buonorua-11

Wudp 42443772
Mpeamer Buonorus
Knacec 11

ID npodwmna 837088

3apaHue ID2 (2apaqa N2 1281310)

Ha pucyHke nokasaH nonepeuHblii cpes cte6ns (A) u npoogsuero nyyka (b) paecrta (Potamogeton sp.).

OcHoBbIBasACb Ha aHaTOMUYECKNX 0CO6EHHOCTAX pacTeHus, yKa)xute AN KaXaoro us cnegyroumx yTBep)KAeHMﬁ,
AIB/IA€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT yY4eHuka

A3peHX1Ma COCTOUT U3 KeTOK C KPYMHbIMU BbIpOCTaMm

B aspeHxnme pacnonaratTca KNeTKN MexaHN4Yeckon TKaHU — acTpoCKnepenspl
MpoBopasLmMe Ny4Kun KOHLEHTpUYeckne aMbuBasasbHble

B npoBoAsALmMx nyykax peayumpoBaHa GprnoamMa

[aHHoe pacTeHue — rugpodut

[1nqA pacTeHns xapakTepHa aTakTocTena

¢ XXX X

Bpems oTBeTa: 19.03.202210:10:49

Bbannbi: 3uns3

3apanue ID3 (3apaqua N2 1281313)

Ha ¢oTorpadusax npeacTaBneHbl yyacTKM CPe30B NPOBOAsLLEel TKaHU Bbicluero pactenus (Embryophyta).

gl




[N KaXxaoro U3 cnepyrowmx y'rBep)Kp,eHuﬁ YKaXKuTte, AB/IS€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT y4yeHuKa

Ha doTorpadusx nokasaHbl Tpaxenabl, NpoBoAsLLas TkaHb — hnoama

Yepes cTPyKTypbl, 0603Ha4YeHHbIe Ludpamu 1-2, CoeIMHATCA MPOTOMNACTbl COCEHNX KNETOK

Lindpoit 3 o603HaveHa npocTas nephopaLMoHHas nnacTmHka

PacTBop no npoBoAsALMM a51eMeHTaM, MoKasaHHbIM Ha GoTorpadusx, MOXeT nepefiBUraTbCs Kak oT KOpHel K
NUCTbAIM, TaK U B 06paTHOM HarpaB/ieHUu

Lindppamu 1-2 0603HayeHbI N1a3mMofecMbl

Y LBeTKOBbIX pacTeHuit (Magnoliophyta) HE BCTpeyatoTcsi NpOBOASLLME 3N1EMEHTbI NMOAJ06HbIE TEM, YTO NoKa3aHbl Ha
pucyHke

X X X < XX

Bpems oTBeTa: 19.03.2022 101214

Bannbi: 2n33

3apaHue ID7 (3apaqa e 1281343)

I'Iepep, BaMM cCXxeMa CTPOeHUA KNIeTKU HEKOro 3yKapMoTu4ecKoro opraHusma.

10 11

5 MKkM

JAnsa KaXa0ro U3 cnepyrowmx y'rBep)Kp,eHuﬁ O AAHHOM OpraHu3Me yKaxkxute, ABJ/iseTCA OHO BePHbIM WU HEBEPHbIM:

OTBeT yYyeHuka

v OpraHenna nog uudpoii 17 cofep>XuT 3anac NUTaTeNbHOro BeLLeCTBa
« [laHHblii OpraHM3am MMeeT MacTUrOHEMbI Ha 060X XIyTUKax
% [laHHblii OPraHn3mM NbuHaanexuT K cyneprpvnne Discoba (paHee B cocTaBe Excavata)



v [aHHblil opraHnamM o6nagaet MUKCOTPOMHbBIM TUMOM MUTAHUS

X10ponnacT AaHHOTO OpraHnU3amMa OKPYXEH YeTblpeMs MeMbpaHaMu, BKoYas MeMEpaHy X0oponiacTHo-
9HAOMMa3MaTUYECKON CeTn

v OpraHenna nog undpoit 7 COAepXMUT reHOM, POACTBEHHbI FreHOMaM KpacCHbIX BOJOPOCEN

Bpemsoreera:  19.03.2022 10:13:23

Bannbi: 2.5u33

3apanue ID8 (3apaua he 1281346)

3TOT CTpaHHbIN He60MbLLIOK OpraHu3m 6b1s1 Briepeble 06Hapy)XeH B KoHLie XIX BeKa Ha CTeHKax MOPCKOro akBapuyma, u
NUWb HeAABHO YAANOCh HANTU CBUAETENbCTBA ero NPUCYTCTBUA B AUKON Npupoge.

DubpWIIsIpHBIE
KJIETKV

Hop3anbHEIE
3MuaepMaIbHbIe KJIIeTKNU

Kpucramumaeckne
KJIeTKM

CexpeTopHbIe
KJIeTKM

JInnodwiabHas
BenTpansHbIe

= KJIeTKa
snuaepMaIbHbIe KJIIeTKN BEHTpaJ'IBHbIM

KIYTUK

[ins KaXKA0ro U3 ciefyoLLUX YTBEPXKAeHuiA 0 JaHHOM OpraHM3Me yKaXXuTe, IBNIeTCA OHO BEPHbIM U HEBEPHbIM:

OTBeT yYyeHuKa

%X OuBpuUnNApHbIe KETKN UMElOT Me30A4epMasibHOe NMPOUCXOXAEHNE

% [laHHbIl OpraHW3M BeAET nenarmyeckuii o6pas XusHu

« [laHHbIi1 opraHnam oTHocuTCs K Tuny MnacTuHuyaTble (Placozoa), BkoyatoLleMy BCEro HeCKObKo BUAOB

% [laHHbIl opraHn3m o6nagaeT NosoCTHbIM NULLEBAPEHNEM
OcHoBHasi PYHKLMSI CEKPETOPHbIX KNETOK, PacrosioXeHHbIX TOMbKO M0 Kpako Tena — NpoAyKLUMs NuLeBapuTebHbIX

v (hepMeHTOB, a NMNodunbHbIe KNETKU, PacrnosioXeHHble Ha BEHTPanbHOW CTOPOHE, BbIAENSOT HENponenTuabl,
perynupytoLme noBefieHne opraHMsma

« [laHHbl1 opraHv3m rnepemellaeTcs, B OCHOBHOM 3a CHET paboTbl Taknx 6€/IKOB KakK AUHENH U TYOYUH

Bpems oTBerTa: 19.03.2022 101418

Bannb!: 2un33

3apanue ID9 (3apaua he 1281349)




B 2007 roay y no6epexxbs ®ununnuH Ha rny6uHe okono 2500 M npy NOMOLLM AUCTaHLMOHHO-YNPaBAsieMoii Cy6MapUHbl
«ROV Global Explorer» 6b110 06Hapy»KeHO Heo6bl4HOEe XUBOTHOE, [JIMHON A0 9 CM, U3AaneKa HarnoMuHalolLee Kanbmapa
1 Ha3BaHHOe uccnegoBaTensaMm «squidworm» («KanbmapouyepBb»), UK No-Hay4yHoMmy - Teuthidodrilus samae.

[ina KaXKA0ro U3 criefyIoLWLUX YyTBEPXKAEHUIA 0 JaHHOM OpraHUu3Me YKaXKuTe, IB/isieTCsl OHO BePHbIM U/IM HEBEPHbIM:

[aHHbI opraHn3M MMeeT NAaHKTOHHYHO IMYMHKY — Tpoxodopy

[aHHbI OpraHn3M MOXHO OTHECTM K XXMBOTHbIM, 06/1aAatoLL MM BTOPUHHOPOTOCTbIO

CX0ACTBO AaHHOIo OpraHM3Ma ¢ KasibMapoM ABASIETCA pe3yibTaToM 6/1M3KOro 3BOMFOLMOHHOIO POACTBA
[laHHbIV opraHu3M NpuHaanexuT K rpynne (MoAksiaccy) ManoLeTUHKOBbIe KosibyaTble Yepsu» (Oligochaeta)
Y faHHOro opraHusma pefyLmpoBaHbl nanbrbl U NEPUCTOMUYM

[aHHbIN OpraHn3M UMEET HEPBHYH CUCTEMY B BUE GPHOLLHON HEPBHOW LIENOYKHM

X XX XX

3agaHue ID14

Ha npuém K Bpauy 06paTusicsi My>KUMHa C XXaio6amu Ha NPOrpeccUpyIoLLYIO B TEYEHUE AHSI MbILLEYHYIO YTOMJISEMOCTb.
Mo pe3ynbTaTtam peHTreHorpagumn opraHoB rpyfHoii KneTku (A) BbisiBIeHO HOBOO6pa3oBaHUe CPefOCTEHUS
(npocTpaHcTBa rpyAHOI KNEeTKN MeXXAy ABYMs MJIeBpasibHbIMU NOJIOCTAMU) C HEPOBHbIMU KOHTYpaMu. Mo AaHHbIM
KOMMbloTepHol ToMorpadum (B, C) 3anofo3peHa 3noKayecTBEHHasi ONyXosb TUMYca — UHBAa3MBHasi TUMOMA; OTMEYEHO
BpacTaHue B nepukapg (C HanuumeMm XXMAKOCTHU B NepuKapAe) U KJIeTyaTKy cpeflocTeHusi. U3BecTHO, YTo y OKono
YeTBEepTH NaLMEeHTOB C TUMOMOIA MAarHOCTUPYIOT ayTOMMMYHHOe 3a6oneBaHue MMacTeHHsl rpaBuC, KOTopoe
pasBuBaeTCs BCieACTBUE N36bITOYHON NPoAYKLUMU T-nMMdoLUTaMKU aHTUTEN K AMUTONAM KeTOK 3nuUTeNnnanbHom
TUMOMBbI, UMEIOLLLUM CXOXKYIO CTPYKTYPY C Cy6beiMHULLaMM aLleTU/IXOJIMHOBOTO pPeLenTopa.

-—




MNpasoe Nesoe

nérxkoe nérxkoe
Tpaxesn

Aopra

Jnsa KaXxaoro U3 cnepyowmx yTBep)KAeHVIﬁ YKaXKuTte, ABN1IS€TCA OHO BEPHbIM WU HEBEPHbIM:

OTBeT yyeHuKa

Mpwv caaBnMBaHUM ONyXOJbHO BEPXHEN MOON BEHbI BYAET OTMEYEHO HabyxaHWe U pacLUMPEHUE BEH Ha LUee, pyKax v
IPYAHOW CTEHKe

Mpu yCnoBUM XMPYpruyeckoro yaaneHust TAMOMbI MOXHO OXUAATb MCHE3HOBEHWE CUMMTOMOB MUACTEHNUM

Mpun neyeHnm rnoKOKOPTUKOCTEPOMAAMU MblILLIEYHAs YTOMIISIEMOCTb CTaHeT MeHee BblpaXKeHHOM

Mocne yMepeHHO GrUanYecKomn Harpysku y naLmeHTa MoXXHO OTMETUTb MUO3 (CyXKeHUe 3payka), aHohTanbm
(3anaBLuee NOJIOXKEHNE Fa3HOro 6710Ka) U YPEXEHNE cepaLebreHns

MaccrBHOe HaKoMnIeHne XUAKOCTU B NepuKapAe NposiBNISETCS BbIpaXKeHHbIM MOBbILLEHNEM apTepuaibHoro
[aBreHus

v [inst TUMOMbI XapakTepeH MeCTHO-PacnpoCTPaHeHHbIN NpoLecc ¢ NpopacTaHNeM B OpraHbl CPeAO0CTEHWS, Nerkue u
nnespy

x x< <

<

Bpems oTBeTa: 19.03.2022 10:19:08

Bannbi: 2un33

3apaHue ID15 (3apaua N2 1281455)

a3006MeH MeXAy anbBeonaMm U NIeroYHbIMU KanuansipaMmn NPUBOAMUT K MOBbILIEHNIO KOHLLEHTPaLUKU KUCNopoaa 1
CHUKEHMIO KOHLIEHTpaLMK YIIeKUCIIOro rasa B ManoMm Kpyre Kpoeoobpalyenus. [lanee Kpoeb NocTynaeT B
MarucTpanbHble apTepum 60MbLIOro Kpyra, rae uccnefoBaTesnio BO3MOXHO OCYLL,eCTBUTb U3MEepeHue ra3oBoro cocTaea
nna3Mbl KPOBM (a TouHee, NapuuanbHblii faBneHuii razoe — p0,, pCO,) Bonee HU3KMe 3HAYEHUs1 NApLMAnbHOIo

AaB/ieHnAa CBUAETeNbCTBYIOT O MeéHbLUeM o6beme pacTBOpPeHHOro COOTBETCTBYIOLLLEro rasa.

MpeacTaBbTe, YTO U3 KPOBOTOKA OJHOMOMEHTHO 6b1nK SJIMMUHUPOBaHbI BCE 3PUTPOLUTDI, NPU 3TOM Jierkue
dJyHKU,MOHMpyIOT HOpMaJibHO, U Cpa3y nocJie 3Toro npoussefeHo UsSMepeHue rasoBoro coctaea Kpoeu.

ﬂﬂﬂ KaXxaoro us cnepyrouimx yTBep)l(AeHMﬁ YKaXxuTte, ABNS1€TCA OHO BE€PHbIM U HEBEPHbIM:

OTBeT yYyeHuKa

ApTtepuanbHoe pCO9 He naMeHuTCA
ApTepuanbHoe pOy He U3MeHUTCA

O6Lee copepykaHne KUCNopoaa B apTepuasibHoM KPOBU He U3MEHUTCS

B fanbHelilleMm, KNETKM OpraHn3ma UCMbITatoT TSXXENYH MNOKCUIO BCNEACTBUE HEA0CTAaTOYHOCTH PaCTBOPEHHOIO B
KpPOBM KuUcnopoaa

KneTku opraHnama UcnbITaloT TSXKENyo MNOKCUI0 BCeACTBME PE3KOro, 0fLHOMOMEHTHOIO C 3IMMUHaLMeln
3pUTpOLMTOB, NafieHns pO, B nnasme

%X ¢ X

<

% Hu pOy, HU ObLLee cofepykaHne KUCNOPoAa B apTepuasbHoOi KPOBU He N3MEHUTCS



Bpems oTBeTa: T90E. 2022 T0EDT6

Bannbl: 2u33

3apaHue ID19 (2apavua N2 1281468)

HekoTopbiM NioAsaM KaXkeTcsl, UTo 6MOXUMUS — OYEHD CII0)KHasi HayKa, MOTOMY YTO ee U3yyeHue TpebyeT 3arNoMUHaHUS
MHOXXeCTBa coeMHeHuii. B yacTHocTu, cornacHo E. coli Metabolome Database MeTa60n0oM KuLeYHO Nanoyku
(Escherichia coli) copep>uT Kak MUHUMYM 3755 Manbix Monekyn. OfHaKo Nofo06Has No3ULMA COBEPLUEHHO He BepHa!
[leno B TOM, YTO MHOTUe 6MOMOJIEKY bl CUHTE3NPYIOTCA NyTeM 06'beAMHEHNS1 OTHOCUTENbHO HE6O0JIbLIOrO KONIMYecTBa
TUNOBbIX 3BE€HbEB, C/IOBHO XXMBbIE OPraHU3Mbl UrpaloT B XMMUYECKUIN KOHCTPYKTOP. Ha NnpaKTuke 3HaHUe OCHOBHbIX
6/10k0B MeTa60/1M3Ma, a TaK)Ke Coco6oB UX COeAUHEHUS MO3BONSET AOCTaTOYHO YBEPEHHO OPUEHTUPOBATbCS B
MHoroo6pasum 6uonoruyeckux BeuecTe. Ha pucyHke npeacraeneHa ofHa U3 MoneKys, KoTopasi B 60/bLumX
KoJMyecTBax NPUCYTCTBYET B LuTONnnasMe Mukobaktepuii (Mycobacterium), B Tom uncne — Manouku Koxa
(Mycobacterium tuberculosis), onacHeiiliero Bo36yauTensa Ty6epkynesa. Mbl Bbigenunm yeTbipe ee pparMeHTa YepHbIM
LBeTOM (YYTUTE, YTO HEKOTOPbIE aTOMbI U CBAI3U OCTanuUCb 0603Ha4YeHbl cepbiM). O6paTuTe BHUMaHKe, YTO (pparMeHTbl
2 1 3 nepeceKaloTcs.

HaC

®parmeHT 17

" ®parmenT 4

O o)

BHMMaTeNnbHO pacCMOTpUTE PUCYHOK, NOC/e Yero BblsepMTe, KakKue yTBepXXaeHus ABNAI0TCA BEPHbIMMU, a Kakue —
HeBepHbIMU:

OTBeT yYyeHuKa

YrnepopHblit pparMeHT T MOXET 6bITb NOJTyYeH B XOAE B-OKUCIIEHNS XMPHbIX KUCIOT

B npeficTaBNeHHOM CoeAMHeHUU NpucyTcTByeT B-O-rIMKo3uaHas CBS3b

MpeacTaBneHHOe CoeAyHeHUe BKIOYAET 0CTaTOK aMUHOKUCIIOTbI LIUCTENH], KOTopast He SBNIAETCS NPOTEUHOTeHHOW,
NMoCKOJIbKY HaxoamuTcs B D-koHbUrypaumu

®dparMeHT 2 MOXET 6bITb 06HaPYXXeH B 6e/ikax, CUHTE3UPOBaHHbIX Ha pu6ocomMax

MpeAcTaBneHHOe COeAMHEHUe BK/IOYAET B CBOM COCTaB O0CTAaTOK MaHHO3bI

dparMeHT 4 MOXeT 6bITb 06HAPYXXeH B nnnNunpax

XX X <<

Bpems oTBeTa: 19.03.2022 10:22:42

Bannbl: 2u33

3apaHue ID20 (2apaua N2 1281470)

OpHUM U3 Haubonee n3yvyaembix AIB/IEHUIA B cospemeHHoﬁ HayKe ABifieTCA peryimpyemMas KsieTto4yHasa CMepTb,
MOCKOJIbKY OHa JIe)XUT B OCHOBE MHOIUX (‘JVI3VI0110I'VI"IGCKVIX W NaToJIOrM4YeCKUX npoueccos. Ha PUCYyHKe M306pa)KeHbI
ynpouieHHble CO6bITM$I, KOTOpble CBA3aHbl C TEM, KaK KJIeTKU UHULUUPYIOT CBOIO ruéenb. OGpaTuTe BHMUMaHUe Ha TO,
YTO faneKko He BCe nocnepoBaTesibHble cobbiTus coefMHeHbl CTpeNlkaMu Ha cxemMe - Mbl npegniaraemMm eam pa306paTbCﬂ
B UX CBAA3U CAaMOCTOAITEJ/IbHO.

B pamke 1 Bbl MOXKeTe BMAETb, KaK aKTUBHOCTb HEKOTOPbIX 6enKOB 3aBUCUT OT COCTOSIHUSI OCTAaTKOB LIUCTEUHA B UX
cocTase.




Pamka 2 nzobpaxaeT fiBe peakLyuu, KOTOpble Coco6eH KaTanu3mpoBaTh LIUTO30/bHbIN pepmeHT XDH B ofHOI U3 CBOMX
¢$hopM (Mbl YyMbILAEHHO He YKa3biBaeM COOTBETCTBUE popMma/peaKkuus).

Pamka 3 unnioctpupyet KoHeepcuio dopmbl 1 XDH B popmy 2 noa gelictBuem npoteasbl XDH-XO-P, B Hopme
JI0Ka/IM30BaHHON B MUTOXOHAPUSIX.

Cas — ¢epMeHTbI Kacna3sbl (NpoTea3bl); proCas — UX HeaKTUBHble opMbl; CTS — epMeHTbI KaTencuHbl (MOLLHbIe
Hecneuuduyeckme nporeasbl); CAPN - npoTeasbl KanbnauHbl; CytC — uutoxpom c; MPTP — komnnekc 6enkos
MUTOXOHAPUanbHol nopbl; CypA — 6es10K-aKTUBaTOp 3HAOHYKNeas; ATL, — aneKTpoH-TpaHcnopTHas Lenb; AOK -
aKTUBHble popMbl Kucnopoaa; (-AT®) Hap peakuueli 0603HaYaeT pacxog, 3TOro CoeMHEHUs B XoZe NpoLecca;
cuuTaiite, yto 1 k[la uucneHHo paeeH 1000 r/Monb. Ha3BaHus Apyrux 6€N1KOB Mbl YMbILLIEHHO He pacluudpoBbiBaeMm.

B Tex cnyyasx, Korpa npouecc KOHTPONUPYIOT HECKO/IbKO (haKTOPOB, OHM MOTYT AieiicTBOBaTb HE3aBUCUMO, a NpU
COBMECTHOM AeicTeum ux apdektbl cymmupytotcs. NMpu peLueHun 3apaaHus He 3abblBaiiTe 06 ocMoTUYEeCKUX addeKTax,
a TaK)Ke 0 TOM, YTO MUTOXOHAPUM CNYXKaT OJHUM U3 [ENO, NOT/OLAIOLL UM KasbLUii MPY ero NoBbilleHUN B LiuTo3oe!
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Ansa kaxxaoro us yTBep)KAeHMﬁ BblsepMTe, fiBIfeTCA OHO BEPHbIM U/U HEBEPHbIM:

OTBeT yYyeHuKa

B cnyyae ymepeHHOro noBbiweHns A®DK NCKNOYNTENBHO B MaTpukce, nob6aBnexHve VIHI'VI6VITOp0B KaTerncuHoB
npuBeneT K TOMy, 4TO 4014 KNIETOK, npeTepneBLINX CMepTb, CHUSUTCA

Mpy yBENNUYEHUN KOHLIEHTPaLUM CaZt B MUTOXOHAPUM, YCUUTCS TOK KAaTUOHOB B MaTPUKC, YTO B KOHEUHOM UTOre
X npuBeseT K paspyLUeHNo MUTOXOHAPUabHOM MeM6paHbl U K BbIXOAY LIUTOXPOMA C B LIUTO30/1b JaXxe Npu
MHrMéuposaHumn Bax/Bak
B Tex cnyyasx, korga aHepreTuyeckunii MeTabosima3m KNeTKu CyLLLeCTBEHHO HapyLUeH, 3HAOTeHHbIe CTUMYJbl
Bbl3bIBalOT Cas-3aBUCUMbII anonTos
Peakuus 2, katanusupyemasi XDH, siBnsieTcsi yacTblo katabonnsma HyKneotTuios
OKuUcnuTEnn, KOTopble MOJTHOCTHIO PearnpyroT C KOMMOHEHTaMM K/IETOYHOW MeMBpaHbl 1 MOYTH He MPOHMKAIOT B
LMTO30/1b, 6yAyT Bbi3biBaTb Cas3-3aBUCMMYIO KIIETOYHYIO CMepPTb

<

« 1PV OAHOBPEMEHHbIX yBENNYEHNI BHYTPUKIETOUHO KOHLIEHTpaLK CaZ* n MHrM6MpPOBaHUYM Kacnas, pparMeHTaLns
anepHon AHK He 6yaeT MpoucxoauTb 13-3a oTCyTCTBUA Cas3-3aBMCMMOro anonTosa

Bpems oTBeTa: 19.03.2022 10:30:21

Bannbl: Tus3

3apanue ID21 (3apaua Ne 1281473)

BbakTepuanbHasa ¢pochoTpuactepasa (PTE) kaTanuaupyet rugponus P-O, P-F, P-S cBsi3eli B pa3/IMyHbIX UHCEKTULMAAX U
dochopopraHmyeckux HepBHbIX saax. O6LLyI0 cXxeMy peaKLuu Bbl MOXKeTe BUAETb B BEPXHEi YaCcTh PUCYHKA.

74 n h nalnTLI nAvasanu uTn dhanuauT AbAsLIDAAT ADAU AVAATNATLI ANU AAMAIITUA ThAV VUAATVAD D




3ameHbl lle106Ala/His257Tyr npuseayT K Tomy, 4To Ans napbl S-1I/R-11
32/1

Ons dpepmeHTa AUKOro Tvna KoahdULUEHT CENEKTUBHOCTU B OTHOLLIE
B oTHowweHnn napbl S-IX/R-IX koaddurumeHT cenekTMBHOCTH ByaeT yM
1le106Gly — Gly60Ala — 1le106Gly/Phe132Gly/His257Tyr/Ser308Gly

19.03.2022 10:34:50
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3apanue ID25 (3apaua i

487)

Ha pucyHke nso6parkeHa cxema TpaHcnopTa BeliecTBa X B KNEeTKy C Mom

N

IPFIV | G IV PAPRTSURIIS PAUL LI HIURGSW N, 11U WEPMSH I UBNSLIBUS | LBUN LY UL I PG LI HPR HUNMULL | PSA Y 6L | RUD ©
aKTMBHOM LieHTpe. B 2001 roay Chen-Goodspeed ¢ konneramu pelunnm BbIACHUTb, KaKUMU aKTopaMu perynupyeTtcs
cy6cTpaTHas cneuupuuHocTb PTE. [1ns aToro oM Bocnosnb3oBanncb 6MbnnoTtekoit pochopopraHuyecKux cCoeMHeHUN,
NpefCTaB/IeHHOI B HU)KHEN NIeBOl YacTu pucyHKa. Kaxkaoe u3s BelecTs fo6aBnsanu K pepMeHTy, nocne 4ero uamepsanu
KUHeTUYecKue napamMeTpbl peakuuu. B kauecTBe Kputepus adpdekTMBHOCTU hepMeHTa UCNONIb30BANMN BENUUYUHY
Kcat/Km- Pe3ynbTaTbl HEKOTOPbIX U3MEPeHUii Bbl MOXKeTe 06HapYXXUTb B MPaBOW HUXKHEN YacTu pucyHka. Mbl Takxke
yKasanu npumepHoe cooTHoLleHue apeKTUBHOCTEl KaTanusa ANl KaXKA0ii napbl coeauHeHwii (KoappuumeHT
cenekTUBHOCTHU S/R, B NPaBOM BEPXHEM Yy OKOLLKA).
Gly60  His254 .
IIel_.06 H|§ 257
Phel32 ... ” ..... Leu271
X—O=Pp==0—Y
Ser308 -~ = " Met317
o OH
YyacTtok 1 YyacTok 2 o
+ H,0 [
— > X—O=P=0—Y +
OH
YyacTok 3
N02 N02
Kcat/Kwm
- ~1/1
Cyb6cTtpar X Y 0.8
R-1I CH,CH, CH; 0.6 Keat/Km
s-l CH, CH,CH; 0.4 S Rl 10
0.6 =10/,
R-1II CH(CH;),  CHs Q- sVI
sl CH; CH(CH;), 0.0 0.4
0.5 ~
R-IV CeHs CH, 321 | ok
0.4 R-VI
S-Iv CHs CeHs 03 S 0.0
R-VI CH(CH;3);  CH,CH; 0.2 15 ~21/1
Ss-vi CH,CH; CH(CHs), 0.1 R-1ll
R-VII CeHs CH,CH, 0.0 1.0 s
0o ~93/1 l
S-VIi CHZCH3 CGHS a0 93/ 0.5
15 R-VII
R-IX CeHs CH(CHs); S-Iv 0.0
1.0
S-IX CH(CH3);  GCgHs
0.5
R-1V
0.0
BHUMaTeNbHO paccMOTpUTE PUCYHOK, MOC/Ie Yero ANs KaXA0ro U3 yTBepXAeHuil BbibepuTe, iBNISeTCA OHO BEPHbIM MU
HEBepHbIM:
v MyTtauus Gly60Ala npusegeT K ToMy, 4To ans napbl S-11/R-1l KoaddUUMEHT CeNneKTUBHOCTH CTaHET Bbile 1/1

| KO3 PULMEHT CeNneKTUBHOCTU CTAHET HUXKe

®epmeHT ¢ 3ameHamu lle106Ala/Phel132Ala 6yaeT umeTtb 6osiee HU3KUIA KOSDDULIMEHT CENEKTUBHOCTY B OTHOLLIEHWM
napbl S-VI/R-VI, Hexxenn dbepmeHT ¢ 3ameHamu lle106Ala/Phe132Ala/His257Trp

®epmeHT c 3ameHamu lle106Gly/Phe132Gly/Ser308Gly 6yaeT nmeTb 6onee HU3KWIN KOIDDULUEHT CENEKTUBHOCTU B
oTHowweHun napbl S-VII/R-VII, Hexxenu pepmeHT ¢ 3ameHamu lle106Gly/Phe132Gly/His257Tyr/Ser308Gly

HuK napbl S-IX/R-IX 6ypeT Huxe 93/1
eHbLIaTbCsA B pAAY PepMeHTOB C MyTaLMAMHU

OLL, b0 OAHOI0 U3 TUNOB TPaHCNOPTepoB.
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Hun3kaA KoHueHTpayma X

BHeKneTtoyHoOE
NPOCTPAHCTBO

LUntonnasma

BbiCOKaa KOHLeHTpauma X

I'IpoaHanusupyﬁTe npeacTaB/IeHHYIO CXeMY U A1 KaXXA0ro U3 cneayouLmx yTBep)KAeHMﬁ YKaXxuTte, ABnseTcs oHO
BE€PHbIM WU HEBEPHbIM!

OTBeT yYyeHuKa

TpaHCnopT MOHOB HaTPUSt MPOUCXOANT MO FPAAUEHTY KOHLEHTpaLMK (U3 06nacTyv ¢ 6onbLueit KOHLEHTpaLel B
0651aCTb C MEHbLLEN)

MHrnéuposaHue TpaHcnopTepa SGLT2, nogo6HOro npvBeieHHOMY Ha CxeMe, CMOCO6HO NpeAoTBpaLlaTh
peabcopbLuIo roKO3bl B HePPOHaX, YTO MOXET UCMOJIb30BaTbCA NS NleYeHUs caxapHoro aunabeTta Il Tuna
BelectBo X TpaHCcnopTMpyeTcs B KNETKY N0 MeXaHW3My BTOPUYHO-aKTUBHOIO TpaHcmnopTa

BeliecTBO X MOXeET ABAATLCA YIrAIEKUCNbIM ra3oM

YBenuyeHune KOHLEeHTpaLMmn MOHOB HaTPUA BO BHEKJIETOYHOW cpefie NPUBEAET K CHMKEHMIO TpaHcnopTa BelecTsa X
B KJ1eTKY

Tun TpaHcnopTepa, M306pax&HHbIN Ha CXeMe, MOXeT (PYHKLMOHMPOBAaTb B KULLEYHUKE

L X x< <

Bpems oTBeTa: 19.03.2022 10:36:33

Bannb!: 2.5u33

3apaHue ID26 (3apnaua Ne 1281488)

[bixaTenbHas Liernb MUTOXOHAPUIA — OAMH U3 OCHOBHbIX NyTeil cuHTe3a AT B knetke. Ucnonb3oBaHue pa3nnyHbIX
MOAYNATOPOB AbIXaTeNbHON Lenu (CM. PUCYHOK HUXKE) MNO3BOJISIeT paccunTaTh pa3iyHble MeTabonuyeckme
napameTpbl.

PoteHOH AHTUMULMH A OAnrommnumH H*

H* H* H*

I ™ mjivEv [?




N 0, ' (H 0 H

POTeHOH, aHTUMMLMH A ¥ OIMFOMULIUH MHTUGUPYIOT COOTBETCTBEHHO KomnnekKcbl |, 11l u V. FCCP siBnsieTca
NpoToHohOpPOM — OH NMO3BONSIET NPOTOHAM CBO60AHO NPOHMKATb Yepe3 MUTOXOHAPUANbHYIO MeM6paHy.

U3yunte npepcTaBneHHylo cxemy u nop.ymav“rre, KakK noBsusieT Ha paGOTy AblxaTeNbHO Lienu aob6aeneHue B KNneTKy
Ka)<Ai0ro U3 sellecTs. [1n5 KaXKA0ro u3 cneayowmnx yTBep)KAeHVIﬁ YKaXkxuTte, ABNsAeTCA OHO BepHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

« [lo6aBreHune poTeHoHa crnoco6eTByeT Hakomnnenuio NADH

X [lo6aBneHune onUroMuLMHa NoBbICUT NOTPe6rieHne KNeTKol kucnopoga

v MakcumanbHoe NoTpebeHne Kucnopoaa aocturaerca fobasneHnem FCCP

v [Jlo6aBneHune FCCP nonHocTbio 6nokupyeT npogykumio ATO B knetke
YT06bl OLLEHNTDb, KaKOW NPOLIEHT NOTPEeGIEHNsI KUCOPOAA KIETKOW CBsA3aH ¢ npoaykumein AT®, Heo6xoanmo
[06aBUTb ONIUTOMULLMH
[o6aBneHve KOMOGMHALMN POTEHOHA M @aHTUMULMHA A NMO3BOJIAET OLLEHUTb HEMUTOXOHAPUAIbHOE NOTPebneHne
Kucnopopa KneTtkom

Bpems oTBeTa: 19.03.202210:38:58

Bannb!: 2u33

3apanue ID27 (3apaua Ne 1281493)

Ha pucyHke M306pa)KeHa cXemMa o4HOro U3 TUNoB KJ/1€TOYHbIX KOHTaKTOB.

©
5
s MpomexxyToyHble
E dunameHThbI
=

R N e s —J AKopHbIe
2 : - 6enku
£ T O L 1
E
(]
=

TpaHcmembpaHHbIN 6enok

JlamUHUHBI
6a3anbHO membpaHbl

_— - ' KonnareH

BHeK/NeToYHOEe NPOCTPAHCTBO
1]
'}
|

I/I3y-mre CXeMy U Ana KaXKaoro us cnepyrowmx yTBep)KAeHMFI YKaXxute, ABNs1€eTCAA OHO Be€pHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

Han6onee 4acTo faHHbIN TUM MEXKIIETOUHbIX KOHTAKTOB BCTPEYAETCS B HEPBHOM TKaHU

B opMupOBaHUM LJaHHOTO TUMa KOHTaKTa NPUHUMALOT yyacTue 6enKu-MHTErPUHbI

MpoMexXyToUHbIe GUTAMEHTbI, C KOTOPbIMU CBA3bIBAETCS [aHHbIN TUM KOHTaKTa, MOTyT COCTOSITb U3 KepaTuHa
OcHoBHasi QyHKLMS N306paXKEHHOM0 Ha CXeMe KOHTaKTa — MoAAepXKaHue pasinyuii Mexay anukasbHol 1
6a3onaTtepasnbHON MeMbpaHamu KNeTKu

Ha nuavHke nanAnaxeHa cxeMa NonvaecMOCOMAI

X ¢ X ¢ X
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v Hapyl.ueHme beHKLl,I/II/I [AHHOMO TMNa KeTOYHbIX KOHTAKTOB MOXET BbI3BaTb TAXE/bIE KOXHble 3aboneBaHusi

Bpems oTBeTa: 19.03.202210:40:19

Bannbi: 1.5u33

3anaHue ID31 (3apaua N2 1281504)

OTHOCUTENbHO HEeLaBHO 6bIsI0 YCTAHOBJIEHO, YTO HacekoMbiXx (Insecta) cneflyeT paccMaTpuBaTb KaK CyXonyTHYIO BEeTBb
pakoo6pasHbix (Crustacea). 3To OTKpbITUE U3MEHWUNO B3MAAbI Ha 9BOJIIOLMIO KaK paKoo6pa3HbIX, TaK U HAaCEKOMbIX,
chopMupoBaB npefcTaenieHne o TakcoHe Pancrustacea, KOTopbiii 06beAUHN PaKOO6pa3HbIX C LUECTUHOTUMHU
(Hexapoda, HacekoMble 1 Ux 6anaiume poacTBeHHUKU). OfHAKO, HECMOTPS Ha MHTEHCUBHbIE UCCNef0BaHUs, TOYHas
KapTUHa POACTBEHHbIX CBA3€eli pa3nuyHbIX JIMHUIA paKoo6pasHbIX elle He ycTaHoBNeHa. HuyKe npueegeHa ¢unoreHus
PaKoo6pasHbIX U UX GnMKaNLLIMX POACTBEHHUKOB U3 TUNA YEHUCTOHOIME, MOCTPOEHHasA Ha OCHOBE 60/bLIOro 06bema
reHOMHbIX AaHHbIX (Schwentner M. et al., 2017). ina kaXgoro yana npegnaraeMoro Aepeea npueefieHa noaAepxka
TOMOJIOrUM B 3aBUCMMOCTU OT NPUMEHSAIEMOro METOAA BbIYUC/IEHUI U MATPULLbI: YEPHDIi LIBET 03HAYaeT BbICOKYIO
NoAJepXKY, KpacHbI — HU3KYIO MOAAEPIKKY, a YXENTblil - BApbMPOBaHUE CTENEHU NOAAEPIKKU B Pa3HbIX UTEpaLusaX
MeToaax. Ecnu 6onbLuoe Yucno pasHbiX METOAOB C UCMO/Ib30BaHUEM Pa3HbIX MAaTPUL, AEMOHCTPUPYET HU3KYIO
NOAAEPXKKY, 3TO 03HAYAET BbICOKYIO BEPOATHOCTb TOFO, YTO TOMOJIOrUs B 3TOM AilepeBe B peasibHOCTU MOXKET OKa3aTbCs
APYroii: UMetoLLmecs JaHHble He NO3BONAIOT YTBEPXKAATb UCTUHHOCTb 3TON TOMOMOMMU.

Anoplodactylus eroticus

1 Limulus polyphemus Chelicerata
_l | Leucauge venusta 1\
. Matrix 1
Ixodes scapularis Matrix 2

Matrix 5
Matrix 3

PhyML PCMA

RAXML
ASTRAL

Glomeridesmus sp. Matroc e
| Craterostigmus tasmanianus . % 20801090
Strigamia maritima Myriapoda ;g . :32 g; g:gfi .(;%gg
Cryptops hortensis f.g?&'. r%guted
. Derocheilocaris remanei Mystacocarida PUERRILSIISG BiToNg ety
- Par id sp. o 9
Cylindroleberidinae  Qstracoda ( ; §
‘l Eusarsiella sp. - 3
u Argulus siamensis Branchiura §)’ > 8
Chthamalus fragilis Thecostraca @E@B
E Caligus rogercresseyi
Lernaea cyprinacea w{
. Tigriopus californicus Copepoda =
Temora longicornis g
Cal. finmarchi é‘
H - l— Speonebalia cannoni g’
Neogonodactylus bredini Mal acostraé‘% g
Caprella sp.
l . Litopenaeus vannamei
Palaemon suttkusi
] Lightiella incisa >
Hutchi iella macr: g
- Br hinella herrodi 8
Triops australit i < 8"
! Daphnia pulex Branchlopoda/ﬁ 2
Ozestheria rubra ,Lv/ o
B Lasionectes entrichoma (1) 2
E | !Lasionectes entrichoma (2) %
| | Xibalbanus tulumensis (1) " §
.'Xibalbanus tulumensis (2) I .
B E Anurida maritima g’. =
Acerentomon sp. AD-2013 8
Occasjapyx japonicus a
l Meinertellus cundinamarcensis Hexapoda N
m Thermobia domestica 7
E Drosophila melanogaster

0.1

ﬂpoauanusupyﬁTe npeacTaB/IeHHYIO CXeMy U A1 KaXXKA0ro us cnegyrouwmx yTBep)K,quMFI YKaXKuTte, ABnfeTca oHo
BE€PHbIM UN HEBEPHbIM:

OTBeT y4yeHuKa

% MHoroHoxku (Myriapoda) ABNsOTCA CeCTPUMHCKOM rpynnoii K LectuHorum (Hexapoda)
Pakoo6pa3sHble, ecnu He BKNOYaTb B 3TOT TakcoH LLiecTuHorux (Hexapoda), sBnstoTcst napabuneTuieckum

TaKCOHOM

NArmnAaniiA TARARAraa mnAanAaTannAiniara nanana WaRnaiiariaa (DranchinnAdA) AannaiAaTAaa AAaATRLALIAIZAT FAvRR AT



wuJiavnu iviiwivivivi 11ipe4u 1ac’ITinul U ACpToa /Naupunuivic \pialivinupuuag) np/irrvion CCU I PVIAURUVE T PYTINIUYE R
KnacTepy, o6beauHstowemy Pemuneguii (Remipedia) v LecTtuHornx (Hexapoda)

Y3en, B KOTOpoM pacxoaatca BeTBu Pemuneauii (Remipedia) u LLiecTuHornx (Hexapoda), UMeeT HU3KYHO NOAAEPXKKY
CornacHo Tornosnoruv npeactasneHHoro aepesa Pemunegum (Remipedia) SBNSIOTCS CECTPUHCKOI K FPYNMow K
LWectuHorum (Hexapoda)

Huskue nogaepXkku Tononoruy fepesa B ocHoBaHuu LLlecTuHorux (Hexapoda) no3BonstoT NpeAnonoXuTb
BO3MOXHYIO HEMOHO(MUIETUYHOCTb TaKCOHa

<

Bpems oTBeTa: 19.03.2022 10:43:50

Bannbl: 2.5u33

3apanue ID33 (3apaua Ne 1281511)

Mup PHK — runoteTnuyeckuit aTan BO3HMKHOBEHUS YKM3HU Ha 3eMiie, KOrja aHcaM6/11 MoneKyn pu6oHYK/IEMHOBbIX
KUCNIOT BbINOMHANMN KaK (PYHKLUIO XpaHEeHUs reHeTU4Yeckol MH(GOopMaLIMK, TaK U KaTanu3 XMMUYECKUX peaKLid.
BriocneacTBMM U3 UX accouuaLmii Bo3HUKNa coBpeMmeHHas [1HK-PHK-6enkoBas XusHb, 060cobneHHas Mmemb6paHoii oT
BHeLuHeii cpeabl. Uaes mupa PHK 6bina BnepBbie Bbicka3aHa Kapnom Bése B 1968 rogy. Bonpoc agosniouun
COBpeMEeHHbIX KJ1eTok, ucnonbsytowmnx HK B kauecTBe HocuTens HacneAcTBEHHON UHGOPMaLIUK, OT TMMOTETUYECKUX
npepkoB, ucnonb3ytowux PHK ans Tex e uenei, octaeTcsi 04eHb AUCKYCCUOHHBIM. BeposiTHO, 60nbLuyo ponb B 3TUX
3BOJIIOLMOHHbIX NpoLieccax Urpanu BUpPYCbl, KOTOPble MOryT UCMONb30BaTb 06a TUNa HYKEUHOBbIX KUC/IOT B KayecTBe
HOCUTENs reHeTUYECKoN MHpopmauumn. Ha unniocTpauumn HUXKe NpuBeJeHa A0BOJIbHO CMOpPHasl, HO MHTepecHas runoTesa
MaTpuka dopTepa, npeanaratoL,asd BO3MOXKHbIV 3BONIOLMOHHDINA NyTb oT PHK-oprannamos k [HK.

Mup PHK Nepexopn or PHK k AHK Mup OHK
PHK AHK- S @ Bacteria
esupyc
PHK- - @‘
W VK
@ e @ _.@ -
OSupeh s
NPEAWECTBEHHIK Dol
Bupycr- | —— . Eukarya
OCHOBONONOXHAKA
PHK-knetku,
3apaxeHHble
AHK

ﬂpoauanuaupyﬁTe npeacTaB/IeHHYIO CXeMy U A1 KaXXKA0ro us cnepyroumx yTBep)K,quMﬁ YKaXKuTte, ABnfeTcAa oOHO
BEPHbIM WUJIN HEBEPHbIM COF/IaCHO NPeZsI0XKEHHON KOHLenuun:

OTBeT y4yeHuKa

MepBbiMu ncnonbsobaTb [JHK B KauecTBe HOCUTENA reHETUYECKOW MH(OPMaLMM CTanu BUPYChbI
OpHoLenoyeyHble HyK/TIEMHOBbIE KUCO0TbI MOABUIMCH NO3Xe ABYXLIENOYeUHbIX B NPoLecce 3BOSOLMUM
MepBble JHK-KneTkun nosiBUNNCh B XoA4e BCTpansaHus reHoma [JHK-BMpyca B reHOM X03snHa

Mepsble [JHK-kneTkn NosiBUINCL B Xo[e BCTpamBaHusa reHoma PHK-Bupyca B reHoM xo3snHa

Tpu NHUK KNETOYHbIX opraHnamoB (Bacteria, Archaea, Eukarya), npovsoLunm He3aBUCUMO OT pasHbIX
npeaLecTBeHHNKoB (PHK-KkNeToK) cornacHo npuBefeHHoi cxeme

Bupycbl nponcxofsT oT AOKNETOUHbIX OPraHM3MOB COracHo NpuUBeEeHHON cxeme

X ¢ X< X<

Bpems oTBeTa: 19.03.2022 10:46:21

Bannbl: 3ns3

3apanue ID36 (3apaua Ne 1281520)

Huxe npusegeHbl poTorpadum pasnuuHbIX HACEKOMbIX:



Mocne paHHol popMyNMpPOBKM 3afiaHUs NPUBEAEHDBI TPU CTON6LA I1EMEHTOB /1Sl CONOCTaBNEeHUs:

B nesom cTonbue NpUBeAeH CNMCOK cUCTeMaTUUYECKUX rpynn (OTPSAALI UM NOAOTPAAbI) HACEKOMBbIX (CMIUCOK
N36bITOYEH — B HEM €CTb JIULUHUE HAa3BaHUA).

B cpepHeM cTonbLe yKa3aHbl HOMepa ¢oTorpaduii (camu ¢poTo NpUBeAeHbI Bbille).
B npaBom cTon6Le NpMBeAeH CIUCOK TUMOB POTOBbIX annapaToB (CMMCOK U36bITOYEH — B HEM €CTb JIMLIHKUE Ha3BaHus).

3arnsiHuTe B rnasa aTum YAUBUTEJIbHbIM CO34aHUAM U COOTHECUTEe «NopTpeTbi» HACEKOMbIX (Insecta) Cc
cUcTeMaTU4eCKUMM rpynnamMu, K KOTopbiM OHU OTHOCATCA U TUNaMU UMeEIOLLUXCA Y HUX POTOBDIX annapaToB.

Kaxxblvi 271eMEHT 13 CpefJHero cTonbLa MOXHO COeAMHNTD CTPEIKON TOJIbKO C OAHUM 3/IEMEHTOM B JIEBOM CTO/16L€e U/unu
B rpaBoM cTonbue. Kaxzas cTpesika 4o/KHa 6biTb YHUKAJIbHOM, T.€. MPOBECTYU fiBE CTPENIKN OT ABYX 9/1IEMEHTOB CPEAHEro
cTon6La K 0fHOMY U TOMY XK€ 3/IEMEHTY IeBOro (MM NpaBoro) cTonbLa Hesb3s!

17151 TOro, 4T06bI POBECTU CTPEJIKY MEPETAHNUTE MbILIKOMN 3/1eMEHT K KOTOPOMY Bbl [IPOBOAMTE CTPESIKY MOBEPX 3/1eMeHTa
OT KOTOPOIo OJKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY d71I€MEHTaMu MOBTOPUTE UX
nepemetleHme.

A) NpsiMokpsbisble (Orthoptera)

B) YXecTtkokpbisble (Coleoptera) 1) JInkyLmin
C) MonyskecTkokpbisble (Hemiptera) 1) CocyLuyuit
doTo 1
D) MepenoHyaToKpbinble (Hymenoptera) \ 1) dunbTpytoLnit
A0



N V)

E) Yelwwyekpbinble (Lepidoptera) I pbI3yLLMiA
doTo 3
F) AnuHHoycble aBykpbinbie (Nematocera) V) [pbI3yLe-TnKyLmi
doTo 4
G) KopoTkoycble ABykpblnble (Brachycera) VI) Kontowe-cocywiuit
doto 5
H) TapakaHoBble (Blattodea) VII) PexcyLue-cocyLumii
1) Bnoxu (Siphonaptera) VIIl) XBaTaTenbHbIi (TUna «macka)

J) Ctpekosbl (Odonata)

19.03.2022 10:50:49

3unsb

3agaHue ID38

Ha ¢oTorpadusx HMKe n3obpakeHbl pa3inyHble KOCTU YenoBeka (MacluTab He cobniofeH):

Mocne paHHOM HOPMYNMPOBKM 3afaHUs MPUBEAEHbI TPU CTON6La 3N1EMEHTOB /ISl COMOCTaBNEeHUs:
B neBoM cTon6ue npuBefeH CNUCOK Ha3BaHUiA KOcTel (CNUCOK U36bITOYEH — B HEM eCTb JIMLLUHWUE Ha3BaHUS).

B cpepiHeM cTon6Lie yka3aHbl Homepa doTorpaduii (camu poTo npuBefieHbl Bbile).



B NpaBoM CToJibLie NpUBeAeH CMUCOK Ha3BaHUU MbILLUL, (CMUCOK U30bITOYEH — B HEM €CTb JILLHUE Ha3BaHUA).

OnpepenuTe HasBaHMe KaXKA0M U3 KOCTEl U COOTHECUTE eé C KOHKPETHOM MbILLel, KOoTopas K Hell MpUKpennsaeTcs, u3
npeAJsIoXKeHHOro CnuckKa.

Kaxgbivi aneMeHT n3 cpegHero cronéua MOXHO COeagnHUTb crpenKoh TOJIbKO C O4HUM 3J1IEMEHTOM B JieBOM cron6ue wn/vmn
B rnpaBom cronéue. Kaxpas CTpesika JoJIXKHa 6bITb YHUKAIbHOM, T.€. npoBecTu Be CTPeJiIKN OT ABYX 3JIEMEHTOB CpefHero
cTonbuya K OAHOMY U TOMY XK€ 3JIEMEHTY J1eBOIro (I/U'IM npaBoro) cTonbya Henb3s!

Jns Toro, yTo6bI POBECTY CTPEJIKY MePETAHNTE MbILLIKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEsIKY MOBEPX d/1eMeHTa
OT KOTOPOIro 4O/KHa AT CTpesika U OTIyCcTuTe. YT06bI OTMEHUTH CTPEesIKy Mexay aJieMeHTaMun noBTopuTe nx
nepemMetleHue.

OTBeT yyeHuKa

| A) 3aTblnioyHas KocTb (0s occipitale)

‘ B) BucouHas kocTb (0s temporale)

1) HapyepenHas mbilua (m. epicranius) ‘

‘ C) BegpeHHas kocTb (femur) L doTo 1) OenbToBUAHas Mbiwua (m. deltoideus) ‘

’ D) Ta3oBasi KocTb (0s coxae) 4 !ll) TpexrnaBas Mblwua nneda, uau Tpuuenc (m. triceps

doTo brachii)

‘ E) Kntoumua (clavicula)

IV) Manas 3agHss npsiMas MbiLuLa ronosbl (rectus capitis
doTo posterior minor)

‘ F) Nonatka (scapula)

V) Mbiwua, Hanpsratowas 6apabaHHyto nepemnoHky (m.
doTo tensor tympani)

‘ G) Mneyesas kocTb (humerus)

‘ H) NokTesas kocTb (ulna)

1VI) XeBatenbHasi Mbiwa (M. masseter) ‘

»DoTO
5 ‘ VII) Mpsimas Mblwya xueoTa (M. rectus abdominis) ‘
\
YVIII) MoakoneHHast Mbiwya (M. popliteus) ‘

‘ 1) Nyuesas kocTb (radius)

N

‘ J) ATnaHT, unu 1-i WweiiHblit No3BOHOK (atlas)

K) 9nuctpodert, nnu 2-it WeiHbI NO3BOHOK
(axis)

Bpems oTeerTa: 19.03.2022 10:54:36

Bannb!: 435

3apaHue ID40 (3apaua Ne 1281532)

Ha pucyHke npeacTaeneHo ypaBHeHue Muxaanuca-MeHTeH, onucbiBatoLLee cKopocTb (V) hepMeHTaTUBHON peakuum B
3aBMCMMOCTM OT KOHLeHTpauuu cy6cTpara [s] npu onpepenenHbix ycnoeusx (KoTopble, AN NPOCTOTbI, Mbl ONYCTUM).
Vmax — MaKcUMarnbHasi cKopocTb peakuuu, Ky — koHcTaHTa Muxaanuca, B 6nvkaiiluemM npubnuxxeHum
XapaKTepusyiolasi CpoACTBO hepmeHTa K cy6cTpaty. [0 3Moxu NepcoHanbHbIX KOMIMbIOTEPOB paboTa C ypaBHEHMEM
Mwuxaanuca-MeHTeH 6b11a He 0YeHb YA06Ha, MOCKOMbKY 3aBUCUMOCTb V OT [s] HenuHeliHa. YTo6b1 060iTH AaHHYI0
npo6nemy, yueHble NpUuAyManu pasnuyHble cnocobbl IMHeapu3aLuy 3TOro BbipaXKeHus. B yacTHOCTH, Ha pUCYHKe Bbl
Mo)KeTe BUAeTb crnocob JlaliHyBepa-bepka. Mbl Bbie/ININ TPU YNC/IEHHbIX NapamMeTpa Ha rpaduke (nepeceyeHue ¢
ocsiMu X M Y, a TaK)Ke TaHreHC yrna Hak/oHa).

A
O
~[s]+ K

MapameTp 2

MapameTp 3
MapameTp 1




o >
4
[s]

M3BeCTHO, YTO aKTUBHOCTb hepPMEHTOB MOXKET 6bITb CHUXKEHA [06aBNIeHneM MHIMGUTOPOB. KOHKYPEHTHbIe MHIrM6UTOPbI
yalle BCEro COpeBHYIOTCA € Cy6CTPaTOM 3a aKTUBHbIN LLeHTpP pepMeHTa. HEKOHKYPEHTHbIE MHIMBUTOPbI HE BANSAIOT Ha
cBA3biBaHUe hepMeHTa C CYy6CTPaTOM, HO CHUMXKAIOT O6LLYI0 KaTanMTMYECKYIO0 aKTUBHOCTb 6esnka.

Mocne AaHHOI HOPMYNMPOBKU 3aAaHUs NPUBEAEHDBI TPU CTONBLLA 3NIEMEHTOB ANA COMNOCTAaBNEHUs:

B neeom cTonbue NpUBeAeH CMCOK YUCNIEHHbIX 3HAYEHMIi NapaMeTPoB (CMUCOK M36bITOYEH).

B cpefiHeM cTonbLie yKa3aHbl HOMepa napaMeTpoB (YKa3aHusi Ha HUX NPUBEAEHbl Ha PUCYHKE BbilLe).
B npaBom cTon6Le NpUBefeH CNMCOK CBOWCTE NapaMeTpoB.

YcTaHoBUTe NpaBubHble COOTBETCTBUS MeXAY napameTpamu rpaduka (1-3), UX YucneHHbIMU 3HayeHusaMm (A-L) n
ceoictBamu (I-11l).

Kaxabiii a1eMeHT u3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEJIKO TOIbKO C OHUM 371eMEHTOM B JIeBOM CTOJIOLe u/uin
B paBoM cTos6Le. Kaxaas cTpesika JO/KHa ObiTb YHUKAIbHOM, T.€. MPOBECTYU ABe CTPEJIKU OT ABYX 31eMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY Ke 371eMeHTY J1eBoro (Mm npaBoro) cTonbya Hesb3s!

/[lns Toro, 4To6bl POBECTYN CTPEJIKY NEPETAHUTE MbILLKOM 3/1eMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBepX d/1eMeHTa
OT KOTOPOro AO/MKHA MATYU CTPEJIKa U OTrycTUTe. YT06bI OTMEHUTB CTPESIKY MEX/AY d/IeMEHTaMu MOBTOPUTE UX
nepemetleHme.

OTBeT yyeHuKa

A) 1/Vmax

I) He n3ameHsieTcsi Npu KOHKYPEHTHOM MHIMBMPOBaHWN ‘

MapameTp 1
MapameTp 2
MapameTp 3

1) He n3meHsieTc Npy HEKOHKYPEHTHOM UHIMBUPOBaHUN ‘

IIl) WN3MmeHsieTcA Kak MpW  KOHKYPEHTHOM, TakK U npwu
HEKOHKYPEHTHOM UHIM6UPOBaHNK

Bpems oTBeTa: 19.03.2022 11:03:41

Bannbi: 0.5u33

3apaHue ID42 (3apaua Ne 1281537)

BONbLUNMHCTBO K/IETOK YesrloBeKa HecyT AUMIOUAHbII Ha6op XPOMOCOM, OfiHaKO B pe3y/ibTaTe NPOX0XKAEHUS Pa3/IUHbIX
(a3 KNeTouHOro feneHus, MoOXKeT MEHATbCA KaK KOJIMYEeCTBO XPOMOCOM B K/leTKe — MIOUAHOCTb KeTKHU (n), TaK 1
konuyecTeo HuTel [HK (c), npuyém aTn 3HaueHUs He BCerga CoBNajaloT.



Mocne paHHoM tbopmynupoaxu 3apaHua npuBeaeHbl Tpu cTon6ua 3/1eMeHTOR /1 CONOCTABJIEHUS:

B neBom cTon6ue npuBefieH CNUCOK COBbITHIA, MPOUCXOASALLUX BO BPeMS pas/inyHbIX a3 (CNUCOK U36bITOYEH — B HEM
€CTb JIMLLHUE CO6bITHSA).

B cpegHeM cTonbLe yka3aHbl Ha3BaHus (a3 AeneHus.

B npaBom cTon6Le NpMBeAeH CIUCOK KONUYecTBa XpoMocoM (nnonpHoctb) u Hutelt [JHK B kneTke (CNMcok n36biToYeH
— B HEM eCTb JIULLIHUE 3HAYEHUS).

CooTHecuTe a3y KNEeTOYHOro AesieHUs ¢ co6bITUEM, MPOUCXOASALLUM BO BpeMs 3Toii (ha3bl, U KOIMYECTBOM XPOMOCOM
(nnonpHocTbio) u HuTelt [IHK.

Kaxzbisi 971eMEHT 13 CpefHero cTosbLa MOXHO COEANHUTL CTPESIKOM TOJIbKO C OAHUM 9/1EMEHTOM B JIEBOM CTO/I6LE U/Wn
B npaBoM cTosibue. Kaxzasi cTpesika JokHa ObiTb YHUKaIbHOW, T.€. MPOBECTU [1B€ CTPESIKU OT [iBYX 3/1EMEHTOB CPEAHEro
cTon6La K 0O4HOMY U TOMY Ke 371EMEHTY J1eBoro (Mm npaBoro) cTonbya Hesb3s!

1151 TOro, 4T06bI MPOBECTU CTPEJIKY MEPETAHUTE MbILLKOM 3/1eMEHT K KOTOPOMY Bbl [IPOBOAMTE CTPEJIKY MOBEpX d/1eMeHTa
OT KOTOPOro OJKHA MATU CTPESIKa M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY d71I€MEHTaMu MOBTOPUTE UX
nepemelLeHue.

OTBeT yueHuka

A) KoHfeHcauus XpoOMOCOM W paspylieHue sfAepHoW
060104KM 1) In1c
daza 1. AHadasa MuTo3a

1) 1n2¢c

B) BbicTpauBaHMe XPOMOCOM B  3KBaTOpuasibHOM

M10CKOCTH KNeTKN ®aza 2. Metadasa Il genenus meinosa
1) 2n2¢c
‘ C) Pacxox/eHune XpOMOCOM K MOJIFocaM KNneTku (asa 3. HopmanbHas Tenothasa MUTo3a
‘ D) LiutoTomms (UMTOKMHES) ®dasza 4. Mpodasa | feneHns meinosa

V) 4n4c

\ VI) 4n-1 4c-
1

l

E) HepaBHOMepHOe pacripefeneHue XpomMoCOM Mexay L dasa 5. Tenodasa acMMMETPUYHOTO
[0YepPHUMU KNETKaMM U LUTOTOMMS (LIUTOKMHES) MUTO3a \‘

I F) OTcyTcTBMe UMTOTOMUM (LUTOKMHE3A)

Bpems oTBeTa: 19.03.202211:07:19

Bannb!: Suns5

3apanue ID44 (3apaua Ne 1281542)

ManeoHTONOram YacTo NPUXOAUTCA UMETb JeNo C O6PbIBO‘-IHbIMM CcBef,eHUsIMU 0 YKUBbIX opraHuamax. MHorpa
PEKOHCTPYKLUA BCEro obnuka ApeBHero YKUBOTHOro CTPOUTCA Ha OCHOBe tbparmeHTos KocTel U CpaBHeHusA C
BO3MOXXHbIMU poAicTBeHHUKamu. Kpome Toro, 60nbllas YacTb NasIEOHTONOrNYECKOro MaTepuana npeactaBlsieHa
cnepamMu XXusHefeaTes/IbHOCTU OpraHu3mMoB.

Hwxe npuBeseHbl ¢o1'orpa¢vm PasnnyYHbIX NaNIeoOHTO/IONMYECKUX MaTepuanos:




Mocne paHHON d)OpMy.lWIpOBKI/I 3apaHuAa npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /19 CONOCTaBJIEHUS:

B nesom cTonbue npuBeAeH CMCOK Ha3BaHWii ap.
B cpeaHeMm cTonbue ykasaHbl HoMepa doTorpadmii (camu poTo NpUBeaeHbl BbiLe).

B npaesom C'ron6|.|,e npueefeH CUCOK BO3MOXXHbIX CUCTEMaTUYECKUX MOJIOXKEHUI YKUBOTHDbIX (CI'WICOK U36bITOYEH — B
HeM eCTb JiullHUue 3ﬂeMeHTbl).

I'IpoaHanV|3upyeTe npeacTaB/ieHHble dJOTOMaTepVIaJIbI ] cAenaﬁTe BbIBOJ O BO3MOXXHOW TaKCOHOMMWYECKOW
NpUHaAIeXXHOCTU XKXUBOTHOIO U BEpOATHOM OTpe3kKe reoxpouonorwqecxoﬁ LWKOJibl, B KOTOPOM MOXXHO OsHapy)KVITb
I'IpeACTaBVITeﬂeFI 9TOro TaKkCoHa.

Kaxabiii anemeHT n3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEsIKO TOIbKO C OHUM 3/1eMEHTOM B JIeBOM CTOJI0Le u/uin
B paBoM cTos6Le. Kaxaas CTpesika JO/KHA 6bITb YHUKATIbHOM, T.€. MPOBECTYU ABe CTPEsIKU OT ABYX 31eMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY Ke 371eMEHTY J1eBoro (Mm npaBoro) cTonbya Hesb3s!

[nsi Toro, 4T06b! IPOBECTU CTPEJIKY NEPETSHUTE MbILLKOM 371EMEHT K KOTOPOMY Bbl POBOAMUTE CTPEJIKY [OBEPX d/1eMeHTa
OT KOTOPOro AOJ/XKHa UATU CTPpeJika n OTIyCcTuTe. YT06bI OTMEHUTH CTpesiKy Mexxgy asieMeHTaMu MoBTOpUTe nx
nepeMeLyeHue.

OTBeT y4yeHuka

‘ 1) Bpaxuonogbl

‘ 1l) Monntocku, FonoBoHorve, beneMHuTbI ‘

1) Monntocku, FonoBoHorne, AMMOHUTbI ‘

1IV) MpoapTuKynATbl - NpeAcTaBUTENN dMaKapckon
(BeHAcKoit) dayHbl (cucTemMaTUyecKoe MOsoXeHue
He SICHO)
doTo
1
‘ A) HeonpoTeposoiickas apa V) Xoppaosble, [103BOHOYHbIE, Apxo3aBpbl,
JnHo3aBpbl
doTo
‘ B) Maneo3soiickas apa 2
Vi) Xopposble, [Mo3BOHOYHbIE,  Apx03aBpbl,
. MTeposaBpbl
C) Me3o3oiickas apa doTo
3
- - VI)  XopgoBble, [M03BOHOYHbIE,  ApX03aBpbl,
D) KaitHozolickas apa Kpokogunbi
ly doTo
4
E) HeBO3MOXHO 0/{HO3HAUHO OTHECTU K OfiHOMY 13 fVIll) Xopaosble, Mo3BoHOUHbIE, MnekonuTaroLme,
NpUBEAEHHbIX BPEMEHHbIX MPOMEXYTKOB ] Mpumatsi
®oTo
5

IX) XoppoBble, M03BOHOYHbIE, MnekonuTatoLime,

[ PO ——=



MeNuJIHU3YyObIE
\ y |

‘ X) YnenuctoHorue, Pakoo6pasHble ‘

YXI) YneHucToHorune, Tpuno6uTbI ‘

XIl) YneHucToHorve, XenuuepoBble, IBPUNTEPULbI
(PakocKOpMoHbI)

Bpems oTBerTa: 19.03.2022 11:09:51

Bannbi: 5usb

3apanue ID51 (3apaua Ne 1281551)

B neBoi yacTu pucyHKa (OTAeNIeHHO BepTUKabHOI Cepoii MyHKTUPHOI IMHKEI) NpeficTaBNeH 3HepreTUu4ecKuii
npodunb peakuum, He KaTanusupyemoii hepmeHToMm (P), KOTOPBIIA, TEM He MeHee, NPUCYTCTBYET B cucTeme. Cy6eTpat

(S) npeepalyaeTcsa B npoaykT (P) uepes nepexogHoe coctosiHue (I1). B neBoii YacTu pucyHka («6e3 KaTanusa»)
KOOpAVHaTa peakLn HanpasneHa BleBso.

Ha npaBoit yacTu pucyHKa n306paXkeHa Ta )Ke camas peakLusi, OfHaKO Tenepb ee KaTanusupyet depmeHT. Mpouecc
HauyMHaeTcs ¢ o6pa3oBaHus pepmeHT-cy6cTpaTHOro Komnnekca (PS), KoTopbiil Yepes KoMmnneke hpepmeHTa n
nepexogHoro coctosiHusa (®IM) nepexoauT B KoMriekc pepMeHTa u npogykTa (OP). MocneaHwii pacnapaeTcs Ha
cBo6ofiHble pepMeHT U NpoAyKT. O6paTUTe BHUMaHMWe, YTO peaKuuu o6pa3oBaHus KOMMIEKCOB (hepMeHTa U cy6cTpara,
a TaKxxe hepMeHTa U NPOJYKTa XapaKTepusylTCs CBOMMM NepexoAHbIMU cocTossHuaMU (DS* u OP*). Takke B BepxHei
YyacTu pUCyHKa U306paXkeH Boo6paXkaeMblii mpoLiecc 06pa3oBaHus KOMMJIeKca MeXay hepMeHTOM U CBO60HbIM
nepexofHbIM cocTosiHMeM. B NpaBoii YacTu puUcyHKa («C KaTanu3oM») KOOpAMHaTa peakLuuu HanpaeneHa Bnpaeo.

BepTuKanbHas ocb, HaHeCeHHas Ha JIeBYIO YacTb PUCYHKA, 0603HayaeT 3HEPruio CUCTEMbI; COCTOsIHUE CUCTEMDI,
npeAcTaB/ieHHoe CBO60AHbIMU (hepMeHTOM 1 cy6cTpaToM, NpuHATO 3a 0. Ha pucyHKe 0603HaueHbl HEKOTopble
n3BecTHble dHepreTuyeckue nepexoabl (Ep, Ey, E_1, E5, E.5, MMeIOT M0/I0XKMTeIbHOE 3HaYeHHe, BbiZjesieHbl KypcuBom!).
3HauyeHue nepexopa Ep HeusBecTHo. TepMoAMHaMUYecKue napameTpbl o6pa3oBaHUsl KOMIIEKCa MeXAY hepMeHToM U
HeKoTOpbIM coeauHeHneM (X) MoryT 6bITb 0xapaKTepu3oBaHbl KOHCcTaHTol auccoumnaumm (Kpy). UHCTpyKLus no ee
BbIYUC/IEHUIO MPUCYTCTBYET Ha pUCYHKe (TemnepaTypy T yka3sbiBaioT B KenbBuUHax, uucno diinepa npuénmsutesnbHo
paBHo 2,71828). YeM 6onblue AaHHas BeNMUYUHA, TeM 60Mblie KOHLLEHTPALMM HECBA3aHHbIX epMeHTa U coeauHeHnsa X

B COCTOSIHMM paBHOBecHsl. [Py peLeHnn CUUTainTe, YTO NPOMNopLUOHa/IbHOE PaBEHCTBO (~) COOTBETCTBYET TOUHOMY
paBeHCTBY (=).

i ~(Eoix-Eox)
Kox~e KT

e - Yucio Jiiepa;
R - yHuBepcanbHas ra3oBasi IOCTOSIHHAS;
T - Temmniepatypa.

KaTanmsa :

C xaTanusom

--------- 3k
@S P

OTBeTbTe Ha cnepyou e noaeonpochbl:

1) PaccunTaiTe 3Ha4YeHUs SHEPrum CUCTEMbI B criefiytoLlyx cocTosiHuaAx: @S, O+, M. 0603HaubTe Ux Eqg, Ep+n, Edn-
Mcnonb3ayiTe Nub M3BECTHbIE NEPexoibl U MOMHUTE, YTO OHWU UMEIOT BEKTOPHbIW, @ He CKasipHbIN XxapakTep.

2) PaccuuTaiiTe KOHCTaHTbI AUCCOLMaLIMM KOMMNEKCoB pepMeHT-cy6eTpaT (Kgpg) M hepMeHT-nepexofiHoe CocTosiHNe
(Kpn)- Ucnonbayitte 3Havennsi Eps, Eg+r, Epr, NONyYeHHble BamMu Npu oTBeTe Ha noAsonpoc 1.

3) Kak Lo/1)XHbl COOTHOCUTBCS Ep U Eg, 4TO6bI hepMEHT BbiCTynan ahheKTUBHbIM KaTann3aTopom peakuum?
MpeanonoxuTe, 4YTo CKOPOCTb MpoLiecca JIMMUTUPYETCS CaMoi MeAJIEHHON peakLueit.




4) Paccuutaiite Eg, UCNoONb3ys faHHble, MONyYeHHble Npu 0TBETe Ha noasonpoc 1.

5) Kak flomkHbl cooTHocUTbeA Kgpg U Ko, €Cnv cpoAcTBO pepMeHTa 60sblie B OTHOLLEHUU NEPexofHOro COCTOsIHUSA, @ He
cybcTpaTa peakumn?

6) [lokaxxuTe, 4To GepMeHT ByaeT BbicTynaTb ahheKTUBHbIM KaTann3aTopoM peakLui, eClin ero CPOACTBO K
NepexoAHOMY COCTOSIHUIO peakLum 60sblue, YeM CPOACTBO K cy6eTpary.

an BHeCeHUU OoTBEeTa B I10J1e HUXKe, no»(anyﬁcra, coxpaHﬂﬁTe HyMepaLuio Nnog4BornpocoB Ha KOTopbie Bbl faeTe orBeTbi!

OTBeT yYyeHuKa

1) E(®+M)=E(A)
E(P)=E(-1)-E(1)+E(A)-E(-2)+E(2) => E(®M)=E(D)-E(-1)+E(1)=E(A)+E(2)-E(-2)
E(®S)=E(1)-E(-1)
2) K(®S)=e(E(DS)-E(D+S))/RT, Ho T.K. E(®+S)=0 => K(dS)=e(E(1)-E(-1))/RT
K(®M)=e(E(OM)-E(D+M))/RT=e(E(d)+E(2)-E(-2)-E(A))/RT => K(®M)=e(E(2)-E(-2))/RT
3) E(A)=E(®), To ecTb Ux OTHOLUEHMe 1:1, 3TO HYXKHO AJI TOrO, YTO6bI HepMeHT Mor Kak cBsA3blBaTbcs ¢ 1, Tak M Ha060poT,
oTAensATbes oT Hero (BefAb ecnn E()<E(A), To pepmeHT He cBsixeTcs c [1, a ecnv HabopoT E(D)>E(A), To pepMeHT He
CMOXeT oTAenuTbes oT MM).
4) E(d)=E(A)+E(-1)+E(2)-E(1)-E(-2)
5) [ins aToro oTHoLeHue K(®S) k K(PM) fgomkHo 6biTb <1, T.e. (E(1)-E(-1))/(E(2)-E(-2))<1
6) T.K. Lenb GepMeHTaTUBHOMN peakLmm - MONyYnTb NPOAYKT => YTo6bl Cy6CTpaT Nepexofusl B MEPexXoiHOe COCTosIHME
peakuuu, GepMeHTY JO/MKHO 6bITb "BbIrOAHEE" UMEHHO NEPEXOLHOE COCTOsIHME (TO eCTb JO/MKHO 6bITh Bbille CPOACTBO),
MHaue 6yieT COXpaHATbCA KOMIeKe hepMeHT-cy6eTpaT 6e3 nepexofa B NepexofiHOe COCTOSHUE.

Bpems oTBerTa: 19.03.2022 11:50:24

Bannbi: 4.5v312

3apanue ID53 (3apaua Ne 1281553)

OKpalunBaHue KneToK (nyopecLeHTHbIM KpacuTeneM HoANAOM Nponuans nossonseT oLeHUTb Konuyecteo [1HK B
Knetke. Ha pucyHKe Bbl BUAUTE rMCTOrpamMmMy pacnpefiefieHusi COMaTMYeCKUX KJIETOK C pas/inyHbIM KonudecTtBom JHK.
Mo Heli MOXXHO ONpeAenuUTb NPOLLEHT NONYNALMUM K/IETOK, HAXOASALLUXCSA B Pa3nNyYHbIX ha3ax KNeTOYHOro LUKNa.
0O6nacTb 2 Ha pucyHKe cooTBeTCTBYeT G1-(pa3e KIETOYHOro LMKNa.

235

176 1

1181

KonnyectBo KneTok

591

0 2500 5000 7500 10000

OTHOCUTenbHoe Konmyectso AHK

OTBeTbTe Ha cnieayioliMe NoABONPOCHI:
1) Kakoit hase KNeTo4YHOro LMKia COOTBETCTBYET 06/1aCTb rMCTOrpamMmbl 3?

2) B KaKoit 0611acT! rMCTorpaMMbl HaxoAATCs KNeTku B hase GO?

L S T g )



9O) D KdKUW VLJIAU IV 1 ICTUI PAMMDI HAXOUA 1CAH KJIETKW, JEJIANECH MU TUSUM ¢

4) K KakuM U3MeHeHUsIM r’McTorpamMMbl NPUBEAET 06paboTKa KNeToK HOKOAa30/10M, KOTOPbIN HapyLiaeT
nonnMepusaLmnio MUKPOTPYy6oUeK?

5) O YEM CBUIETENbCTBYET yBEIMYEHUE COAEPXKAHWS KNEeTOK B o6nactu 17

an BHeCeHUU OTBETa B 10J1e HUXKe, no»(anyﬁcra, COXPaHﬂI:iTe HyMepaLuio Nno4BornpocoB Ha KoTopbie Bbl faeTe orBeTblI!

1) BeposiTHO 370 S-(hasa, Befjb UMEHHO B HEI MPOUCXOAUT 3HaUMTENIbHOE yBennyeHne konnyectaa [HK

2) knetku B GO-dpase no konuuectBy HK naeHTUYHbI kneTkam B G1-hase => B o6nactu 2

3) Mpw AeneHnn MUTO30M NPOUCXOAUT U3MeHeHMe KonuyecTBa [JHK B kneTkax. Mi3HauanbHo B KneTkax cofepxuTcs
cTonbko xe OHK kak 1 B G2-ha3ze, To eCTb Takue KNETKN HaxoasaTcs B 4 o6nacTu rpaduka. OgHako Bo Bpemsi Teniodbasbl
1 LUTOKMHE3a KOIMYECTBO MOJIEKY AHK YMEeHbLUAeTCst => KNeTKK B 9TuX dasax HaxoAsATcs B 1 obnacTu.

4) Npu HapyLIEHUN NONIMMEPU3ALIMM MUKPOTPYBOUEK He 06pa3yeTcs BEPETEHO AeNIeHUs => He GyieT MUTO3a => Nnocre
npoxoxpaeHus S-hasbl MHTepdasbl KNeTkn BCE elle 6yayT nmeTb 4c Habop [AHK, HO He CMOryT BCTYMUTb B MUTO3, 3HAUUT
KONMYECTBO KNIETOK € 60/blnM coaepxkaHnem [HK yBenuuntcs, 3HauuT Mbl 6yeM HabntoAaTb pocT KONMYecTBa KNeTok
B 06nacTu 4 (T.e. yBesiMyeHue CTONGUKOB B 3TON 0671aCTH).

5) oHo cBuAeTenbcTBYeT 06 yBenuueHun [IHK B kneTkax 4To cBA3aHO ¢ 06pa3oBaHUeM HOBbIX MUTOXOHAPWIA

19.03.2022 12:06:00

7v310

3apaHue ID4 (3apauqa he 1281333)

Ha PUCYHKe NnoKa3aH nonepequblﬁ Ccpe3 ogHoro u3 BUOU3MEHEHHDbIX pacTUTe/IbHbIX OpraHoB.

[N KaXKA0ro yTBEpPXKAEHUS YKaXKUTe, IBNISIETCS OHO BePHbIM UM HEBEPHbIM Asl JAHHOr0 opraHa:

Mopa undpoit 5 nokasaHa nepuaepma

3TO nonepeyHblin cpes KopHeBULLA

OcHoBHas hyHKUMA faHHOro opraHa — MorsoLLeHne BoAbl U3 NoYBbI

9TOT OpraH YacTo BCTPeYaeTcs y pacTEHMI, 06UTarLWMUX Ha 3a60104EHHOI NoYBe
Mo undpoit 2 nokasaHa NepBUYHas Kcunema

[aHHbIN opraH NpUHaaNexuT ABYA0NbHOMY pacTeHUto

X XXX

19.03.2022 13:06:41

2.5u33



9 1281338)

3apanue ID5 (3apaqua N

Ha cxeme nokasaHbl BapuaHTbl pa3BUTUSI MYXXCKOro rameTto¢uTa (NbUibLLeBOro 3epHa) Y LBETKOBbIX PaCTEeHUIA.

HauanbHas ctagus (A) - Mukpocnopa.

I'IpoaHanusupOBaB CXeMy, YKaXKuTte A1 KaXKAo0ro yTBepXXpeHus, ABNAeTcA OHO BEPHbIM UIN HEBEPHbIM:

TpéxKneToyHoe MNbinbLEeBoe 3epHO NpopacTaeT Ha ctaamun E

CTpyKTYypbl Nog, umdpor 2 ABNAIOTCA ranJonaHbIMM

Mop undpoit 3 NokasaHa cnepMuoreHHas Knetka

Mopa undpoit 2 nokasaHbl cnepmumn

Mpun npopacTaHnu NbIbLIEBOro 3epHa CrepMUoreHHas KieTka o6pasyeT nbuibLEBYO TPYOKY

CTpyKTypa nog unbpoit 3 ABnseTcs AUNIonaHON

Xx <<
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3apaHue ID6 (3apaqa N2 1281340

Ha monekynsipHo-¢unoreHeTU4ECKOM JiepeBe LiBeTKOBbIX pacTeHuit (no Stevens, P.F., www.mobot.org) rony6bim
LLIBEeTOM OTMeuYeHbl MOPSAAKHU, B KOTOpPbie BXOAAT PacTeHUsi-UCTOYHUKM CUHEl KpacKu: Baiga KpacunbHas (Isatis tinctoria

L.) u unpurodepa kpacunbHas (Indigofera tinctoria L.).
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0603HayeHus:

monocots — o4HOA0/NbHbIE;
eudicots - BbicLUMe ABYAONbHbDIE;
magnoliids — MarHonunAblI UK NPUMUTUBHDIE ABYAONbHbIE;
commelinids — koMMenuHuabI;
rosids — posuapl;

asterids — acTepuppbi;
rosidl/Fabidae — ¢pabugbi;
rosidll/Malvidae — manbeuapl;
asteridl — actepugpbi |;

asteridll — actepuppi II;

I'IpoaHanusupyﬁTe AepPeBo U YKaXKuTe A8 KaXXAoro yreepXaeHus, aBnseTcs oOHO BepHbIM Wi HeBepPHbIM:

OTBeT y4yeHuKa

Baiiga n unamrodepa ABNAKTCA 0AHOAOSbHBIMU PaCTEHUSMM

Ecnu 06beanHnTb Nopsiaku Fabales v Brassicales, To BMecTe OHY 06pa3ytoT MOHOQUNETUYECKYO rpynny
NHanrodepa BxoauT B rpynny rosidll/Malvidae

Bavpa v ungurodepa MMeroT cnanHonenecTHbI BEHYMK

Baipga BxoamT B rpynny rosids

LiBeTok nHanrodepbl sBNSETCA 3MroMopdHbIM

Q¢ XX XX

Bpems oTBeTa: 19.03.2022 13:09:50

Bannbl: 3ns3

3anaHue ID11 (3apaua Ne 1281355)
il ( )

MN3BecTHO, YTO y pacTUTENbHOAAHbIX MNIEKOMUTAIOLLLUX NULLLEBapUTeJIbHas CUCTEMa, B YaCTHOCTH €€ oTAelbHble
opraHbl, 0O4eHb C/IOXKHO YCTpoeHbl. [epea BaMu Ha $oTO NpefcTaB/ieHa BHYTPEHHSISi TOBEPXHOCTb OJHOro U3 OTAEN0B
TaKOro opraHa.



MpoaHanuaupyiite npeacTaeneHHoe $GOTO U ANA KAXKAOr0 U3 CeAYIOLLUX YTBEPIKAEHUIN YKAXKUTE, ABNSAETCA OHO
BEpPHbIM MW HEBEPHbIM:

OTBeT y4yeHUKa

9TO BHYTPEHHSISA MOBEPXHOCTb OT/IENa «CeTKa», U3 KOTOPOro MPOUCXOAMUT OTPbIrYBaHUE MULLM ANt TOBTOPHOIO
nepexéBbiBaHUsA
Py6eL, ceTka 1 KHWKKA UMEIOT 06LLee Ha3BaHue “npeaxenyakok”
MHoOrokaMepHblii XXenyaoK SIBASeTCs 9BOMOLUOHHBIM NMPUCMOCO61EHNEM NSt CUHTE3a He3aMeHUMbIX aMUHOKUCIOT
X 1 cBoiicTBeHeH oTpsigam 3aiueobpasHble (Lagomorpha), MapHokonbiTHble (Artiodactyla), HemapHokomnbITHbIE
(Perissodactyla)
M3 oThena «cbluyr» NuLLa nonagaet 06paTHO B NULLEBOJ, Ha NOBTOPHOE NepexEéBbiBaHne
CaMbIM 60bLUMM OTAENIOM MHOFOKaMepHOro Xenyika Y B3pOC/bixX XBayHbIX iBNsieTCs py6eL,
3TO BHYTPEHHSA MOBEPXHOCTb OTAena “KHMXKKa”

AN

Bpems oTBerTa: 19.03.20221311:14

Bannb!: 2n33

3apaHue ID12 (3apaua N 1281359)

MN3BeCTHO, YTO CTPOEHNE ONpefenéHHOro opraHa HanpsiIMyio CBSI3aHo ¢ ero GyHKumeii. Nepes BaMu Ha pUCyHKe
CXeMaTN4HO N306pa)XkéH OAVH U3 OPraHOB NO3BOHOUHBIX.




MpoaHanusupyiiTe pUCYHOK U ANSl KQXKA,0T0 U3 CNeAYIOLLUX YTBEPXAECHWIA YKaXuTe, IBNSIETCA OHO BEPHbIM UNKU
HEeBepHbIM:

370 4-Xx KaMepHoe cepALe MIeKONUTaKLLNX

3T0 pa3pes poTOBON NONOCTU KOPOBbI

MHorokamepHbIvi Xenyaok cBorcTBeHeH HE BceM TpaBosAHbIM

MHOrokamepHbIi XenyAoK AoMaLUHenh nowaam CoCToUT us 4-x kamep

[BMKeHne nuLLmM B MHOroKaMepHOM XenyAKe OCYLLeCTBsSeTCS B NOCNeA0BaTeIbHOCTU: Cblvyr — ceTka —
OTpbIrMBaHue — KHWXKa — py6eLl

X ¢ XX

MHOroKaMepHbIii XXenyAoK ABNSETCA 3BOMOLMOHHBIM NPUCMOCO6EHNEM A5 epeBapUBaHUS PacTUTENbHbIX
6eIKOB ¥ CBOWCTBEHEH NpeacTaBuTensM oTpsiga MpbisyHbl (Rodentia)

x
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3apaHue ID16 (2apaua N2 1281458)

Ba66n-TecT — 3TO BbICOKOUYYBCTBUTESIbHbIN METOZ, YNIbTPa3ByKOBOI AMarHOCTUKMN C6poca KpOBM CripaBo-Haneso (13
Maroro Kpyra Kpoeoo6palleHus B 60MbLUOI, MUHYS MUKPOLIMPKYNATOPHOE pycrio). B KpoBeHoCHble cocyAbl BEOAAT
cMecb ¢uanonoruyeckoro pacteopa NaCl c nysbipbkamu Bo3ayxa, B36MTYI0 B LINpULE, fanee NPOU3BOAAT PerucTpaumio
NoTOKa MUKPOMNY3bIPbKOE B CEpPALLe UMK B COCYAaxX roJIOBHOro Mo3ra MeTof0M ynibTpa3ByKa. K caMbIM yacTbIM npago-
NeBbIM KPOBEHOCHBIM LUYHTaM OTHOCAIT OTKPbITOE OBasIbHOE OKHO U SIeroYHble LUYHTbI.

IXOKAPAHUOTPA®UA

YabsTpa3sBykoBoii bubble-tect
B JIMarHOCTHKe
NpaBo-JieBbIX LIYHTOB

INonyyeHue cMmecu
My3bIPbKOB C Gus.
pacTBOpOM M nopuuei CUTHAaJIbI
| KpoBH OT MHUKpO-
& : e Nny3bIPbKOB
TPAHCKPAHUAJIbHAA

JONIJIEPOTPA®UA

[ina KaXKA0ro U3 crieAyiolWuX YyTBEPIKAEHUI YKaXKUTe, ABNSETCSA OHO BEPHbIM UM HEBEPHbIM:

X Ll,enecoo6pa3H0 Npon3BOANTb UHBEKL MO CMECU MUKPOMY3bIPbKOB B NOAK/TFOYUYHYIO apTeputo

X [lnaMeTp MUKPOMy3bIpbKOB AO/MKEH NpeBbILlaTh AUAMETP Kanuinspos
MAis ATAUTATRILIL ARARA AARLIV IINIITAR W ARARARAFA HIAAARAIZA AAFIIAAL L AT AMIAIZAAFUAL TAL IZAR 1IA AAFAATALARUIATAA



x HIPVIVILY IUIBVIVI HIPADUTJITEDIA WWYR1UD Yy SHQUPUBDUI U MTJIUBERA LV NAQJIDI VI IVIVIRPUI Y SDIPDRUD AT PEIVILIPYIPYIVILA B

neBbIX oTAenax cepaua

v MWKpOMy3bIpbKOBbIN CUIHAN MPU HANUYUK NIEFTOYHbIX LUYHTOB PEFMCTPUPYETCA paHblUe, YeM MPU HAaNUYUKN OTKPbITOro
OBasIbHOro oKHa

v PervcTpaums MUKpOMy3blpbKOBOIO CUrHasa B 06/1aCTh JIEFOYHbIX BeH YKa3blBaeT Ha JIEFOYHYHO NoKanusaLmio npaso-
NeBOro LUyHTa

OTKpbITOE OBaflbHOEe OKHO MPUCYTCTBYET B OHTOreHe3e y BCex Ntoaen

Bpemsi oTBeTa: 19.03.202213:15:32

Bannbl: 1.5u33

3apanue ID17 (3apaua Ne 1281462)

MBaH-LlapeBny ycTpoun MexXayHapoAHbIN KOHKYPC KPacoTbl AJISl NArYLUEK U XKab, yTo6bl HalTH Cpean HUX
3akonpoBaHHyio LlapeeHy. B ¢puHan BbILNo 5 KpacuBbIX, HO AA0BUTbIX MPETEHAEHTOK:

AMa30HCcKas JKBaJopcKast Konymb6uiickas
JIByXIIBETHAasI JIATYIIKA TpexuBeTHast nﬂrzmxa 30J10Tas JIATYIIKA
(Phyllomedusa bicolor) (Epipedobates anthonyi) (Phyllobates terribilis)

~—

JAEPMOP®HUH

SMUBATUAVH BATPAXOTOKCHUH
ATOHUCT MIO-OITHOUTHBIX HecesneKTUBHBIN arOHUCT WHIMGUTOp MHAKTHBALUH
pelenTopoB aleTH/IXOJIMHOBbIX PELENITOPOB  11orepipan-3aBHCHMBIX
Na*-kaHaJsi0B
ApreHTHHCKasi necoyHast Kosiopajckasi peunast
»kaba (Rhinella arenarum) *a6a (Incilius alvarius)

APEHOBY®ATHH BY®OTEHHH
BJiokaTop ATOHHCT CEPOTOHHMHOBBIX
Na*/K*-Hacoca penenTopos

LlapeBuY 3Han, YTo L,enoBaThb AA0BUTbIX NIAFYLUEK U )Kab oYeHb onacHo, HO 3abbin, KaKue NPU3HaKKU OTPaBJIeHUs MOryT
NOSIBUTbCA NMOC/Ne O6LLEHUSA C KaXKA0M U3 NnpeTeHAeHTOK. [omoruTte LiapeBuyy BCOMHUTDb UX. [ns KaXkgoro u3
cneayoLw X YTBEPXKAEHUN YKaXKUTe, AIBNIAETCA OHO BePHbIM U/IU HEBEPHbIM:

OTBeT yYeHuka

% BythoTeHnH Bbi3biBaeT aiihopuio, MaHUIo, AMapeto, APOoXKaHe KOHEYHOCTEN

[epMopduH BbI3blBaeT NOBbILIEHHOE CIOHOOTAENIEHNE, CYA0POry, NOBbILLEHWNE apTepuasibHOro fJaBsieHus,
MbILLEYHbIA Napanuny

« OnubaTWAWH BbI3biBaeT CepAieyHble apuTMu, AUapeto, ranoumHaumum
« TeTpoAOTOKCUH (A4 pbi6bl hyry) UMeeT aHanornyHbli 6aTpaxoTOKCUHY MEXaHU3M AeCTBUS

« baTpaxoTOKCUH BbI3bIBAeT CTOVKYIO AEMONAPU3aLMIO KapAVNOMUOLMTOB C pa3BuTUEM GUOPUNIALIUK XKENY[0YKOB
% ApeHobydarvH Bbi3blBaeT cepeyHble apuTMuu, Mapeto, ranntoLmHaLmm

Bpemsi oTBeTa: 19.03.2022 131731

Bannbl: 0.5u33

3apaHue ID18 (2apaua Ne 1:

[od

81464)




YKeHCKuii MEeHCTPYasbHbIi LMK — 3TO CNOXHbIN pU3N0SIOrMYECKUil MPOLLECC, COCTOSLLUIA M3 CUHXPOHNU3NPOBaHHbIX
LMKINYECKNX U3MEHEHWIA B MPOMEXXYTOUYHOM FOJIOBHOM MO3re, AMYHUKAX, MaTKe:

3 g ®CT = GoMUKYI0CTUMY/IHPYIONINI FTOPMOH
o ol JIr JIT = II0TeMHU3UPYIOIIUi TOPMOH
e
5 e
=
3peJblit OBynAnMa
TPeTHYHBIH @

Co3zpeBawomuii &

donmukyn —

nw 0 &

TOPMOHBI

AXYHHUK
U NOJIOBOBbIE

TNpomdepanus éﬂnouefrpml CeKpenusa MaTOYHBIX XKeJie3

7

MeHcTpyanus =~ ®o/UIHKy/IsApHas ¢pasa OByIAnMA JliotrenHoBas gasa
g

MaTKa

=

COOTBETCTBEHHO, OTCYTCTBUE MEHCTPYaLuit (ameHopes) MOXKeT 6bITb BbI3BaHO NaToOrMei MPOMEXXYTOYHOro MO3ra,
ANYHUKOB MM MaTKW. [INA BbIACHEHNA NPUUMHbI aMEHOpeu NPOU3BOAAT PYHKLMOHaNbHbIE NPO6bI: C U30/IMPOBAHHbIM
BBE/IeHMEeM NMporecTepoHa, M6o ¢ nocnefoBaTe/lbHbIM BBE,€HUEM 3CTPOreHa 1 nporecTepoHa. FOpMOHbI BBOAATCA B
OpraHnu3M U3BHe, HO C pU3NONIOrMYeCKUMU JO3UPOBKaMMU U ANIUTENbHOCTHIO.

[ina KaXKA0ro U3 criefyIolLuX YyTBEPIKAEHUI YKaXKUTe, ABNSETCSA OHO BEPHbIM UM HEBEPHbIM:

OTBeT yY4eHuka

OTCyTCTBME MEHCTPYaLMMU NOC/e N30IMPOBAHHOIO BBEAEHWSA NPOrecTepoHa yKasblBaeT Ha CTOMKOe OTCYyTCTBUE

v OBYNSILMU 3pesioro donnukyna

Mpu aTpeauu (HepopassuTumM) HONMKya BBEAEHWe NPOrecTepoHa NpUBeAET K CKYZHbIM MEHCTPYaLUMaM 13-3a
v TUMNOSCTPOreHNN

HacTynneHve MeHcTpyauuv Npu nocnefoBaTe/lbHOM BBEIEHUU 3CTPOreHa U NPorecTepoHa MOXET BO3HWUKATb Npu
v BbIPAXXEHHOM 3CTPOreHOBOM HeJOCTaTOYHOCTU

OTCyTCTBME MEHCTPYaLMy NpU NocnefoBaTe/lbHOM BBEIEHUU SCTPOreHa U NPOrecTepoHa MOXET BO3HWUKATb Npwu
v naTonorum aHAOMeTpUs MaTKm

MosiBNeHMe MeHCTpyaLum nocse 3CTPOreH-NporecTepoHoBON Npobbl Npu HU3KoM ypoBHe OCI ykasbiBaeT Ha
X aToNOMMIO AMYHIKOR
v M36bIToYHAs NPOAYKLUSA NPOrecTepoHa Npu COXpaHHOM NPOAYKLMMU 3CTPOreHa — 370 GhakTop pucka

3/10Ka4YeCTBEHHO NponndepaLm KneTok 3HAOMETPUS

Bpems oTBeTa: 19.03.2022 13:19:52

Bannbl: 2u33

3apanue ID22 (3apaua N2 1281476)

Ha pucyHke noKasaH YXU3HeHHbII LMK KopoHaBupyca SARS-CoV-2. [1ns NpOHUKHOBEHUS B KJIETKY BUPYC CBOUM S-
6enkom B3auMopeiicTByeT ¢ 6enkom ACE2, pacnosio)XeHHbIM Ha MeMb6paHe K/ieTKU. Kpome Toro, AN CnusiHUA BUpYyca ¢
MeM6paHoii KNeTKU Heo6XoAUMO pactenneHne BUPYCcHoro S-6enka KneToyHol npotenHasoit TMPRSS2. B yutonnasme
NPOUCXOAUT TPAHCNALMUA BUPYCHbIX MONMNpOTenHOB ppl1a u pplab, KoTopble 3aTeM Hape3aloTCA BUPYCHbIMU
NpoTenHa3aMu Ha OTAeNbHble HECTPYKTYPHbIe 6eIKK, YacTb U3 KOTOopbIX 06pa3yeT BupycHyio PHK-nonumepasy (RdRp),
OCYLLLEeCTBIAIOLLYIO PeniKaLuio BUupycHoi reHomHoit PHK n cuHtes BupycHbix MPHK. CuHTes BupycHbix PHK naet B
creuuanbHOM peryimkaTMBHOM KOMMapTMEHTe, KOTOpblii cobupaeTcs B KNeTKe noj JeiiCTBUEM BUPYCHbIX 6€NKOB.
Mocne TpaHCAALMN BUPYCHDBIX CTPYKTYPHbIX 6€/IKOB NPOMCXOAUT C60pKa BUPUOHOB, KOTOPbIe MOKUAAIOT KIETKY.
Pacwudpoeka a66peeuatyp: ORF — oTKpbITas paMKa cunTbiBaHus, ERGIC — KOMNapTMeHT, BK/IlOYaloLLuiA Be3UKY/bl OT
3HA0NNa3MaTMYECKOro PeTUKYJyMa, HanpaensiolUMecs B KOMMeKe Fonbaxu.




SARS-CoV-2

TMPRSS2
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ORF1b ORFs2-9b
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PaccmoTpuTe cxemy U pelunTe, Kakue BelL,ecTBa MOTyT UCMO0JIb30BaTbCs B KauyecTBe NpenapaTos, 6/10KUPYIOLLLUX
YKU3HEHHbIN kN SARS-CoV-2? [1ns Ka)KA0ro NpeAsiodKeHHOro Bell,ecTBa yKaXKuTe, NogXoAUT oHO (OTMeTbTe, Kak
«BEPHO») WM HeT (OTMeTbTe, KaK «<HEBEPHO»):

OTBeT yYyeHuKa

v AHTWTena, 6nokupytoLme S-6enok

v PacTtBopuMas dopma BHekneTo4yHoro gomeHa ACE2

« WHrméuTopbl B3aumMoaeincTBust HykneokancuaHoro 6enka c PHK
X AHTUOMOTUK NEHULMIIMHOBOIO psifa

% MHruéutopbl BupycHoi [1HK-3aBucumoi PHK-nonmmepasbl

% AHTUTena, 611oKupytoLLme BUpycHyto PHK

Bpems oTBeTa: 19.03.202213:24:0

Bannbi: 3uns3

3apanue ID23 (3apaua Ne 1281479)

Ha pucyHKe nokasaH MexaHU3M peakuuu, KaTanmaupyemoii pepMeHToM X 1 UMeloLLeil TPU OCHOBHbIX aTana (1, 2, 3).
[ina npocToTbl OT hepMeHTa X NOKa3aHa TONbKO YacTb NOAUMENTUAHOI LLenu C OCTaTKOM M3uHa (Lys) B aKkTUBHOM
ueHTpe. TakxKe AN NPOCTOTbI HEKOTOPbIE YaCTU NOKa3aHHbIX Ha PUCYHKE MOJIEKYN 3aMeHeHbl 6yKBoi «Bx». CTpenku
NOKa3bIBalOT NepeMeLLEHUS ANIEKTPOHHbIX Nap, BOJIHUCTbIE JIMHUM — NPOAO/MKEHNE NONMMEpPHbIX MoneKyn. O6paTute
BHUMaHMe, 4To Ha aTane (1) BbIcBO60)KAaeTcA N0604HbI NPOAYKT Y, CTPYKTypa KOTOPOro He noKasaHa.

depmeHT X

depmeHT X

S

Lys .
~(CHyy—NH,




depmeHT X depmeHT X

(CH,)s—NH,

PaCCMOTpMTe MeXaHU3M peaKLuuUu U YKaXKuTe AN KaXXAoro yreepXXaeHus, ABaeTcs OHO BEPHbIM U/U HEBEPHbIM:

CBA3K, NoKa3aHHble MYHKTUPHbIMU JIMHUAMMU, NO CBOEW NPUPOAE ABNAIOTCA KOBaNEHTHbIMU
®epmeHT X - 310 JHK-nurasa

Monekyna Y — aT0 ageHo3nHMoHodochaT

3HaKoM «?» OTMeYEHO NPOAOJIKEHNE MOMEKYSIbl B CTOPOHY 3'-KOHLLa

®epmeHT X - 310 PHK-nonnmepasa

depMeHT X HeobxoauM AN npouecca pennukaummn AHK

X XXX

19.03.2022 13:28:11

2.5u33

3ap,aHV|e ID24 (3apaqa N2 12814

[

B HeaBHO ony6/IMKOBAHHOI Hay4YHOW CTaTbe YYeHble U3yyanu NpocTpaHCTBEHHOe B3auMOAeCTBUE MeXAy FeHOM Sox2
1 3HXaHcepoM aToro reHa — SCR (Sox2 control region). [1n9 3Toro yuyeHble UCMOJIb30BaNM CMeLManbHYIO K/IETOUYHYIO
JIMHUIO, NOJNYYEHHYIO Ha OCHOBE 3M6PUOHaNbHbIX CTBOJIOBbIX KJIETOK MbILLK. B TaKoi NMHMK Ha pacCTosiHUM 5 TbicAY nap
HYKNeoTUAoB (T.M.H.) OT 9HXaHcepa BCTPOW/IM MacCUB CaliTOB CBA3bIBaHUA 6enka TetR (TetO-caiiTbl), Ha paccTosiHUM 8
T.N.H. OT NPOMOTOpPa Sox2 BCTPOM/IN MAcCCUB CaliTOB CBA3biBaHUA 6enka CymR (CuO-caiiTbl), a B TpaHCKpU6Upyemyio
yacTb reHa Sox2 BCTPOMNU MacCUB CaliTOB CBA3bIBaHUA 6enka 060no4ku 6aktepuocdara — MCP (MS2-caiiTbl)
(cmoTpuTe puc. A). FeHeTUYecKoe paccTOosiHUE MeXAyY NPOMOTOPOM reHa Sox2 u aHxaHcepom SCR cocTaensieT 200
T.n.H. Benok MCP cBsi3biBaeTcs ¢ caiitamu MS2 Tonbko B cocTaBe Monekynbl PHK. OnucaHHble reHeTuyeckue
MoaudukaLmm 3aTparmBany To/IbKo O4HY U3 ABYX FOMOJIOrMYHbIX XPOMOCOM. YUYeHble TaK)Ke AOCTaBWU/IM B NoJly4YeHHble
KJIeTKM reHbl, Kogupytowwme 6enku TetR, MCP n CymR, npu 3ToM KaXXablii 6611 cnauT ¢ pryopecLieHTHbIM 6eJIKOM CBOero
LBETa, YTO Ae/1aN0 ONUCaHHbIe FeHeTUYeCcKUe 3/IeMeHTbl BUAMMbIMM B diyopecL,eHTHOM MuKpockKone (puc. b).

Ha rpacduke (puc. B) nokasaHa 3aBUCMMOCTb UHTEHCMBHOCTU diyopecLeHumu curHana MCP oT BpemMeHu B OfHOI U3
KneToK. MOMeHTbl BpeMeHH, KOrAa UHTEHCUMBHOCTb CUrHana npeBbillana HeKoe NoporoBoe 3HayeHne, 0603HayeHbl
ropu3oHTaNbHbIMKU YepToukamu. Ha rpaduke (puc. I') co6paHa uHpopmaLms no nonynsALmmu KNeTok — Ans KaXgoun
KNeTKN YepToYKaMM NnoKasaHbl MOMEHTbI BpeMEeHU, KOrja MHTEHCMBHOCTb CUrHana npeeblllana Nnoporosoe 3HaYyeHue.
Mpu aTOM KNeTKM Ha rpaduKe paH)XMpoBaHbl N0 CyMMapHoi uHTeHcuBHocTM MCP-curHana 3a BpeMsl HabnogeHus:
BBEpXY KJIETKU C CaMoli BbICOKO CYMMapHON MHTEHCUBHOCTbIO CUTHANA, K HU3y MHTEHCUBHOCTb CUrHana ybbiBaer.
CrnipaBa Ha 3TOM rpaduke ANl KaXKAO0M KNeTKU NoKa3aHo cpefiHee paccTosiHue (B MMKPOMETpaXx) MeXAy CUrHanamu
TetR u CymR. 3To paccTosiHMe NoKasaHo TaK)XKe A/ KNeToK, B KOTOPbIX He o6Hapy)ueanca MCP-curHan (npaBas
HUXKHASA YacTb rpaduka). Mpadmkmn TMNa «ALWMK ¢ ycamu» (puc. [l) NOCTPOeHbI Mo AaHHbIM rpaduka Hapuc. . [padukn
Ha puc. [ oTpaxaloT paccTosiHus Mexay TetR u CymR-curHanamm Ans KNeToK, B KOTOPbIX He 06Hapy)XuBascs unm
o6HapyxuBanca MCP-curHan. 3aecb XUpHOI rOPM30HTaNbHOM YepTol NOKa3aHOo cpefHee 3HauYeHue, B rpaHuLax
«fIlUKa» 3aKntoveHo 50% HabnoAaeMblx 3HaYEHUN U «yCbl» NMOKa3biBalOT MMHMMAalIbHOE U MaKCUMallbHOE 3HaYeHUs.
Hapanuck «ns» U YepHas YyepTa noj, Heli MOKa3bIBalOT, YTO MEXAY rpynnaMu oTCYTCTBYET CTaTUCTUYECKU A0CTOBEPHas

pasHMua.
Puc. A Puc. b
leHeTUuYeCKan KapTa U3y4aemoro y4acTka reHoma
Maccus CuO | MS2-nosTopb! Maccue TetO
— — SOX2 =11+ w— SCR = = =
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[PaH1Lbl TPAHCKPUNLMOHHOW
eAnHULbI
dyopecLeHTHbIE CUTHaNbI B AAPE KNETKN
Puc. B Puc.T Puc. A

MuKn nHTeHcnsHoct MCP-curHana
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Kakue BbIBOAbI MOXHO cAenaTbh U3 3TOro aKcrnepuMeHTa? [ina KaXkoro U3 cnepyroLmx yTBep)KAeHVIﬁ YKaXuTte,
fiB/If€eTCA OHO BePHbIM U/IN HEBEPHbIM:

OTBeT yY4eHuKa

Bpemsa

MHTEHCMBHOCTbL TPaHCKPUMLUMKM reHa Sox2 B aMEPUOHaNbHbIX CTBOJIOBbIX KJ1€TKaX MbILLM NMOCTOSIHHA BO BPEMEHU
CurHan MCP oTpa)kaeT TpaHcnsuuio reHa Sox2

MNHTEHCMBHOCTb TPAHCKPUMLMM reHa Sox2 He 3aBUCUT OT 61M30CTU 9HXaHcepa SCR K 3TOMY reHy B MPOCTpaHCTBe
aapa

Ha Bcex cTafmsx KNeToYHOro LUuKna y KNneTok B uccreayemon nonynsiLmm MoXHO 06Hapy>XUTb CTPOro No oAHOMY
curHany TetR n CymR

X HeobxoanMoe ycrioBue TPAHCKPUMNLMU reHa Sox2 — 6nn30cTb aHxaHcepa SCR K 9TOMy reHy B MpOCTpaHCTBe fpa
X CymmapHoe BpeMsi, Korfa reH Sox2 TpaHCKpubupyeTcs B K/leTKe, O4MHAKOBO BO BCEX KNIETKaxX B NONysiLum

Q %
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Bannbi: 2.5u33

3apaHue ID28 (3apaua Ne 1281496)

B Hauyane XX Beka BO3HMKJ1a HOBasi OTPac/ib YXMBOTHOBO/CTBA — pa3sBe/ieHne NyLUHbIX 3Bepeit B HeBone. [ins
opraHusauum 3sepodepmbl Mo pasBefeHNUI0 aMepuKaHCKNX Hopok (Neovison vison) YXNBOTHbIX OTNaB/IMBaIMN B UKOM
npupoze 1 NoMeLLanu B 3apaHee NOAroToBsIeHHbIE WepAbl (KNeTKW ANs NYLUHbIX 3Bepeii). Cpefin HOPOK K/IeTOYHOro
cofiep)XaHus YeNoBeK BeJl UCKYCCTBEHHbI 0T60p, OCTaBNAA A/ Pa3MHOXKEHUSI 0CO6Gel, MMeIoLLLUX caMble
KayecTBEHHbIE LKYPKYM 1 AAIOLLUX XOPOLUMii npunnof. Mapbl Ana cKpelBaHua ToXe noabupan Yenosek. Bckope
HOPKOBOJbI CTa/IM COO6LLaTb O POXKAEHUMN AeTeHbILIEel HeOBbIYHbIX OKpacoB. MpUYéM feTeHbiln OAUHAKOBOrO
(heHOTHNA 3a4aTylO0 POXKAANUCH Ha Pa3HbIX 3BepoepMax, MeXAy KOTOPbIMU HUKOria He 6bisIo o6MeHa Hopkamu. Takux
AeTeHbllel BbipalLUBany ¢ 0co6bIM BHUIMaHUEM U OCTaB/ISIN AJ19 pasMHOXXeHUA. BnocnefcTeum oHu ctanm
poAocHaYanbHUKaMM LiBETHbIX MOPoA HopoK. Kakue yTBep)X/AeHUA BEPHO 06BACHAIOT NosAABNIEHNEe Ha 3BepodepMax HOpoK
C HOBbIMU, HEM3BECTHbIMMU B VKON Npupoze, oKpacaMu. [Ins KaXxjoro u3 crneayouimx yTBepXAeHuin yKaxure,
AIBNIAIETCA OHO BEPHbIM W/ HEBEPHbIM:

OTBeT yYyeHuKa

B 1MCKycCTBEHHbIX YCTOBUSAX Y HOPOK MOMHOCTbIO OTCYyTCTBOBaNa 60pbba 3a CyleCTBOBaHMWe, YTO BbI3BasO
yBeJIM4eHne KonmnyecTsa HoBbIX MyTaLui

YenoBek orpaHn4mBan cBo60AY CKpeLUMBaHus, YTO Cly4aiHbIM 06pasoM yBeNNYMBano BepOSTHOCTb POXAEHUS
peLeccuMBHbIX FOMO3UrOT

MckyccTBeHHble monynAumm Ha 3Bepodepmax MMesin Masnyto YUCTIEHHOCTb, YTO MOBbILLIAN0 BEPOATHOCTb
POACTBEHHOrO CKPeLUBaHNUA U POXKAEHNS PELIECCUBHBIX TOMO3UrOT

B npupofHbIx nonynsynax Mytauuuy, BAMSIOLLME Ha OKPac LWepCTyH, He BO3HWKAN U3-3a eACTBUS eCTeCTBEHHOMO
oT6opa

Mpu opraHnsauum 3sepodepM y HOPOK MPOUCXOANN Apelid reHOB, yBENNUYMBABLLMIA YaCTOTbl PELIECCUBHbBIX anfienen,
KOTOpble OTBEYaloT 3a HOBble BaphaHTbl OKPacku

B npupoaHbix Nonynsuusax MyTaLum, BAMSIOLLME Ha OKpac LUEPCTH, He NoAAePXXNBaNNCh eCTECTBEHHbIM OT60POM,
NoaTOMy YacToTa BCTPEYAEMOCTH PeLIeCCUBHbIX asnneneit 6blia HU3KOWM

Bpems oTBerTa: 19.03.2022 13:30:58

Bannbi:

3ns3

3apaHue ID29 (3apaua N2 1281498)



IOHbI HaTypanucT onucbiBan NpPoLLece Nepefayn HacneACTBEHHOCTH B K/IeTKaxX Ha NpMMepe aMepuKaHCKOii HOPKU
(Neovison vison), Ho gonycTun olM6KK. 3Has, YTO Y aMEPUKAHCKOI HOPKYU B AUNIouAHOM Habope 30 xpomocom, Ans
KaXX[,0ro U3 cnepyoLLux yTBepXXAEHUI YKaXKUTe, AIBNSIETCA OHO BEPHbIM U/IM HEBEPHbIM:

OTBeT yYyeHuKa

B nHTepdasze S konunyectBo Monekyn reHomHoun AHK yaBavBaetcs

Mocne nepBoro AeneHna Menosa B KNeTKax aMepuKaHCKon Hopku cofepxutcsa 30 monekyn reHomHon JJHK

Me>xxay nepBbIM 1 BTOPbIM [leNleHneM Melio3a NPOMCXOAUT MHTepdhasa, CONPOBOXAAOLLAACA pennKaLveii reHOMHO
OHK

Y amepvKaHCKoii HOpPKK B MeTadase NepBoro AesieHnit Meiosa no akBaTopy BbicTpansatoTcsi 15 6uBaneHToB

Bo Bpemsi Meii03a HykfieoTuAHas nocnefoBaTeslbHOCTb KaX Ao n3 monekyn reHomHon 1HK He namensietcs

B nHTepdaze G1 B comaTn4eCKMUX KIIETKAaX aMepuKaHCKon Hopku copepxxutest 30 monekyn reHomHon JHK

CXX X <<
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3apanue ID30 (3apaua Ne 1281501)

B >KnBOM yrosiok CTaHLUM I0HbIX HaTypPaIMCTOR NPUBE3JIM TPEX B3POC/bIX aMepUKaHCKuX Hopok (Neovison vison),
OZIHOro camLia U iByX CaMOK. BOCMTaHHMKM CTaHLMN COOPYAUIU BOMbEP U C YAOBONbCTBMEM Habnioganu 3a
YKMBOTHbIMU. B neprop roHa o6e caMKu 3abepemeHeny 1 NpuHecnn aeteHbiwei. Koraa geteHbiwm nogpocnu, ux
BMeCTe C POAUTENsiMU BepHYNu Ha 3Bepodepmy. IOHbIM HaTypanncTaM NPefsIodXKUIM paccunTaTh, NONYALUsA KaKoro
cocTaBa Morna 6bl chopmupoBaTbcs Ha CTaHLUM IOHbIX HAaTYPaNIUCTOR, ec/n 6bl fleTeHbIM oCTanuch. N3BeCTHO, YTo

MCXOAHbIE CaMKM 6bIIM FOMO3UIOTHBI N0 AOMUHAHTHOMY annenio reHa A, Haxoaswemycs B X-xpomocome (XAXA), a
cameLy 6bin peL,ecCUBHOI reMuanroTHoii (X2Y). HacTaBHUKM PeBAT OTMETHUAM, YTO HUKAKMX MyTaLmii U XpOMOCOMHbIX
nepecTpoeK B NONy/siLuM He NPOUCXOAUT, BCe 0CO6U MMEIOT BO3MOXXHOCTb CBO60/IHO CKpeLLMBaThCs, Y HUX OAMHaKOBas
(hepTUnbHOCTD, a BCe MX MOTOMKM BbDKMBAIOT M OCTalOTCA B cocTaBe nonynsauun. Ha ocHoBaHun HabniofeHuin U
3ajjaHHbIX YCI0BUIl pebsiTa BbicKasanu paj runotes. [Ins KaXKAoi N3 HUX YKaXKuTe, ABNAETCA OHa BEPHOW Unu
HeBEpHOIA:

OTBeT yyeHuKa

CaMLbl He MOTYT 6bITb reTEPO3UroTaMm Mo reHy A

B nepBOM NMOKONIEHUN BCE AETEHbBIWM MY>XCKOI0 Mosia 6yayT UMETb reHOTuUN XAY

Co BpeMeHeM B Nonynsiuum yCTaHOBUTCA paBHOBECHE, KOTOPOE ByeT COXPaHATLCS B MOCNEAYHOLLMX MOKONEHUSIX
B monynaumm HMKoraa He 6yaeT caMok € reHoTUNoM X@X@, T.K. n3HavanbHO 3TOT anfiesib 6bl1 TONIbKO Y camua

B nonynsumn Ha MOMEHT paBHOBeCUs YacToTa BCTpeyaeMocTu annens A coctasut 80%

Cpefim caMoK B MONyssiLMN Ha MOMEHT paBHOBeCUS 6YAEeT 4% PELLECCUBHbBIX FTOMO3UIOT

Xxx x < <<
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3apaHue ID32 (3apaua N2 1281507)

Bupyc SARS-CoV-2 siBnsieTcs NpMYMHON NpojoiKalolieiics rnobanbHoli BCMbIWKU KOPOHaBUPYCHOro 3aboneBaHus
COVID-19. ipyrue Bupycbl Toi Xe (hpunoreHeTMYECKO rpynnbi 6bInM OTBETCTBEHHDI 3a NpeAblAyLLUe peroHanbHble
BCMbIwkMY, BKAoyass SARS n MERS. SARS-CoV-2 umeeT 300HO3HOE NPOUCXOXKAEHUE, aHaNnorMyHoe Bupycam-
BO36yAMTeNAM 3TUX NpeAbIAYLLMX BenbiweK. MoBTopsioleecss BHeAPeHUe BUPYCOB XMBOTHbIX B Ye/IOBEYECKYIO
nonynsumio, NpUBoAsiLLee K BCNbIKaM 3a6osieBaHuil, NpefnonaraeT, YTo NoAo6HbIe anuaemMumn B 6yayliemM
Heu36eXkHbl. TakuM 06pa3oM, 3yyeHne NPOUCXOXKAEHMSA U NpoAomKaloLelics aBontouun SARS-CoV-2 faeT BaXHylo
uHdopMaLUIo ANA NOATOTOBKM K 6yAyLLIMM BCMbILLKaM U UX NpefoTBpaLL,eHunto. Huxke npefcTaBneHbl ABe WINOCTPaLu
U3 pa3HbIX UCTOYHUKOB 06 3Bontoumn SARS-CoV-2. Ha nepeoit unntocTpawuum usobpa)keHbl YeTbipe OCHOBHbIX poja
ceMelicTBa KopoHaBupycoe (Coronaviridae), cunyatamu o603HaueHbl YXMBOTHbIE — X03sieBa BUPYCa, a PO30BbIM
wpucdToM — BUpYCbl YenoBeka. Ha BTopoii — 6osiee noapo6Hble AaHHble Ansa poaa Betacoronavirus, K KoTopomy
oTHocuTcsl U SARS-CoV-2. B Hell 06paTuTe BHUMaHWe Ha A/IMHY BEeTBeM, ABnsiowelics rpadpuyeckumMm oTobparkeHnemM
AUCTaHLMIA MeXAy nocnefoBaTeNbHOCTAMMU: YeM Bbille AUCTaHLMSA, TEM 60Jblue pasinymnii HAKONNEHO MeXAY
nocneaoBaTeNIbHOCTIMY, YTO MOXKET FOBOPUTb KaK 0 6bICTPOM HaKON/IEHWM U3MEHEHUI No AelicTBUEM 0T60pa, TaK U 0
nocTeneHHbIM HaKONMEHUU B TeYEHUM GOJbLIOIO MPOMEXXYTKa BpeMeHU. Tak Unu uHaye, AUCTaHLUIO MOXKHO




paccmMmaTpuBaTb B Ka4eCTBEe Mepbl PpoACTBA MeXXAYy U3y4aeMbiMun rpynnamMm.

BetaCoV/WH-Human_1_2019 §
BetaCoV/Wuhan/WIV07/2019 § ! SARS-CoV-2

Deltacoronovirus Gammacoronovirus clad]- 4 BetaCoV/Wuhan/HBCDC-HB-01/2019 § ! (2019-nCoV)
clade 3] y H
Night heron CoV HKU19 Avian CoV/ N BbincoUNuban WO 010 4 bat-related
V/bat/Y /RaTG13/201 M
Wigeon CoV HKU20 BWCoV SW1 @‘ ~; BelaCoVibal/Yunnan/RaTG132013 e | ¢oronavirus
2 BetaCoV/Pangolin/Guangdong/1/2020 )
BetaC 178 | lated

coronavirus

-

BetaCoV/pangolin/Guangxi/P4L/2017 MY |
‘Bat_batSL-CovzCas e ’
Bat_bat-SL-CoVZXC21 wie
Bat_HKU3-1 e

Bat_BICoV/273/2005 e
SARS-CoV_TW1 : SARS-CoV
BtRs-BetaCoV/YN2018D e

- . 10f Human_England Qatar/2012 §
s i 1 Human_MERS-Cov-EMC §

— Human_coronavirus_HKU1 §
100
- MHV-AS9_C12 4mm.

HCoV-NL63 SARS-CoV-2 o[~ Camel_HKU23_HKU23-368F Wl

\\\
N
A \
HCoV-229E [ 'g:::go\‘//‘ \ Human_HCoV-OC43/UK/London/2011 §
PEDV ( -CoV-

T 1™

snijaeuolooeog

Alphacoronovirus

FIPV { HCoV-0C43 — PRCV_ISU-1 Bk
HCoV-HKU1 — SADS-CoV/China/2017 flk

’ l \ RaTG13 Bat-CoV/AFCD307 e
\ CoV/CA0s-1/2008 Y-
—r 005

Human_HCoV-229E/BN1/GER/2015 §

snuineuoooeydyy

MpoaHanusupyiiTe NnpeacTaBneHHble CXeMbl U AN1Sl KAXKA0T0 U3 CeAyIOLLUX YTBEPXKAEHWIA YKaXKuUTe, ABNSETCSA OHO
BEPHbIM U/IN HEBEPHbIM:

KopoHaBupycbl neTyunx mbiwweit (bat-related coronaviruses) u naHronuHos (pangolin-related coronaviruses) Han6onee
poacTBeHHbl SARS-CoV-2

SARS-CoV-2 — nepBblii OTKPbITbI KOPOHABUPYC YenoBeKa, YbUM 6/IMXKANLLIMM U3BECTHbIM POACTBEHHUKOM SABSIETCA
KOPOHaBWpYC, NopaxaroLnin NeTy4nX MblLLei

Bo Bcex pofax cemeiictBa Coronaviridae BcTpeyatoTcs BO36yAMTENM 3a60neBaHnin YenoBeka

MpepcTaBuTenu cemeiictea Coronaviridae cnoco6HbI OTHOCUTESIbHO JIEFKO MEHSITb X0351eB, MePeXoas AaXe Ha
npeacTaBuTenen apyroro knacca

SARS-CoV-2 — He eAMHCTBEHHbIN BUPYC U3 poAa Betacoronavirus, nopaxkatoLmi yenoseka

Bupyc MERS-CoV siBnsietcs 6osiee 61M3KMM pOACTBEHHMKOM BUpycy SARS-CoV, yem Bupyc SARS-CoV-2

X< ¢ %X X%

19.03.2022 13:39:46

[Ts

3ns3

3apaHue ID35 (2apaua Ne 1281

B xopne 3BonoLMM Y MHOIMX LIBETKOBbIX pacTeHuii chpopmupoBanucb I1pMCI'IOCO6J1eHVIﬂ ANA B3aMMoAeNcTBusA ¢
onpeAenéHHbIM TUMOM ONbINUTENS.

Huxe npusefeHbl poTorpadum pasnuuHbIX pacTeHui:




Mocne paHHOM HOPMYNMPOBKM 3afiaHUs PUBEAEHbI TPU CTONGL,a 3/1EMEHTOB AJIl COMOCTaBNeHUs:
B neBoM cTon6ue NnpuBefieH CNUCOK ONbinUTenNei (CNUCoK N36bITOYEH — B HEM eCTb JIULLHUE TUMbI ONblNUTenei).
B cpepHeM cTonbLe yKa3aHbl HoMepa ¢oTorpaduii (camu ¢poTo NpUBeAEHbI Bbille).

B npaBom cTonb6Le npuBeAeH CNMCOK NPUCNOCO6JieHUit LiBeTKa (CNMCOK U36bITOYEH — B HEM €CTb JIMLIHUE
XapaKTepUCTUKM).

PaccmoTpuTte doTorpadum LLIBETKOB UM COLBETMIA U COOTHECUTE UX C OCHOBHbIM XapaKTEePHbIM A/1sl HUX TUMOM
onbiNUTENs U NPUCNOCO6NEHUAMYU AN1Si PUBNIEYEHUS 3TOTO ONbIUTENS.

Kaxabivi an1emeHT n3 cpegHero cTosblya MOXHO COeAUHNTL CTPEJIKON TOIbKO C OAHUM 371eMEHTOM B JIeBOM CTOJI6Le u/uin
B paBoM cTos6Le. Kaxaas cTpesika JO/DKHa ObITb YHUKaIbHOM, T.€. MPOBECTYU ABe CTPEJIKU OT ABYX 31EMEHTOB CPEAHEro
cTon6La K 04HOMY U TOMY Ke 371eMEHTY J1eBoro (Mm npaBoro) ctonbya Hesb3s!

[ns Toro, 4TOGbI MPOBEeCTU CTPEJIKY rnepeTsaHuTe MbILLIKOW 3/1eMEeHT K KOTOPOMY Bbl MIPOBOANTE CTPEJIKY NoBepx 3/ieMeHTa
OT KOTOPOro J4O/PKHa AT CTpesika U OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLleHue.

OTBeT yyeHuKa

1) LiBeTku spkue akTMHOMOpGHble. HekTap 06WMbHbIN,
ArNy6oKO CrpATaH B Tpy6kax BeHuYMKa WA  LrnopLax.
MpucyTcTBYOT yKasaTenu HekTapa. LiBeTku pacnyckatoTcs
[HEM Y 3aKpbIBAOTCS HOYbIO, UMEIOT cNlabblil 3anax

Il) LiBeTkun 6enble unu cnabo okpalleHHble. HekTap rny6oko
cnpATaH B TpybKax BeHYMKa WAM wwnopuax. YkasaTtenu
HekTapa oTcyTCTBYHOT. LIBETKM pacnyckaroTcs BEYEpOM WUn
HOYbIO ¥ UCTOYAIOT CUJIbHbIN CNagKoBaTblil apomar

‘ A) MNepenoHyaToKpbinble

I B) [lHeBHble 6aboukmn N o
1) LiBeTKM spKO OKpalleHbl B KPaCHbIA WU OpaHXXeBbli,

auromopoHble. HekTap rny6oko cnpstaH B NPOYHOM
OKOJIOLBeTHYKe. LiBeTeHune yTpeHHee, apoMaT oTcyTCTByeT

‘ C) HouHble 6a6o4ku

‘D) Myxu IV) LiBeTku spKue, Xentble WM CuHWe, 3uromopdHble ¢
nocajloqHOM NMOWaAKon, npoyHble. HekTap cnpsTaH, HO
Herny6oko. EcTb ykasaTenu HekTapa

‘ E) MTuupl Y y P

V) LiBeTku 6enble WU KpemoBble, KpyrHble C MPOYHbIM
OKOJIOLBETHUKOM U LIBETOHOXKOW. HekTap 06WMbHBbIN.
’LlBeTKM pacryckaloTCsi BeYepoM WM  HOYbIO, UMelT
(pPYKTOBbIW, THUNOCTHbIA, GPOAUNbHLIA 3anax WAM 3anax
nneceHun

‘ F) NeTyuune Mbiwn

VI) LBeTku TEMHble, KOpPUYHEBO-NypnypHble. HekTap
oTcyTCcTBYyeT. LiBeTku wucTovaloT 3anax pasnaratoLierocs
6enka

<&
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3apanue ID37 (3apaua N 1281521)

Hwxe npueepeHbl M306pa)|(eum| HEKOTOpbIX NpeAcTaBUTENEeN OTPAAOB Knacca Aves:

Mocne paHHON d)OpMyﬂMPOBKVI 3apjaHua npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /19 CONOCTABJIEHUSA:

B neeom cTonbue NnpUBefeH CNMCOK Ha3BaHWi CUCTEMATUYECKUX rpynn (CMIUCOK U36bITOYEH — B HEM €CTb IULIHNE
HasBaHuA).

B cpegHeM cTonbLe yKa3aHbl HoMepa ¢poTorpaduii (camu ¢poTo NpUBEAEHDI Bbille).

B npaBom cTon6ue npMeeAeH CNUCOK XapaKTepUCTUK OTPAAOB (CMUCOK U36bITOUEH — B HEM €CTb JILLHUE
XapaKTepucTUKM).

Wcnonb3ysa gaHHble 0 Mopdonorum, 3Konorum U CUCTeMaTUKKU, COOTHeCUTE U306paXKeHne ¢ Ha3BaHMEM OTpsAja U
noaxopsLeil ANl HEro XxapakTepUCTUKOM.

Kaxxabivi 271eMeHT 13 CpegHero cTosbLa MOXHO COeAUHUTL CTPESIKOM TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTOJI6LE U/Wn
B paBoM cTos6Le. Kax/as CTpesika JO/KHA 6biTb YHUKaIbHOM, T.€. POBECTU ABE CTPEJIKU OT ABYX 3IEMEHTOB CPEAHEro
cTon6ya K 04HOMY U TOMY XK€ 37IEMEHTY J1eBOro (Mm npaBoro) cTonbya Hesb3s!

17151 TOro, 4T06bI POBECTU CTPEIKY MEPETAHUTE MbILLKOM 3/1eMEHT K KOTOPOMY Bbl IPOBOAMTE CTPESIKY MOBEpX d/1eMeHTa
OT KOTOPOIo JOJIKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY dI€MEHTaMm MOBTOPUTE UX
nepemelLeHue.




OTBeT yyeHuKa

|) OKOJ'IOBO,CleIe, XOpOLO HbIpAKoLMe, UCKIHYUTENTbHO
pbl60HﬂHble nTuupl. M’He3pgATca B CeBepPHbIX LWMpOoTax

1) MTLbl pa3MepoM C ApO3Aa C HOYHOI aKTUBHOCTLIO. Ha
Tepputopun Poccun BcTpeyaeTcs TONIbKO 2 BUZA U3 3TOro
kOTpﬂ,cl,a. [He3pa ycTpauBaloT Bcerga Ha 3emne. [HEM,
06bIYHO, CUAAT HEMOABMXKHO, MPUXKABLUUCb K BeTKe U
CyuKy

‘ A) OTpsapg Marapoo6pa3sHble (Gaviiformes)

11) MTULbI cpesHNX pasMepoB C MasieHbKUM KJTHOBOM U C
XOpOLIO  BblpaXXeHHOW  BockoBuuen. Cpean  HuX
BCTpeYaeTCs MHOrO CMHAHTPOMHbIX BUAOB

‘ B) Otpsag Mony6eo6pasHbie (Columbiformes)

C) OTpag fcTpe6oobpasHble
(Accipteriformes)

IV) MTWUbI CPEAHUX U MENKUX PasMepoB C OYEHb APKO
®doto OKpalleHHbIM OMEPEHNEM U YaCTUYHbIM CpacTaHueMm
tdanaHr nanbueB. Cpefu HUX  BCTpevaroTcs  Kak
pbI6osfHbIE, TaK M HACEKOMOSIAHbIE BUAbI

D) OTpsg Pakweo6pasHble (Coraciiformes)

doTo
E) OTpAag Ko3opoeobpasHble 2 V) TMTuubl pasHoobBpasHbix pa3mepoB. BbigensatoTcs
(Caprimulgiformes) OrPOMHbIM BU0BbIM 1 3KONOrMYECKUM pasHoo6pasnem
A\ DoTo
F) OTpsag Bopo6bnHoO6pasHble 3 VI) MTuubl  KPynHbIX  pasMepoB,  OTIUYUTEbHOM
(Passeriformes) J 0COBEHHOCTBIO KOTOPbIX ABASETCA TO, YTO BCe 4 Manblia
_doTo 3aKJ104EHbI B OAHY KOXXMCTYIO NeperoHKy
G) OTpsaa MenukaHoo6pasHble 4

(Pelecaniformes) VII) CyxonyTHble NTULbl, 06befMHsIEMble B CemelcTBa
doTo TeTepeBuHble N (PasaHOBble, CPeAn KOTOPbIX MMeTCA

5 Kak ocefifble, Tak v nepenétHble hopmbl

‘ H) OTpsag Kypoo6pasHbie (Galliformes)

VIIl) MpeacTaBuTeny aToro oTpsiaa B PasinyHoN CTEMNeH
cBA3aHbl C BOAoi. B knapke HauGonee vacTo
BCTpevaeTcs 4 Anua. OTKNbIABAOT Aila 6o B rHe3ao,
J) OTpsig MoraHkoo6pasHble 06blYHO npeAcTaBnsitollee coboit IMKYy B Mecke, nv6o
(Podicipediformes) NpsIMO Ha rosble cKarnbl

N S

‘ 1) OTpsg PxxaHkoo6pa3sHble (Charadriiformes)

IX) PyneBble nepbsa He pasBuTbl. THE340 B 60/bLIMHCTBE
cnyyaeB, NpeACTaBsieT COGOV MaBaloLWylo Kyyy U3
pacTUTeNbHbIX OCTaTKOB. Pbl6osifHble

y

X) B kauecTBe npeAcTaBUTENEN AAHHOTO OTPALA MOXHO
OTMeTUTb  ACTpeba-TeTepeBATHUKA,  CKoMy,  opna-
MOTUbHUKA

dp—
<

Bpems oTBeTa: 19.03.2022 13:48:09

Bannbl: 4.5n35

3agaHue ID39 (2apaua N2 1281529)

Mo AaHHbIM BO3, MHCYNbT (OCTPOE HapyLueHWe MO3roBOro KpOBOO6paLLLeHUs], NPUBOASILLEE K HEKPO3Y HEPBHOI TKaH!) —
BTOpas Mo YacToTe NPUYMHA CMEpTU Nocne UeMnyecKoii 6onesHun cepaua. MepeocTeneHHoli 3agadeil Bpaya ABnseTcs
cKopeliLiee YCTaHOB/IEHUE NPUYMHBI MHCY/IbTa A1l ONpeAeneHns TaKTUKK nedenuns. Ha pucyHkax Hymxe nsobpaxeHa
Mogenb KPOBOO6paLLeHNsi TKaHU FOSIOBHOrO MO3ra:

A DL 4



Mocne paHHoI popMyNMpPOBKM 3afaHUs NPUBEAEHDI TPU CTON6LA IIEMEHTOB /1Sl CONOCTaB/EeHUSA:

B neBom cTonbue NpUBeAeH CNMCOK TUMOB MLLIEMUYECKOro UHCYNbTa (CMMCOK U36bITOYEH - B HEM €CTb JIMLLHKE
3N1€MEHTbI).

B cpeaHeM cTonbue ykasaHbl HOMepa PUCYHKOB (CaMM PUCYHKM NPUBEAEHbI BbiLue).
B npaBom cTon6ue NpUBefeH CMCOK OCHOBHbIX aKTOPOB pUCKa (CMCOK M36bITOYEH - B HEM €CTb INLLIHNE 3NIEMEHTbI).

YcTaHOBUTE TUMN ULLIEMUYECKOr0 MHCY/IbTa U OCHOBHOI (haKTOp puUcCKa ero pasBuUTHS Mo KapTUHE PacrosnoXKeHUs 04aros
MLLIEMUK, UX KOHTYPY U pPa3Mepy, a TaKXKe M0 COCTOSIHUIO KPOBEHOCHOI0 pycna.

Kaxxgbivi 271eMeHT 13 CpegHero cTosibLa MOXHO COEAUHNTL CTPEJIKON TOJIbKO C OAHUM 371EMEHTOM B JIEBOM CTOJI6LE U/Uin
B ripaBoM cTosbue. Kaxzasi CTpesika ZO/DKHA OblTb YHUKaIbHOM, T.€. MPOBECTU ABe CTPEKMN OT ABYX 3/IeMEHTOB CPEeAHEro
cTon6La K 0O4HOMY U TOMY e 971EMEHTY J1eBOro (Mm NpaBoro) cTonbya Hesb3s!

15151 TOro, 4T06bI MPOBECTM CTPEJIKY MEPETAHUTE MbILIKOM 3IEMEHT K KOTOPOMY Bbi [POBOAMTE CTPEJIKY MOBEPX S/1eMeHTa
OT KOTOPOIO OIXXHa UATU CTPESIKa M OTryCTUTE. YT06bI OTMEHNTD CTPESIKY MEX/Y d/IeMeHTaMu [OBTOPUTE X
riepemeLLeHme.

OTBeT y4yeHuka

A) Cocyauctas  AMCCEKUMs,  OCJIOXHEHHas

. 1) dubpunnaums npepcepavin (3acTol KpoBu B
MHCYNbTOM (paccnoeHune CoCyAUCTON CTEHKM) ) P Y pencepauit ( p

neBbIX Kamepax cepAua C 06pasoBaHUEM
BHYTpUCEpPAEYHOro Tpomba)

B) ATepoTpoM6oTUYECKUi VHCYNbT
(aTepocknepos, OC/IOXHEHHbIV TPOM6030M
SnswKn) PUCYHOK 4 I) Bbicokne uMbpbl apTepuanbHOro [JaBfieHns
‘1 (Bbiwwe 200 MM pT CT)
C) JlakyHapHbii  WMHCYnbT  (TMNepTOHWYecKas .
GonesHb MenKUX cocyaos c PucyHoK Ill)  HacnencTBeHHbIi  fedeKT  MiasMeHHbIX
aKTOPOB Koarynsumm
MUKPOKPOBON3IUAHUAMM) 2 ¢ P rynay
D) [ eMOaUHaMUYECKMiA WHCYNBT (pearoe  PUCYHOK 1IV) HacnepcTBeHHbIii ieheKT MUTOXOHAPUabHbIX
€PMEHTOB, OTBETCTBEHHbIX 3a CUHTe3 ATO
CHWXXeHVEe 06beMHOro NoToka KpoBW B FOIOBHOM 3 bep
Mosre)
PuCyHOK V) O6MOpOYHble  COCTOSHUSI C  NafeHuem
y
. . apTepuanbHOro faBsieHns
E) MeTa6onuueckuin MHCybT (TKaHeBo aedbuunt 4 pTep A
aHepruu)
mecyHOKl 'VI) MoBbIWEHHbIA  ypOBEHb  XOJlecTepuHa MU
F) Peonoruveckuii  UHCynbT  (TIOBbilueHME 5 NIMNOMNPOTENMHOB HU3KOW MJOTHOCTM B Miasme
KpoBU

CBepTbIBAEMOCTY KPOBM)

VII) FMnepmMo6unbHOCTb CycTaBOB, Ype3mMepHasi
PacTSXXUMOCTb CBA3OK W KOXW, pe3Kue noBopoTbl
Lwen

G) TpoMB03IMBONMYECKUIA  UHCYNbT  (TpaH3uT
TPoM6a M3 BHeLHero UCTOYHUKA C 3aKyrnopKoii B
cocyfiax rofloBHOro Mo3ra)
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3apaHue ID41 (3apaqa N2 1281533)

Ha pucyHkax noka3aHbl noBpexaeHusi Mmonekyn [HK (B ka)xaoM crnyyae u3o6paxeHa ToNbKO NOBpPeXAeHHas YacTb
MoneKy/ibl), KOTOpble BO3HUKAIOT MoJ, AeiCTBUEM Pa3/IMUHbIX paKTOpoB GU3MUYECKOI U XMMUYECKOW NPUPOAbI:

1 NH,

N AN

+/CH3

2 o 9

HO

HO

NH
N/KO

7
N N/J

NH,

3 0 4 N,
NAO O)\N N0

Mocne paHHOM HOPMYNMPOBKM 3afaHNs MPUBEAEHbI TPU CTONI6L,A 3NIEMEHTOB AJIsi COMOCTaBNEeHUN:
B nesom cTonbue npUBeAeH CNMCOK NPUYMH MOSIBNEHUSI NOBPEXAEHWIA.

B cpeaHeMm cTonbue ykasaHbl HoMepa hopmysn (camu popmysbl NpuBefeHbl Bbilue).

B npaBom cTon6ue npuBefeH CnMcoK GpepmMeHTOB UK NyTeil penapauum.

ConocTaBbTe KaX/0e NoBpeXAeH1e C OCHOBHOI NPUYNHON ero BO3HMKHOBeHUs (cnucok A-E) n depmeHTom (Mnu nytem
penapauuu), OTBETCTBEHHbIM 3a UCMPaB/IeHNe 3TOro NOBPeXAeHus (cnucok I-V).

Kaxabivi a51eMeHT U3 cpeHero cTosbLa MOXHO COeAUHUTb CTPEJIKOM TOJIbKO C OAHUM 371eMEHTOM B JIEBOM CTO/16L€e U/Un
B rpaBoM cTonbue. Kaxzas cTpeska 4o/KHa 6biTb YHUKAJIbHOM, T.€. MPOBECTYU [1BE CTPENIKU OT [ABYX 9/1IEMEHTOB CPEAHEr0
cTon6La K 0fHOMY U TOMY XXe 3/IEMEHTY IeBOro (MM NMpaBoro) cTonbLa Henb3s!

,ﬂﬂﬂ TOro, 4T06b! NPpoBeCTN CTPEJIKY NnepeTsaHnTe MbILLKOW 3/IEMEHT K KOTOPOMY Bbl rMpoBoANTE CTPEJIKY NOBEPX 3/1IEMEHTa
OT KOTOPOro JO/DKHa AT CcTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLljeHue.




OTBeT yyeHuKa

dopmyna
1
| A) OKUCIEHME a30TUCTOrO OCHOBAHMS 1) AHK-tboTonmasa ‘
\ dopmyna
B) [esaMuHMpOBaHWE a30TUCTOr0 OCHOBaHWSA 2 1l) OkcugaTusHas gemetunasa JHK ‘
(3amMeHa amMuHOrpynMbl Ha KeTorpynny)
dopmyna ) OHK-rnvkosunasa  NTHL1,  ysHatowas
‘ C) MeTunupoBaHue a3oTUCTOrO OCHOBaHUSA f 3 OKMCNEHHble a30TUCTble OCHOBaHMA
‘ D) YnbTpaduoneToBblii cBET T\md)opMyna 1IV) Cuctema mucmaty-penapauum ‘
4
’ E) Own6km pa6oTbl JHK-nonmmepasbl T\‘i 1 V) Ypauun-OHK-rnukosunasa ‘
\ dopmyna
5

Bpems oTBeTa: 19.03.2022 13:57:09

Bannb!: Suns5

3apanue ID43 (3apaua e 1281540)

Hu)ke npuBefieHbl pasiyHble FreHOTUNbI PAacTEHWIA, BCE FeHbl PacronoXeHbl Ha pa3HbIX XpOMOCOMaX:

1. aabbccddee
2. AABbCcDdEe
3. AaBbCcddee
4. AABbCCDdee
5. AABBCcddee

Mocne paHHoI pOpMYNMPOBKM 3afaHUs NPUBEAEHDBI TPU CTON6LA IIEMEHTOB /1Sl CONOCTaB/EeHuUs:

B neBom cTonbue npuBefeH CNMCOK KONMYECTBa TUMOB raMmeT, KOTOpoe CNoco6HO 06pa3oBbliBaTh pacTeHne (CIMcoK
N36bITOYEH — B HEM €CTb JIULLHUE 3HAYEHUs).

B cpegHeM cTon6Le yKa3aHbl FeHOTUIbI pacTeHMA.

B npaBom cTon6Le NpMBeAeH CIUCOK KONMYECTBA FeHOTUNNYECKMX KJTaCCOB, KOTOPble MOXXHO MOYYUTb Npu
CaMOoOnMbIJIEeHU PacTeHUs (CMUCOK M36bITOYEH — B HEM €CTb JIMLLUHUE 3HAYEHUs).

CooTHecUTe reHoTUN PacTeHus], KOJIMYECTBO TUMOB raMeT, KOTOpPoe fJaHHOe pacTeHne cnocobHo o6pa3oBbiBaTb, U
KOJINYECTBO FeHOTUMMYECKUX KJTAaCCOB, KOTOPbie MOXXHO MOJIy4YUTb NMPY CAaMOONbIJIEHUM 3TOFO PacTeHUS.

Kaxxabivi 271eMeHT 13 cpeHero cTosbLa MOXHO COEAUHUTb CTPEIKOM TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U/Wn
B paBoM cTos6Le. Kax/as cTpesika AOKHA 6biTb YHUKaIbHOM, T.€. MPOBECTYU ABE CTPEsIKU OT ABYX 3IEMEHTOB CPEAHEro
cTon6ya K 0O4HOMY U TOMY XK€ 371eEMEHTY J1eBOro (Mim npasoro) cTonbya Hesb3s!

[lns Toro, 4TO6bI POBECTYU CTPEJIKY NEPETSHUTE MbILLKOW 3/1EMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEpPX d1eMeHTa
OT KOTOPOro AO/MKHA MATU CTPEJIKa U OTrycTUTe. YT06bI OTMEHUTL CTPESIKY MEXAY 3/IEMEHTaMU MOBTOPUTE UX
nepemetleHue.

OTBeT yyeHuKa

1. aabbccddee

2. AABbCcDdEe ‘ V) 4 ‘

3. AaBbCcddee ‘ V)8 ‘

4. AABbCCDdee Vi) 9 |



/

|

G) 16 r *5. AABBCcddee f

H) 27

1) 81

Bpems oTBerTa: 19.03.2022 14:00:05

Bannbi:

Suns5

3apanue ID52 (3apaua Ne 1281552)

[na 6akTepuodara naM6aa xapaKTepHO ABa TUMa YXU3HEHHbIX LIUKIIOB — IMTUYECKMUIA, Korga dar akTUBHO
pennuumpyeTcs U paspyluaeT KNeTKU KuweyHoii nanoyku (Escherichia coli), unu nu3oreHHblit, Korga reHom ¢ara
BcTpauBaeTcs B Monekyny [1HK kneTku 6akTepun B yHUKanbHbIW TOKYC reHoMa ¢ NoMoL,bio NnpoLecca, Ha3blIBaeMoro
caiT-cneuuduyeckoin pekombuHaumeii. Ha pucyHke 1 nokasaHa ynpouieHHasi CXeMa perynsiuum 3KCnpeccumn AByX reHoB
6akTepuodara — cl u cro. B cnyyae nuTMueckoro uukna c npoMmotopa PR akcnpeccupyeTcs reH cro, a Takye agpyrue

reHbl, Heo6xoAUMbIe AJ1s NPOTEeKaHUA NIMTUYECKOro LukKna. benok cro 6nokupyeT TpaHCKpunUmio ¢ npomoTopa Pry
(cTpenka ¢ TynbiM KOHL,0M), CBA3bIBAACH C NOC/Ie0BaTENbHOCTbIO-0nepaTopoM. B cnyuyae nusoreHHoro uukna daroeas
OHK cywecTsyeT B BUge npocdara, BctpoeHHoro B [IHK 6akTepuanbHoii knetku. Mpu aToM akTMBEH npoMoTop PRy, ©
KoToporo akcnpeccupyeTcs reH cl. Benok cl 6nokupyeTt npoMoTop PR, Tak)Ke cBA3biBasiCb ¢ onepaTtopom. benok cl
AOMNOJNIHUTENIbHO aKTUBUPYET NpoMoTop PRy (cTpenika ¢ ocTpbiM KOHLOM), npuBneKkas K HeMy PHK-nonumepasy (B
oTnuymMe oT npoMoTopa PR npoMoTop PRy AiBNsieTcs cnabbiM U TpebyeT [OMONHUTENBHON aKTUBALMK).

PucyHok 1
JINTUYECKUI UMKA
Pem cro Pr
cl ‘_l cro
" — Onepatop -~ [OHK ¢ara

PHK-nonnmepasa

JIN30reHHbIN LMK '%
Pg

M cl PR
cro
O

. JL%_':#IIDJ_I_% . Mpodar

L____Onepatop |
e B HK 6akTepun

PHK-nonnmepasa

Mpu 3apaxxeHun arom namépa knetok E. coli, paBHOMepHO NOKpPbIBaIOLLMX MOBEPXHOCTb Yaluku MeTpw, B cnoe
6aKTepuil NOABNAIOTCA TaK HasblBaeMble 6NIALLKM — Y4aCTKHU, FAe pocT 6aKTepuii HapyLieH. O6bIYHO NPU 3apaXeHun
KynbTypbl E. coli parom aukoro Tuna (WT) o6pasytoTcsi B OCHOBHOM MYTHble 65LKK (Tun 1 Ha pucyHKe 2A, yawka A1),
1 MeHbLUee KONUYECTBO MOMTHOCTbIO NPo3payHbixX 6nislLeK (TUN 2 Ha pucyHKe 2A, yawka A1). Ecnu u3 6akTtepwii B
MYTHbIX 6nsLKax (Tun 1) BbIpacTUTb KyNbTYpy, a NOTOM J06aBUTb K TaKoii KynbType ¢ar AUKOro TUna, To 3aMeTHbIX
WU3MeHeHWih He HabnogaeTca (pUcyHok 26, yawka b1).

YueHble 06Hapyunu gsa MyTaHTa ¢ara naméaa — X u Y, KoTopble 06pasyloT TONbKO Npo3payHble KOIOHWM Npy
3apaeHum Knetok E. coli (pucyHok 2A, yawwku A2 u A3). YueHbIM YAaNoChb YCTaHOBUTD, YTO B 3TUX LUTAMMaxX
CO/lePXXUTCSA MO0 OAHOI TOUEYHON MyTaLMK (3TH SKCMEPUMEHTbI 3[,eCb He onucaHbl). Mpu 3apa)keHun 6akTepwii,
BblpaLL,eHHbIX U3 6nsLWweK TUNa 1 (MonyYeHHbIX Npy 3apa)keHnn parom AUKOro TUna), parom X 3aMeTHbIX U3MEHEHWIi He
Habniopaetca (pucyHok 2B, yawka 62). OaHaKo ecnin B TaKOM 9KCMePUMEHTe UCMOoNb30BaTb MyTaHTHbIN dar Y, To Ha
yaluKe NoABASAIOTCA Npo3payHble 6nsawKm (pucyHok 2B, yawka B3).

PMCVHOK 2 KynbTypa E.coli




—

E.coli + WT ¢dar A E.coli + dar A (myTaHT X) E.coli + ¢ar A (myTaHTY)
A‘ ‘

E.coli (1) + WT dar A E.coli (1) + dar A (myTaHT X) E.coli (1) + dar A (myTaHTY)
52‘ 53 ‘

1) Kako# TuM XM3HeHHOro Lykna npeobnaaaeT y Gbaros B MyTHbIX 6nsilukax (tun 1)?

b1

OTBeTbTE Ha cneayouime nogesonpocobl:

2) Kakoii TUM )XM3HeHHOro LuKa npeo6nagaet y dharoB B Npo3payHbix 6nsikax (Tun 2)?

3) Movemy daru gukoro Tuna (WT) He fatoT GAsLLEK Ha YallKe C 6aKTepUsiMU, BbIPALLEHHbIMU U3 MYTHbIX 6asiLeK (Tun
1)?

4) KakvMu SiBNsit0TCS MyTaLmm B WiTammax X v Y — JOMUHaAHTHbIMU UK peLeccBHbIMU? O6bsCHUTE Ball OTBET.

5) B kakoW (Kakux) nocnefoBaTesibHOCTAX MOr/ia Npov3onTH MyTauums y wtaMma X? CunTaiite, Yto MyTauus genaet
nocnefoBaTeNbHOCTb, B KOTOPO OHAa BO3HWKIA, MOHOCTbIO HeYHKLMOHaNbHOW. O6BbACHUTE Ball OTBET.

6) B kako (kakux) nocnefoBaTesibHOCTAX MOr/a MPOM30NTU MyTaums y WwTamma Y? CunTaiTe, 4To MyTauus aenaet
nocnieAoBaTeIbHOCTb, B KOTOPOI OHa BO3HMKIA, MOJIHOCTbIO HeyHKLMOHanbHON. O6bACHUTE Ball OTBeT.

Tpyn BHeceHnn oTBeTa B 110J1€ HUXKE, no»(anyﬁcra, COXpaHﬂﬁTe HyMepauuio NojBoNpoCcoB Ha KOTOPbIe Bbl AaeTe OTBETbI!

OTBeT yYyeHuKa

1) T.K. 3T1 6NISLLKM HENPO3pPayYHbl, 3HAYUT B HUX OCTatOTCsA 6aKkTepuu, 3HauuT GakTepuodar B 6nsilukax Tuna 1 He
paspyLlaeT KNeTKK, 3Ha4uT y haroB B 3TUX GIsiLLKaX Npeo6nafaeT IM30reHHbI TUM )XU3HeHHoro uukna (OKL).

2) T.K. 61I5ILLUKM NPO3payHbl, 3HAYUT B HUX He coflepxKaTcs 6akTepuu, 1 BCe KIIETKW, paHee HaxoAMBLUMECS B G/siLLKaX TUna
2, pa3pyLLUeHbl, 3HaUUT y haroB B 3TUX 6/siLLKaX Npeo6bnafaeT MMTUYeckuin Tun XL,

3) BakTepuu B UCXOAHbIX 6asiLLKaXx (TUM 1) yxxe 3apaxkeHbl haramu (Mpy 9TOM UMELOLLMX NU30reHHbIn T1n XL), noatomy
B laHHOW KyNIbType He MOryT 06pa3oBaTbCst MyTHble 6/1LLKM TUMa 1, Befb Bce 6aKkTepum oTTyzia v Tak 3apaxkeHbl Garom
B I3oreHHoM Tune XL (To ecTb, CTporo roBops, BCs KynbTypa B AaHHOI YaluKe [eTpy ABNAETCS CMIIOLWHOW 6ISLLKOM
Tuna 1). B To e Bpemsi, BO BCeX KieTKax B 3Toi Ky/bType BbipabaTbiBaeTcsa 6enok cl (Beap kaxzas KneTka uMeeT dar B
nusoreHHoM XLL), KoTopblIi 6110KMPYET NUTUYecKuid TUM XKLL => daru He pa3pyLuatoT KNeTKu => Npo3payHble GRsLLKK
TUMNa 2 He 06pasytoTcs.

4) B cnyyae BUpycoB (KaK 1 6aKTepuii) HEYyMECTHO FOBOPUTb O PELLECCUBHOCTMW/LOMWHAHTOCTU TEX USIU MHBIX MyTaLUi,
Befib 15 ONpejeNeHus PeLLeCCUBHbIX U IOMVWHAHTHbIX anenein reHa B opraHuaMe JO/MKEH 6biTb KaK MUHUMYM
LUMNIOUAHBIA HaBop XPOMOCOM, @ BUPYCbI (harv B TOM YMCIIE) UMEIOT rarionaHbli Habop (fa ¥ XPOMOCOMbI Y HUX
OTCYTCTBYHOT). MO3TOMY Henb3s ckasaTb JOMUHAHTHBIMU WU PELLECCUBHBIMU ABNSIOTCA MyTaLmu B LUTaMMax X u Y.

5) BeposATHO, MyTaLms B WTamme X NpousoLusia B reHe cl, TeM cambiM Gary 3Toro wraMma He MOryT 06pasoBaTh 6IALLKM
Tuna 1, T.K. He MOTyT NEPEXOANTb B IM30reHHbIN TN XKL, B To )e Bpemsi, npu fo6aBneHun aToro dara B KynbTypy ¢
aKTUBHbIM reHoM cl, 6enok cl cnocobeH cBaA3aTbCA € orepaTopom B reHoMe ¢ara wramma X => dar wramma X
NepexoAmnT B IU30reHHbIN XKL, => 614LKK OTCYTCTBYHOT (06bSICHEHWE OTCYTCTBUSA B/sILLEK B TAKOM KY/bType eCTb B
noanyHkre 3).

6)B03MOXHO, MyTaLms B lUTaMMe Y MpousoLLa B ONepaTope, a TOYHee B €ro caiiTe CBA3bIBaHUs ¢ 6enkoM cl, B
pesynbTaTe Yero aToT dar He MCOXeT NnepeTH B Nn3oreHHbii XKL, u cnocobeH 06pa3oBbiBaTh TONbKO NPO3payHble
6nsWKM TMNa 2. B T e BpeMms, Aaxe fobaBneHue aToro dara B KyNlbTypy, UMetoLLYto 6enoK cl, BeAET K o6pa3oBaHmio
npo3payHbix 6rsLek, Befib 610K cl He MOXeT CBA3aTbCs C OMepaTopoM 3TOro LWTaMMa => AaHHbli par MoxeT
Haxo[MTbCs TONbKO B NnTUYeckoM Tune XKL, v 6yaeT paspyLluaTb KETKM ¢ 06pa3oBaHUEM Mpo3payHbIx 6risLeK Tuna 2
[axke nNpy Hannumu 6enka cl.
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3apaHue ID54 (3apaua Ne 1281554)

LigeT WwepcTy y MAEKONUTAIOLWMX CBA3aH C paboToii hepMeHTa TUPO3NHa3bl, KOTOPbIN KaTanua3nupyeT ofHY U3 peakuuii,
Heo6XoANMYIO ANA NPeBpaLLEeHUsi TAPO3MHA B NUFMEHT MenaHuH. TUpo3nHa3a HaKaniIMBaeTca B 0CO6bIX KNeTOUHbIX
Be3MKynax, MenaHocomax, rae 1 NpoucXoAuT CUHTE3 NUrMeHTa. B cBOI0 ouepeab MenaHOCOMbI 06pa3yloTcs B KileTKax
MenaHo6nacTax, KOTopble B poLecce IM6PMOHANbHOr0 Pa3BUTUA MUTPUPYIOT U3 HEPBHOTO rPe6HsA B ANMAEPMUC KOXM,
rAe NpeBpaLLaloTca B MENaHoOLMTbI — KETKU, ONpeAensiolme LBET KOXKMU 1 LepCTy.

Y amepuKaHcKux Hopok (Neovison vison) onucaH reH H, NnpoAyKT KOTOpPOro UrpaeT KiouyeByio posnb B popMupoBaHum
MeJlaHO611acTOB M MUrpaLK UX U3 HepBHOro rpe6Hs. MeH UMeeT ABa annens. Annenb Avkoro Tuna H onpepenset
HOpMarnbHoe pa3BUTME MeNaHo61acToB, U FOMO3UrOTbI MO AAHHOMY alfielo UMEIOT KOPUYHEBYIO LWepcTb (peHoTun
AvKoro TUna). Y obnapareneit MytaHTHoro ansiens h HapylueHbl 6MoreHes U MUrpaLus MenaHo6s1acToB, B pesynbTaTe
yero wwepcTb ocTaeTcs 6enoi. [laHHbIN annenb KOAOMWUHMPYET MO OTHOLLEHUIO K annesnto AUKoro Tuna. Feteposurorbi
MMeloT neruii okpac (Menkue 6enbie NATHa Ha KopuyHeBoM (hoHe). Kpome Toro, reH o6napaeTt nneioTponHbIM
addekToM. FoMo3uroTbl no annenio h rnyxue, rerepo3nroTbl U FOMO3UroThbl Mo annenio H UMeloT HopMarbHblii CAyX.

MpoaykT apyroro reHa M perynupyet o6pasoBaHue u nepeMelL,eHne MeNaHoCOM B KNeTKe. [loMUHaHTHbI annenb
AaHHOrO reHa onpegensiet heHoTUn AuKoro Tuna. MpoAyKT peleccuMBHOro annens m paéoraet MeHee adpHeKTUBHO, B
pesynbTaTe Yero o6pasyeTcs MeHblUe MeSTaHOCOM M XXMBOTHbIE UMEIOT CBETN0-KOPUYHEBbIIi MeX.

Ha 3Bepodepme pa3BoasT ABe YMCTbIE JIMHMN HOPOK, (DEHOTUM KOTOPbIX CBA3aH C eiCTBMEM ONUCaHHbIX FreHoB. Hopku
nuHuKu Moiin cBeTno-KopuyHeBble. Hopku nuHun XeanyHp, 6enble u rnyxue.

OTBeTbTe Ha cneaylowue NoABoNpPoChI:

1) Kakoi reHoTUn UMEIOT HOPKM IMHUIA Mol v XeAnyHA, eCnv Kaxkas U3 HUX HeceT MyTaLuio TOJIbKO B OAHOM U3
OMNUCaHHbIX reHoB?

2) Kakue reHoTvn 1 heHoTuUMn no npuaHakaM okpaca LWepCTU U Hanmuus cryxa 6yayT umMeTb rubpugbl F1 oT ckpeLimBaHus
LaHHbIX YACTbIX IMHUIA?

3) B KaKOM COOTHOLLEHUU B F2 MOXHO 0XKUAATb POXKAEHUE IMyXMX AeTEHbILWEN U AeTeHbIWen C HOpMasbHbIM CITyXOM?

4) CKOJIbKO (heHOTUMUYECKMX KNTAaCCOB MO MPU3HaKy OKpaca LepCTU MOXHO oxuaaTb B F2? Mepeuncnute Bce
BO3MOXHble (PEHOTUMbI ¥ COOTBETCTBYHOLLME UM FEHOTUMbI.

5) Kakoe pacLienieHne MOXHO 0XnaaTtb B F2 04HOBPEMEHHO MO ABYM NpU3HaKaM — HalMume ciyxa U LUBeT LWepcTu?

an BHeCeHUU OTBETa B oJie HUXKe, no»(anyﬁcra, coxpaHmiTe HyMepaLuio Nno4BornpocoB Ha KoOTopbie Bbl faeTe oTBeTbl!

OTBeT yYyeHuka

1) T.K. IMHUA MOIN MMeeT CBeT/I0-KOPUYHEBDBIN OKpac, 3Ha4YUT OHa - peLlecCUBHas FOMO3UroTa no reHy M, a T.K. MyTaums
npousoLuna Nnwb B O4HOM U3 FeHOB => reHoTun nuHum Monn - HHmm

T.K. HOPKV NUHUM XeAnyHA 6efble U rAyXue, 3HaYUT OHU UMEIOT TONIbKO MyTaHTHbIe anienu reHa H, a T.k. MyTaums
npown3oLLia TONbKO B O4HOM U3 FeHOB => reHoTUn nuHum XenxyHa - hhMM

2) npu ckpewmBaHun HHmm x hhMM HabntofaeTca eanHoo6pasme NoToMKoB F1, Bce oHU UMetoT reHoTun HhMm,
HOpMarsibHbI CIYX ¥ KOPUYHEBYIO OKPACKY (AMKUIA TvM).

4) CkpecTuM rnépmaos F1 mexay coboit. Mpu aTom, T.K. reH M He CBsidaH Co criyxoM, 6yAeM paccMaTpuBaTh TObKO
paclienneHune no reHy H.

WTtak, Hh x Hh patoT paciyennexue no deHoTuny (yuntbiBaeM ToSIbKO paclueneHue no cnyxy) 3:1 - 3 ¢ Hopm. cnyxoM(H_):
1 rnyxue(hh)

4) CkpectuM ruépugos F1 mexay co6oit HhMm x HhMm u nonyumm paciyennexue no dpeHotuny 4:6:3:2:1 - 4
6enble(hh_): 6 nerve kopuuHesblie(HhM_): 3 kopuuHeBble(HHM_): 2 nerve ceetno-kopuyHesbie(Hhmm): 1 cBeTno-
KopuyHeBble(HHmMm)

5) T.K. rlyxoTa MOXeT 6bITb TOJIbKO y 0co6elt ¢ reHoTunoM hh, koTopble Bceraa 6enble, 3HaYUT pacluensieHne no
deHoTUMy cpasy no cryxy v LBeTy 6yAeT UAEHTUYHO pacLLEernsieHunto No okpacke - 4:6:3:2:1

Bpems oTBeTa: 19.03.2022 14:54:10

Bannbi: 10u3 10



