAUPYEMBIH 3THM TCHOM,
UMeeT JIMHY OoJiee YeThIPEX aMMHOKUCIOT. OOBSCHUTE MOCIEN0BATENFHOCTD PElIeHNs 3a1a4n. i BBITON-
HEHUS 3aJIJaHUs UCTIOJIB3YHTE TAOIUIly TeHeTHUeCKoro kona. [1pu HarmmcaHuu ociie0BaTeIbHOCTEH HyKIICH-
HOBBIX KMCJIOT YKAa3bIBATE HAIIPABJICHUE LICTIN.

90. M3BecTHO, YTO KOMIUIEMEHTAPHBIE 1M HyKJIEHMHOBBIX KUCIOT aHTHIIAPpAJLIETbHBI (5’ KOHIYYy OIHOM
[ENH COOTBETCTBYET 3° KoHel apyroi nenn). CHHTE3 HyKJIEWHOBBIX KUCIOT HaunHaeTcs ¢ 5’ koHmna. Puboco-
Ma naeuxercs o nPHK B nHampasnenuu ot 5° k 3’ koHIly. [ eH MMeeT KomUpyIOIIyo U HEKOJUPYIONIyIo 00a-
ctu. Komupytomiast 061acTh TeHa Ha3bIBaeTCS OTKPHITON paMKoW cunThIBaHUs. DparMeHT KOHIA TeHa UMEET
CJIETYIONIYIO TTOCJIEA0BATENIbHOCTh HYKJICOTUOB (HUKHSIS 1IeTIh MaTpruyHasi (TpaHCKpuOupyemasi):

5’-AATTITLITAATATLIATATTATATLITA-3’
3. TTITLTATTATLT TATAATIITLITAT-5".

Omnpenennute BEPHYIO OTKPHITYIO PaMKy CYHTBHIBAHUS W HAWIUTE MOCIEAOBATEIFHOCTh AaMHUHOKHCIIOT BO
(dparMeHTe KOHIA TOJMIENTHHON 1Ienu. M3BecTHO, 4TO KOHEYHAasl 4acTh MOJUMENTH A, KOAUpYyeMasi dTHM
TEHOM, UMEET JUINHY 0osiee YeThIpEX aMUHOKHCIOT. OOBSICHATE MOCICIOBATEILHOCTD pelicHus 3ana4uu. J{is
BBITIOJTHEHHSI 33J]aHUsI UCTIONb3yiTe Tabnuily reHeTuyeckoro kozaa. [Ipu HammcaHuu MoOCieaoBaTebHOCTEH
HYKJIEMHOBBIX KUCJIOT YKa3bIBaTE HAIIPABICHHE LIETIH.
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91. M3BecTHO, YTO KOMIUIEMEHTApHbIE LIENH HYKJIEHHOBBIX KUCIIOT aHTUIApasieNbHbl (5’ KOHIYy OAHOM
e COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma naeuxercs o uPHK B Hampasiennu ot 5° k 3’ koHITy. [eH nMeeT KomUpyIOIyo U HEKOJUPYIONIyIo 00a-
ctu. Konupyromas o61acTe reHa Ha3bIBaeTCS OTKPBHITON paMKOil cunThiBaHMsI. DparMeHT KOHIa TeHa UMEeT
CJIEAYIOLIYIO MOCIE0BAaTEIbHOCTh HYKICOTHI0B (HMKHSS LIeNIb MaTpUYHas (TpaHCKpuOHupyemasi):

5’ -ATLIATT TAATLITTTALTTAT LTI I[-3’
3’ - THT TALIATTLTAAATTAITLITALLT-5".

Omnpenennute BEPHYIO OTKPHITYI0 PaMKy CYMTBHIBAHUS W HAWIUTE MOCICIOBATEILHOCTh aMHUHOKHUCIIOT BO
(dparMeHTe KOHIA TIOJMIENTUHON 1enu. M3BecTHO, 4TO KOHEYHasl YacTh MOJUMENTH A, KOAUpYeMasi dTHM
TCHOM, UMEET JUTMHY Oosiee YeThIpEX aMUHOKHCIOT. OOBSICHUTE MOCICIOBATCILHOCTD pellicHus 3ana4un. J{is
BBITIOJTHEHMSI 33J]aHUsI UCTIONb3yiTe Tabnuily reHeTnyeckoro kojaa. [Ipu HammcaHuu mocieaoBaTeIbHOCTEH
HYKJIEMHOBBIX KUCJIOT YKa3bIBaTE HAIIPABICHHE IICTIH.

92. M3BecTHO, YTO KOMIUIEMEHTAPHBIC [IETIH HYKJICMHOBBIX KHUCJIOT aHTUIIApaUICIbHEI (5’ KOHITY OIHOMN
IIEMU COOTBETCTBYET 3° KOHeI Apyroi nemnu). CHHTEe3 HyKJIEHMHOBBIX KUCJIOT HauMHaeTcs ¢ 5° koHna. Puboco-
Ma naeuxercs o nPHK B Hampasiiennu ot 5° k 3’ koHITy. [eH UMeeT KOTUPYIONIYIO W HEKOJIUPYIOIIYIo 00Jia-
ctu. Kogupytomast 061acTh reHa Ha3bIBa€TCS OTKPHITON pamMKol cunThiBaHWs. DparMeHT KOHIA TeHa UMEET
CIIEAYIOUIYIO TIOCIE0BAaTEIFHOCTS HYKICOTHI0B (HIDKHSS 1IN MaTpUYHAs (TpaHCKpUOHpyemas):

5>-LITLTATTTAITIIATTATATATTIATLIT -3’
3’ .TATLITAALTIILT TAATATIITLT TATLL-5°.

Ornpenenure BEpHYIO OTKPBHITYI0 PaMKy CUMTBIBAHUS W HAaWAMTE IOCIEN0BATEIbHOCTh aMUHOKHUCIIOT BO
(dparmMeHTe KOHIA MOJMIENTUAHON 1enu. M3BecTHO, YTO KOHEYHAsI YaCTh MOJUIENTH/IA, KOAUpyeMasi 3TUM
T€HOM, UMeeT JUIMHY OoJiee 4eThIpEX aMUHOKUCIOT. OOBSCHUTE MOCIIEA0BATENbHOCTD pelIeHus 3ana4un. s
BBITIOJTHEHHS 33/IaHUSI UCTIONB3YHTE TaOMUIly TeHETHYeCKoro kKoxa. [Ipw HammcaHWH IMOCIIEA0BATEIbHOCTEH
HYKJIEMHOBBIX KUCJIOT YKa3bIBaTE HallpaBICHUE LIEIIH.

93. M3BecTHO, 4TO KOMIUIEMEHTApHBIE [T HYKJICMHOBBIX KUCIIOT aHTHIIAPAJUIETbHBI (5' KOHILY B OAHOM
LEMU COOTBETCTBYET 3' KOHel Apyroi nenu). CUHTEe3 HyKJIEMHOBBIX KHCIIOT HaunHaeTcs ¢ 5' koHua. Puboco-
Ma neuxercst o ”PHK B Hanpaenenuu ot 5' k 3' koHIty. ['eH nMeeT KOIUPYIONIYI0 U HEKOAUPYIONIYIO 00a-
ctu. Komupyromas o61acTs reHa Ha3bIBAeTCS OTKPBITON paMKOil cunThiBaHMsI. DparMeHT KOHIA TeHa UMEeT
CJIEAYIOLIYIO MOCIE0BAaTEIbHOCTh HYKICOTHI0B (HIKHSS LIeNb MaTpU4Has (TpaHCKpubupyemasi):

SITITI THTALTTATTT TTAAALTLL-3'
3-TTITALIATATT LI TIILIALITTTIT-5'.

Ompenenute BEpPHYIO OTKPHITYIO PaMKy CUMTBHIBAHUSI W HAWAWTE TOCIEI0BATEILHOCTh aMUHOKHUCIIOT BO
¢dparmMenTe KoHIa modaUnenTHIHON 1enu. OOBSICHUTE MOCIEN0BATEILHOCTD pelieHus 3a1a4un. [ pemenus
3aJ]a4M UCTIONIb3YyHTEe TaOMUIy TeHeTHYecKoro kona. [Ipu HanmMcaHuM HYKJICHHOBBIX KHCJIOT yKa3bIBalTe Ha-
IIpaBJICHUE LIETH.

94. M3BecTHO, YTO KOMIUIEMEHTAPHBIE LIEMTN HYKJIEUHOBBIX KUCIIOT aHTUNapaslieiabHbI (5' KOHILY B OHOM
IIEMU COOTBETCTBYET 3' KOHEIl
npyroi menu). CUHTE3 HYKJIEHHOBBIX KUCJIOT HaunHaeTcs ¢ 5' konna. Pubocoma apmxkercs no nPHK B Ha-
npasieHnu oT 5' k 3' koHIy. [eH nMeeT KOIUPYIOIYI0 U HEeKOIUpyroIlyr obiaactu. Komupyromas obmactb
IeHa Ha3bIBae€TCsl OTKPHITOM paMKOM cuMThiBaHMs. PparMEeHT KOHLIAa T€Ha MMEET CIENYIOIYI0 IOCien0Ba-
TEJIBHOCTb HYKJICOTHAOB (HIKHSA LeNb MaTpuiHas (TpaHCKpuOupyemas):

3-TTTTTTAATHATLALITLIITATLITAA-5'
S-ITIIIAAATTAT TIT TTLIT I TIITATT-3".

Ornpenenure BEpHYIO OTKPBHITYI0 PaMKy CUMTBIBAHUS W HAWAMTE IOCJIEN0BATEIbHOCTh aMUHOKHUCIIOT BO
(dbparmeHTe KOHIIa MOJIUIENTUAHON 1enn. OOBSICHUTE TOCIIEA0BAaTEIbHOCTh PEIeHUs 3a1a4un. s pereHus
3aJJaHMs UCTIONb3YyiTe TabaMIly reHeTndeckoro kofa. [Ipu Hanrcanun HyKIEHMHOBBIX KHCIIOT YKa3bIBaiiTe Ha-
MpaBJ€HUE IETH.
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95. M3BecTHO, 4TO KOMIUIEMEHTAPHBIE eI HYKJIEMHOBBIX KUCIIOT aHTUIIAPAJUIEbHbI (5' KOHILy B OHOM
[IETH COOTBETCTBYET 3' KOHeIl Apyroii nenu). CHHTe3 HyKJIEWHOBBIX KHCIOT HaYMHAeTCs ¢ 5' koHma. Puboco-
Ma nBmxercs o MPHK B nanmpaBnenun ot 5' k 3' konuy. Monekynsl TPHK, Hecymiie cooTBeTcTByromue aH-
TUKOJIOHBI, BXOJAIT B pUOOCOMY B CIEIYIOIIEM NOpsaKe (aHTHKOJOHBI YKa3aHbl B HampaBieHuH oT 5' k 3'
KOHILY):

LY, LA, LI, YAA, TIT'Y.

Onpeznenure NOCIeI0BATENILHOCT CMBICIOBON U TpaHckpubupyemoii neneir JIHK, nPHK un amunokuc-
JOT B MOJIEKyJIe CHHTe3upyeMoro ¢parmenra Oenka. OTBeT nosicuute. [[yis pemeHns 3aaHus UCHONb3yHTe
Tabnuily reHerndyeckoro kozxa. Ilpum HamucaHuu mocienoBaTeNbHOCTEH HYKIEHHOBBIX KHUCIIOT yKa3blBailTe
HampaBJeHUE LIETIH.

96. 13BecTHO, 4TO I'eH MUMEET KOJMPYIONIYI0 U HE KOMUPYIOIIyIo Oenok 4actu. dparMeHT Hadaia reHa
UMEET CIEAYIONIYIO MOCIIEI0BATENbHOCTh HYKJICOTHIOB (BEPXHSISI IIETb CMBICIOBAs, HIKHSASI — TPaHCKPH-
oupyemas):

5°-LITATTALITTTATLILITATLITAT-3’
3’ TUTAITTLIAATAITATATATA-5".

Ornpenenurte MoCiIeI0BaTeIbHOCTE OelKa, KOMUPYEMYIO JaHHBIM ()parMeHTOM, €CIIHM TepBas aMUHOKHUC-
JoTa B TOJIMIENITHIE -MeT. YKaxure nocruenoBarenbHocTh MPHK, ompenenuTte, ¢ Kakoro HyKJIeoTHAA
HauHETCcs cuHTe3 Oenka. OOOCHYWTE MOCIeI0BaTeILHOCTh CBOUX JAeHCTBHMA. J{ist pemeHus 3ajanust UCroib-
3yiiTe Tabnuily reHeTnyeckoro koaa. [Ipu HanMcaHny HyKJIEMHOBBIX KUCJIOT YKa3bIBalTe HAIIPABIICHUE IICTIH.

97. MN3BecTHO, 4TO KOMILTUMEHTAPHEIE [IEMH HYKJIEHMHOBBIX KUCIIOT aHTUNApauIeNbHbI (5’ KOHITY OIHOM
[ETH COOTBETCTBYET 3’ KOHeIl Ipyroii nenu). CHHTE3 HYKJICHHOBBIX KUCIOT HadnHaeTcs ¢ 5' koHma. Pudoco-
Ma neuxercst mo n”PHK B Hanpaenenun ot 5' k 3' koHIty. ['eH nMeeT KOIUPYIONIYI0 U HEKOAUPYIOIIYIO 00a-
ctu. @parMeHT Havyasla TeHa UMEET CIIeIYIOLIYIO [TOCIEeI0BATENbHOCTh HYKJIEOTH IOB!

5’ - TLITTATTATLITALIT TATATATI] - 3°
3’ - IITAIITALITATTITT LIATATATAT - 5°.

OnpeneJmTe IOoCICA0BAaTCIbHOCTh aMUHOKHCIIOT Hadaja IIOJUIICTITHAA, €CJIM CHHTC3 HAYMHACTCA C aMH-
HOKHCIIOTEI MeT. OObsICHUTE MOCJICA0BAaTCIIbHOCTh PEHICHUA 3a/Ia4H. I[J'ISI BBITIOJIHCHUS 3aJJaHUs HCHOJIBSyﬁ—
TC T36J'II/II_Iy TCHCTHUYCCKOI'O KOaa. HpI/I HaIllMCaHUHU HOCJ'IeI[OBaTeJ'ILHOCTeﬁ HYKJICMHOBBIX KHUCJIOT YKaSLIBaﬁTC
HaIlpaBJICHUE LCIIN.

98. M3BecTHO, YTO KOMIUIEMEHTAPHBIE IIETH HYKJIEHMHOBBIX KUCIOT aHTHIApAJUIEIbHbI (5’ KOHILYy OIHOM
LEMH COOTBETCTBYET 3° KoHell Apyroi nenu). CHHTe3 HyKJIEMHOBBIX KUCIIOT HaunHaeTcs ¢ 5° koHna. Puboco-
Ma aeuxercs o nPHK B Hampasiiennu ot 5° k 3’ koHITy. [eH UMeeT KOTUPYIOMIYIO W HEKOJIUPYIOIIYIo 00Jia-
cti. @parMeHT Hayasla TeHa UMeEeT CIIEAYIOLIYI0 OCIeI0BaTeIbHOCTh HYKJIEOTH I0B:

5’ - TALTLITTTTAATLIT TIIATATAT - 3°
3’ - ITIUTLALATTATLIAT TATLITL - 5°.

Onpenenure Matpuunyto ens JJHK. Onpenenure nocnenoBarebHOCTh AMUHOKHCIIOT Havdasla MOJIMIIEH-
TU/Ia, €CJIM CUHTE3 HAaYMHAETCS C aMMHOKHUCIOTHI MeT. OOBSICHUTE MOCIE0BATENbHOCTh PELICHUS 3aa4uH.
JJis BBITIOJTHEHUS 33aHUS MCTIONB3YHTEe TaOMUIly TeHETUYECKOTo Koaa. [Ipu HamMcaHuu MocCienoBaTeIbHO-
CTEll HYKJIEMHOBBIX KHCIIOT yKa3bIBaiiTe HalpaBjieHUE LIETIH.
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99. M3BecTHO, YTO KOMIUIEMEHTAPHBIE 1M HYKJICHMHOBBIX KUCIOT aHTHIIAPAILIEIbHBI (5’ KOHILYy OIHOM
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma aeukercs no "PHK B HanpaBnenun ot 5° k 3’ KOHILY.

Oparment JJHK umeer cienyroniyro mocieoBaTelbHOCTh HYKJICOTH IOB:

5’ - TLITTATTTILITALLLT - 3°
3’ - IITAITLHHALLTITA - 5.

Onpenenure, kakas u3 ueneit JJHK sBisiercs Mmarpuunoii (TpaHCKpHOUpyeMoii), eciiu nepBasi aMUHOKHUC-
JOTa B CHHTE3UpyeMOM (parMeHTe MOJIUMNenTHaa — aja. YKaXHUTe IOCIeI0BaTeIbHOCT (hparMeHTa Mose-
kynel ”PHK n ¢parmenTa monumentuaa, COCTOSIIETO U3 MATH aMUHOKUCIOT. OObSCHHUTE TOCIIEI0BATENb-
HOCTB pelIeHus 3a1adu. [ BRIMOTHEHUS 3alaHusl UCTIONB3YHTE Tabnuily reHeTHdecKoro koaa. [lpu Hamm-
CaHMU MOCIIeIOBATEIbHOCTEH HYKJICHHOBBIX KHCIIOT YKa3bIBalTe HAIIPABICHHE IICTIH.

100. M3BecTHO, YTO KOMIUIEMEHTAPHBIE SN HYKJICHHOBBIX KHCIIOT aHTUTIAPAJUIENbHBI (5° KOHITY OJJHOU
LEMU COOTBETCTBYET 3’ KOHel Apyroi nenu). CHHTe3 HyKJIEHNHOBBIX KUCIIOT HaYuHaeTcs ¢ 5° koHua. Puboco-
Ma neuxercs o uPHK B Hampasiiennu ot 5° k 3’ koHITy. [eH MMeeT KomUpyIOIyi0 W HEKOJUPYIONIYIo 00a-
ctu. @parMeHT Hadajia TeHa UMEET CJIeIyIOIIYIO MOCIeI0BaTeIbHOCTh HYKJICOTUAOB (HUXKHSS LEeMb MaTpuy-
Has):

5’ - HAATATTTAAATTUI'LII TTATTATATAT - 3°
3’ -TTTATAOATTTAII TII'TIIIATAATATITLL - 5°.

Onpeznenure NOCIeA0BaTENbHOCT aMUHOKHUCIIOT Hayasa MOJUIENTH A, €CJIM CUHTE3 HAYMHAETCS ¢ aMu-
HOKHCIIOTHl MeT. OOBSICHUTE MOCIENOBaTEeIbHOCTh pelleHus 3anauu. PparMeHT MONMNEeNTHia B JUIMHY
nMmeeT Oonee 4 aMUHOKHUCIIOT. [[J1s1 BBIMOJNIHEHUS 3a/laHUsl UCTIONB3YHTE TaONuIly reHeTndeckoro koaa. [lpu
HaIMCaHUM N10CIIE0BATEIbHOCTEN HYKJIENHOBBIX KUCIIOT YKa3bIBaUTE HAIIPaBJICHUE LIETIH.

101. M3BecTHO, YTO KOMITJIEMEHTApHBIE [IEMU HYKJICHHOBBIX KUCIIOT aHTHITAPAIUIETBHBI (5° KOHILYy OTHON
LIENH COOTBETCTBYET 3° KoHel Apyroi nenu). CHHTe3 HyKJIEMHOBBIX KUCIIOT HaunHaeTcs ¢ 5° koHna. Pu6oco-
Ma asukercs no uPHK B Hampasienuu ot 5° k 3’ KoHILy.

®parment JJHK umeeT crienyronyro mocaeaoBaTeIbHOCTh HYKICOTHIOB:

5’ - THTUHATLUTIATLITTALATTITLL - 3°
3’ - IITATTHUTAT THTAIITT TAALIAT - 5.

Onpenenute MaTpuuHyo (TpaHckpubupyemyro) nens JIHK, ecnu cuHTe3 HauMHAETCS ¢ aMHUHOKHCIIOTHI
Mmert. [losicHute cBoii BbIOOp. YKakuTe mocienoBareiabHocTh ¢pparmenTa MPHK u ¢parmenra nomunentuaa.
Jlyis BBITTOTHEHMS 33aHUsI UCTIONB3YHTE TaOMUIly TeHEeTHIeCKoro koaa. [lpu HanmmcaHuu mocienoBaTeabHoO-
CTEH HYKJIEMHOBBIX KHCIIOT yKa3bIBaiiTe HANIPaBIeHUE IIETIN.

102. M3BecTHO, YTO KOMILIEMEHTAPHbIE SN HYKJICHHOBBIX KHCIOT aHTUTIApaJUIeNbHBI (5° KOHITY OJJHOU
LENnu COOTBETCTBYET 3’ KoHel apyrou nemnu). CHHTE3 HYKJIEHHOBBIX KHCJIOT HaumHaeTcs ¢ 5’ xoHua. Bce
Bunabl PHK cuntesupyrorcsa na JIHK-marpune. @parment momnekynsl [JHK, Ha koTOpoil cunTe3upyetcs y4a-
ctok uentpainpHoit netnu TPHK, umeer cnenyromiyto nociaenoBareabHOCTh HYKJICOTUIOB (HMDKHSS LeNb —
MaTpHyHasi):

5’ - [ITAATTTIALIAATIT - 3°
3’ - TUTTLLALTITTAIIA - 5.

YcTaHOBHATE HYKJIEOTHAHYIO MOciaenoBarenbHOCTh yuyacTka TPHK, koTopslii cuHTE3NpyeTCs Ha AJAaHHOM
(bparMenTe, U ONpeesIuTe aMUHOKHUCIIOTY, KoTopyto Oynet nepenocuts 3ta TPHK B mponecce Ouocunresa
OemnKa, eclii TPEeTUi TPUIUIET ¢ 5° KoHIa cooTBeTcTBYyeT antukonoHy TPHK. OtBer nosicaure. s pemenus
3aJJaHUs UCHONb3YyiiTe TabauIly reHeTndeckoro kofa. [Ipu HanMcaHuM HyKIEMHOBBIX KMCIIOT YKa3bIBaiTe Ha-
MIpaBJICHUE LIETH.
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103. M3BecTHO, YTO KOMILIEMEHTAPHBIE IIEMH HYKJICHHOBBIX KHCIOT aHTUTIApaAJUIeNbHBI (5° KOHITY OJJHOU
e COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma newxkercs o nPHK B HampaBienuu ot 5° k 3’ koHiy. @parMeHT reHa UMeeT CIEAYIONIyI0 MOoClIeqoBa-
TEJIbHOCTD:

5’ - MATUTITTTIATTIIATAT - 3’
3’ - ITUTLTAALITTALITTATA - 5°.

Onpenenure, kakas u3 ueneit JJHK sBisiercs cMpIciaoBoii (kogupyroleii), eciii U3BeCTHO, YTO (parMeHT
MOJUTIENTH 1A, KOAUPYEMBIH 3TUM YYaCTKOM T'€Ha, HAUMHAETCSl ¢ aMUHOKHUCIIOTH! IIH. OnpenenuTe nociueno-
BaTeJIbHOCTh AMUHOKHCIIOT B MENTHJIE, KOAUPYEMOM 3TUM reHoM. OObsICHUTE MOCe0BaTeIbHOCTh Bammux
neiictBuit. st pemeHus 3aJaHus UCTIONb3yTe TabIuIly reHeTudeckoro kona. [Ipu Hammucanum mocienosa-
TEJIbHOCTEN HYKJIENHOBBIX KUCJIOT YKa3bIBaliTe HAllpaBICHUE LIEIH.

104. M3BecTHO, YTO KOMIUIEMEHTAPHBIE IIEMH HYKJICHHOBBIX KHCIIOT aHTUTIAPAJUIENbHBI (5° KOHITY OJJHOU
LEMU COOTBETCTBYET 3’ KOHel Apyroi nenu). CHHTe3 HyKJIEHNHOBBIX KUCIIOT HaYuHaeTcs ¢ 5° koHua. Puboco-
Ma aerketcs no nPHK B HanpaBnenun ot 5° k 3’ KOHILY.

I'eH nMeeT KOAMPYIOLIYIO  HEKOAUpYoIyto obnactu. Kogupyromas o06:1acTs reHa Ha3bIBaeTCs OTKPhITas
paMka cuuThiBaHus. dparMeHT KOHIA T'eéHa UMEET CIIEAYIOIIYI0 OCIe10BaTeIbHOCTh HYKJICOTUI0B (HUKHSIS
e MaTpuyHas (TpaHCKpHOupyemas):

5’ - TALITALT TATTAT TLI TAATTALL - 3°
3’ - ATTATTTATAITHATLIATTLIATI L] - 5°.

Omnpenenure nPHK u BepHyI0 OTKpBITYIO paMKy cuuThiBaHus. Haliaure nocnenoBareabHOCTh aMUHOKHUC-
JIOT BO (hparMeHTE KOHIIA MOJUITCITUAHON 1enu. M3BeCTHO, YTO UTOTOBBIM MOJUICITHI, KOTUPYEMBIH 3TUM
TeHOM, HMEET JUTHHY OoJiee YeThIPEX aMUHOKHUCIIOT. YKaKUTE TIOCIEA0BaTeIbHOCTh ATANOB PEIICHUS 3aauH.
JI1st BBITIOJTHEHUS 3aIaHUS UCTIONB3YHTE TaOMUIly TeHeTHYECKOro Koaa. [Ipu HamucaHUM MOCieI0BaTeIbHO-
CTel HyKJIEMHOBBIX KUCIIOT YKa3bIBalTE HAPABICHHUE LIETIH.

105. M3BecTHO, 4TO KOMILJIEMEHTApHBIC LIENH HYKJICHHOBBIX KUCIIOT aHTHIIAPAJUIEIbHbI (5° KOHITY OTHON

LIEMU COOTBETCTBYET 3° KOHel Apyroi uenu). CHHTe3 HyKJIEUMHOBBIX KUCIOT HauuHaeTcs ¢ 5° koHua. Puboco-
Ma naerketcs no nPHK B Hanpasnenun ot 5° k 3’ KOHILY.
'en wmMeeT KOmMPYIOUIyl0 W HeKoaupylomyroo obnactu. Komupyromas o067acTh TeHa, BKIOYArONIas
CTapT-KOAOH U CTOI-KOJOH, Ha3bIBAETCS OTKPBITas paMKa CUUThIBaHHA. CTapT-KOIOH COOTBETCTBYET THPH-
TUIETY, KOTUPYIOIIEMY aMHHOKHUCIOTY MeT. PparMeHT OaKkTepHallbHOTO TeHa, COAEPIKAIINN TOIHYIO OTKpbI-
TYI0 paMKy CUUTBIBAHHUS, UMEET CIEAYIOIIYIO [TOCIEN0BATENBHOCTEHYKIEOTHIOB:

5’ _ [JATTLIATTTTALITTAT LI TTAATTIATA - 3’
3’ - TTALUTTHUALTTAITUTTIAATTLI TAT - 5.

Onpenenurte Tpanckpudbupyemyto tensd [JHK, mosicauTe cBoit BHIOOP. 3amUIINTE OTKPHITYIO PAMKY CUH-
teiBaHus Ha UPHK u mocnenoBaTebHOCTE aMUHOKHUCIIOT TOTUIICIITHAHON 1enu. J{Ji9 BBIMOTHEHHS 3aJaHMs
WCTIONIB3YHTE TAONHIy TeHETHYECKOTO Koja. [Ipu HamMcaHWW MOCIeIOBATEeIbHOCTEH HYKJICHHOBBIX KHUCIIOT
YKa3bIBalTe HAIIPaBIICHUE TICTIH.

106. M3BecTHO, 4TO KOMITJIEMEHTApHBIE LIENH HYKJICHHOBBIX KUCIOT aHTHIIAPAJUIEIbHbI (5° KOHITY OTHON
LMY COOTBETCTBYET 3’ KOHel Apyroi nemnu). CHHTEe3 HyKJIEUHOBBIX KUCIOT HaYuHaeTcs ¢ 5° koHua. Puboco-
Ma nerketcs no nPHK B HanpaBnenun ot 5° k 3’ KOHILY.

I'eH nMeeT KOIUPYIOILYI0 U HEKOAUPYOLyt0 obnactu. Koaupyromas o61acTe reHa, BKIKOUArOIas cTapT-
KOZIOH U CTOI-KOJIOH, Ha3bIBAa€TCsl OTKPBITAs pamMka cUnUThIBaHUs. CTapT-KOJOH COOTBETCTBYET THUPHILIETY,
KOAMPYIOIIEMYyaMUHOKHCTIOTY MeT. dparMeHT OaKTepHaJbHOTO TEHa, COIEPKAIIU IOIHYI0 OTKPBITYIO
paMKy CUMTBIBaHMS, UIMEET CIIEIYIOIIYIO [TOCIIEI0BaTeIbHOCTh HYKJICOTH/I0B!

5 - TUTUTHAT TUTTUTALOT'TATALILIATT - 3°
3’ - ATATAT'TUITALTATT T TATTTTALL - 5°.
Omnpenenurte Tpanckpudbupyemyto rensd [JHK, mosicauTe cBoit BHIOOpP. 3amUIINTE OTKPHITYIO PAMKY CUH-
teiBaHus Ha UPHK u mocnenoBaTebHOCTE aMUHOKHUCIIOT MOTUICIITHAHON 1enu. [ BBIMOJTHEHHS 3aJaHus

WCTIONB3YHTE TAONHIy TeHETHYECKOTO Koja. [Ipu HamMcaHWW MOCIeIOBATEIbHOCTEH HYKJICHHOBBIX KHUCIIOT
yKa3bIBaliTe HAIIpaBIICHUE TICTIH.
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107. M3BecTHO, YTO KOMILIEMEHTAPHBIE SN HYKJICHHOBBIX KHCIOT aHTUTIApAJUIENbHBI (5° KOHITY OJJHOU
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma aeukercs no "PHK B HanpaBnenun ot 5° k 3’ KOHILY.

['en mmeeT KomupymOIIyI0 W HEKomupymoomyr obmactu. Koampyromas oOnacTh TreHa, BKIIOYAONIAst
CTapT-KOJOH U CTOM-KOJIOH, Ha3bIBAETCSl OTKPHITas paMka cuuThiBaHUA. CTapT-KOIOH COOTBETCTBYET THPH-
IUIETY, KOTUPYIOIIEMY aMHHOKHUCIOTY MeT. PparMeHT OaKkTepHallbHOTO TeHa, COAEPIKAIMN MONTHYIO OTKpbI-
TYIO paMKy CUMTBIBaHHUS, UMEET CIEIYIONIYIO MOCIEN0BATENbHOCTh HYKIICOTH IOB!

5’ - TAATTLAATT THATIITTATTITIATIIT - 3°
3’ - IITTAIT TTAHAT THTALTITALITLITA - 5°.

Omnpenenurte TpaHnckpubupyemyto 1iens JJHK, moscHuTe cBol BBIOOp. 3aNUIIMTE OTKPBHITYIO PaMKy CUH-
teiBanug Ha MPHK u mocnenoBaTenbHOCTh aMHUHOKHUCIIOT NOJUNENTHAHON Lenu. J{J11 BBINOTHEHUS 3a/laHUS
WCTIONB3yHTe TaONHIy TeHeTHYeCKoro Koja. [Ipu HammcaHuW MocieoBaTeIbHOCTEH HYKJICHHOBBIX KHUCIIOT
YKa3bpIBaiiTe HapaBJICHUE LIETIH.

108. M3BecTHO, YTO KOMILIEMEHTAPHBIE IIEMH HYKJICHHOBBIX KHCIIOT aHTUTIAPAJUIENbHBI (5° KOHILY OJHOU
[IETH COOTBETCTBYET 3’ KOHell apyroi nenwn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercs no "PHK B HanpaBnenun ot 5° k 3’ KOHILY.

[eH mmeeT KOmUpYIOIIyI0 W HeKomupymoomy obmactu. Komupyromas oOnacTp TeHa, BKIIOYAOIIAst
CTapT-KOJIOH U CTOI-KOJIOH, HAa3bIBAETCS OTKPBITAasl paMKa CUUThbIBaHUsA. CTapT-KOJOH COOTBETCTBYET TPHILIE-
Ty, KOAUPYIOIIEMY aMUHOKHCIOTY MeT. @parMeHT OaKkTepuallbHOTO TeHa, COACPKAIIUI MOTHYI0 OTKPBITYIO
paMKy CYMTBIBAHUS, HIMEET CIEAYIOIIYIO OCIEA0BaTeIbHOCTh HYKJICOTHU/IOB:

5’ [JATTAATITLTTITTLITT TTATTIATA - 3’
3’ - TTALTTALILTAAIILIATTILLIALITIIT TAT - 5°.

Omnpenenurte TpaHnckpubupyemyto 1iensb JJHK, moscHuTe cBol BBIOOp. 3alUIIMTE OTKPHITYIO PaMKy CUH-
teiBanug Ha MPHK u mocnenoBaTenbHOCTh aMUHOKHUCIOT NOJUNENTUAHON 1enu. J{Ji1 BINOTHEHUS 3a/laHUs
WCTIONB3yHTE TAONHIy TeHeTHYeCKoro Koja. [Ipu HammcaHuW MocieoBaTeIbHOCTEH HYKICHHOBBIX KUCIIOT
YKa3bIBaiiTe HalpaBJICHUE LIETIH.

109. M3BecTHO, YTO KOMIUIEMEHTApHBIE IIEMH HYKJICHMHOBBIX KHUCJIOT aHTHIApPaJUICNbHBI (5° KOHIYy B
OJTHOM 1LIEeMHU COOTBETCTBYeT 3’ KoHel Apyrod nenu). CHHTE3 HyKIEHMHOBBIX KHUCIOT HAYMHAETCA € 5’ KOHIA.
Pubocoma nmemwxkercs mo nPHK B nampaBnenun ot 5° x 3’ xonmy. Bece Buast PHK cunTesupyrorcs Ha
JHK-marpune. ®parment monekynsl JJHK, Ha koTopoil cuaTesupyercs ydactok ueHTpanbHoi newu TPHK,
UMeeT CIIEAYIOIIYIO MOCIEN0BaTeIbHOCTh HYKIEOTH OB (HMXKHSIS LleNlb MaTpU4Has (TpaHCKpuOupyemas):

5’ - AT THTALIT TTAAL - 3°
3’ - ITUATLTTLHAATTILL - 5.

YcTaHOBHATE HYKJIEOTHAHYIO MOciIenoBarenbHOCTh ydyacTka TPHK, koTopslid cMHTE3HpyeTCs Ha JaHHOM
(dparMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyto OyzeT nepeHocuth 3ta TPHK B mporecce 6uocunTesa Genka, eciu
TPETHHl TpUILIET cooTBETCTBYET aHTHKOAOHY TPHK. YkaxkuTe mocnenoBarenbHOCTh 3TAlOB BHIIOJIHEHHS 3a-
Jayn. 71 BBIMOMTHEHUS 3aJaHUsl UCHIOJIb3YHTe TaOauIly TeHeTuYecKoro koaa. [Ipu HanucaHnu HyKJI€HMHOBBIX
KHCJIOT YKa3bIBalUTE HAIPABICHHUE LICTIH.

110. M3BecTHO, YTO KOMILJIEMEHTApHBIE LIEMW HYKJIEHHOBBIX KHCJIOT aHTUIApaijieNbHbl (5’ KOHIYy B
OJTHOM TIEMU COOTBETCTBYET 3’ KoHell Apyroi 1enu). CHHTE3 HYKIEHMHOBBIX KHUCIOT HAYMHAETCS ¢ 5’ KOHIIA.
PuGocoma nemxkercs mo nPHK B nHanpasnennu ot 5° x 3° konmy. Bce Bumst PHK cunTe3upyrorcs Ha
JHK-marpune. ®parment monekynsl JIHK, Ha koTOopoil cuHTe3upyeTcst yyacTok 1eHTpanbHon netiau TPHK,
MMEET CIICAYIONIYIO TIOCIE0BAaTeIbHOCTh HYKICOTHIOB (BEpXHSS LETh MaTpuydHas (TpaHCKpHOupyemas):

5’ - TATTLITATTLITATTA - 3’
3’ - IITAATTITALITLITAAT - 5°.

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cuHTe3upyercs Ha AaHHOM
(dparmMeHTe, 1 aMHHOKHUCIIOTY, KOTOpyto OyrmeT mepeHocuth 3Ta TPHK B mporecce 6mocunTe3a Oenka, eciu
TpeTui TpuruieT cooTBeTcTByeT aHTukoA0HY TPHK. Ykaxkute mocnenoBaTenbHOCTh ATANOB BBHIOJIHEHUS 3a-
Jauu. J{7st BBIMOIHEHHS 3a/1aHUs UCIIONB3YHTe TaONUIly TeHeTHIeCcKOoTo Koaa. [Ipu HanrcaHny HyKJIEUHOBBIX
KHCJIOT yKa3blBalTe HalpaBJIeHUE LEIH.
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111. V3BecTHO, YTO KOMIUIEMEHTApHbIE LENH HYKJIEMHOBBIX KHCJIOT aHTHUIApauIeNbHbl (5° KOHIY B
OJTHOM LIEeNU COOTBETCTBYET 3’ KoHel Apyrod nenu). CHHTE3 HyKIEHMHOBBIX KHUCJIOT HAYMHAETCA € 5’ KOHLA.
Pubocoma neuxercs mo nPHK B Hampasnenuu ot 5° k 3° koHIty. Bee Buasl PHK cunrtesupyrorcs na JIHK-
marpuue. Oparment monexynsl JHK, Ha xoTopoill cuHTe3upyercs ywactok uLeHTpaibHoW nerinu TPHK,
UMEET CIEeNYIONIYI0 MOCIEA0BaTeIbHOCTh HYKICOTHAOB (HIDKHSS IIeTh LeNb MaTpuuHas (TpaHCKpuOupye-
Masi):

5’ - ATHTTITATUTLIATTA - 3°
3’ - TATITIITATIII TAIIT - 5°.

YcraHoBUTE HYKJICOTHAHYIO TMocienoBarenbHocTh yuacTka TPHK, xoTopslii cuHTE3MpyeTcss Ha JaHHOM
(dparMeHTe, 1 aMUHOKHUCIIOTY, KOTOpyto OyneT nepeHocuth 3ta TPHK B mpornecce OnocunTesa Oenka, eciu
TPETHI TPUILIET COOTBETCTBYET aHTHKOAOHY TPHK. YkaxkuTe mocienoBarenbHOCTh 3TANOB BHITIOJHEHHS 3a-
Jaqyu. ,HJ'ISI BBIITOJTHCHUA 3a1aHUsA PICHOJIBSyﬁTC Ta6JII/II_Iy TCHCTHYCCKOI'O KoJa. HpI/I HalmMCaHWU HYKJICHHOBBIX
KHCJIOT YK33BIBaﬁTe HaIIpaBJICHUC LCIIN.

112. M3BecTHO, 4TO KOMITJIEMEHTAPHBIC IIETTH HYKJIEUHOBBIX KHUCJIOT aHTUNapauieNbHbI (5’ KOHILy OJHOU
[IETH COOTBETCTBYET 3’ KOHell apyroi nenn). CHHTE3 HyKIEHHOBBIX KHCIOT HaYnHaeTcs ¢ 5’ koHma. Puboco-
Ma asrkercs o uPHK B HampaBnenuu ot 5° k 3’ koHiy. B pubocomy Bxoast monekynsl TPHK B cnemyromeit
MOCTIEIOBATENIFHOCTH (yKa3aHbl aHTUKOAOHBI B HAIIPABICHUH OT 5° K 3’ KOHILY ):

TAY, 1L, TALL VTA, ITYY.

YcraHOBHTE HYKJIEOTUAHYIO MOCIEA0BaTeNbHOCTh yuyacTka MPHK, KoTopbIii CiTy>KUT MaTpHIEdl IpU CHH-
Te3e MOJIMNENTHAa, 1 aMUHOKUCIOTHYIO TIOCIeI0BaTeNIbHOCTh 3TOro (hparmenTta nonunentuaa. s Beimon-
HEHHS3aIaHMsI UCTIONIB3YHTEe TaOIHIly TeHETHUECKOTo Koza. [Ipy HamucaHuu TOCIe0BaTeIbHOCTEH HYKIICH-
HOBBIX KHCJIOT YKa3blBaliT€ HalpaBlieHHE Lenu. MI3MEeHMTCsS U MOCIeN0BaTeIbHOCTh IMOJIMIIENTHAA, €CIH
BMecto TPHK ¢ antukogonom 5°-TAIl-3° ¢ pubocomoii cesxercs TPHK, Hecymas antukomon 5°-VAIL-3°?
Ilosicuute oTBET.

113. U3BecTHO, YTO KOMIUIEMEHTApHBbIC IENM HYKJICHMHOBBIX KHCIOT aHTUMApasiesNbHbl (5' KOHIYy B
OJTHOM LIeNM COOTBEeTCTBYET 3' KoHel Apyrod nenu). CHHTe3 HyKJIEMHOBBIX KHCIOT HAYMHAETCs ¢ 5' KoHIa.
Pubocoma asmxercs mo nPHK B Hanpaenenun ot 5' k 3' koHIy. @parMeHT ydyacTka Hadasia reHa UMeeT clie-
JIYIOIIYIO TOCIIEAO0BAaTEIbHOCTh (HIKHSS LIeNb — MaTpU4Hast):

5’ - THTATTLTATT TTAALTLILTTT AT TIAT - 3°
3’ - IITUTAIOTUTAIAATTTLI T T TA - 5.

Omnpeznenute MOCIENIOBATEILHOCTD (PparMeHTa MmoaunenTtuaa, kogupyemoro 3tuM ydactkom JITHK, ecnu
U3BECTHO, YTO UTOrOBas IOCJIEJ0BATENbHOCTh UMEET JUIMHY Oosee 3 aMHMHOKHUCIIOT, @ CUHTE3 MOJIUIENTHAA
HAYMHAETCS ¢ AMUHOKHCIOTHI MeT. OOBSICHUTE MOCIIEA0BaTEIbHOCTD PElIeHus 3a1auun. s permenus 3ana-
HUS UCTIONB3YHTE TabnuIy reHeTuyeckoro kona. [Ipu Hanmncanuu mocienoBareIbHOCTEH HYKJIEMHOBBIX KHUC-
JIOT yKa3blBaliTe HalpaBiIeHUE LIEIIH.

114. U3BecTHO, YTO KOMIUIEMEHTApHBIC IIETIM HYKJICHMHOBBIX KHUCIOT aHTUMApaIeNbHBI (5' KOHIYy B
OJTHOM IIeMU COOTBEeTCTBYeT 3' KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCIOT HAYWHAETCs ¢ 5' KoHIa.
Pu6ocoma asmwxkercs mo uPHK B nHanpanenuu ot 5' k 3' kony. Monexynsl TPHK, Hecyme coorBeTcTBy0-
1€ aHTUKOJOHBI, BXOAST B pUOOCOMY B CIEAYIOIIEM MOPSAIKE (aHTUKOJAOHBI YKa3aHbI B HAMPABJICHUU OT 5’ K
3’ KOHILY):

I'ALL, T'VT, AIT, AYLL, I'VT.

Omnpexnenute MOCIENOBATENILHOCT CMBICIOBON U TpaHckpuOupyemoii neneir JIHK, nPHK n amunokuc-
JIOT B MOJIEKYJIE CUHTEe3UpyeMoro ¢parmMenTa Oenka. OTBeT noscHUTe. s peleHns 3a1anus UCIOIb3yHTe
TabnuIly reHeTndeckoro koxa. llpm HammcaHum moOcCIenoBaTeNbHOCTEH HYKIEWHOBBIX KHCIIOT yKa3bIBalTe
HamnpaBJeHUE LETIH.
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115. H3BecTHO, 4TO KOMITJIEMEHTAPHBIC IIETTH HYKJIEUHOBBIX KHUCJIOT aHTUNapauIebHbI (5’ KOHILy OJHOU
e COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercs no "PHK B HanpaBnenun ot 5° k 3’ KOHILY.

['en umeeT KOAMPYIONIYIO ¥ HEKoAHpYyHomTyto obmact. Kogupyromas 061acTs reHa Ha3bIBa€TCSl OTKPBITAs
pamka cunthiBanus. @parMeHT KOHIIA FeHa UMEET CIEeIyIONIYIO MOCIeI0BaTeIbHOCTh HYKICOTUIOB (HUXKHSIS
1enb MaTpuyHas (TpaHCKpruOupyemas):

5’ TTATLITTATTATTT LI TTATLITAT -3’
3 ALTHTIATHITHALTTIAIITLTATIL-5".

Omnpenenutre nPHK 1 BepHy10 OTKpBITYIO paMKy cuuThIBaHUs. HaliquTe mocnenoBaTenbHOCTh aMUHOKHC-
JOT BO ()parMeHTe KOHIIA MOJHIIETITHIHON 1en. M3BeCTHO, YTO NTOTOBBIN MOJUMETITH/, KOTUPYEMBIA 3TUM
T€HOM, UMEET AJMHY 0oJiee YeThIPEX aMMHOKHUCIIOT. YKaKUTE MOCIIEA0BaTeIbHOCTD 3TANIOB PELLICHUS 3a1a4uH.
Jyis BBITIONTHEHUS 33aHUsI UCTIONB3YHTE TaOMUIly TeHEeTUIEeCKOro kKoaa. [Ipu HanmmcaHuu mocienoBaTeIbHoO-
CTEl HYKJIEMHOBBIX KHCIIOT yKa3bIBaiTe HANIpaBIeHUE TETIN.

116. M3BecTHO, 4TO KOMITJIEMEHTAPHBIC IIETTH HYKJIEUHOBBIX KHUCJIOT aHTUNapauIebHbI (5’ KOHILy OJHOU
[IETH COOTBETCTBYET 3° KOHel apyroi nenn). CHHTe3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercs no "PHK B HanpaBnenun ot 5° k 3° KoHILy.

['en umeeT KOAMPYIONIYIO ¥ HEKoAHpYyromTyto obmact. Kogupyromas 06:1acTs reHa Ha3bIBA€TCSl OTKPBITAst
paMmka cuuThiBaHUs. CTapT-KOIOH COOTBETCTBYET TPHUILIETY, KOAUPYIOLIEMY aMUHOKHCIOTY MeT. PparMeHT
0aKTepHaIbHOTO I'eHa, COACPKAIIUI MOTHYIO OTKPBITYIO paMKy CUMTBIBAHHS, UIMEET CIEIYIONIYIO0 MOCIEeN0-
BaTENIbHOCTh HYKJICOTH/IOB:

5’-LIIATTATTITALITATALIAT TT TAATTIATA-3’
3 TTAUTHT LTI TATT THALATTLI TAT-5’

Omnpenenurte Tpackpubupyemyro 1enb JJHK, mosicaute cBoii BEIOOD. 3anMIINTE OTKPHITYIO PAMKY CUHMTHI-
Banus Ha UPHK u nocnenoBarenbHOCTh aMHUHOKHUCIOT B MOJUNENTUAHON Lenu. JIJisi BRIMOTHEHUS 3a/laHUS
WCTIONB3yHTE TAONHIy TeHeTHYeCKoro Koja. [Ipu HammcaHuW MocieoBaTeIbHOCTEH HYKICHHOBBIX KUCIIOT
YKa3bIBaiiTe HalpaBJICHUE LIETIH.

117. W3BecTHO, YTO KOMILIEMEHTApHbIC €M HYKJICHMHOBBIX KHCIOT aHTHUNapasuielbHbl (5' KOHIy B
OJTHOM LIeTM COOTBEeTCTBYET 3' KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHCIOT HAYMHAETCs ¢ 5' KoHUa.
Pubocoma asmxercsa mo nPHK B nHanpasnenuu ot 5' k 3' koniyy. Monekynsl TPHK, Hecymue coorBeTcTByio-
M€ aHTUKOAOHBI, BXOAAT B pUOOCOMY B CIEIYIOIIEM MOPSAKE (AHTUKOAOHBI YKa3aHbI B HAIPaBICHUH OT 5’ K
3’ KOHILY):

I'HA, TIT'Y, AVIL, IVT, VL

Onpeznenure MOCIENOBATENILHOCTE CMBICIOBON U TpaHckpubupyemoii neneir JIHK, n"PHK n amunokuc-
JOT B MOJIEKyJie CHHTe3upyeMoro ¢parmenra Genka. OTBeT nosicHute. [[jis pemeHns 3a1aHusl UCIONb3yHTe
Tabnuiy reHerndyeckoro kozxa. Ilpm HammcaHum mociaenoBaTeNbHOCTEH HYKIEHHOBBIX KHCIIOT yKa3bIBallTe
HampaBJeHUE LIETIH.

118. U3BecTHO, YTO KOMILIEMEHTApHbIE €A HYKJIEHMHOBBIX KHCIOT aHTHUHapasuiedbHbl (5' KOHIy B
OJTHOH IIeTI COOTBETCTBYET 3' KoHel apyroi menu). CHHTE3 HYKJICHHOBBIX KHCIOT HAYMHACTCS ¢ 5' KOHIA.
Pubocoma asmxercsa mo nPHK B nanpasnenun ot 5' k 3' koHIy. @parMeHT yyacTka Hadajla reHa UMeeT clie-
JYIOLIYIO MTOCIIEIOBATEIbHOCTD (HIKHSIS LIeNb — MaTpUYHAs):

5’ .TATATTLTATT TTTALITLITAT TIIALILIAT-3’
3 -LTHTALTITALIAALTIHTATILT TITTA-S’

Onpez[enHTe IoCJICa0BaTCIbHOCTDb (bpaFMCHTa NOJUICIITUAA, KOAUPYEMOTO 3TUM YYAaCTKOM I[HK, €Ciin
HU3BCCTHO, YTO UTOroBasA mocCja€a0BaTCIIbHOCTb UMCET JJINHY 6oitee 3 amMmuHOKHUCTOT. OOBSICHUTE nociacaoBa-
TCIIBHOCTb PCHICHUA 3aJa4H. ):[J'ISI PCUICHUA 3aJaHUs HCHOHBSyﬁTe Ta6n1/1uy TCHCTHYCCKOI'O KOoaa. HpI/I Hamun-
CaHHuu HOCHCHOB&TCHBHOCTeﬁ HYKJICMHOBBIX KHUCJIOT yKaSBIBaﬁTe HaIIpaBJICHUEC LCIIN.
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119. M3BecTHO, YTO KOMILIEMEHTApPHBIC IIEMM HYKJICWHOBBIX KHCJIOT aHTHIMApauienbHbl (5’ KOHIy B
OITHOM LIenu cOOTBEeTCTBYET 3’ KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHUCJIOT HaYMHaeTcs ¢ 5' KoHUA.
Pubocoma newxketcs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunbt PHK cunresupyrorcst na JIHK-
marpuue. B nenn PHK u JIHK moryt umerbcs criennanabHble KOMILUIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIbl MOXKET BO3ZHHKAaTh BTOpUYHas cTpykTrypa. @parment monexynsl JJHK, Ha
KOTOPOI CHHTE3UpyeTcs yuyacTok 1neHTpanbaoi newn TPHK, nmeer crnemyromiyro nocienoBarenbHOCTh HYK-
JICOTU OB (HWOKHSIS 1IeTIb MaTpyu4Has (TpaHCKpuOupyemasi)):

5'-ATATLITAATTTIATATAT-3’
3 TATATATTALI TIITATA-5’

YcTaHoBHUTE HYKICOTUAHYIO TOcieaoBaTenbHOCTh yuacTka TPHK, kotopelii cuHTe3upyercs Ha JaHHOM
¢parmenTe. Haiiaure Ha 1aHHOM yyacTKe NMAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LEHTPaJIbHOMN
netan TPHK. Onpenenure amuHokuciory, kotopyto Oyner nepeHocuts 3ta TPHK B mponecce 6nocunresa
Oenka, eciii aHTHKOJIOH PaBHOYAANEH OT KOHIOB nmanuHapoma. OTBeT mosicHuTe. JlJisl BBIMOIHEHUS 3aaHHsI
UCTIONB3yiTe Tabnuily reHeTHueckoro kona. [Ipy HamMcaHnu HyKJIEHMHOBBIX KHCJIOT YKa3bIBaiiTe HaIlpaBiie-
HUE LEIH.

120. M3BecTHO, YTO KOMIUIEMEHTapHbIE LEMM HYKJIEMHOBBIX KHUCIOT aHTUHAapajieNnbHbl (5’ KOHIy B
OJIHOM Llenu coOTBeTcTBYeT 3’ KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHUCJIOT HauYMHaeTcs ¢ 5' KoHUA.
Pubocoma neuwxkercs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunbt PHK cunresupyrorcst na JIHK-
Mmarpuue. B nenu PHK u JIHK moryt umerbcs criennanbHble KOMIUIEMEHTApHbIE YYACTKH — MaJIMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIBl MOKET BOSHHKAaTh BTOpuUYHas cTpykrypa. @parment monexynsl JJHK, Ha
KOTOPOI CHHTEe3UpyeTcs yuyacTok neHTpanbHoi e TPHK, umeer ciemyromiyro nocienoBarenbHOCTh HYK-
JIEOTUAOB (HYOKHSIS LIETIb MaTprUyHas (TpaHcKpuOupyemasi)):

5 -IIATTT LT TATITLIALITT -3’
3. TTHALLIATALIIT TTAILL-5'

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareasbHocTh yuacTka TPHK, xoTopeiii cuHTe3upyercs Ha JaHHOM
¢parmenTe. Haiiaure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LEHTPaJIbHON
netan TPHK. Onpenennre amunokucnory, kotopyto Oyner nepeHocuts 3ta TPHK B mpouecce 6uocunresa
Oenka, eclii aHTUKOJIOH PaBHOYAANEH OT KOHIOB nanmuuHapoma. OTBeT mosicHuTe. J{Jisl BBIMOIHEHUS 3aJaHHsI
UCTIONIB3YyiTe TabnuIly reHeTHueckoro kona. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HarpaBe-
HUE EIN.

121. M3BecTHO, YTO KOMIUIEMEHTapHbIE LENM HYKJIEMHOBBIX KHUCIOT aHTUHAapajlieNnbHbl (5’ KOHIy B
OJTHOM ILIETI COOTBETCTBYET 3' KoHel npyroi nenu). CHHTE3 HYKJICHHOBBIX KHCJIOT HaYWHAETCS C 5’ KOHIA.
Pu6ocoma neuxercs no nPHK B nHampasnenun ot 5’ x 3" konnyy. Bee Bunst PHK cuntesupyrores na JTHK-
Mmarpuue. B nenu PHK n JIHK moryt umerbcs ciennanbHble KOMIIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPHIM Y MOJIEKYJIBI MOXKET BOSHHKAaTh BTOpUYHas cTpykTypa. @parment monexynsl JHK, Ha
KOTOPOI CHHTE3UpyeTcs yuyacTok neHtpanbHoi nemn TPHK, umeer ciemyromiyio nocienoBarenbHOCTh HYK-
JeOTHIOB (HIDKHSS IIETTh MaTpu4Has (TpaHCKpuOHpyemas)):

5'-AITHTTITIITALTLILL-3'
3-TIITIALALITATI I T-5'

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cunTe3upyercs Ha JaHHOM
¢bparmenTe. Haiinnte Ha JaHHOM ydacTke MAJIMHIPOM U YCTAHOBHUTE BTOPUYHYIO CTPYKTYPY LEHTPaIbHOM
netau TPHK. Onpenenure amunokucnory, kotopyto Oyner nepeHocuts 3ta TPHK B mponecce 6uocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAAJIEH OT KOHIOB nanuHapoma. OTBeT nosicHuTe. JlJis BHIMOIHEHUS 3aJaHus
UCTOJIB3yiTe TabnuIly reHeTHueckoro koja. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HallpaBe-
HUE IEIN.

122. M3BecTHO, YTO KOMIUIEMEHTapHbIE IIeNH HYKJIEHMHOBBIX KHCIOT aHTHUMNapaiedbHbl (5 KOHIy B
OJTHOM 1LIETI COOTBETCTBYET 3’ KoHel pyroi 1nenu). CUHTE3 HYKJICHHOBBIX KHCIOT HauMHAETCs ¢ 5’ KOHIA.
Pubocoma neuxkercst mo nPHK B nHanpasnenun ot 5’ x 3’ koniy. Bee Bunst PHK cunresupyrorcst na JTHK-
matpuile. B ienu PHK u JIHK moryT umMeTrbcs cnienuaibHble KOMIUIEMEHTAPHBIE YYaCTKU — MaTUHIPOMBI,
Omaronmapsi KOTOPBIM Y MOJIEKYJIbI MOKET BO3HHKaTh BTOpuyHasi cTpykrypa. ®parment monekyinsl JJHK, Ha
KOTOpPOM CHUHTE3UpYyeTCs y4acToK LeHTpanbHoi ety TPHK, nmeer cienyromtyto nocieqoBaTelbHOCTh HYK-
JICOTUIOB (HWOKHSIS [IeTTh MaTpu4Has (TpaHcKpuOupyemas)):
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S THATTLTTALITTTTAATITTA-3’
3'-ATTAATAATT LI TTALILILIT-5'

YcranoBure HYKJICOTHIHYIO MMOCJICAOBATCIBHOCTD YUaCTKa TPHK, KOTOpBIﬁ CHUHTC3UPYCTCA HA JAHHOM
¢dparmenTe. Haiiinte Ha JaHHOM ydYacTKe MAJIMHIPOM U YCTAHOBHTE BTOPUYHYIO CTPYKTYPY HEHTPAIbHOM
netau TPHK. Onpenennre amuHOKHCIIOTY, KOTOpYIO Oyner nepeHocuTh 3ta TPHK B mpomecce 6nocunTesa
Oenka, eclii aHTHKOJIOH PaBHOYAANEH OT KOHIOB nanuHapoma. OTBeT mosicHuTe. JIJisl BBIMONHEHUS 33 aHusI
I/ICHOJ’IB3Y1\/’ITG T36J'II/ILIy TCHCTHYCCKOIro Koaa. HpI/I HalmMCaHWUW HYKJIICMHOBBIX KHUCJIOT YKaSBIBaﬁTe HarpaBJIc-
HUE LETH.

123. M3BecTHO, YTO KOMIUIEMEHTApHbIE HEMH HYKJIEMHOBBIX KHCIOT aHTUHApalieNbHbl (5’ KOHIy B
OITHOM 1IeMU COOTBEeTCTBYET 3’ KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCJIOT HAYMHaeTcs ¢ 5' KOHIa.
Pubocoma nemwxkercs mo nPHK B Hanpasnenuun ot 5’ k 3’ konimy. Bee Bunbt PHK cunatesupyrorcs na JIHK-
Marpure. B nienu PHK u JIHK MoryT umeTscs cienuaibHble KOMIIEMEHTAPHBIE YYACTKH — MAJUHAPOMEI,
Onarogapsi KOTOPbIM y MOJIEKYJIbl MOXET BO3HHMKATh BTOpUYHas cTpykTypa. @parment monekynsl JJHK, na
KOTOPOM CHHTE3HUPYETCs y4acToK neHTrpanbaoi e TPHK, nmeer cnemyromyro mociieoBareIbHOCTh HYK-
TEOTU OB (HIKHSS 1IeTlh MaTpudHast (TpaHCKpuOupyemas)):

S TI{LIATTAIITTITALIIL-3'
3-THATTTULTIAALLTIT-5'

YcTaHOBHATE HYKJIEOTHAHYIO MOcienoBarenbHOCTh ydyacTka TPHK, koTopslid cuHTE3MpyeTCs Ha AAaHHOM
¢parmente. Haiiaure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LEHTPaJIbHOMN
netmn TPHK. Onpenennre amuHOKHMCIIOTY, KOTOpYIO Oyner nepeHocuTh 3ta TPHK B mpomecce 6nocunTesa
OesnKa, €clii aHTUKO/IOH PaBHOYAANEH OT KOHIOB manuHapoma. OTBeT nosicHuTe. [ BBINMOIHEHUS 3aJjaHus
UCTIONIB3YiTe TabNHIly TeHeTHUecKoro Kona. [Ipy HamicaHnu HyKJIEHMHOBBIX KHCJIOT YKa3bIBaiiTe HaIlpaBiie-
HUE LIEeTH.

124. M3BecTHO, YTO KOMIUIEMEHTApHBIE €N HYKJIEWMHOBBIX KHCIOT aHTUMapauieiabHbl (5 KOHIYy B
OJTHOM 1Ienu cOOTBeTCTBYET 3’ KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHCJIOT HaYMHAeTcs ¢ 5' KoHIA.
Pubocoma nemwxketcs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunst PHK cunresupyrorcs na JIHK-
marpuue. B nemn PHK u JIHK moryt nmerbes cniennanbHble KOMIUIEMEHTAPHbBIE YYACTKH — MAJMHAPOMBI,
Onarofapsi KOTOPbIM y MOJIEKYJIbl MOXET BO3HHMKATh BTOpUYHas cTpykTypa. @parment monexynsl JIHK, Ha
KOTOPOI CHHTE3UPyeTCs y4acToK nerrpanbaoi newn TPHK, nmeer cnemyromyro mocienoBarenbHOCTh HYK-
JIEOTUJIOB (HMIKHSSA LIETIb MaTpUyHasl (TpaHCKpUOHpyemast)):

S'THTTIALILT TAAT TIIAATTT-3'
3 ITAALTITHATTLHAT TTLIAA-S'

YcTaHOBHATE HYKIEOTHAHYHO MOcCiIenoBarenbHOCTh ydyacTka TPHK, koTopslii cMHTE3MpyeTCs Ha JAaHHOM
¢parmenTe. Haiiaure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LIEHTPaJIbHON
netmn TPHK. Onpenennre amuHOKHMCIIOTY, KOTOpyIo Oyner nepeHocuTs 3ta TPHK B mpomecce 6uocunTtesa
OenKa, €ClIM aHTUKO/IOH PABHOYAAJIEH OT KOHIOB manuHapoma. OTBeT nosicHuTe. [l BBINOIHEHMS 3aJaHus
UCTIONIB3yiTe TabNuIly reHeTHUecKoro kona. [Ipy HammcaHny HyKJIEHMHOBBIX KHCJIOT YKa3bIBaiiTe HaIlpaBiie-
HUE LEIH.
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125. M3BecTHO, YTO KOMIUIEMEHTapHbIE LEMHM HYKJIEMHOBBIX KHUCIOT aHTUHapaiesbHbl (5’ KOHIy B
OIHOM Lenu cooTBeTcTBYeT 3’ KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHUCJIOT Ha4YMHaeTcs ¢ 5' KoHUA.
Pubocoma nemwxketcs mo nPHK B Hanpasnenun ot 5’ k 3' koniy. Bee Bunbt PHK cunresupyrorcs na JIHK-
marpuue. B nenn PHK u JIHK moryt umerbcs criennanabHble KOMILUIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIBl MOKET BO3HHKAaTh BTOpUYHas cTpykTypa. @parment monexynsl JIHK, Ha
KOTOpPOM CHUHTE3UpyeTcs ydacTok LeHTpanbHoi netinu TPHK, umeer cienyromtyto nocienoBaTeibHOCTh HYK-
JIEOTUAOB (HWKHSIS LIeTIb MaTpyuyHast (TpaHCKpuOupyemasi)):

5L TITALITATATATALT-3'
3. THATATTIITLTITLTILI-5’

YcTaHoBHTE HYKJICOTUIAHYIO TOcieaoBaTenbHOCTh yuyacTka TPHK, koropelii cuHTe3upyercst Ha JaHHOM
¢parmenTe. Haiinure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBUTE BTOPUYHYIO CTPYKTYpPY LIEHTPaIbHON
netan TPHK. Onpenennre amuHokuciory, kotopyto Oyner nepeHocuts 3ta TPHK B mponecce 6uocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAANEH OT KOHIOB manuHapoma. OTBeT mosicHuTe. JlJisl BBIMOIHEHUS 3aaHHsI
UCTIONB3yiTe TabnuIly reHeTHueckoro kona. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HarlpaBiie-
HUE [EIN.

126. M3BecTHO, YTO KOMIUIEMEHTapHbIE LEMM HYKJIEMHOBBIX KHUCJIOT aHTUHAapajieNnbHbl (5’ KOHIy B
OJIHOM Lenu cooTBeTcTBYeT 3’ KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHUCJIOT HauyMHaeTcs ¢ 5' KoHUa.
Pubocoma neuxkercs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunbt PHK cunresupyrorcst na JIHK-
Mmarpuue. B nenu PHK u JIHK moryt umerbcs criennanbHble KOMIUIEMEHTApHbIE YYACTKH — MaJIMHAPOMBI,
Onarogapst KOTOPBIM y MOJIEKYJIBI MOXET BO3HHMKAaTh BTOpUYHAs cTpykrypa. @parment monexynsl JHK, na
KOTOPOI CHHTe3UpyeTcs yuyacTok neHrpanbaoi nemn TPHK, umeer ciemyromiyio nocienoBarenbHOCTh HYK-
JICOTUAOB (HUKHSIS LIeTIb MaTpyUyHasi (TpaHCKpuOupyemasi)):

S-TIUTAATTTL TTILITALL-3/
3- AT TTHAATTIAAITIITT -5

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cunTe3upyercs Ha JaHHOM
¢dparmenTe. Haiiinte Ha JaHHOM ydacTke MAJMHIPOM U YCTAHOBHUTE BTOPUYHYIO CTPYKTYPY LEHTPaIbHOM
netan TPHK. Onpenennre amunokucnory, kotopyto Oyner nepeHocuts 3ta TPHK B mpouecce 6uocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAAJIEH OT KOHIOB nmanuHapoma. OTBeT mosicHuTe. JlJisi BBIMOIHEHUS 3aJaHHsI
UCTIONIB3YyiTe TabnuIly reHeTHueckoro kona. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HaIlpaBe-
HUE IEIN.

127. W3BecTHO, YTO KOMIUIEMEHTapHbIE LENHM HYKJIEMHOBBIX KHUCIOT aHTUHAapajuieNnbHbl (5’ KOHIy B
OJTHOM IIeTI COOTBETCTBYET 3' KoHel npyroi nenu). CHHTE3 HYKJICHHOBBIX KHCJIOT HaYWHAETCS C 5’ KOHIA.
Pu6ocoma neuxercs no nPHK B nHampasnenun ot 5’ x 3" konny. Bee Bunst PHK cuntesupyrores na JJTHK-
Mmarpuue. B nenu PHK n JIHK moryt umerbcs ciennanbHble KOMIIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIBI MOKET BOSHHKAaTh BTOpU4Has cTpykrypa. @parment monexynsl JHK, Ha
KOTOpOW CHHTe3UupyeTcs yuyacTok nentrpanbaoi nemn TPHK, umeer ciemyromiyio nocienoBarenbHOCTh HYK-
JeOTH IOB (HIDKHSS IIETTh MaTpu4Has (TpaHCKpUOHpyemas)):

5" TI TLATATATIIATTALL-3’
3-AIIATTATLITAT TAIITT -5’

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yuacTka TPHK, xoTopeiii cuHTe3upyercs Ha JaHHOM
¢bparmenTe. Haiiinte Ha JaHHOM ydacTke MAJMHIPOM U YCTAHOBHUTE BTOPUYHYIO CTPYKTYPY LEHTPaIbHOM
netau TPHK. Onpenenure amunokucnory, kotopyto Oyaer nepeHocuts 3ta TPHK B npouecce 6nocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAAJIEH OT KOHIOB nanuHapoma. OTBeT nosicHuTe. JlJis BHIMOJIHEHUS 3aJaHus
UCTIONIB3yiTe Tabnuily reHeTuueckoro koza. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe Harpase-
HUE IEIN.
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128. M3BecTHO, YTO KOMIUIEMEHTapHbIE LEMHM HYKJIEMHOBBIX KHCIOT aHTUHAapalieNbHbl (5’ KOHIy B
OIHOM Lenu cooTBeTcTBYeT 3’ KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHUCJIOT Ha4YMHaeTcs ¢ 5' KoHUA.
Pubocoma nemwxketcs mo nPHK B Hanpasnenun ot 5’ k 3' koniy. Bee Bunbt PHK cunresupyrorcs na JIHK-
marpuue. B nenn PHK u JIHK moryt umerbcs criennanabHble KOMILUIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIBl MOKET BO3HHKAaTh BTOpUYHas cTpykTypa. @parment monexynsl JIHK, Ha
KOTOPOI CHHTE3UpyeTcs yuyacTok 1neHTpanbaoi newn TPHK, nmeer crnemyromiyro nocienoBarenbHOCTh HYK-
JIEOTUAOB (HWKHSIS LIeTIb MaTpyuyHast (TpaHCKpuOupyemasi)):

5" TATATLI TTTATATLITIT-3'
3"-ATLTATTIAAATLITATALILL-5'

YcTaHoBHTE HYKJICOTUIAHYIO TOcieaoBaTenbHOCTh yuyacTka TPHK, koropelii cuHTe3upyercst Ha JaHHOM
¢parmenTe. Haiinure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBUTE BTOPUYHYIO CTPYKTYpPY LIEHTPaIbHON
netan TPHK. Onpenennre amuHokuciory, kotopyto Oyner nepeHocuts 3ta TPHK B mponecce 6uocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAANEH OT KOHIOB manuHapoma. OTBeT mosicHuTe. JlJisl BBIMOIHEHUS 3aaHHsI
UCTIONB3yiTe TabnuIly reHeTHueckoro kona. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HarlpaBiie-
HUE [EIN.

129. M3BecTHO, YTO KOMIUIEMEHTapHbIE LEMM HYKJIEMHOBBIX KHUCIOT aHTUHapajieNnbHbl (5’ KOHIy B
OJIHOM Lenu cooTBeTcTBYeT 3’ KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHUCJIOT HauyMHaeTcs ¢ 5' KoHUa.
Pubocoma neuxkercs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunbt PHK cunresupyrorcst na JIHK-
Mmarpuue. B nenu PHK u JIHK moryt umerbcs criennanbHble KOMIUIEMEHTApHbIE YYACTKH — MaJIMHAPOMBI,
Onarogapst KOTOPBIM y MOJIEKYJIBI MOXET BO3HHMKAaTh BTOpUYHAs cTpykrypa. @parment monexynsl JHK, na
KOTOPOI CHHTEe3UpyeTcs yuyacTok neHTpanbHoi e TPHK, umeer ciemyromiyro nocienoBarenbHOCTh HYK-
JICOTUAOB (HUKHSIS LIeTIb MaTpyUyHasi (TpaHCKpuOupyemasi)):

5 TUTAITTALITLITLLITAT -3’
3-ITATLIATTIILTATTATIL-5'

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yyacTka TPHK, xoTopeiii cunTe3upyercs Ha JaHHOM
¢dparmenTe. Haiiinte Ha JaHHOM ydacTke MAJMHIPOM U YCTAHOBHUTE BTOPUYHYIO CTPYKTYPY LEHTPaIbHOM
netan TPHK. Onpenennre amunokucnory, kotopyto Oyner nepeHocuts 3ta TPHK B mpouecce 6uocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAAJIEH OT KOHIOB nmanuHapoma. OTBeT mosicHuTe. JlJisi BBIMOIHEHUS 3aJaHHsI
UCTIONIB3YyiTe TabnuIly reHeTHueckoro kona. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe HaIlpaBe-
HUE IEIN.

130. M3BecTHO, YTO KOMIUIEMEHTapHbIE LENHM HYKJIEMHOBBIX KHUCIOT aHTUHAapajieNnbHbl (5’ KOHIy B
OJTHOM IIeTI COOTBETCTBYET 3' KoHel npyroi nenu). CHHTE3 HYKJICHHOBBIX KHCJIOT HaYWHAETCS C 5’ KOHIA.
Pu6ocoma neuxercs no nPHK B nHampasnenun ot 5’ x 3" konny. Bee Bunst PHK cuntesupyrores na JJTHK-
Mmarpuue. B nenu PHK n JIHK moryt umerbcs ciennanbHble KOMIIEMEHTAPHbIE YYACTKH — MaJMHAPOMBI,
Omarozapsi KOTOPBIM Y MOJIEKYJIBI MOKET BOSHHKAaTh BTOpU4Has cTpykrypa. @parment monexynsl JHK, Ha
KOTOPOI CHHTE3UpyeTcs yuyacTok neHtpanbHoi nemn TPHK, umeer ciemyromiyio nocienoBarenbHOCTh HYK-
JICOTHIOB (BEPXHSISI SN MaTpUYHAsS (TpaHCKpUOHUpyemas)):

5-TUTTAALITTALITT TTLIATTA-3’
3-ATAITTTIILTTALIAAT TLIIT-5'

YcraHoBUTE HYKJIEOTHAHYIO mocienoBareabHocTh yuacTka TPHK, xoTopeiii cuHTe3upyercs Ha JaHHOM
¢bparmenTe. Haiiinte Ha JaHHOM ydacTke MAJMHIPOM U YCTAHOBHUTE BTOPUYHYIO CTPYKTYPY LEHTPaIbHOM
netau TPHK. Onpenenure amunokucnory, kotopyto Oyaer nepeHocuts 3ta TPHK B npouecce 6nocunresa
Oernka, eciii aHTHKOJIOH PaBHOYAAJIEH OT KOHIOB nanuHapoma. OTBeT nosicHuTe. JlJis BHIMOJIHEHUS 3aJaHus
UCTIONIB3yiTe Tabnuily reHeTuueckoro koza. [Ipy HamMcaHWu HYKJIEMHOBBIX KHCJIOT YKasbIBaiiTe Harpase-
HUE IEIN.

131. M3BecTHO, YTO KOMIUIEMEHTApHBIE €M HYKJIEMHOBBIX KHUCJIOT aHTHIApaIeNbHBI (5’ KOHIYy B
OJTHOM LIETIM COOTBETCTBYET 3’ KOHEI Jpyroii nenu). CUHTE3 HYKJICHMHOBBIX KHCIOT HAaYMHAETCS C 5 KOHIA.
Pubocoma neuxkercs mo nPHK B nampasnenuu ot 5° k 3° koH1ty. Bee Buasl PHK cunresupyrorcs na JTHK-
matpuile. B nenu PHK u JIHK MoryT umerbcs crieniaibHble KOMILIEMEHTAPHBIE YUaCTKU —

MaJMHAPOMBI, Oaronapst KOTOPHIM Y MOJIEKYJIBI MOXKET BO3SHHKATh BTOPHYHAs CTPyKTypa. @parmMeHT More-
kynbl JIHK, Ha koTOpoli cuHTe3upyeTca yyacTok neHTpanbHoi netiu TPHK, nmeer crnegyrontyro nocienona-
TEJIBHOCTb HYKJICOTHAOB (HIKHSAA LEeNb — MaTpUYHAas):
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5 - TTAALILITI TATTT TTAA- 3’
3’-AATTITALATLILIIIAATT- 5°

YcTaHoBHTE HYKIICOTHAHYIO TIOochenoBaTelbHOCTh yuacTka TPHK, koTopsiii cuHTEe3upyeTcss Ha JaHHOM
¢parmenTe. Haiinure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LEHTPaIbHON
netan TPHK. Onpenennure aMmuHOKUCIIOTY, KOTOpYIO Oynet nepeHocuTh 3ta TPHK B mpomecce 6nocunTesa
OernKa, eclii aHTHKOJOH PaBHOYJAJIEH OT KOHLOB najuHapoMma. OObSICHUTE MOCIEN0BATEIbHOCTh PELICHUS
3ajgaun. [y pemeHns uCroib3yiTe TaOluIly reHeTHdeckoro koxa. [Ipu HammcaHWu HYKJICHHOBBIX KHCIIOT
yKa3blBaliTe HapaBJICHUE LIEIIH.

132. B navasne xoaupytomeid vactu uadysopun poaa Euplotes BCTpedaroTcsi CTON-KoA0HBI. OIHAKO B Ha-
yasie TeHa pubdocoMa IMpH BCTpede ¢ TakuM cror-komoHoMm B MPHK ciBuraer paMKy cCUMTHIBAaHHS HA OIUH
HYKJICOTHJI B CTOPOHY 3’ KOHIIa U MPOAOJDKAET CUHTE3 nosunentuaa. CUHTe3 HyKJIEMHOBBIX KHUCJIOT HaunHa-
ercst ¢ 5’ xoHna. Pubocoma memxercs ot 5° x 3’ xoHiy 3penoit ”PHK. ®@parmenT Hadana rena uHpy3opun
UMeEeT CJIEAYIOIIYIO MOCIE0BaTeIbHOCTh (HIKHSAS 1IeTlh — MaTpuy4Has (TpaHCKpuOupyemas)):

5’ -ALITTHATT THALIAATAATLT TTIIT-3’
3-TTAATTALIATTI TTATTATTIAATA-5’

Onpeznenure HyKJICOTUAHYIO IMOCHenoBaTesbHOCTh MH(popmannoHHoi PHK u oOpasyrommiics Ha Heil
¢dparment nonunenrtuaa. Ilpy orBere yuuThIBaiiTe, YTO MOMUMNENTHHAS LEb HAUUHACTCS C AMUHOKUCIIOTHI
MeT. OTBeT noscHuTe. [l BBIIOTHEHUS UCIIOIb3YHTE TabMuIly reHeTndeckoro koaa. Ilpu Hanucanuu nocie-
JIOBaTEJIbHOCTU HYKJIEHMHOBBIX KHCIIOT yKa3bIBalTe HAIIPABICHUE LIEIIH.

133. M3BecTHO, YTO KOMIUIEMEHTapHbIE LENH HYKJIEHHOBBIX KHUCIIOT aHTUIApajuleNbHBl (5' KOHIY B
OJTHOM IIeMU COOTBEeTCTBYeT 3' KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCIOT HAYMHAETCsS ¢ 5' KoHIa.
Pu6ocoma asmwxkercs mo ”PHK B nanpaBnenun ot 5' k 3' koHily. @parMeHT yyacTka Hayajla reHa UMeeT ciie-
JYIONIYIO TTOCJIEZ0BATEIbHOCTD (HUXKHSS 1IeNb — MaTpU4Hasi):

5’ TLTATT TAATTLITAAATTITAT TALIATAT-3’
3 ITITALIATTALTATTTUTLITHATI TLTA-5’

Omnpexpenure MOCIENOBATEIFHOCTD (pparMeHTa monunenTtuaa, kogupyemoro 3tuM ydactkom JTHK, ecmm
M3BECTHO, YTO UTOroBas MOCJIEI0BAaTENbHOCTh UMEET JUIMHY Oosiee 3 aMHUHOKHUCIIOT, @ CUHTE3 MOJUIeNTHAA
HAYMHAETCS ¢ aMUHOKHCIOTHI MeT. OOBSICHUTE MOCIIEA0BATEIbHOCTD PEUIeHUs 3a1auun. s permeHus 3aaa-
HUS UCTIONB3YITE Tabnuiy reHeTndeckoro kona. [Ipu HanmMcanuu mocienoBareIbHOCTEH HYKJIEMHOBBIX KUC-
JIOT YKa3bIBATE HANPABICHUE LEIIH.

134. M3BecTHO, YTO KOMIUIEMEHTapHbIE LENH HYKJIECHHOBBIX KHCIIOT aHTUNApajuleNbHBI (5' KOHIY B
OJTHOM IIeMU COOTBETCTBYET 3' KoHel Apyroi nenu). CHUHTE3 HYKJIEHMHOBBIX KHCIOT HAYWHAETCs ¢ 5' KoHIa.
Pu6ocoma asmwxkercs mo nPHK B Hanpasienuu ot 5' k 3' koniy. Monexynsl TPHK, Hecymie cooTBeTcTBYyI0-
II1€ aHTUKOAOHBI, BXOAAT B pUOOCOMY B CIEIYIOLIEM MOPAAKE (AHTUKOAOHBI YKa3aHbl B HAIPaBJIEHUH OT 5’ K
3’ KOHITY):

HrA, I'VI, AL YV, AVD

Omnpexpenute MOCIENOBATEILHOCT CMBICIIOBON U TpaHckpuOupyemoii neneir JIHK, nPHK n amunOKMC-
JIOT B MOJIEKYJIe CHHTEe3upyeMoro ¢parmMenta Oenka. OTBeT noscHUTe. [ peleHns 3a1anus UCNOIb3YyHTe
TalNIMIly TeHEeTHYeCcKOoro kofa. [Ipu HamucaHuM MOCIIEeNOBATENbHOCTEH HYKJIEHHOBBIX KUCIIOT YKa3bIBalTe
HaIpaBJeHUE LIEIN.
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135. M3BecTHO, YTO KOMILIEMEHTAPHBIE SN HYKJIEHHOBBIX KHCIOT aHTUTIApAJUIENbHBI (5° KOHILY OJJHOU
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neukercs no "PHK B HanpaBnenun ot 5° k 3’ KOHILY.

['eH nMeeT KOAMPYIOUIYIO0 M HEKOAUpYoIIyto obnactu. Kogupyromas 001acTs reHa Ha3bIBae€TCsl «OTKPHI-
Tasg paMKa CUMTHIBaHUs». DparMeHT KOHIIA TeHa MMEeT CIEAYIOUIYI0 TMOCIeA0BaTeIbHOCTh HYKJICOTHIOB
(HMKHSIS Lenb MaTpu4Has (TpaHCKpuOUpyemas)).

5’ TTATTLTATTITAT LT LITATLIAT TATT-3’
3’ IIATLILTATIT AT TLTATIT THATLILL-5

Omnpenenutre nPHK 1 BepHy10 OTKpBITYIO paMKy cUMThIBaHUs. HaliquTe mocienoBaTenbHOCTh aMUHOKHC-
JOT BO ()parMeHTe KOHIIA MOJHIIETITHIHON 1en. M3BeCTHO, YTO NTOTOBBIN MOJUMETITH/, KOTUPYEMBIA 3TUM
T€HOM, UMEET AJMHY 0oJiee YeThIPEX aMMHOKHUCIIOT. YKaKUTE MOCIEA0BaTEIbHOCTD 3TAIOB PELICHUS 3aJa4uH.
Jyis BBITIONTHEHUS 33aHUsI UCTIONB3YHTE TaOMUIly TeHEeTUIEeCKOro kKoaa. [Ipu HanmmcaHuu mocienoBaTeIbHoO-
CTE HYKJIEMHOBBIX KHCIIOT yKa3bIBaliTe HANIPaBIECHUE ICTIN.

136. M3BecTHO, YTO KOMIUIEMEHTApHbBIE IIENM HYKJICWMHOBBIX KHCIOT aHTHMapaieiabHbl (5 KOHIYy B
OITHOM LIenu cOOTBeTCcTBYET 3’ KoHen Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCJIOT Ha4YMHaeTcs ¢ 5' KoHUA.
Pubocoma nemwxketcs mo nPHK B Hanpasnenun ot 5’ k 3’ koniy. Bee Bunbt PHK cunresupyrorcs na JIHK-
marpuue. B nenu PHK n IHK MoryT umerbes crienuanbHble KOMIUIEMEHTApHbIE YYaCTKU — MaJMHAPOMBI,
Onarofapsi KOTOPbIM y MOJIEKYJIbl MOXET BO3HHMKATh BTOpUYHas cTpykTypa. @parment monexynsl JIHK, Ha
KOTOPOI CHHTE3UpyeTCs yuyacTok neHTpanbuoi newn TPHK, nmeer cnexyromiyro nocienoBarenbHOCTh HYK-
TEOTUAOB (HIOKHSS LIeTIh MaTpuvHast (TpaHCKpuOupyemas)):

S IIATTATTLIT TTATAATT -3’
3. TTAATALTTIALITATTALL-5’

YcTaHoBHTE HYKIICOTUAHYIO TOcieaoBaTenbHOCTh yuyacTka TPHK, kotopeiif cuHTe3upyercss Ha JaHHOM
¢parmenTe. Haiiaure Ha 1aHHOM yyacTKe MAJIMHAPOM U YCTAaHOBHUTE BTOPUYHYIO CTPYKTYpPY LEHTPaJIbHON
netmn TPHK. Onpenennre amunokucnory, kotopyto Oyner nepeHocuts 3ta TPHK B mponecce 6uocunresa
OenKa, €ClIM aHTUKO/IOH PABHOYAANEH OT KOHIOB ManuHapoma. OTBeT nosicHuTe. [l BBINOJIHEHMS 3aJaHus
UCTIONB3yiTe Tabnuily reHeTHueckoro kona. [Ipy HamMcaHuu HyKJIEHMHOBBIX KHCJIOT YKasbIBaiiTe HaIlpaBiie-
HUE TeTH.

137. M3BecTHO, YTO KOMIUIEMEHTapHbIE IENMH HYKIEHHOBBIX KHCIIOT aHTUTNapajuieNbHBl (5' KOHIY B
OJHOM LIeNU COOTBETCTBYET 3' KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCIIOT HAuMHAETCs ¢ 5' KoHUA.
Pubocoma asmxercsa mo nPHK B nanpasnenun ot 5' k 3' koHIy. @parMeHT ydacTka Hadalla reHa UMeeT clie-
IYIOIIYIO TTOCIIEIOBATENILHOCTD (HIKHSISI LIETb - MaTpUYHAS):

5°-LILITATTATATTAT LIAT TLTALIATLITI TA-3’
3’ TTUTALTUTALITHT THUATIITT TATALLIT-5’

OnpenennuTte MoCiIeI0BaTeIbHOCTh (PparMeHTa MONUIICTITHA], Komupyemoro 3tuM yudactkom JIHK, ecnm
M3BECTHO, YTO MTOTOBAs IOCIIEOBATEIBHOCTh UMEET JAIMHY Oosiee 3 aMMHOKHCIIOT, a CHHTE3 MOJIHUIENTHAA
HAYMHAETCS ¢ AMUHOKHCIOTHI MeT. OOBsICHUTE MOCIIEA0BATENbHOCTD PELIeHUs 3a1auun. s pemeHus 3ana-
HUS UCTIONIBb3YHTE TAOIHIly TeHETHYEeCKOTo Kona. [Ipn HammucaHuu mocienoBaTeIbHOCTeH HYKICMHOBBIX KHC-
JIOT yKa3bIBaliTe HalpaBJICHUE LIEIIH.

138. M3BecTHO, YTO KOMIUIEMEHTapHBIE IENMH HYKIECHHOBBIX KHCIIOT aHTUTapajuleNbHBI (5' KOHIYy B
OITHOM LIeNU COOTBEeTCTBYeT 3' KoHel Apyrod nenu). CHHTE3 HyKJIEHMHOBBIX KHCIOT HAYMHAETCs ¢ 5' KoHUa.
Pubocoma asmxercs mo nPHK B Hanpasnenuu ot 5' k 3' koniyy. Monekynsl TPHK, Hecymume coorBeTcTByI0-
M€ aHTUKOJOHBI, BXOAAT B pUOOCOMY B CIIEIYIOIIEM MOPSAAKE (AHTUKOAOHBI YKa3aHbI B HAIPABICHUH OT 5’ K
3’ KOHILY):

ATTL, VI, VAT, T'VIL, TYA

Onpeznenute MOCIEIOBATENILHOCT CMBICIOBON U TpaHckpubupyemoii neneit JIHK, n"PHK n amunokuc-
JOT B MOJIEKyJle CHHTe3upyeMoro ¢parmenra Oenka. OTBeT nmosicHute. [[yis pemeHns 3a1aHnus UCHONb3yHTe
Tabnuily reHerudyeckoro kozaa. Ilpm HamucaHum mocienoBaTeNbHOCTEH HYKIEHHOBBIX KHCIIOT yKa3bIBalTe
HampaBJeHUE LIETIH.
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139. M3BecTHO, YTO KOMILIEMEHTAPHBIE IIEMH HYKJICHHOBBIX KHCIIOT aHTUTIApAJUIENbHBI (5° KOHILY OJJHOU
[IETH COOTBETCTBYET 3’ KOHel apyroi nernwn). CHHTE3 HyKJIEWHOBBIX KACIOT HaunHaeTcs ¢ 5’ koHma. Puboco-
Ma neuketcs no "PHK B HanpaBnenun ot 5° k 3’ KoHILY.

['eH nMeeT KomupYOIIyI0 U HeKOaupyouryo oomactu. Koaupyromas o61acTs rena, BKIOUYAIOIas cTapT-
KOJIOH U CTOII-KOJIOH, Ha3bIBAE€TCS OTKPBITOM paMKoi cuuThiBaHUS. CTapT-KOJOH COOTBETCTBYET TPHILIETY,
KOAMPYIOIIEMY aMHUHOKHCIOTY MeT. @parMeHT OaKTepHallbHOTO TeHa, COACPIKALIMH MOJHYIO OTKPBITYIO
paMKy CYMTBIBAHUS, HIMEET CIEAYIOIIYIO OCIEA0BaTeIbHOCTh HYKJICOTH/IOB:

5°-IIATTATTIAATTATALIATATTAATLIATA-3’
3 TTAUTLT TTHLTATT TITAATTLI TAT-5’

Omnpenenurte Tpackpubupyemyro 1enb JJHK, mosicaute cBoii BEIOOD. 3anMIIUTE OTKPHITYIO PAMKY CUHMTHI-
Banus Ha UPHK u nocnenoBarenbHOCTh aMHUHOKHUCIOT B MOJUNENTUAHON Lenu. JIJis BRIMOTHEHUS 3a/laHUS
WCTIONB3yHTe TaONHIy TeHeTHYeCKoro Koja. [Ipu HammcaHuW MocieoBaTeIbHOCTEH HYKJICHHOBBIX KHUCIIOT
YKa3bIBaiiTe HalpaBJICHUE LIETIH.

140. M3BecTHO, YTO KOMIUIEMEHTApHBIC IEMH HYKIECHHOBBIX KHCIIOT aHTUTapajuleNbHBI (5' KOHIYy B
OJTHOM LIeNM COOTBEeTCTBYeT 3' KoHel Apyrod nenu). CHHTe3 HyKJIEHMHOBBIX KHCIOT HAYMHAETCs ¢ 5' KoHUa.
Pubocoma asmxercsa mo nPHK B Hanpasnenuu ot 5' k 3' koniyy. Monekynsl TPHK, Hecymue coorBeTcTByio-
M€ aHTUKOAOHBI, BXOAAT B pUOOCOMY B CIEAYIOIIEM MOPSAKE (AHTUKOJAOHBI YKa3aHbI B HAIPABICHUH OT 5’ K
3’ KOHILY):

LIAT, TAY, YALL TITY, TYA

Onpeznenure MOCIeI0BATENLHOCTh CMBICIOBON U TpaHckpubupyemoii neneir JIHK, nPHK u amunokuc-
JOT B MOJIEKyJIe CHHTe3upyeMoro ¢parmenra Oenka. OTBeT nmosicuute. [[jis pemeHns 3a1aHusl UCHONb3yHTe
Tabnuiy reHerndyeckoro kozxa. Ilpm HammcaHum mociaenoBaTeNbHOCTEH HYKIEHHOBBIX KHCIIOT yKa3bIBalTe
HampaBJeHUE LIETIH.

141. M3BecTHO, YTO KOMILIEMEHTAPHbIE [IEMH HYKJICHHOBBIX KHCIOT aHTUTIApAJUIENbHBI (5° KOHILY OJJHOU
IIEMU COOTBETCTBYET 3’ KOHEI Apyroi nenu). CHHTEe3 HyKJIEMHOBBIX KHCIIOT HauuHaeTcs ¢ 5° koHna. Puboco-
Ma nerketcs mo nPHK B Hanparinennn ot 5° k 3’ KOHITY.

I'en uMeeT KOAUPYIOIYIO U HEKOMUPYIONIyto obnactu. Koaupyroias o01acTh TeHa, BKIIOYAroIiasi CTapT-
KOJIOH M CTOTI-KOJIOH, HA3bIBAETCS OTKPHITOM pamMKOW cUMThIBaHWS. CTapT-KOJOH COOTBETCTBYET TPHILICTY,
KOJIUPYIOIIEMY aMUHOKHCIIOTY MeT. DdparMeHT OaKTepHaNbHOTO TEHA, COACPIKAIIUN TOJTHYI0 OTKPBITYIO
paMKy CUHTBIBAHHSI, IMEET CIEAYIONIYIO MOCIEA0BATEILHOCTh HyKICOTHIIOB:

5’-TATTALITTALITI{LIATALITATAAT TALIA-3’
3 ITAIOTT LI TIAITTATTLITATTIATT T-5°

Onpenenure Tpackpubupyemyto nens IHK. OTBer nosicuTe. 3anuImMTe OTKPHITYIO PAMKY CUUTBHIBAHHS
Ha uPHK u nocnenoBarenbHOCTh aMUHOKHUCIIOT B TIOJIUIENITUIHON LIeNu. J{Jis1 BBIMONIHEHUS 3a/1aHUs UCTIONb-
3yiiTe Tabnuiy reHeTuyeckoro koza. Ilpy HamucaHuu mociaenoBaTeNbHOCTEH HYKIEHHOBBIX KHCIOT YKa3bl-
BaliTe HallpaBJIECHUE LEIH.

142. V Gakrepuii umerorcs cneundudeckue tpancnoprHo-marpuunsle PHK (tMPHK). B TMPHK ects
HINWIEYHAs CTPYKTypa, KOTopasl MO3BOJseT el momajarh B pubocomy. Ilocie mmunbku uepes3 HECKOIBKO
HYKJICOTH/IOB PAcIoJIaraeTcsi OTKPbITasi paMKa CUUTBIBAHUS, KOTOpas HAUMHAETCS C KOJOHA aclaparuHOBOU
kucinoTel. @parment Monekyiasl JJHK, Ha koTopoii cuHTesupyercs
ygactok TMPHK, nMmeeT creayroniyro mocieqoBarebHOCTh HYKIICOTHIOB (HUKHSS [IETTh — MaTpUJHas):

5' - TATAATTILTTLLTAATTHATTAITAAATITTTI T-3'
3 - ATUTTAAITAATTLUTTAAT TALTI TTTALILIAALIA-5'

YcraHoBUTE HYKJIEOTUAHYIO HOceaoBaTebHOCTh yuactka TMPHK, koTopblil cuHTE3upyeTcss Ha JaHHOM
¢dparmenTe. Haiinute Ha JaHHOM y4acTKe KOMILJIEMEHTAPHBIE YYACTKH M YCTAHOBUTE BTOPUUHYIO CTPYKTYPY
yuyactka TMPHK. YcTanoBuTe nocienoBaTenbHOCTh Hadajaa OTKPBITON paMKU CYUTHIBAHMS Ha JAaHHOM y4acT-
ke TMPHK. Kakast mocnemoBarensHOCTS IONHTIENTHIA KOTUPYeETCs JaHHbIM ¢parmenToM TMPHK? OTBet mo-
sacHuTe. [ pelenns 3a1aHus UCIoab3yldTe Tabauily reHeTudeckoro koja. I[Ipu HanmucaHuy HyKJI€HMHOBBIX
KHCJIOT yKa3bIBalTe HaNpaBIeHUE LICTIH.
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143. YV Oakrepuii umetorcs cneunduueckue TpancnoptHo-marpuydsie PHK (tMPHK). B tMPHK ectb
IINMWIEYHAs CTPYKTypa, KOTOpas MO3BOJISET el momajaarh B pubocomy. Ilocne mmuiabku yepes3 HECKOIBKO
HYKJICOTHIOB PAacIojiaraeTcs OTKPBITasi paMKa CUMTBHIBAHMA, KOTOpash HAYMHAETCA C aJIaHWHOBOTO KOAOHA.
®parment monekynsl [JHK, Ha xotopoit cuntesupyetcs yuactok TMPHK, nmeer crenyromryto nocrienona-
TEJIBHOCTb HYKJICOTHAOB (HIKHAA LENb — MaTpUYHAas):

S-IJATTATLILILTI AT TATLLIAAT AT TT TTUTLI T T-3'
3T THUTATTTALT THLITATTTTHT TAALIAATATIIIIA-5'

YcraHoBUTE HYKJICOTUAHYIO HOCeaoBaTebHOCTh yuacTka TMPHK, koTopbIil cuHTE3upyeTcss Ha JaHHOM
¢dparmenTte, Haiiiute Ha JaHHOM y4acTKe KOMILJIEMEHTAPHBIE YYACTKH M YCTAHOBUTE BTOPHUHYIO CTPYKTYPY
yuactka TMPHK. YcranoBute nmocnenoBareinsHO cHadala OTKPHITOM paMKU CUYUTHIBAHUS HA JAHHOM y4YacTKe
tMPHK. Kakas mocnenoBarebHOCTD MOMUMIENTHAA KoqupyeTcs: qanabiM Gparmenrom TMPHK? OtBet mosic-
HuTe. [ pemieHus 3ajaHus UCHOJb3YHTE TaONMIly reHeTHueckoro koia. Ilpum HammcaHWu HYKJIEHHOBBIX
KHUCJIOT yKa3bIBaiiTe HANpPaBICHUE LIEIH.

144. Y Oakrepuii umetorcs cneunduueckue TpancnoptHo-marpuydsie PHK (tMPHK). B tMPHK ectb
HINWIEYHas CTPYKTypa, KOTOpas MO3BOJIAET el momajaarh B pubocomy. Ilocne mmuiabku yepes3 HECKOIBKO
HYKJICOTHIOB PacIojlaraeTcs OTKPBITas paMKa CUMTBHIBAHUS, KOTOPAas HAUMHAETCS C JICMIIMHOBOTO KOZOHA,
®parment monekyisl [JHK, Ha koTopoit cuHTe3upyroTcs
yuactok TMPHK, nmeer ciemyroniyto mocienoBaTenbHOCTh HYKJICOTHIOB (HUXKHSS LIelb — MaTpyUYHast)

S TAITTTAIILI TATTTAULTT TTUT TTAT TALTLIT T T-3'
3 ATTLILIATTTTLIATLILIATI TALIAATTIA ATIIATTAT IILIA-5'

YcraHoBUTE HYKICOTUAHYIO HOcieaoBaTebHOCTh yuacTka TMPHK, koTopblil cuHTE3upyeTcss Ha JaHHOM
¢dparmente, Haiiiute Ha JaHHOM y4acTKe KOMILJIEMEHTAPHBIE YYACTKH M YCTAHOBUTE BTOPHUHYIO CTPYKTYPY
yuyactka TMPHK. YcranoBute mocnenoBareinbHO cHadala OTKPHITOW paMKH CUYMTHIBAHUS HA JAHHOM y4dacTKe
tMPHK. Kakas mocnenoBarebHOCTb MOMUNENTHAA KoaupyeTcs: fanabiM Gparmenrom TMPHK? OtBet mosic-
HuTe. M3BeCcTHO, 4TO NTOrOBBIN MOIMUIIENTH] UMEET AJIUHY Oosiee TPEX aMUHOKUCIOT. [l peteHus 3ajanus
UCTIONB3YiTe TabNHIly TeHeTHUeCcKoro Kona. [Ipy HammcaHny HyKJICHMHOBBIX KHCJIOT YKa3bIBaiiTe HaIlpaBiie-
HUE LEJN.

145. 'V undysopuii pona Euplotes B mocinenoBaTeIbHOCTH OEIOK-KOIUPYIOIIUX TEHOB B OOJIBIIIOM KOJIH-
YECTBE BCTPEUAIOTCS CTOMN-KOAOHBL. OIHAKO, €CIIM TaKue KOIOHBI HAXOASATCS JOCTATOYHO AAJEKO OT MONH-A
xBocTa (Haxonutcs Ha 3’-koHie 3penoit uPHK), To mponcxonuT cABUT paMKy cUMTHIBaHUS Ha +1 HyKICOTH
u pubocoma ux He 3amedaeT. CHHTE3 HyKJIEHMHOBBIX KHCIOT HAYMHAETCs ¢ 5’ KoHIa. Pubocoma nBmxercs ot
5’ k 3’ xonny 3penoit ”PHK. ®parmMeHT Havana reHa WHQY30pHUH UMEET CIEAYIONIYIO MOCIeI0BaTeILHOCTD
(HWKHSS Uenb MaTPUYHAST — TPAaHCKpHOUpyeMmasi):

5°-ALTTHATTIAIILIAATAAT LT TTI[TA-3’
3. TTAATTAIIT TITTTATTLI LIAATAT-5’

Onpeznenure HYKJICOTHAHYIO TOCIeq0BaTeabHOCTh pparmenta MPHK, HaiiauTe OTKpBITYIO paMKy CUUTHI-
BaHUsl, €CJIM U3BECTHO, YTO CHHTE3 MOJUIENTH/Ia HAYMHAETCS C aMUHOKHUCIOTHI MeT. Omnpeennure nociaeno-
BaTeNbHOCTHL oOpasyromierocst Ha fanHoi MPHK dparmenta nmonunentuna. OtBer mosicauTe. J{s BBIMOTHE-
HUS UCTIONB3YITE Tabnuily reHeTudeckoro kona. [pu Hanmncanuu mociaenoBareIbHOCTEH HYKJIEMHOBBIX KHC-
JIOT yKa3bIBaliTe HalpaBJIEHUE LIEIIH.
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146. Y OGaxtepuit umerorcs crenupuyeckne TMPHK, oOpasyromue mmuiednyto cTpykTypy (Hamomobue
nerens TPHK), kotopas mo3Bossiet stoit PHK monanars B pubocomy. [locie mmunbku 4epe3 HeCKOIBKO HYK-
JICOTUIOB PACIIONaraeTcs OTKPHITas paMKa CUMTHIBAHMS, KOTOpas HAYMHAETCs C aJJaHMHOBOTO KoJloHa. Dpar-
meHT monekynsl JIHK, Ha koropoit cunresupyerca yuyactrok TMPHK umeer cnepyromryro mocnenoBaresb-
HOCTH HYKJICOTUIOB (HVDKHSISI LIETIh — MaTpUYHAs):

5 -ALTTAALITHLAT TTALTAATTIALILIAAATTATIL-3
3 -TTHATTITAITTHAATI TTLI TITTTTALITAT -5’

YcTaHOBHTE HYKJIEOTHIHYIO TIOCIEN0BATeNbHOCTh yyacTka TMPHK, koTopbIil cHHTE3HpyeTCsl Ha JaHHOM
¢dparmenTe. YcTaHOBUTE BTOPUUYHYIO CTpYKTypy yuacTtka TMPHK. YcranoBure nocnenoBareabHOCTh Hayasia
OTKPBITON paMKH
cunThiBaHMs Ha gaHHOM ydactke TMPHK. Onpenenure nocnenoBareabHOCTh (parmMeHTa MOIMMENTHIA, KO-
TOpBIN Koaupyercs naHabM GparmenToM TMPHK. [l BeImonHeHust 3a1aHus MCTIONB3yHTE TaONUIly TeHETH-
yeckoro koza. [Ipyn HanmmcaHWK HyKJIEMHOBBIX KUCIIOT YKa3bIBaliTe HAIIpaBJICHHUE IIETH.

147. YV Gakrepumii umeercs crienupudeckne TMPHK, oOpasytomue mmunednyro cTpykTypy (Hamomobue
nerens TPHK), kotopas mo3Bossiet stoit PHK monanars B pubocomy. [locie mmunbku 4epe3 HeCKOIBKO HYK-
JICOTUOB PacCIOIaraeTcs OTKPbITas paMKa CUMThIBaHMsI, KOTOpas HAYMHAETCsl C aJJaHWHOBOTO KojloHa. dpar-
MeHT mozekynsl JIHK, Ha koropoit cunresupyerca yuyactrok TMPHK umeer cnepyrouryro mocnenoBareib-
HOCTb HYKJICOTHJIOB (HYDKHSAA LIeTlb — MaTpU4Has):

S-ITUTATTIITLIIATAATHAATLIATIATAT TTHALL-3'
3-ITLTAAITATTTUTTAT TTLI TT TATLIAATTT-5'

YcTaHOBHTE HYKJIEOTHIHYIO TOCIEN0BATeNIbHOCTh yyacTka TMPHK, KoTopbIil cHHTE3HpyeTCsl Ha JAaHHOM
¢dparmenTe. YcTaHOBUTE BTOPUUHYIO CTpYKTypy ydacTtka TMPHK. YcranoBure nocnenoBareabHOCTh Havania
OTKPBITOW paMKH CUUTHIBaHHA Ha MaHHOM ydactke TMPHK. Ompenenure mocnenoBarelbHOCTD (pparmMeHTa
HOJMIENTH A, KOTOPbIM Koxupyercs naHHbIM ¢pparmenToM TMPHK. Jlns BeImonHeHUs 3a1aHus UCTIONb3YiiTe
TabIHIly TeHETHIECKOTO Kozia. [Ipy HanrcaHny HyKJIEWHOBBIX KHUCIIOT yKa3bIBalTe HAIPaBICHUE LETIH.

148. M3BecTHO, YTO KOMILIEMEHTAPHBIE [IENMH HYKJICUHOBBIX KHCIOT aHTUTIAPAJIIENbHBI (5’ KOHILY OJHOH
IIEMU COOTBETCTBYET 3’ KOHEI Apyroi nemnu). CHHTEe3 HyKJIEUHOBBIX KUCIIOT HauMHaeTcs ¢ 5° koHna. Pudoco-
Mma naerketcs mo nPHK B manpasnennn ot 5° k 3’ KoHITy.

I'eH nMeeT KOIUPYIOILYIO M HEKOaupyolyto obnactu. Koaupyromias obiaacte reHa, BKIOUYaroIas crapr-
KOJIOH M CTOII-KOJIOH, Ha3bIBa€TCS OTKPBITOM paMKol cuuTbiBaHUs. CTapT-KOJOH COOTBETCTBYET TPUILIETY,
KOAMPYIOLIEMY AMUHOKHCIOTY MeT. dparMeHT OaKTepHallbHOTO T'€Ha, COAEP KALIUHM IMOJHYIO OTKPBITYIO
paMKy CUMTBIBAaHUS, UMEET CIEAYIOIIYIO IOCIIEA0BaTEIbHOCTh HYKJIE€OTHUIOB:

5’ TATITLILIALIIIAAATATAIITAAT TAIIA-3’
3 TAILITTTITTTTITATTATTIATI T-5

Omnpenenurte Tpackpubupyemyro 1ens JJHK, mosicaute cBoii BEIOOp. 3anuIInTe OTKPHITYIO PAMKY CUHTHI-
Banusi Ha HPHK u mocnenoBaTenbHOCT AMMHOKUCIOT B MOJUIENTUIHONW Lenu. [[j1s BRIIOMHEHUS 3aJaHus
UCMONB3yiTe Tabauiy reHeTuyeckoro koxaa. Ilpu Hammcanuum mocienoBaTeNbHOCTEH HYKJICHMHOBBIX KHCIIOT
yKa3bIBalTe HallpaBJICHUE 1IeTIH.
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