ENVELOPE COVER SHEET

Student Code:

21 MEXAYHAPOJHAS BUOJOI'MYECKASA

20104 IBO OIMMITHATIA

THE 21st INTERNATIONAL
BIOLOGY OLYMPIAD Yaurson, KOPES 11 — 18moasa 2010roaa

TEOPETUYECKHWU TECT: YACTH A

ITpenocrapnsemoe Bpemsi: 120MunHyT

OBIIME 3AMEYAHU A

1. OTkpoiiTe KOHBEPT MOCIE 3BOHKA, 0003HAYAIOIIETO HAYajIo TecTa.

2. B KoHBepTe HAXOJATCS TEKCTHI BOITPOCOB U JIUCT OTBETOB.

3. BrimmmTe Bamm 4eThIpeX3HAYHbIA KO CTYJICHTA B KQXKIYIO KIETKY IS KOJIa CTYACHTA.

4. Otmeuaiite B JIncre OTBETOB 3HaKOM “V” TOILKO OIMH ITPAaBHUJILHEINA OTBET, KaK MOKA3aHO HUKE.

A|B|C|D|E
v

5. HMcnonp3yiiTe KapaHaamy u JACTUKU. MOXHO IOJIH30BAThCS NMPEIOCTABICHHBIMU JTMHEHKON U
KQJIbKYJISITOPOM.

6. HexoTopsle BOIPOCH! MOTYT GBITH 3auepkuyTsl. HE OTBEUAUTE Ha 5TH BOIIPOCEL.

7. Ilpexparute pabGory m otnoxute kapangam HEMEJUJIEHHO mnocne Toro kak mnpo3BEHUT
3aKJIIOYUTENIbHBIA 3BOHOK.

8.B KOHIIC HpaKTquCKOﬁ pa60TBI BbI JOJIDKHBI OCTaBUTH BCC Ballln 6yMar ¥ Ha BamieMm croje. U3
J'Ia60paT0pI/II/I HHUYCTO HEJIB3s1 BBIHOCHUTD.
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Country: Student Code:

21 MEXJIYHAPOIHASA BUOJIOT'NYECKASA

OJIUMITHU A JTA
Yaurson, KOPES 11 — 18wuroas 2010roaa

THE 21st INTERNATIONAL
BIOLOGY OLYMPIAD

TEOPETUYECKHWHU TECT: YACTH A

ITpenocrapnsemoe Bpemsi: 120MunHyT
OBIIVE 3AMEUYAHUS
1. Boummure Bamm quLIpestaquﬁ KOI CTYACHTA B KAXIAYIO KIICTKY IJIA KOAa CTYACHTA.

2.B Jlucte OTBETOB OTMEYAlTe YETKO MPAaBHIIBLHBIA OTBET 3HAKOM “V”, KaK IIOKa3aHO HHXKE.

A|B|C|D|E
v

3. Wcnonp3yiiTe KapaHAalid W JaCTHKH. MOXKHO IMOJB30BaThCS MPEIOCTABICHHBIMUA JTHHEHKOM H
KaJIbKYJISITOPOM.

4. HexoTopble BOIPOCKHI MOTYT OBITH 3a4epkHyThl. He oTBeuaiiTe Ha 5TH BOIPOCHI.

5. MakcumainbsHoe urcio 6amioB B Uactu A cocrasisier 51. (16am1 3a Bompoc).

6. Ilpekparure pabOTy H OTIOXKHTE KapaHJall HeMEIJIEHHO II0CIe TOr0 KaK IPO3BECHHUT
3aKJTFOYMTETbHBIN 3BOHOK.

7. B KOHIle MPaKTHYECKO# paboOTHI BBl JOJDKHBI OCTABHTH BCE Balld Oymard Ha BamieM ctoine. M3

na6opaTopHH HHUYECTO HEJIB3s BBIHOCHUTBD.

VIIAUM!
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BHOJIOI'UA KJIIETKH

Al. Kakoe u3 CJIICAYHOHNX XUMHUUYCCKUX CBOMCTB SIBJISICTCS O6H.[I/IMI/I JJIs1 BCEX THUITOB JIMIIKWA0B, COCTABIAIOIINX

LUTOIIa3MaTHYECKYIO MeMOpaHy ?

A. TlonspHas ronoBka
B. Ocrarok caxapa

C. Ocrarok rimuepuHa
D. ®ocdarnas rpynna

E. I'uapodoOHbIii yuacTok
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A2. Ha pucyHke mnokazaHa HuTuatas uuaHoOaktepus Nostoc sp. Ilpu HemocraTke B cpeie Takux
MCTOYHUKOB a30Ta KaK aMMOHHWI WM HUTpAT OHa oOpa3yeT reTepoLMCThbl, MpeAcTaBisoLme coOoi

KJICTKH C TOJICTBIMH CTCHKaMH.

Kaxkoe/kakue wu3 CJIEAYOLINX YTBep)KI[eHHi/'I, OMUCBIBAOIINX TE€TCPOLUCTHI, ABJIAETCA/ABIAIOTCA

NpaBUIIbHBIM/TIPABUITILHBIMU ?

I.  A3oT dukcupyeTcs B reTepoLucTax.
Il. ®otocucrtema | He hyHKIIMOHUpYET B reTepPOLIUCTAX.

lll. ®otocucrema Il He PyHKIIMOHUPYET B reTepoIMCTaX.

A. Tonbxo |
B. Tonbko Il
C.Tombko I u i
D. Tonsko | u I

E. Tonexo Il u Il
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A3. PerynstopHblii 6er0k X KOHTpoOIHpyeT nposindepanuio (pocT U nefieHne) KieTok. benok X
OOHapyKUBAETCs B IIMTO30J1€ M HE COAEPIKUT TUITMYHOTO curHasa saepHoit tokanusaiuu (NLS). Eciu
00paboTaTh KIETKY CreU(PUUECKUM TOPMOHOM POCTa, Oeiok X repeMeniaeTcs U3 UTOIUIa3Mbl B SIPO,

rae akTuBUpyeT (1)aKTOpI>I TPaHCKPUIILIWU, TPUHUMAIOLIHUX Y4aCTHUE B POCTEC U ACJICHUU KIJIETOK.

HenaBHo B KieTKax, He MOJIBEPIKEHHBIX CTUMYJISILIMH, OblT 00HapysxeH Oenok (Y), KoTopblii
B3aumozeiicTyer ¢ Genkom X. J{ist ero ucciieioBaHust ObLT CO31aH MYTaHT, y KOTOPOTO OTCYTCTBOBAI
reH, Koaupytouuii 6enok Y. M3 KJIeToK JUKOro TUMa U MyTaHTa ObUIN MOJTYYEHBI IyTeM KJIETOYHOTO
¢dpakuronupoBanus MmemOpanHas (M), murorazmaruueckas (C) u sinepHas (N) dpakuun uis Kakaoro
tuna kietok. C 1enbio o0HapykeHus 6esikoB X U Y U30JMPOBaHHbBIE U3 KXKIOH (hpakiyu Oesiku ObLTH

pasnenensl B [IAAI ¢ JICH u noasepreHs! aHanmu3y BectepH GioTTHHT.

HoOpMankHLI& KN&TKH, ¥ KOTOpBIX

KReTKH oTcyTeTBYeT Y
- + - + MopmoH
MC NMCN MC NMCN
Benok X - - - -
Benok ¥ - - =

Onpepenure Ha OCHOBAaHMM BBILIEU3IOKEHHBIX Pe3yJIbTAaTOB , KAKOE U3 CIEAYIOUINX YTBEP)KIACHUH

HaunboJiee NpaBUIILHO OTpaXkaeT cBoiicTBa Oenka Y?

A. Ipu otcyTcTBUM ropMoHa pocta 6esok Y csizbiBaetcs ¢ GenikoM X U 6eskoBbiil komruieke X/Y

No/IBepraeTcs pa3pyLeHHIO.

B. B npucyrcTBi# ropMoHa pocta 6esiok Y B3auMoJeicTByeT ¢ 6ekoM X ¥ KOMIUIEKC OCTaeTcs B

LIUTOILIa3MeE.

C. Benok X BzaumopeiicTyet ¢ OenikoMm Y TpH OTCYTCTBUHU ropMoHa pocta. [Ipu 06paboTke

FOPMOHOM pOCTa 6emmok X OTACJIACTCA OT benka Y u nepemMenmacTca (pe-J'IOKaJ'II/I3yeTCH) B A4pO.

D. benok Y - 3T0 cBA3aHHKIN ¢ MeMOpaHOI O6e0K, KOTOPBIN NepeMelaeTcs B SIpO BMeCTe ¢ OEJTKOM

X npu 06paboTke TOPMOHOM poOcCTa.

E. Benok Y - 3To otuH 13 OENKOB SepHOTO MMIIOPTa U TOPMOH pocTa He MHAynupyet 0enok Y k

TpaHcnopty Oenka X B sIpo.
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A4. benok P, cnuteiii ¢ 3eneHbiM ¢uyopecueHTHbiM Oenkom (GFP), Gbut mposkcnpeccupoBaH B
¢ubpodnacrax. BHytpukierouHoe pacnpeneieHue Oenka P MOXHO MNpoCieIuTh MPH TOMOIIU
(yopeciieHTHONH MHKpOCKOnuu. Jljis BBISCHEHHs: TOYHOTO MeXaHW3Ma mepeiBwkeHus Oenka P B
KJIeTKax, Obuia u3MepeHa QuyopecteHius nocie dporoodecipeunsanus (FRAP). Kak mokazano Huke,
6enok P skcnpeccupyercst B sape (ROl 1) u B turoruiasme (ROI 2). benok P B o6mactu ROI 1 6611
NOABEPrHyT (OTOOOECHBEYMBAHHIO C MOMOLIBIO JiazepHOro Jjy4da. DoTtoobeciBeYrBaHHUE BHI3bIBACT
HeoOpaThMyto noTepro (iroopeciieHIMK. M3MeHeHHs] B MHTEHCUBHOCTH (uyopecueHiu Oenka P B

ROI 1u ROI 2nocne ¢oToobeciiBeurBaHus MpeacTaBiIeHbl Ha rpaduke U HAa PUCYHKAX HUKE.

=

=

"I:i' 200 -
g 2 ROI 2
ot S 150

==
= [
Q &
Z £ 100
2 S ROI 1
8 )

s

I L

0 40 80 120 160 200

Bpema (sec)

40 sec 80 sec 120 sec 160 sec

Uro 13 clieyoIero HauIyulnuM oopa3oM oOBICHSET pacrpe/ielieHre U IBxkeHue cenka P?
A. P - 310 Genok sinepHoli MeMOpaHBbI.
B. P umnoptupyercs B s1po depes SAepHYIO Topy.
C. P cBa3biBaeTcs ¢ KOMIUIEKCOM SIIEPHOM MOPBI.

D. P umnoprupyercs B 44p0 MyTeM BE3UKYJIIPHOTO TPaHCHOPTA MpH yyacTuu anmnapata ['onpmku

W SHAOIIa3MaTHUYCCKOro peTUuKyJjyma.

E. P criocobeH k JBMKEHHIO U3 pa B IUTOILIA3MY.
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A5. JlomenHas ctpykrypa Oesika Z, cocrosiiero n3 180 aMUHOKKCIIOT, M300paskeHa B BEpXHEH yacTh pUCyHKa
HwKe. benok Z HeceT MajJbMUTHHOBBIA OCTATOK, MPUCOEAMHEHHBIH K HUCTEUHY B TPETHEM MOJOXKEHUH MyTeM

peaKuurH, MOKa3aHHOW B HW)KHEN YacTH PUCYHKA.

TpaHcHenbpaHHbii TpaHcHMeMDpaHHBIA
DOMeH DoMeH

N [ Cys :
1 3 65 95 120 149 180

“\fD
H Lz}
SH
LS TEHH I\ + C uA—g«J‘I\\/‘vwwW‘x

s N MANEMMTOMA-KOA,
I

Benok NPT EMH-

auMnTRaHChepasa NSNEMHTOMN-NPOTEMH

THOECTERASE
Cos—-SH

M .
A
o N I'IaJ'IbMI-fITI-fIJ'IHFICIBaHHbIﬁ GBenok

Kakoii n3 CJICAYIOHIUX PUCYHKOB IMOKa3bIBACT MPaBUJIbHYIO TOMOJIOIUIO Oenka Z B miia3sMaTHUECKOI

MeMOpaHe?

BHe KNeTEH

uMTOonNAAMa uMTonnasMa

BHe KNeTKkH BHE KNETEM

UMTONNasMa unronaasia

BHE KRETEH

mﬂﬂﬂﬂ MWW MansunTonRupoBaHne

LMTOMAAGHA
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A6. PHcyHOK HIDKe MOKa3bIBaeT HyKJICOTHIHYIO TOCIIEOBATENBHOCTh TeHa B-rimoOuHa MeimM. HykiaeotnaHas
nocnenoBatensHocTh JIHK mpencraBnser koaupyroulyto uemnb, a TpeXOYKBEHHbIE COKpAIIECHHs HHKe
NPeCTaBIIsIOT aMUHOKHMCIIOTHYIO TocienoBaTenbHocTh. CTpenka B nosnoxenud 79 (CApP)ykasbiBaeT Ha

5’ kan-caiit, a B nosiocxkeHun 1467 pAykasbiBaeT Ha CaiiT MPUCOSAMHEHUS MOJH-A-XBOCTA.

19
10 20 30 40 50 60 70 cAp S0
0 GGCCAATCTGC TCACACAGGA TAGAGAGGGU AGGAGUCAGGUAGAGC ATATAAGG TG AGGTAGGATC AGTT GCTCC TCACATT TG TTCTGACATAGT TG

100 TETTGGACTGACAACCCCAGAAACAGACATCATGG TGCACCTGAC TCATGCTGAGAAGGCTGCTGTC TCTTGCC TG TOEGEAAAGG TGAACTCCATGAAG

MetVallisheuThrAspAlatlulysAladlaValderCysheuTrpslylysValisnSerAspGlu¥

200 TTGETGG TEAGGCCCTGEGCAGGTTGOTATCCAGGTTACAAGGCAGC TCAAGAAGRAAGTTGEGTGCTTGGAGACAGAGGTC TGCTTTCCTCAGCAGACAC

alGlyclyGludlaleuclyirg

300 TAACTITCAGTGTCCCCTG TC TATGTITCCCTTTTTAGGC TGC TG T TGTCTACCCTTEGACCCAGC GG TACTTTGATAGC TTTGEAGACCTATCCTC TG

LeuleuValValTyr ProTrpThrGlnArgTyrPheAspSerleulysGlyThrSerSerA

400 COTCTGC TATCATG GG TAA TG UCAAAGTGAAGGCCCATGECARGAAGGTGATAACTGCCTTTAACGATGCC CTGAATCACT TG GACAGCCTCAAGGGCAC

laSerAlalleMetGlyfsndlaLysVallysilaHisGlyLysLysVallleTyrdlaPheAsnispGlyLeuAsnHisLeulspSerLeulysGlyTh

500 CTTTGCCAGCCTCAGTGAGCTCCACTGTGACAAGC TGCATGTGGATC CTGAGAAC TTCAGGGTGAGTCTGATGGGCACCTCCTGGGTTTCCTTCCCCTGE
rPheilaSerLeuSerGluleuHisCysAspLlysleuHisValAspProGluAsnPhedrg

600  TATTCTGCTCAACCTTCCTATCAGAAAARAAAGGGGAAGCGATTCTAGGGAGCAGTCTCCATGAC TGTGTGTGGAGTGTTGACAAGAGTTCGGATATITTA

700 TTCTCTACTCAGAATTGCTGC TCCCCCTCACTC TG TIC TG TCT TG TCATTTCCTC TT TC TTT GG TAAGC TT TTTAATITCCAG TTGCATTTTACTAALTT
800 AATTAAGCTGGTTATT TAC TTCCCATCCTGATATCAGCITCCCCTCC TCCTTTCCTC CCAGTCCTTC TC TC TCTCCTCTCTCTTTC TC TAATCCTTTCCT
00 TTCCCTCAGTTCATTC TCTC T TEATC TACGTTTGTITG TC TITTTAAATATTGCC TT G TAAC TTGCTCAGAGGACAAGGAAGATATGTCCCTGTTTCTTC
1000 TCATAGC TCAAGAATAGTAGC ATAATTGGCT TTTATGCAGGETGACA GGG CAAGAATATATT TTACATATAAATTC TGTTTGACATAGGATTC TTGTGGT
1100 GETTTGTCCAGTITAAGGT TG CARACARATG TCTT TG TAAATAAGCC TGCAGGTATC TGGTATTTTTGC TC TACAGTTATG TTGAT GG TTCTTCCATATT

1200 CCCGGAACAGUTCCTGGGCAATATGATCGTGAT TG TGCTEGEC CACC TTGGCAAGGATTTCACCCCCGU TG CACAGGCTGC CTTCCAGAAGGTGG TGS LT
LeuLeuGlyAsnMetIleVallleValLeuGlyHisHisLeuGlyLysAspPheThrProAlsAlaPheGlnlysValValilsAladla

1300  GGAGTGGCCACTSCCTTGGCTCACAAGTACCAC TAAACCCCCTTTCC TGCTC TTGCC T6 TEAACAAT GG TTAAT TG TTC CC AL GAGAGCATC TGTCAGTT
GlyValilaThrAlaleuhlaHisLysTyrHisStop jars

1400 GTTGGCAAAATGATAGACATT TGAAAATCIGTCTT A AR A TA A A AGCATTTAT G T TCACTGCAATGA TG TTTTAAAT TATTTGTCTC TG TCATAGA

1500 AGGGTTTATGCTAAGTTTTCAAGATACAAAGAAGT GETTCAGGTCTCCGACCTTG GG GALAT,

1336 1467

Kakoe u3 crenyromux yTBepKIeHUI 0 CTPYKTYpe 3TOro reHa sBIISIOTCS MPaBUIIbHBIMU?

A. Y 3T0ro reHa uMeroTcs 3 MHTPOHA U 4 5K30Ha.
B. Pazmep 3penoii MPHK, He conepskauieii nonuA- XxBocTa, coctasmset okono 1389uykneotuaos.
C. Hyknieotun Homep 132 sBiiseTcs TOUKOW Havalla TPAHCKPHITLIUH.

D. IlocnenosatensHocts HykineotunoB JIHK mexxny 1336u 1467 sapnsetcsa 3'- HeTpaHCAUpyeMbIM

yuyactkom MPHK.

E. [IpoMoTop 3TOr0 reHa HaXoJUTCs B perHoHe Bhille HykiaeoTraa 131.
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A7. Kakoii wu3 crnemylomMx TpadUKOB TOKa3bIBae€T OTHOCHTEIbHBIE W3MEHEHMS B  KOJIMYECTBE

mutoxoHapuanpHoli JIHK y kiieTok, ocyniecTBAsSONMX MUTO3?

A B

DITHOCHTEMEHOE EoimmdecTEo JHE
\
AY
AY
A
OTHOCHTEMEHOE EoimmdecTEo JTHE
x'\.
-

I-'—t]l—-l-—S—-l-—t]:z—hITI

Eme TOYHET ITHET Eme ToYHET ITHET

OTHOCHTEMEHOE EoimmdecTEo JTHE
Y
.
Fa
&
DTHOCHTEMEHOE EoimmdecTEo JTHE

F—G1——8——G2—b3+

Eme TOYHET ITHET Eme TOYHET ITHE

OTHOCHTEMEHOE EoimrdecTEo JTHE
i
L)
Y
.

F—G1—t— 5 ——G2—
Eme TOYHET ITHET
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A8. THK-xenukaza -31o kiroueBoi dpepment perumkanuu JIHK, packpyuuBarommii neynenoveunyro JIHK no

OI[HOL[CHO‘{CLIHOI\/'I. Hwxe onmcan OKCIIEPUMEHT, HOCB)IH.IGHHI:Iﬁ BBISICHEHHIO CBOMCTB 3TOT0 Q)epMeHTa.

Jlunetinas oaHouenoueunas JIHK (SSDNA) mnunoii 6000 mykieomudos 6Gvina rudpuavuszoBaHa ¢
kopotko# (300 Hyk1eomuooe) komruieMeHTapHoii oaHolieaoueuHoi JTHK, MeueHoi paanoaKTHBHBIMH
Hykjaeotuaamu (a). Ota rubpuauzosannas JTHK Obuia obpaborana ofguum u3 Tpex crnocobor: JTHK-
XeJMKa30#, KuMsyeHreM Oe3 rejMkasbl WM MPOKHIISTYSHHOM rennkasoi. 3atem obpasusl JTHK Obuin
NO/IBEPrHyTHI AekTpodope3y B arapozHom resie. Ha pucynke b mokasansl nonocel JIHK, kotopbie
MOYKHO ObLITO OOHAPYKUTH B relie MpH nomoliu asTopaarorpaduu. ([IpeanonoxeHo, 4to HeoOXoaUMast

1T 9TOM 3H3MMaTh4eckod peakuuu sHeprus AT® Obina mpenoctasieHa Bo BpeMs oOpabotku JITHK-
XeJTUKA301).

a b

PapHoakTHEHO MeYeHadA OOHOLENoUeYHaR
\ OHK anuHoit 300 Hywkn.

Pazgeneque
IHK

II
I —————————————————————————————
&
{

HemedeHan qu,muenﬁ;eul-laﬂ OHK
AmuHoi 6000 Hywn.

PagnoaeTtorpachun

Kakoe u3 CJICAYHOLINX YTBep)K,Z[eHI/Iﬁ OTHOCHUTEJIbHO 3TOI'O SKCIIEPUMEHTA ABJIACTCA HpaBI/IJ'[BHBIM?

A. Tlonoca, nosiByisirONIasCs B BEpXHe# yacTH reis, seisercs Toiabko SYIHK, Beavuunoit 6,3 Kb.

B. IMosoca, mosBisomasics B HIOKHeH gacTu refist, 510 Medennas 300bp/IHK.

C. Ecnu rubpuanzoBannyto JIHK obpaborats Tonbko JIHK xenukazoit m moBecTu peakuuio A0

KOHIIa, PACOIOKEHHE MOJIOC BBIMJISANT TaK, Kak u300pakeHO Ha Topokke 3 Ha pucyHke b.

D. Ecau rubpuamzoBannyto JJHK obOpabGotate Tonpko kumsdeHuem 0Oe3 oOpaOOTKM XeMKas3oH,

PAacIOJIOKEHHE TIOJIOC BBITJISAAMT Kak M300paykeHO Ha JOPOXKKe 2 Ha pUcyHke b.

E. Ecnu rubpunuzosannyto JIHK o6paboTarh TONbKO MPOKUIITUEHHON XEJIMKA30M, pacroNoKeHHe
M0JIOC BBITJISITUT Kak M300pakeHO Ha Topokke 1 Ha pucyHke b.
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A9. Kak noka3aHo Ha pUCYHKE HWKe, MHUKpodppeii-aHainu3 (aHajiu3 ¢ NPUMEHEHHWEM MHKPOYMIIOB) I'€HOB

pacTeHust ObUT MCIONIB30BAaH Uil ONpEJeeHUs] IeHa, 3KCIpeccust KOTOPOro peryiumpyercs Hpu
o0pabotke pacterns ropmoHom ABA.

Oo6paborka ABA be3 oOpabotkn ABA

Hzonuposanue
PHK
o OnoopecUEHTHbIE
@
D100peECEHTHBIE O?Zg% 0%° (xpacHbIe)
(3e/1eHbIE) HYKIJICOTUIbI HYKJICOTU/IbI
. . Xy Meuenas GIIooOpeceHTHON
MeueHast QIIOOPECIIEHTHOM ?;go\g;,\%}) M‘\; N b pect
N meTtkoit k/IHK
metkoit kK IHK

CwmemmuBanne ooenx kJIHK u
HAHECCHUE HA MUKPOYMII

A /

I'mbpumm3zanus l : / CkaHupoBaHue
JIHK muxpouunn i '

Kakoe u3 CJICAYHOLIUX 0OBSICHEHUI OTHOCUTENIBHO 3TOIO OKCIICPUMEHTA ABJIACTCA l-lel'lDaBl/l.Tll:.l-ll:.lM?

A. Bce x/IHK skcnipeccupoBannoit MPHK KOHTposTbHOM 1 3KCTIepUMEHTATEHOM TPYTIITBI

FI/I6pI/II[I/13yIOTC$[ KOHKYPEHTHO C COOTBETCTBYIOLIUMU '€HAMH Ha MUKPOYHIIC I[HK

B. I'ensl, skcnpeccus KoTopsix nHAyMpyeTes ABA, mocne rubpuanszanym mpruodpeTaroT
KPACHYIO OKpacKy

. TTockoubKy ¢ KaXIbpIM 00pa3oM ObUTH MCTIONIB30BaHbI MPOOKI, OKpAIICHHBIE B PA3IMYHbIE

BETa, MOXKET OBITh U3BECTHO OTHOCHTEJILHOE KOJMUECTBO 'EHOB, KOTOPBIE IKCIIPECCHPYIOTCS
10- pa3HOMY.

. MoxeT ObITh U3BECTEH JIUIIIb l'[pO(l)I/IJ'II: OKCIPECCUN T'€HOB, KOTOPLIC BKJIFOUCHbBI B MUKPOYMII.

E. Dror npotuiece BkIto4aeT 00paTHYIO TPAHCKPUTILIMIO U THOPHUIN3ALIHUIO.

10
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AHATOMUSA U ®U3HOJIOT M PACTEHUI

A10. CamocrtepuibHocTh (camonecoBMecTMOcTh) (SI) y 1BETKOBBIX pacTeHHMil - 5TO Hambosiee OOLIMi
MeXaHH3M, MPeJOTBPALIAIOLIMN CaMOOIBUICHHE, KOTOPBIM OMpenessieTcs eJUHCTBEHHBIM JIOKYCOM S,
UMEIOLIMM MHOKeCTBeHHbIe aiienu. [Ipu rametodurHoii camoctepunbHOcTH (GSI) HecoBMeCTHMOCTh
NbUTbLIBI  OMPEAENACTCS TalyIOMAHBIM TE€HOTUIOM TMbUIbIbI B Jiokyce S. [lpu crnopodutHoii
camoctepuibHOCTU (SSI) HECOBMECTUMOCTD OTpeeNSeTCs TUIUIOUAHBIM TeHOTHIIOM S POJUTEIBCKOTO
pactenusi. Tabnuua Hike MOKa3piBaeT TUM S| M TeHOTHIBbI MBLUIBLIBI/CTONONKA TeHa S IBYX pacTeHHIA,

HCIIOJIb30BAHHBIX OJIA OIIBIJICHHUA. Sl )41 SZ aJlJICIIk ABJIAIOTCA KOJOMHUHAHTHBIMH B CTCHKC TIBIJIBLICBOI'O

3epHa.
JKcnpeccupyeMblii FeHOTHIT
Tun Sl P py
[Tbutba pactenus 1 PeuibLie nmectuka pacteHus 2
! GS| SwmS, $S
I GSl Sum S; SS
i ssl S S, SS;
v SSi Summ S SS
Kakue u3 atux ckpewmBanwmii (1, 11, [ll, 1V) OynyT ycnemHsimu?
A Tull
B. lulll
C. lulv
D. Ilull
E. lulVv
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All. duToxpom- 3TO OJIMH U3 PaCTUTEIBHBIX PEUENTOPOB, OTBeuarolni 3a GoroneproansM. OH CyIIeCTBYET
B JIBYX Pa3JMYHBIX CMIEKTPOPOTOMETpUYECcKH (hopMax: MorIoaroiei kpacHsii ceet popme Py u
NOTJIOIIAOIIEH JabHUI KpacHbii cBeT hopme Py Bbuto nccsienoBaHo BianMsHUE Ha [IBETEHHE BCIIBILIEK
pasHoro ugeta [6enoro (W), kpacHoro (R) unu nansHero kpacHoro (FR) ], mpoBoaumbIX Kak BO Bpems
TEMHOBOT0, TaK U CBETOBOT'O MEpHO/ia pocTa pacTeHuid. Ha pucyHke Huxe npeaocTaBiieHbl

9KCMEPUMEHTANIbHbIE PE3YJIbTAThI.

Rer By D Ve T D By

24 1
TemHOTa FR
R R
w FR FR FR
________ B R R R R
L
. Ceer -
0__
2 3 4 5 6 7 8 9

1

Bpewms (B gacax)
—
i
Kputnaeckas navnaa Houn

BriOepuTe Ha OCHOBaHMM 3TOTO HKCMIEpPUMEHTa HauboJIee MPaBUIIbHOE O0bSICHEHNE HITH

npearnoIoXKeHue CBETOBOM peryjadaluun UBETCHUA Y OTOI0 PaCTCHHA.

A. DT0 pacTeHue LBETET BCEra, KOraa oouas AJMHa HouM npeBbimaet 12 yacoBoit nopor (neprosn

HOYB//IeHb cocTaBsgeT 24 yaca).

B. BeposiTHee Bcero, 3T0 pacTeHHe KOPOTKOTO JIHS, KOTOPOMY TpeOyeTcst onpe/esieHHas

JJIATEJIBHOCTD HENIPEPBLIBHOI'O CBETOBOI'O N€pHOAA.

C. Pactenue B 3kcniepuMmeHTe 3 OyJeT LIBECTH, €CIIM OHO OYET OCBeIaThCsl BCIBIIIKAMK JATbHETO

KpacHOTO [[BETa BMECTO Oeoro.
D. Pactenue B skcniepumenTe 4 OyeT 1[BECTH.

E. Pacrenue B skcriepumenTe 5 He Oy/ieT LIBECTH.

12
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A12. Kakoe yTBepxIeHHE MPAaBIILHO ONMUCHIBAeT U (hepeHInaluio U pa3BUTHE KIETOK U OPraHoOB y

[BETKOBBIX pacTEHHIA?

A. OpFaHOMOp(bOFeHC?) BKJIFOYACT ABMXKCHUEC KJICTOK, KaK OJWH U3 Ba’KHBIX MCXaHHU3MOB.

B. ITocT-3mOprorenes - 3To mpolece pocTa, Tak Kak Bce OpraHbl pacTeHUs ObUTH MPeABaPUTETHHO

3aJ10’keHbI BO BpeMsl SMOpHoreHesa.

C. ToTMIOTEHTHOCTD PacTUTEIIbHBIX TKaHEW UCXOIHBIA UICTOYHHUK SHEPTHUU AJIA pa3BUTHA MOJITHOI'O

pactenus nyteM pe-nuddepeHnmanyu 06e3 NpoxoxaeHUs npoiiecca jae-auddepeHImanum.
D. HanpaBneHue KJIeTOYHOTO JICTICHHsI ONPeAeIIeT THIT KJIETOK U (PYHKIIUIO.

E. HacneactBenHas nHpopMaLys, NOMyuYeHHAs: MyTeM MeHETHUECKOTro Haclae0BaHus, MpeobiafaeT Haj

(I)aKTOpaMI/I Oprxcanmeﬁ Cpeabl NMpu A€TCPMUHUPOBAHUN BPEMEHU [JI pa3BUTUA OPraHOB.

13
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Al13. T'paduku HIKe H300pakarOT POCT KIETOK, WHIYLUMPOBAHHBIA caxapo3oit (SUC) w/wiav WHIOMWI-
ykcycHoit kuciorodt (IAA) (Puc. @), U KuHeTHKY WMHIYUMpoBaHHOrO |AA yUIMHEHUS KIIETOK WU
3aKUCJICHHs] KJIETOYHOM CTeHKM B KojeonTuie 3epHa (Puc. b). OcHoBbIBasich Ha 3THX pe3y/bTartax, a
TaKKe YYUTBIBAs, YTO ATOT MPOLECC 3aMeIUIseTcs MPHU OXJIAXKICHUW WKW BO3ICHCTBUM MHIMOMTOPOB
cUHTe3a Oelnka, ObUIa TMpeJIOKeHa TUIoTe3a "KHUCIoro pocra’ kak Hauboliee NpuemiiemMas MOJEINb,

O6’B$ICH5HOH.[3$I HHI[yLIHpOBaHHBIﬁ AYKCUHOM POCT KJIETOK.

- Bpewua (B umH.)
asi b
z 0 10 20 30
o T T T T -
s 2r AA
2 | pemn IAA + Suc 1*¥
z 1 F3afepKKn 6.0F
H b <4200 "_‘_
S :
SSH 1160 §
- =
T 4 2
$ . <4120 e
£ IAA b | e
> 480 2
& £
<3 Suc 45§ -
Pt
= >
- ,
Q e 0 s 10 15 20 25 60
Bpewua (B wac.) Bpeuma (B MuH.)

Kakoe u3 crenyromux yTBepKIeHU sBiseTcs Hanbosee MpaBUIbHBIM?

A. Hampagisiembie |AA mpoTOHBI, MOCTYNAKOUINE B KIIETOUYHYIO CTEHKY, UCMONB3YOTCS IS

cuHTe3a ATD, HeoOXOAUMOM [T SJIOHTALUU KIIETKHU.

B. Mupyuupyemoe |IAA 3akuciieHHe KJIETOYHOM CTEHKH SBJIICTCS MPOLIECCOM, 3aBUCUMbIM 0T AT®,

1 MOXKET OBbITh 3aMe[JIeHO 00paboTKONH MHIMOUTOPOM MeTaboIu3Ma.

C. Unnyumposantoe |IAA paspbixiieHHe KJICTOYHON CTEHKH BO3HUKAET TIaBHBIM 00pa3oM M3-3a

ocja0JIeHHsT KOBAJIEHTHBIX CBA3€M OEJIKOB KJIETOYHOM CTCHKH, BBI3BAHHOI'O 3aKUCJICHHUECM.

D. BezBanHoe |AA win caxapom yUIMHEHHE KJIETOK MMEIOT OOLIHMI MEXaHU3M JIeHCTBHS,
3aKJTFOYAOLIMICS B BO3PACTAHWH KUCIIOTHOCTH KJIETOYHOM CTEHKH U MOCIIEIYIOEM U3MEHEHUH

TYPrOPHOIO aBJIEHUSI.

E. 3akucnieHne KIeTOYHOM CTEHKH U CTUMYJISILIMS Y UIMHHEHHS SIBIISIETCS 3aBUCUMBIM OT |AA
MPOLIECCOM, TAKUM 00pa3oM OH He UHIYLUpyeTcs 00paboTkol (py3UKOKIIMHOM — aKTHBATOPOM

MPOTOHHOM oMbl B oTcyTcTBHE |AA .

14
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Al4. PybOucko — 3TO KJIIOYeBOM (epMeHT (UKcallMu yDiepola pacTeHUsAMH. JIOMONHUTENBHO K
npeobnajarolieif peakuuM KapOOKCWIIMPOBAHUS, STOT (EPMEHT TakkKe KaTalu3upyeT peakiMio
OKHCIICHHMs. Y BOOHBIX pAacTeHHH YacToTa peaKUUM OKHCJCHHsS 3aBHCHT OT OTHOCHMTEJbHBIX
koHueHTpauuii CO, u O, B BogHOM pactBope (&(), uTo B CBOKO OYepelb 3aBHCHUT OT TemiiepaTypbl. Ha
pUCYHKe crpaBa Moka3aHbl abcomoTHeie (@) W ortHocurenbHbie (D) koHuentpaimu CO, u O,
PacTBOPEHHBIX B BOJIE, HAXOSIICHCS B PABHOBECHH C aTMOC(HEPOIA.

a b

0.06
0.05 |
0.04 |
0.03 [~
0.02 |
0.01 |~
0.00

[CO,(aq)]/[0z(ag)]

5°C 15°C 25°C 35°C
B[COag] MO, ag)]

Bribepute npaBunbHOE yTBEp:KACHHE.

A. Yacrora PCaKLM OKHUCJICHUA CHUXKACTCA C pOCTOM TEMIIEpaTyphbl.

B. B Bozie, Haxons1elcs B COCTOSHUM PaBHOBECHS ¢ aTMOC(epoid, K3MEHEHUE OTHOCUTEITBHOM

koHueHTpanuu CO; B 3aBUCUMOCTH OT TeMmiepaTypbl Ooubiiie, yem O,.
C. Pybucko umeet Gosee Bbicokoe cpoacTBO k Oy, uem k CO,.

D. Ilpu temneparype 90°CpyOucko KaTalu3yeT y COCYAUCTBIX paCTEHH TOJILKO OHY W3 ABYX

BBIIICOIMUCAHHBIX pCaKHHﬁ.

E.Dta YYBCTBUTCJIbHOCTb K TEMIIEPATYPEC UMEECT 3HAYCHUEC JIMIb AJId NOrPY>KEHHBIX BOAHBIX

pacTeHuH.

15
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A15. Kak noka3aHo Ha clieyloleM PHCyHKe, ceMs OBca ObIJIO MPOPOLICHO B TEMHOTE. 3aTeM MPOPOCTOK
MOCTOSIHHO O0JTyYasicsi CHHUM CBETOM TOJIBKO C MPaBOi CTOPOHBI KOJICOMTHIIS, & K BEPXYLIKE KOPHS

HIDKE 30HbI PACTS/KEHHS CTIPaBa GbLT PUKPEIUIEH arapoBbiii 610K, copepKaruii Honsl Ce* .

«~— CHHHH CcBeT

[
f J0HA pacTAXEHHA

Ca® - comepxaupi arapHeni B0k

4 -3 THEEHLIH
OpOpoCTOK OBCA

KakuM MoxeT ObITh U3rH0 MPOPOCTKA OBCa Uepe3 HECKOJIbKO THEH?

Koneonrunp KopeHnb

A | U3rub B cTropoHy cBeTa U3ru6 B cTopony 6ioka ¢ e

B | Poct BBepx ¢ mpaBbIM H3rHOOM W3ru6 B cropony Groka ¢ Cat™

C | U3rub B mpoTUBOMOJIOKHYIO OT CBETA U3ru6 B cTopony Groka ¢ Ca

CTOPOHY
D | Uzrub B cTopoHy cBeta BeprukanbHblii pocT BHU3
E | PocT BBepx ¢ npaBbIM U3rubom M3ru6 B cTOpoHY, MPOTUBOMOJIOKHYIO OJIOKY €
ca”
16
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AHATOMUA U PU3NOJOTI'USA KUBOTHBIX

Al16. Kak mnokaszaHo Ha pucyHke ciieBa, HedpoH (N) mpvHHUMaeT CHrHAJIbI HEMOCPEICTBEHHO W3 JBYX
OT/Ie/IbHBIX HEPBHBIX OKOHYaHMH (& u C). HepBHoe okonuanue (D) coennHeHO ¢ HEPBHBIM OKOHYaHHEM
(a) mpu momory cuHarca. Ha rpaduke cripaBa nokasaHbl pasjiiuHble MOCTCHHANITHYECKHE MOTEHIHAIbI,

3aliMCaHHbIC B HeﬁpOHe (N), BbI3BAHHBIC BXOAHBIMU CUT'HAJIaMU U3 TPEX MPECHUHANITUYCCKUX OKOHYaHMI.

A %%

LRl L L (v y

OCTATOYHBIIT TOTEeHITH AN

0
HOCTC l/[Hal'[Tl/I'-IeCKI/lﬁ
noteHHan N

>
-
_»
-

3ammck
MoTeHLuana
MOCTCHHANTHYECKOIH
etk N

BpeMs (B Mcek.)

Kakue u3 CJICAYHOLINX yTBep)K,Z[eHI/Iﬁ OTHOCHUTEJIbHO Mepeaavu CUraajia aBJjIisiroTcs HpaBI/IHBHLIMI/I?

I.  Tlpu omHOBpeMeHHO# cTUMYIIsALMK OKOHYaHHi (a) u (c) B HelipoHe N BO3HHMKITH ObI MOTEHIHAIbI

IeuCTBUS.
Il.  Hei#iporpaHcMUTTep, BBIAEISIONIMACS HEPBHBIM OKOHYaHKHeM (D), IMeeT HHIMOUTOPHOE IeHCTBHE

lll.  Ecnu ctumynupoBath TOJILKO HepBHOE okoHuaHue (D), To B HelipoHe N peructpupyercs

WHIMOMTOPHBIN MocTcuHanTHueckui nmoreHuuai (IPSP ).

IV.  Ecnu HepBHble okoHuYaHus (D) 1 (C) cTUMYIHPOBATH OTHOBPEMEHHO, TO BO30YKIAIOLIMH
nocrcuHanTuyeckuii noreHuuan (EPSP)peructpupyemsiii B Heiipone N, MeHbIIe 10 CpaBHEHHIO C

TaKOBBIM IPHU CTUMYJIALUU JIMIIb OAHOTO HEPBHOTO OKOHYAHUSA (C)

A. Tonbko | u |l
B. Tonbko | u IV
C. Tonbko Il u Il
D. Toaeko Il u IV

E.LITull
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Al7. 'V nHaxopsierocs Ha cTajud OnacTyibl 3apojbiiia Xenopus ObUIM OTJeNieHbl BEPXYUICUHbIC KIETKH
aHuManbHOro mosoca. Mx wuwHKyOMpoBanu B TMTaTeNbHOM cpepe, coaepikalied pasiuuHbIe
KOHLIEHTpAlMK akTHBUHA. Kak rmokazaHo B Tabsuile HWXKe, B 3aBUCUMOCTH OT KOHIIEHTPALIMM aKTUBHHA,

KJICTKH1 I[I/I(I)(bepeHLII/IpOBaHI/ICL B pa3JIMYHbIC€ TKAHU WJIN THUIIbI KJICTOK.

AHHMaNbHBIN Konut. aktuBuHa| J{uddepeHumpopaHHbie
nonc 3avaTo4yHasn

onacrynbl 3KToaepMa

B Cpeae KJICTKHW WJIKW TKaHU

O (koHTpOJIb) | BNUTENHANBHBIE KIETKH

~ 0,1ur/mn KJIETKH KPOBH
_ ~ 1 ur/mn MBILIILBI
cpena
~ 10ur/Mn HOTOXOpJA
BererartMBHbIN
noMmoc ~ 100nr/™Mn cepaLe

BriGepure npaBuiibHbIE YTBEPIKACHHS, KACAIOIINECS STOTO HKCIIEPUMEHTA.

I.  DkTomepMasbHble TKAHH HHAYLMPYIOTCS K AuddepeHuratuy B 3HA0AepMalIbHbIE TKaHH B
3aBUCUMOCTH OT YPOBHS KOHLIEHTPALMN aKTUBUHA.
I. Cynb0a KIeToK aHMMalTbHOTO TMOoJTIoca Oblia AeTEpPMUHUPOBAHA JIO CTAINK OJIaCTyJIbI.
[ll.  M3navanbHO aHMMasbHBIE BEpXYyIIEUHbIe KIeTKH O depeHunpyoTcs B SMUTEINaTbHbIC TKaHH.
IV.  Knerku BeretaTHBHOTO MoJOCa TaKoke CIIOCOOHBI K TU(PepeHMalMi B MbIIICYHbIE TKAaHW WM TKAHU

cep/ila, eciy UX MOABEPTHYTh BO3EHCTBHIO BHICOKMX KOHIIEHTPALM aKTUBHHA.

A. Toneko |

B. Tonexko I
C. Toneko | u
D. Toneko Il u IV

m

I, 1 wu v
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A18.

CBET

; BHYTPEHHUIA OUCK :

OO0
1 f“r{‘r‘)r{‘r'}r{?ml\_\\
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A19. Ha pucyHke n300paxkeHbI MbIIIEYHbIE BOJIOKHA, MBIIIEYHOE BEPETEHO W MX MHHEpBaLUs B OULIerice pyKH
YeJIOBEeKa.

4 UEHTPOCTPEMHUTEIbHbBIE HEPBBI, MHHEPBUPYIOIIHME MBIIIEYHbIE BOJIOKHA MBIIIIEYHOTO BepeTeHa
b: 1eHTpoGEIKHbIE HEPBBI, HHHEPBUPYIOLIME MBIIIECYHbIE BOJIOKHA BHE MBILIEYHOTO BEPETEHA

C’ 1eHTPOOEKHBINM HEPB, MHHEPBUPYIOLIMI MBIIICUHbIE BOJIOKHA BEpeTEHa

d° MBbIILIEYHOE BEPETEHO

€’ HepBHbIE OKOHYaHUs ()

f." MBbIHICYHBIC BOJIOKHA BHE MbBILIECYHOI'O BEPETCHA

Hepe (a) pearupyeT Ha pacTsbKeHHE MBIIIEYHBIX BOJIOKOH BHE BEpPETeHa, B TO BPeMs KOT/Ia MbILIEYHbIE
BOJIOKHa BHYTPH BepeTeHa pacciiabiieHbl. YKaxuTe ciy4ail korja apdepeHble curHaibsl B Hepse (a)

YBEJIUUUBAOTCS ?

Curnasnsl B (b) Bo3pactyT.

CurHaisl B (C) CHU3STCSI.

A
B
C. Tpwrerc coKkpaTUThCS.
D. (f) cokparurcs.

E

. Jlnuna (@) Gblna HeM3MEHHOA.

20
Download from http://bioolimp.narod.ru



IBO2010 KOREA
THEORETICAL TEST Part A

A20. JIns u3ydyeHus MexaHu3Ma TudQepeHIray CKeIeTHOH MYCKYNIaTypbl ObUIM MPOBENIEeHbI CeAyIoIne
IKCTICPUMEHTHI.

<OkcnepumeHT 1> KynbTHBUpYyeMble MbIILIEYHBIE KJIETKH MBI ObLTA HHAYLIMPOBAHBI XMMHYECKH K CIIUSHHIO
¢ HenuddepeHIMPOBaHHBIMU KJISTKaMH YeJIOBEKa.
Pesynbrar 1. MHOrMe W3 CIMTBIX KJIETOK WMeNH O€JkH, Crelr(pHUYHbIe IS MBbILIL]
YeJloBeKa.
Pesynbrar 2. HecnuBiuvecss KI€TKM He comepkaT ONIKOB, CHeLM(UYHBIX IS MBILILL
YeJloBeKa.
<DkcnepumeHT 2> B HeauddepeHuMpoBaHHBIE CTBOJOBBIE KJIETKH MBIIIKM OBbITM  HWHBEIIUPOBAHBI
LMUTOTUIa3MaTHYeCKOM (ppakLrell MBILIEYHBIX KJIETOK YeslOBeKa.
Pesynbrar: KineTkd, MHbELMPOBaHHBIC LMTOMJIA3MOM MBILICUHBIX KJIETOK 4YeJIOBEeKa,
KPAaTKOBPEMEHHO HKCIPECCHPOBAM  CHELM(pUYECKHE MBbIIICYHbIE T'eHBI
MbIH. OgHAKO JKCrpeccusi Crel(pUYecKuX IJs MBI TeHOB Hcue3asa
uepes 24 yaca.

YTO MOKHO MPENOI0KUTh Ha OCHOBAaHMH ATHX JIBYX SKCIIEPUMEHTOB?
A. Snpo MbILIEYHOW KJIETKH JOJDKHO OBITh CIMTO C SAPOM KJIETKH 4YeJOBeKa Ui WHIYKUHH
CHHTE3a MBILICYHBIX OSITKOB YesIOBEKa.
B. Dkcnpeceust cnelMpuyeckuX MbIIIEYHBIX TeHOB B HelU(pQepeHIIMPOBaHHBIX KJIETKaX 4YeJoBeKa
WHTUOUpPYETCs [IUTOTLIa3MaTHYECKUM (PaKTOPOM.
C. /JlnurenbHas mOpoAyKLUMs —IMTOIUIa3Maruyeckoro(ux) ¢axropa(oB) HeoOxoauma st
noayiep>kanust A QepeHIPOBAHHOTO COCTOSIHHUS MBILICUHBIX KIIETOK.

E. Unaykuus nuddepeHunanuy Ml sBJIsSeTCsS BUAOCTELU(PHUUSCKUM SIBJICHHUEM.
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A21. Crneayrolue pycCyHKH MOKa3bIBAIOT U3MEHEHHs KOHLeHTpalmu docdara mo mepe Toro, kak (GuisTpar

NpoOXoAUT Yepe3 yHacTKH au b COOTBETCTBEHHO, B OTBET Ha BO3paCTaHUEC KOHUCHTpaLWU (bocd)aTa B

njiasme.

a (Kamcyna
Eovuena) |)

1.(M)

-]
- ]

0.50

Fomrecteo docdars, mpoxogmrero
i
i ]

depes a M b [ MMOIL IEES)

- b {cobupaTensHEIH

KAaHaT)

a -

0

# ':rb
1 2 H 4
Copepotarnte focdara e

mmasne (M)

Ucnonbsys oty mHpOpManuio, BeiOepUTe Hanbosee MOAXONAIIUI Tpaduk, OTpakarolluii U3MEHEeHHe

CKOpPOCTU TIOYEUYHOU pecopOuuu MOHOB (pocdara cOOTBETCTBEHHO BO3PACTAHUIO MX KOHLIEHTPALMU B

njiasme.

=

Pecopbrposarmmoi
tocdar (MEIoIE MEE) |

0 1 P 3 4
Focdar B mmasnae ()
D
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A22. Tabmuua

HW)KE€  TIOKa3bIBAa€T PE3YyJibTaTbl SKCNEPUMEHTAJIbBHOIO  UCCJIE€AOBAaHUA  OTTOPIKECHUA

NepecaXEHHOr0 y4YacTKa KOKM MEXKIY ABYMS pa3iMuHbIMHM JHHUAMU Mbimed. (Jluaum [A] u [B]

ABJIAIOTCA T€HETUYECKH HACHTUYHBIMH 3a HCKITFOUECHUEM JIOKYCa TMCTOCOBMECTUMOCTHU MHC)

Mpe111b-10HOP MBI1Ib-pELUITUEHT OTTOp)KEHME KOKH
DKCIL.
KOXH KOXKH 6 ~ Gineit 10 ~ 13eit
I [A] [A] HE MPOUCXOJUT | HE MPOUCXOIUT
cimaboe
Il [A] [B] HE MPOUCXOIUT
OTTOpIKEHHE
[B] Mmbib, koTOpOI paHee
CHJIbHO®
[l [A] Obla mepeca)keHa Koka
OTTOpPXKEHHE
MBIIIW JTUHUH [A]
[B] Mbitib, KOTOpPOIA ObLTH
BBEJIEHBI TMM(POLIUTHI MBILIH
. CHJIbHO®
v [A] nunuK [A], KoTopo# Oblia
OTTOpPXKEHHE
nepecakeHa K0oKa MbIIIH
nuann [B]

Kaxkoe u3 cnenyromumx o0bICHEHHI SBISSTCS HENPABHIbHBIM?

C‘{I/ITaeTCH, UTO OTTOP’KCHHUE UMILIaHTaTa ABJIACTCA pE3yJIbTaTOM UMMYHHOI'O OTBETA

I'enst MHC riiaBHBIM 00pa3oM OTBETCTBEHHBI 32 OTTOPIKEHHE UMILIAHTaTA.

Ecnu koska Mpinm inHum [B] Gbuta Obl mepecaskeHa Mbilu JuHUK [A], TO pe3ynbTat OblT Obl

TaKUM e, KaK M pe3yJbTaT DkcrnepumenrTa ll.

Ecnu koxka mbinu uauu [A] Obula nepecaskeHa NOTOMKaM CKpeluBaHus Mbiiei [A] u [B]

(r.e. F1, [A] x [B]), pe3ysibTat ObLT ObI TAKKUM e, Kak U pe3ysbTar DKkcrnepumenta lll.

Pesynbrar, HaOmonaemblii B DxcniepumenTe |l Bbi3BaH oOpa3zoBaHueM KIETOK MaMsTH Y

mbiiu [B], kotopoii panee Beoaminch antureibl MHC mbimu [A].
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A23. Hwke onucaHa darouurapHas aKTHBHOCTh Makpo(aroB MPOTHUB HEKOTOPLIX BHUIOB MATOTSHHBIX

OakTepui.
YcaoBus hkcnepumMenTa Yposennb paronurosa
1. Makpodaru + naroreHtbie 6akrepun (P) +
2. Maxkpocaru + natorenHsle 6aktepuu (P) + kommieMeHT ++
3. Makpodaru + narorennbie 6akrepuu (P) + Autu-P anturena ++
4. Makpodaru + nmatoreHHble Gaktepuu (P) + xomrmiement + AHTU-P +++
aHTUTENa

Kakoii 13 ciemyromux BEIBOIOB HAWITYUIIUM 00pa3oM OOBSICHSET BbILISTPHUBEACHHbBIEC Pe3yIbTaThl?

A. Hecnenmduiecknii UMMYHUTET yCUIIMBAET MPUOOPETEHHBI HIMMYHHTET.
B. ['ymMopasbHbIii HIMMYHUTET yCUIIMBAaET MPUOOPETEHHBI UMMYHUTET.
C.  T'ymopayibHbIi IMMYHHUTET YCUJIMBAET HECTIEUUPUUHBII KIMMYHUTET.
D.  KnerouHslli IMMYHHTET YCHUIUBAET FyMOPaJbHbI HUMMYHUTET.
E. KnetouHslli MIMMYHHTET YCHUIIMBAET HecneUpUUecKrli IMMYHHUTET.
24
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A24. Oskar, nanos u hunchback — sto Tpu riaBHbIX reHa, koTopsie onpezaesstor A-P (epeaHe-3aaHio0) 0Ch
BO BpeMsi oHTOreHe3a y Drosophila. Ha nuarpamme Hike nokaszaHo pacrpenenerne MPHK u GenkoBbix
NPOJIYKTOB 3THX TeHoB B siiax Drosophila (Gonee TemHast okpacka oTpaxaeT 0Oojiee BBICOKYIO

KOHHCHTpaHI/IIO). B Ta6n1/1ue HWXKE TIOKa3aHbl pPE3YJIbTaTbl TMOBPEKACHHUA OJHOTO U3 TICHOB,

BBIP2YKEHHOTO B BHJE pacrpeeseHns Oeka U pa3BUTHH MIepeHe-3aJHUX CTPYKTYP.

IR EICS

Hunchback

.
e X P

o=far

C
- _

nepeaHee-3aiHel MOJISIPHOCTH

mepemEAd () saHAA
Myrtauus B MyTanus B
Myrtanus B oskar
nanos hunchback
Pacnpenenenue Genka
- HOpPMaJIbHOE HEHOpMaJIbHOE
Nanos
Pacnpenenenue Genka
HEHOpMaJbHOE - HEHOpMaJIbHOE
Hunchback
Pacnpenenenue Genka
HOpMaJibHOE | HOpMaJIbHOE -
Oskar
PazButne HopmanbHO#
HEHOPMAaJbHOE | HEHOPMAJIbHOE | HEHOpMaJlbHOe

OCHOBBIBasICb Ha HTHUX pe3yljibTatax, Kako€ U3 JaHHbIX yTBep)K,Z[eHI/Iﬁ

B3aMMOJICHCTBUE MEXKY STUMH TPpEeMs reHaMu?

A. Tpanckpunuus rena hunchback nopasnsercs 6enkom Nanos .

B. Besnok Oskarakrusupyet tpancisaimo MPHK nanos.

C. benok Hunchbackionaenser Tpancnsuuo MPHK oskar B nepeaneit yacTu.

D. Benok Oskarnoaasnset tpanckpurimio reHa hunchback B 3anneii vactu.

E. benox Hunchbackionasnser TpaHckpumniiyio reHa NANOS B nepeHeii YacTy.
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A25. Ha nuarpamme cieBa 000O3HA4YeHbI pPa3NIMuHbIE OTIENbl CIIMHHOIO MO3ra, Ha4yMHas ¢ WICHHOrO W

3aKaH4YHMBasi KOIMMYUKOM. YTBep)K,Z[eHI/IH CIpaBa NpeaoCTaBIAOT OMMMUCAHUE CIIMHHOIO MO3ra.

lonoeHOMR
MOar 1. UysctButenbHas wuH(opMaIMs U3 KOXH
MPOXOJUT MO COOTBETCTBYIOLLEH CTOPOHE
Hepsbil:
CIMMHHOTO MO3ra
T _ 2. BoneBas wHpopMalys M3 KOXKH MPOXOJIUT
CrMHHOM TOJIKO MO MPOTUBOMNOJIOKHON CTOpPOHE
Lol CIMMHHOTO MO3ra
3. MortopHble HEWpPOHBI CIIUHHOTO MO3ra
%9 rpyaHbIe BbI3BIBAIOT ~ COKpAlLlEHWe MBI  Ha
,fg COOTBETCTBYIOILIEH CTOPOHE TeJia
T10
L1l )
T12 4. llletinple HEpBbI HMHHEPBHUPYIOT BEPXHIOH
L1
L2 KOHEYHOCTb.
L3 nosicHuunbie
1.4
L5
=1
S2
33 KpecLoBble
=4
k-4
1)

KOMN4MKOBbLIE

[IpeanonoxuM, 4To CHOPTCMEH MOBpedusl BO BpeMs (yTOONBHOrO MaTya JIEBYIO CTOPOHY CIHUHHOTO
mosra B obmacti T4. BoiGepure ogHO TpaBMIBbHOE YTBEPKICHHWE OTHOCHTEIIBHO CEHCOPHOW H

MOTOPOHOH (PyHKLMH 3TOrO MaureHTa.
A. HeHopmasbHasi TakTH/IbHAs 1yBCTBUTEBHOCTh B NIPABOM HOTE.
B. HecnocoGHOCTb ABUraTh MpaBoi HOTOM. .
C. Hopmanbhas OoneBast 4yBCTBUTEILHOCTD JIEBOW HOTH.
D. OrcyTrcTBHe KOXKHOW 4yBCTBUTEIBLHOCTH JIEBOI PYKH.

E. HopmanbsHoe 6oneBas 4yBCTBUTEILHOCTD MTPABOK HOTH.

26
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A26. DTOT pPHUCYHOK WILTIOCTPUPYET MeCSYHbleé H3MEHEHHMs B SMYHHMKE MIICKONUTAIOMIUX BO BpeMs

PEOPOAYKTUBHOIO LIMKJIA.

.; %i""r-h b
N

Kakoe u3 crienyromux yTBepKaeHNi HanboJiee TOYHO OMUCHIBAET KAKIYIO CTPYKTYpY?

A. Jlo HaCTyIICHHS MOJIOBOM 3pesIOCTH B 0OLMTe (&) He HauMHAeTCs Meio3a.

B. TopmoH, npogyunpyembiii cTpykTypoii (D), BbI3bIBaCT yTOHUCHHE CIIM3UCTOM 000IOUYKH

WKW MAaTKH, YTO 00ecTrieunBaeT MPOXOXKICHUE CIIEPMBI.
C. Tlpwu oBynsumu cTpykTypa (C) octaercs B uHTepdaze Mexay mMeiiosoM | u meiiozom |l.

D. Topmon, obpasyromuiicst cTpyktypoii (d), ctumyupyeT runodus K BbIISICHHIO

JFOTEUHU3UPYIOLIEr0 FOPMOHA.

E. TopmoH, oGpasyroiiuiicst CTpyKTypoii (€), BeI3bIBaeT Nposrdepariuio SHIOMETPHS MATKH.

27
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A27. Ha pucyHke HWke M300paKeHO pa3BUTHE 3UTOTHI YEJIOBEKaA 1OCje OIJIOOTBOPEHUS 10 CTalH MO3THEH

OJIACTOLIUCTBI.

Q0@

OHJ]O,E[OTBOPCHHG

2 KJEeTKn

4 kneTkn

.
9

[To3angs dnacrouucTa 8 KIeTOK

Pannssa 6nacrouncra

Bribepute npaBuibHOE yTBEPIKIACHHUE.

A. Ecnu nBa cnepMusi NPOHUKHYT Yepe3 MEMOpaHy OOLIMTa B MOMEHT OMJIOAOTBOPEHUs!, POASTCS

CHaMCKHE 6J'II/I3HeI_II>I C HEKOTOPbLIMU O6IJ.II/IMI/I HacCTiaMHU TeEJia.

B. Tlpu omtomorBopenuw iNn Vitro ¢ umruianrtarmeit smopuona (IVF-ET), nepenoc smGproHa B

MAaTKy MaTepu OCYLIECTBJIACTCA Ha CTaAUU 2-X KJIETOK.

C. Hawubonee nmoaxosiieii craanei Asst B3ATHS "SMOPHOHATBHBIX CTBOJIOBBIXD KIETOK" 1St

PEreHepaTuBHO-TCPANCBTUUCCKUX Lenen sSBiaseTcs cTagusa 8 KJ1eTOK.

D. Bxeuinue kIeTkd (CTPyKTypa a) U3 SMOpHOHA Ha CTAJMKM PaHHEH 0JIaCTOLMCTHI 00Pa3yroT B

WUTOTEe 3MOPHOH.

E. DMOpHOH UMITAHTHPYETCS B SHAOMETPUI MaTKK Ha CTaIUK MO3AHEHN 6JaCTOLUCTHI.

28
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A28. PucyHok | u3obpaxkaeT ckeleTHYIO MbIIIy W ee WHHepBauuio. Pucynku |l w Il mpencrasnsior
MOMEPEYHbI U MPOAOJIBHBIA CPe3bl MBILILIBI, COOTBETCTBEHHO. PrucyHok IV moka3biBaeT 2EeKTPOHHYIO

MUKPOGOTOrpadrio HEPBHO-MBILICYHOTO COSTUHEHUS.

I  Humeppauua Il Pearama cyrapmou-geryaporesassl

T

Kakoe u3 cnenyrommx yTBep;kaeHui JaeT Hanboee NpaBuibHOE ONKUCAHUE KAKIOH CTPYKTYPbI?

A. Ywucno MbILIEYHBIX KJIETOK, ”THHEPBUPYEMBIX OTHUM MOTOPHBIM HEHPOHOM 0OJIblle Y MBILIII,
KOHTPOJIMPYIOLIMX TOHKHME IBHXKEHUS, YEM Y MBILIL, KOHTPOJUPYIOLIMX HEHATPEHEPOBaHHbIE

JBUKCHMUA.

B. Bo Bpems sMOpHOHATIBHOTO pa3BUTHs CTPYKTypa (&) oOpa3oBaiach U3 OJHOM KIIETKH.

C. BHYTpI/I OI[HOﬁ U TOH 7K€ MBIIILBI TOCJI€ HECKOIbKUX HEACJIb HANPAKEHHBIX TPEHUPOBOK

MOMyJISALKS KIETOK ¢ MajieHbkuM quamerpom (D) Bozpacrana.

D. Crpykrypa (C) Ha3biBaeTCSI MUODHUOPHILION, SIBIISIOLIEHCS CTPYKTYPHOM €MHHIIEH CKEJIETHBIX

MBIILILI.

E. [I'naBHBIH MexaHW3M NpeKpalleHus JeUCTBUS BBIJSIEHHOTO alleTHIXOJIMHA B HEpPHO-

MBIIICYHOM COCAMHCHHUHU COCTOUT B O6paTHOM NOorJIOMCHUHA HeﬁpOTpaHCMH’ITepa OKOHYaHUEM

Hepga (d).
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A29. Pucynku I-lll u300paxkaroT BbIIENIHUTENIbHBIE CUCTEMbI TUIAHAPHUH, 3eMJISIHOTO YepBsl W Ky3Heuuka. Ha

PHcyHKe IV moka3zaHbl yciioBuUsa 00UTaHUS JIOCOCS B TEUEHHE JKU3HEHHOTO OHKJIa.

IpecHas
BOJA

Monoae
B3pocnas ocodb

Kakoe u3 creyromux yTBepKIeHN OTHOCUTEIIBHO BBIISITUTENIBHBIX CTPYKTYP SBISETCS MPaBUIbHBIM ?

A. Y mianapuu 6ueHne pecHrdek (8) BHYTPH KO MIaMEHHOM KJIETKH BbIaesseT GUibTpaT
M0 HaMpaBJEeHUIO CTPEIIOK.

B.  BHyTpu Kaxmoro cermeHTa 3eMIITHOTO YepBs napa Me3oHeQpuIuii cooupaet
LEIOMUYECKYIO KUIKOCTb U3 MPUJIEraloliero Brepeay JeKallero cerMeHTa 1 BblIenseT 3Ty
COOpPaHHYIO KUAKOCTb.

C.  Crpykrypa (b) Ha3biBaeTcst cOOMpaTebHBIM TPOTOKOM, KOTOPBIN COOMpPAET U BbIAEISIET
KOHIICHTPUPOBAHHYIO MOYY, SBIISIOUIYIOCS TUIIEPOCMOTHUYECKOMN MO OTHOIIEHHIO K
JKUJIKOCTSM TeJla.

D. YV ky3Heuuka peaGcopOuus (huiibTpaTa MPOUCXOUT TIIABHBIM 00Pa30M B MaIbITUTUEBBIX
cocyaax (C), B KOTOpbIX GOJblIIasi 4acTh PACTBOPEHHBIX BEIIECTB aKTUBHO 3aKaYMBAIOTCS

O6paTHO B FCMOJ'II/IM(by, a BoJa MocCTymnaeT BCJIE 3a HUMHU 3a CUET OCMOCA.

E. B mipecHoii Bojie TOCOCH BIUTHIBAIOT COJb KaOpaMu v 00pa3yroT pa30aBieHHYIO MOYY, B

OK€aH€ OHU BBIACJIAOT U3JIMIICK COJIU Y€pe3 )Ka6p1>1.
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A30. Kakoe u3 criemylommx yTBepKACHUI MO OTHOIICHWIO OPraHoOB OOMEHa Ta3oB y KMBOTHBIX SIBIISETCS

NpaBUJIbHBIM?

A. YV Mopckoii 3Be3/1bl B Ta3000MeHe MPUHUMAIOT y4YacTH kabpbl, a aMOyJiaKpanbHble HOXKKH He

MPUHUMAIOT Y4acTHsl B 3TOM IpoLecce.

B. v Ky3HEUHMKa XOPOLIO pa3BUThIC MbILILbI, OKPYXKAatOKWE TPaXCrO, KOHTPOJIUPYIOT ABUIKEHUC

BO3/lyXa BHYTPb M HapyKy depe3 IbIXaTeJIbHOe OTBEPCTHE.

C. v pBI6 KPOBb MPOTEKACT YEPE3 KAIMUJUIAPHI IJIAaCTUHOK >Ka6p B TOM JK€ HallpaBJICHUH, YTO U

BOJIa, BBIXO/AIIAS U30 PTa U TIIOTKH HApYXKy.

D. v NTUL] BO BpEMs BblAOXa MEPEAHUC U 3aJHUC BO3AYUIHBIC MEILIKHN CTIaAar0TCA, BbITaAJIKUBast

BO3/1yX HapyXKy, B TO BPEeMsl KakK JIErKHE 3al0JHEHbl BO3YXOM.

E. V uenopeka JJ1d YBECJIMUCHH A IMOBEPXHOCTHOI'O HATAXKCHUA, HeO6XO,Z[I/IMI:I B CJICJOBBIX
KOJIMYECTBAX MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, MOKPbLIBAIOILIUE BHYTPEHHIOIO
MOBEPXHOCTD aJIbBEOJI; IPU OTCYTCTBHH NMOBEPXHOCTHO-AKTUBHBIX BELICCTB aJIbBCOJIbI IIPHU

BbIOXE CJIMMAIOTCA, NPENATCTBYA NOCTYIVICHHUIO BO31yXa IMPU BAOXE.
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ITOJOI'UA

A33. Jlns npoBepkH ClieayroLlell TUIoTe3bl ObUT CIUTAHMPOBAaH SKCIIEPUMEHT. KOJMYECTBO OC Ha Y4acTKe
NUTaHUS OKa3bIBaeT 3pUTeNbHOE (BU3yajbHOE) BIMSHUE Ha BHIOOP MECTa MUTaHHs paboYuMH O0COOSIMHU,
coOuparomnMy HekTap. YeTblpe Yallkd ¢ HeKTapoM ObLIM pa3MelleHbl Ha KOpPMYIIKaX, Ha KOTOPbIX
HaxXOAWIOCh JMOO HU OIHOMW, JIMOO OfHA, JIBE WM BOCEMb HCKYCCTBEHHBIX oc (MpUMaHKa), Kak

MOKa3aHO Ha PUCYHKe Hibke. OJHa KOPMYILUKa MOMellaiach B CepPeANHE KaXKI0i KOPMYLIKH. 3aTeM Bbl
HaOroaeTe 3a BLIOOPOM MecTa MUTaHHs Kaxaol paboueit ocol.

Yawka ¢
HEKTApoH

n
LY

Koprymga 1 KopMylWKa 2 KOpLyWKa 3 Koprywka 4

Kakoii u3 CJIEeAYHOHIMX HIaroB HE M0JIKEH ObITh BKJIIOYCH B MJIaHUpOBaHUE BKCHepI/IMeHTa?

A. B kauecTBe NpUMaHKH JA0JIKHBI OBbITh UCTIONBb30BAHbI )KUBbIE OPraHU3MBI.

B. YeTblpe KOpMYLIKH ¢ YalIKaMW HEKTapa J0JDKHbI ObITh PacIoOKeHbl CiTydaiiHo.
C. KonueHrpauus pacTBopa HeKTapa 10/KHA ObITh OAMHAKOBOI BO BCeX KOPMYLIKaX.
D. pyrve Buapl He JOMKHBI MOCELIATH KOPMYILLKY .

E. Heckonpko mocernieHuii oqHON 1 TOH ke paboueit 0coil He TOMKHBI ObITh pa3pelleHbl.
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A34. Tlomynsuns MOTBUTBKOB THMA A I€MOHCTPUPYET 3HAUMTENIbHbIE HHANBUAYaJIbHbBIE Pa3lInuus B OKpPacKe
Tela Kak MOKa3aHO Ha pHUCYHKe cieBa. [lomynsuus MpokMBaeT B OKpysKarolled cpede, B KOTOPOi
HAXOJIATCS TaKWe XWIIHWUKK Kak MTHILI, OXOTHO Moedaroiue ocodeid Buma A. B aroii ke cpene
NPUCYTCTBYIOT JApPYrMe BHUIbl MOTBUIBKOB, KOTOpble HE MOeNaroTcs NTULAMH. Ha PUCYHKE CIpaBa
MOKa3aHo Mo 0HOM ocobu kaxmoro Buaa (1 —3).Bumsl 1, 2,u 3 HaNOMHUHAIOT pa3/inyuHbie (EHOTHIIBI,
oOHapy»uBaeMble BHYTpH BUzia A: B 1 - CBeTIIbIe OCOOH, BUI 2 -0COOU NMPOMEKYTOYHOTO (heHOTHUIa
¥ BUA 3 - TeMHBbIe 0COOM. DTH TpH BHUIA SBISAIOTCS HECHETOOHBIMH VIS MTHIl M MTHLBI HAYYHIIHCH HE
noefats ux. IIpeanonaraercs, 4To MOTBUIBKM MOMYJSUMUA A - 3TO mpuMep MUMUKpuu bareznana mo
OTHOIIEHMH K IpyruM Bunam. Ecim Bun 3 cranet HanbOosiee MHOTOYHMCIIEHHBIM B 3TOM apeaie, TO KaKoi
rpaduk Haubosee YeTKO NMpe/ICKa3bIBaeT, YTo Mpou3oiiaeT ¢ BuaoM A B Oyayiem? (lyHkTupHas TuHHS

MOKa3bIBaeT CpeiHee 3HaYeHHE OKPACKH B UCXOIHOM MOMyYJISALUK Braa A.)

HecbenobHble Buabl

KonunyecTtBo ocobe

deHOTUNMYECKNE BapuaLMm OKpackv Tena  Bug 1 Bug 2 Bua 3

Bug A
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A

Yucno ocoben

deHoTUNMYECKME BapuaLMmn OKpacku Tena

Yucno ocoben

deHoTUNMYECKME BapuaLmmn OKpacku Tena

Yucno ocoben

|
deHOTUNNYECKME BapnaLIMM OKPackn Tena
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Yucno ocoben

deHoTUNMYECKME BapuaLmmn OKpacku Tena

el

Yucno ocoben

deHoTUNMYECKME BapuaLMmn OKpacku Tena
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A35.VY o0liecTBeHHBIX TT4eN CYIIECTBYET CrieluduuecKas cucreMa ornpejenenus noja. CaMmku
SIBJISIFOTCS AUTUTOUAHBIMH (2N) ¥ pa3BUBAIOTCS U3 OTJIOAOTBOPEHHBIX SHII; CaMIbl rarutonaHbl (N) U
Pa3BHUBAIOTCS M3 HEOTIOAOTBOPEHHBIX SMIL. [IpearnooKuB, 4To MueiHas MaTKa CliapuBaeTCs TOIBKO C
OJTHUM CaMIIOM, KaKoe/Kakne yTBepkaeHue(s1) ABIseTCA/aBIA0TCs Hanbosee npaBaonoao0HbM(K1) aist

3THUX OOLIECTBEHHBIX HACEKOMBIX ?

[. ¥V cam1i0B ecTh MaTepu, HO HET OTIIOB.

II. Camka CKOpeEC NOJI’KHA BOCIIUTBIBATh CBOUX 6paTBeB C TEM, YTOOBI YBEJIUYUTL TOTOMCTBO,

HECYUIEE €€ I'€HbI, HEXKEJIU CTapaThbCA YBEJIUYUTL KOJIMUECTBO OTKJIaAbIBAEMBIX €10 AHLI.

[ll. TIpeumyiiecTBOM /AJisi IPSMOrO MOTOMCTBA caMOK ( pabo4MX Mmuel) sBiseTcs MPOU3BOACTBO

MMYEJIMHOM MAaTKOM CBIHOBEW M 10YEPEN B PABHOM COOTHOLLICHUHU.

IV. Camka AJid YBEJIMUCHUSA COOCTBEHHOrO MOTOMCTBA JA0JDKHA yJaJInTh 1%00F:] APYTrux caMoOK U3

rHe3aa.

A. Tombko | u |l

B. Toneko | u lll

C.Tonbko | u IV

D. Toneko Il u I

E. Tomeko Il u IV
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I'EHETHUKA 1 5BOJIIOLINA

A36. Uto nety MOTYT yHACIeIOBaTh TOIBKO OT MaTepu?

A. myTauio B X Xxpomocome

B. myTtanuio B Y xpomocome

C. MyTaLmio B MUTOXOHIPHUATBHOM IF'eéHOMe

D. MyTauuio B MMITPUHTUPOBAHHOM 0 MAaTEPUHCKO# JIMHUU IeHe

E. MyTauuto B runeppapruabesibHOM y4acTKe reHa aHTuTesna
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A37 .V Drosophila melanogaster ¢enotun skentoe Teno u Oenble ria3a OMpenesieTcs] PelecCHBHBIMU
CBSI3aHHBIMH C X-XpOMOCOMO# reHamu. CaMIIOB JMKOrO THIA CKPECTHIM C JKEATBIMH CaMKaMH C

OenbiMU r1azamu. YnucneHHOCTh U peHoTHMNBI mokosieHus: F1npencraBieHsl B TaONHIE HUAXKE.

['pyrnna notoMkoB DEHOTHIT U MOJT TOTOMCTBA KonnuecTBO MOTOMKOB
@ CaMKH IUKOTO THIIa 3996
JKenrteie camipl ¢ OebIMU
(b) 3997
rina3aMu
Kenreie camku ¢ GeIbIMU
(© 4
r1a3aMu
(d) CaM1Ibl AUKOTO THUMA 3

YT0 M3 ClieMyonIero Jiydiiie BCero o0bsICHAET BOSHUKHOBEHHE Tpyr motomkoB (C) u (d)?

A. reHernueckas peKoMOHWHaIUs Npu Meiiose |

B. renernueckas pekoMOUHaLus nipu meiiose |l

C. comarnueckune MYyTallMU B Ijia3aX v T€JI€ MyUIEK IUKOTo THUIla

D. HEPACXOKACHUC MOJIOBOM XpPOMOCOMBI

E. xommeHcamus 10361 471 TEHOB, CBSA3aHHBIX ¢ X-XpOMOCOMOM
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A38. Bce uerbipe MyTaHTHBIX mitamma Oaktepuii (1~4) TpeOyroT s pocra BewmiectBo S (y Kamoro us
MyTaHTOB HapylIeH OJHMH 3Tal B MyTH OMOcHHTe3a S). BbUlM MPUrOTOBJIEHBI YeThipe yauku [leTpu ¢
MHUHHAMAIIBHOM Cpeloil M CIIeNOBBIMH KOMMYECTBAMHM BeUIECTBA S /uis MOAAEPKAHUsS Cclaboro pocra
MyTaHTHbBIX KJ1eTOK. Ha dainke @, MyTaHTHble KJIE€TKM wmtamMmMa 1 ObUTM pacnpoCTpaHEeHbl MO BCei
MOBEPXHOCTH arapa ¢ o0pa3oBaHHEM TOHKOTO ra3oHa Gakrepwii. Ha wamnke b ra3oH cocTosut u3 KIeTOK
MyTaHTHOTO IITamMMa 2 U Tak jaanee. Ha KakIoil vallke, KJICTKH KaXIOTO M3 YEThIPEX MYTaHTHBIX
IITaMMOB ObUTH MHOKYJIMPOBAaHBI HAa MOBEPXHOCTh r'a30Ha, KaK MOKA3aHO Ha PHCYHKE B OKPY/KHOCTSX.
TemHble Kpyrd O3HA4YarOT MpekpacHbii pocT OGakrtepuit. lllTamm, y kotoporo GnokupoBaH Oosee
MO3IHUIA o5Tanm OWOCHHTE3a BelleCTBA S, HAKAIUIMBAeT MPOMEKYTOYHbIE TMPOMYKTHI, KOTOpBIE

MOTYT "MUTaTh” IUTaMMBI, Y KOTOPBIX OIOKMPOBaH Oosee paHHHIA 3Tar.

Kaxkoit nopsinok reros (1~4) B mytu 6rocuHTe3a BemecTsa S?

A. 2-54-53->1
B. 2-1-3-4
C. 1-3—-4-2
D. 1-2-4-3
E. 3-54-52-1
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A39. C ucrosb30BaHHEM COBPEMEHHBIX TEXHOJOrMH OBbUIO MOKAa3aHO, YTO TeH, OMpelesSIOIUi pocT y
MEHJIEJIeBCKOTO ropoxa, sBJIsieTcs reHoM L€ , KoTppblidll KoaupyeT (epMeHT, KOTOpbId ydacTBYeT B
cuHTe3e ropmoHa rubbepernna GAj. J[e amtenu atoro reHa T ¥ t OTJIMYAIOTCS TOJBKO MO OJAHOMY
Hykineotuny. DepMeHT, KOAMpYeMbId peLecCUBHBIM aieneM t, mpossiser jumb 1/20 akTHBHOCTH
HOpPMaJIbHOTO (pepMeHTa.

Kakoe u3 crieyromux yTBepKIeHH SBJISETCS PaBUITBHBIM?

A. GA; npuHuMaeT npsiMoe y4actve B OMOCHHTE3€ ayKCHHA y PacTeHUMN ropoxa .
B. Tpoaykr annenst T oTBevaeT 3a HOpMaJIbHBII CHHTE3 TOPMOHA rHOOepeIIHHA.

C. Pacrenns w3 mokoneHws F; oT ckpemuBaHus Mexnay pacteHusmMu 11 u tt Oymyt mmerh

1/20 akTBHOCTH (hepMEHTa OT TAKOBOW HOPMAJIbHBIX PACTEHHIA.

D. O6paboTka ropMOHOM THOOEPUIITMHOM pacTeHus it He MpUBEIET K TOMY, YTO OHO CTaHET pacTh

U IPEBPATUTCA B BLICOKOE PAaCTCHUE.

E. Myrauus BbI3BaHa nesenueli reHa Le.

41
Download from http://bioolimp.narod.ru



IBO2010 KOREA
THEORETICAL TEST Part A

A40. V denoBeka rimoko30-6-hochar-neruaporenaza (G6PDH)koaupyercst oHUM CLETIIEHHBIM ¢ X-
XpOMOCOMOM reHOM. MIMetoTcst MHO)KeCTBEeHHBIE (pyHKLIMOHAIBHBIE aJllIelTd 3TOro TeHa, Takue Kak Aj,

A, u 1.a. Iumepsl GBPDHobpa3ytoTcs B KlieTKax W BbIICISIOTCS B KPOBb.

Ecnu y skeHIuHbI UMetoTes 00a amens A; u A, depmenta G6PDH,kakoii/kakue TUI/TUTTBI TUMEPOB

HaXOL[I/ITCSI/ HaxogATCA B €€ KpOBI/I?

A. Toabko AjA;

w

Tonbpko AsA,

Toneko AA,

o 0O

Tombko AjA1 1 AA,

m

A1A1, A2A2 u A1A2
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A41. HanparneHrde BUTKOB PaKOBHHBI y YIUTKK Limnaea peregra Moxket ObITh BOCXOSIINM CJI€Ba HAMpPaBoO
WM cripaBa HajieBo. HarpaBiieHue BUTKOB omnpeiesisieTcsl apoi ayTOCOMHBIX ajlieneil. Ajuielsb npaBoro

Hanpasnenus (S) sABnseTCS JOMMHAHTHBIM Haj ajleeM JleBoro Hanpabjienus (S). Huske mokaszaHbl

pe3yabTaThl ABYX PEHUIIPOKHBIX MOHOFI/I6pI/II[HBIX CerH.IHBaHHﬁ.

P TIlpaebie & x  JleBbie ¢
(S'S) &9

l

F. Bce ocobu F; umeroT neBozakpy4eHHYHO
PaKOBHHY.
€'s)

CaMOOIUIOJOTBOPEHNE

F, Bce ocobu F, nmeroT npaBo3akpyueHHYO

PaKkoBHUHY.

Y.S'S: ¥S's: Vss

P JleBbie & x  IlpaBeie 9
(ss) £s)

|

F. Bce ocobu F; nmeror npaBo3akpyueHHYIO
PaKOBHHY.
(S's)

€CaMOOIIOJOTBOPEHNE

F, Bce ocobu F, uMeroT npaBo3akpy4eHHYIO

PaKkoOBHUHY.

Y.S'S: ¥S's: Vss

Kakoe reHetnueckoe siBieHHE OOBACHIET HacJICAOBaHUE HallpaBJICHUA BHUTKOB?

A. LlurorazmaTruyeckoe HacaeOBaHNe
B. Dnucras

C. I'enetnueckuii MIMIOPHUHTHHT

D. MarepuHckuii a3 dexr

E. OrpannuenHoe nojoM HaclieZIoBaHHE
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A42. V uekotopeix miofoBbix myinek (Drosophila melanogaster) nabaromaercst myTaisi, BbI3bIBaroOIIast
apokaHue. Takux Myliek Ha3bIBatoT "LIeHKephI”.

Pe3y.]'IBTaTI>I OJHOTO CKPCIIMBAHMS MPEACTABJICHBI HMXKE!

P camen weiikep (J) X HOpMasibHasi rOMO3UroTHas) camka (%)

l

F Bce camipl HopMasibHBIE.

Bce camku 1eiikep.

F P F
!
136 camios mieiikep, 131HopMalbHBIM camel]

132amku weiikep, 137HopMaIbHBIX caMOK

Kakoii BU HacCJICAOBaHHUS JIyYllIE BCETO 00BSACHSIET NPUHUMIT HAaCJIeAOBaHWA I'€Ha meﬁKep?

A. ComaTrueckuii (ayTOCOMHO-) TOMHHAHTHBIN
B. Comaruueckuii (ayTOCOMHO-) pelieCCUBHbIM
C. JloMUHaHTHBIH CLETUICHHBIN ¢ X-XpOMOCOMOH
D. PenieccuBHbIH CLIETIICHHBIN ¢ X-XpOMOCOMO#

E. JloMuHaHTHBII ClETUIEHHBIN ¢ Y-XpOMOCOMO#
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A43. Kosdpduiment poactsa’ (Mau ‘TeHeTHUECKAas CBA3b') OTPaXKaeT BEPOSITHOCTb TOTO, YTO JIBE POICTBEHHbIE

00061/1 YHacjieaoBajin CHCLII/I(I)I/I‘{GCK}/IO aJlJICJIb OAHOI'O U TOI'O K€ rcHa OT UX O6H.[eFO npeaka.
T )+
1/2

172 |

| 1/4
= O« OO«

E

Myxckaa Kenckan OnHosiineBLIe
ocobb 0codb OIIH3HEIBI

Kakoii kosdduimeHT poacTBa B JAHHOM POJIOCIOBHOM JIpEBE JUIJIOWIHBIX 0cO0ei He sIBJseTCH

BEPHBIM?
Koadduument poncrea
A. lns ciyuas A — 1/2
B. Ins ciyyas B — 1/2
C. Jlns cnyuas C — 1/4
D. dns cnywas D — 1

E. lns cnyuas E — 1/4
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IKOJIOT' U

A44. Ha pucyHke HIbKe U300pakeHO M3MeHeHue u300mus (boratcTBa) Tpex TpohHUeCKUX ypOBHEW 03epa,
3arpsi3HEHHOTr0 TOPOACKMMHM cTOoKaMmH. [luTaroluecs WIOM Kapribl YBEJTMUYMBAIOT CBOIO YHMCIEHHOCTD,

TMOCKOJIbKY MOJY4aloT MPAMYHIO BbITOAY OT JONOJHUTEIBHOIO MUHEPAJIBHOI'O IMUTAHUS.

Tpodrueckmii IMocne
YPOBCHb 3BTpOHUKAIIIN
Kapn Bozpacraer
300NNaHKTOH Ybripaer
Boaopocne Bospactaer

Kakune METOAbI S5KOJIOT'MYECKOTO KOHTPOJIA MOTJIN ObI YIAy4dlinuTb Ka4€CTBO BOJbI B o3epe?

<MeTo/bl HKOJIOrMYECKOT0 KOHTPOJIS>
MexaHu3m KoHTposbHbBIe MEeTO/BI

I Kontpons cBepxy BHu3: [lonbiTka BHEAPUTH XMIIHYIO pHIOY, MOEJAIOILYIO Kapra.

Il. KonTponb cBepxy BHM3: [TonbITka yMEHBIINTD KOJTMYECTBO MUTATEITBHBIX
BELLECTB B peKe, BaJaroLlel B 03epo.

. KoHnTposb cHusy BBepx: [lombiTKa MoJaBUTh pecakanHr (Kpyroodbopor)
MUTaTENLHBIX BELIECTB, HAKOTUIEHHBIX B cyOcTpaTe
o3epa.

V. Kontponb cHuzy BBepx: [lomnbiTka orpaHUUMTh Kak NPOLYLEHTOB, TaK U

KOHCYMEHTOB MHTPOAYKLMEH O0IbLIero KOJMuecTBa

Kapna.

A. Toabko 1 u Il

B. Toabko | u 1l
C.Tonbko | u IV
D. Toaeko Il u Il

E. Tomexo Il n IV
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A45. TpencraBieHHbI HUKE PUCYHOK OTpaXkaeT )KU3HEHHYIO CTPATertio TpeX BUIOB pacTeHui (a~C) B 3
0CsIX: CHJIa KOHKYPEHLMHU C APYTUMH OpraHu3MaMu, YPOBEHb HapyLIEHHUsS] MecTa OOUTaHUS U YPOBEHb
CTpecca OKpYXKaroLLel cpeabl B apeane oouranus. Bua a pacrer B Mectax, B KOTOPbIX KOHKYPEHLMS
MEK/1y BUJIaMH BBICOKAs!, HO HapylLIeHes U cTpecc Hu3kue. Bua b pacteT B MecTax ¢ BEICOKMM cTpeccom
OKpYy>Karolllel cpeibl, HO ¢ HU3KOH MEKBUI0BOM KOHKYpeHLMel. Bua C pacteT B CHIIbHO pa3pyLIEHHBIX

MeCTaX C HU3KUM YPOBHEM CTpecca OKPY KaloIei Cpebl.

Buicokmii

Konkypenuns Hapywenue

b

Bricoknii €

Bricokwuit

Crpecc

Kakue n3 cnenyromumx yTBep:KaeHUH SBISIOTCS MPAaBUILHBIMU?

l. XapaKTepI/ICTI/IKaMI/I paCTeHI/Iﬁ a-Tumna SBJISOTCI MEIJICHHBIN pocT 1 6BICTp00Ha):[aIOH_II/Ie JINCTbBA.
. OI[HOJ'[CTHI/IG pacTeHus MyCTbIHb ABJIAOTCA BUAAMU b-tumna. Onmn o6naaa10T 6BICTpBIM POCTOM U

JaroT 00JIBIIOE KOJTMYECTBO CeMSH 3a KOPOTKO€ BpEM4 IMOCJIC JOXKACH.

[ll. BonpuIMHCTBO paCTeHI/Iﬁ C-TuMNAa SBJSIOTCS TPaBAIHUCTBIMH PACTCHUSIMU, TOrJa KaKk pacTeHUs a-

Thmna v b-runa nanGosee BEPOATHO ABJIAIOTCA ACPEBbAMU UJIIN KyCTapHUKaMH.

A. Tonbko Il

B. Toabko I u
C.Tonbko | u lll
D. Toneko Il u lll

E. I, ITulll
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A46. B cBeToBOW 30HE TMPECHOBOJHOW M MOPCKOW OKpy»Karolleil cpenbl, Kyaa TMpOHHKAaeT CBeT,
UMaHOOAKTepUHM HAXOAATCS B BEpPXHEH YacTH 30HbI, a MypIIypHbIE U 3eJieHble OaKkTeprH B HUXKHEH yacTu
30Hbl. Kakoe M3 cliemyroliMX YTBEpXKIEHUH HaWlydllMM o0pa3oM OOBACHSET BEpTHUKAIbHOE

pacnpenenieHue pOTOCHHTETUYECKUX OaKTepuii?

A. 3eneHble W TypnypHble OaKTepuH SBISIOTCS aHa’poOaMH, TOrga Kak IMaHOOaKTepHu
SBIISIOTCS a’poOamMHu.

B.  3eneHble 1 mypnypHble GaKTepUH CIIOCOOHBI JTydllle MCTOJIb30BAaTh CBET TOW JUIMHBI BOJIHBI,
KOTOPYIO IMAaHOOAKTEPHH UCTIONB3YIOT He Tak ) (HeKTHBHO.

C. Msomsauus mecra oOWTaHHs BO3HUKAET B pe3yJibTaTe KOHKYPEHLMH 3a MHTaTeNIbHbIC
BEIIECTBA U KUCIOPOI.

D. lluaHoOakTepuu Jy4lie CHOCOOHBI MCIMOJIB30BATh KUCIOPOA KaK JOHOP JIEKTPOHOB [UIst
(hoTocunTe3a.

E.  Dro pesynbrar amanrauyu mypIypHbIX U 3eJIeHBIX OaKTepuii kK 6osiee HU3KUM TeMIlepaTypam.
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A47. Crienyroliuii pUCYHOK MOKa3bIBaeT LMK a30Ta B skocucTeme. Ludpsr [~V o6o3HauaroT paznuunbie

oTanbl XUMHUYCCKUX HpeBpaH.[eHI/II\/‘I B LIUKIJIEC.
NO,”
Ir
]]I i
Oprasnuecknii N _ Ny 02_
v
NH,

Kaxwue nporeccsl ( 1~V ) npaBHIIbHO COOTHECEHBI C TPYIIIAMH OPTaHU3MOB, OCYIIECTBIISIOINX STOT
sramn?

A. | - poroaBToTpOdEI

B. Il — 6akTeprn-cuMOMOHTHI pacTeHUI

C. Il - aHaspobHbie GakTepuu, OOUTAIOLIME B YCIOBHUIX 9KOCHUCTEMBbI O010Ta
D. IV —sykaproTuieckre opraHu3Mbl

E. V—azordukcupyromue 6akrepun, Takue kak Rhizobium wiu Cyanobacteria
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A48. Crenyrommii rpaduk n300pakaeT B3aMMOOTHOILICHHE MEXKIy YaCTOTOM WM CHJIOH HapyLICHUs

(me#icTBHS BO3MYyIIaOIEro pakropa) U pazHOOOpa3reM BHIOB.

Bunosoe paznootpasue

a b c

UYactoTa nny cuia HapyLIeHHs

Kaxkoe n3 yTBepikieHuil sIBJIS€TCS HEBEPHBIM ?

A. Huzkoe Bu10BOE pazHOOOpasue coobuecTra (&) BbI3BaHO HATUYHMEM JOMUHAHTHBIX BU/IOB B

CO001IECTBE.

B. B coobimectse (C), pasHooOpasue BUAOB HU3KOE M3-3a BPEMEHHU MEXY HApYUIEHUSIMU

CIIMLIKOM MaJjio j1s1 MHOXECTBA BUOB, YTOOBI 00€CNeUNTh KOJIOHU3ALIHIO.
C. VYpoBeHb KOHKYPEHTHOTO MCKITIOUYEHHSI MEXKIy BHIaMH HanboJiee BhICOKHIA B coobiecTse (D).

D. B coobuiectBe (C) mo3aHue CyKIIECCHOHHbBIE BUIbI Oy YT OBICTPO 3aMeIaThCsi PAHHUMHU

CYKII€ECCUOHHBIMU BUAAMMU.

E. CoobuiecTBo (C) COCTOHT M3 BUIOB, TOJIEPAHTHBIX K CTPECCY CO CTOPOHBI OKPYIKAIOIIEH Cpe/ibl.
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A49. Kakoe/kakne U3 CIIeIyIOIMX YTBEPIKIACHUH ABISETCSA/ABISIOTCS PaBUIILHBIM/U?

[Tpu nobimennn konuentpauu CO, B aTMocdepe:

[ Heopranuueckue BeniecTBa B rmoyse OyayT JUMUTHPYIOLIMMH (hakTOpamu Jis pocta

pacTteHuil.

II.  C4-pactenus OyayT pactu Bce Jiydlie U nydine, yeM C3-pactepus, B cpenie, B KOTOpOii Bojia
SBJISCTCS JIMMUTHPYIOIIUM (DaKTOPOM.

lll. Bospocmiee cootHomenne C:N B Mycope npuBefeT K BO3pacTaHUIO CKOPOCTH AECTPYKIIUU
MOYBEHHBIMA MHUKPOOPTraHU3MaMHU.

A. Tonbxo |

B. Toneko Il

C. Tonbko llI
D. Tonbko | u Il

E. Toaeko Il u Il
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BUOCHUCTEMATHUKA

A50. Himke KkpaTKo M37I0)KEeHbI pe3yJIbTaThl HEIABHO OIMyOIMKOBAHHBIX MCCIIEIOBAaHUH.

Hcceneoosanue 1, By v JIu (1985):CpaBHuTeNbHBIN aHATIW3 FOMOJOTMYHBIX T€HOB B TeHOMAX YeJioBeKa U
MBILIH TO3BOJSET MPEIoNaraTh, YT0 CKOPOCTh DBOJIOLMN TOMOJIOTUYHBIX T€HOB ObLIA BhIIIE Y

MBILLIEN, YEM Y UEJIOBEKA.

Hccneoosanue 2. Cvmut u Jlonaxeto (2008): Cemeiicta pactrenuii Caprifoliaceae, Asclepiadaceae
LamiaceaeskioyatoT Kak TpaBsSHUCTbIE, TaK W JEPEBSHUCTbIC BU/bl. CpaBHUTEbHBIM aHAIU3
TOMOJIOTHYHBIX TE€HOB MEXIy TPaBIHUCTBIMA W JIEPEBSHUCTHIMH BHIAMHU BHYTPH KaXKIOTO
CeMelicTBa MpeArnoiaraeT, 4To SBOJIOLMOHHAS CKOPOCTb W3MEHEHHsS TOMOJIOTMYHBIX TEHOB Y

TPaBAHUCTBIX paCTeHI/Iﬁ BbILIEC, YEM Y JCPEBAHUCTBIX paCTeHI/Iﬁ BO BCEX TpeEX ceMeiicTBax.

Hccneoosanue 3. Twnman B coaBT. (2009): Cpaautenbubiii  aHanu3z 130 romosoruyHbix
MUTOXOH/IPUAIbHBIX T€HOB Yy POJCTBEHHBIX IMO3BOHOUYHBIX M3 YMEPEHHBbIX obnacteii W U3
TPOMUYECKUX PErMOHOB MOKA3aji0, YTO CKOPOCTh 3aMeIleHHs OCHOBAHHI B FOMOJIOTHYHBIX FeHAX

MPOUCXOANT B Tponuuecknx obnactax B 1,7 pa3a ObicTpee, 4eM B yMepPEeHHBIX 00J1acTsX.

OCHOBBIBasICh Ha JTUX HUCCIIENOBAHUAX, YKAXUTEC, KAKOE€ U3 HWKEINPHUBEACHHBIX yTBep)KI[CHPIﬁ

HaWTy4dlnum O6p330M OITUCBIBACT O6]J.[I/Ie 9BOJIFOUIMOHHBIC MPOLIECChI TEHOB paCTeHI/Iﬁ U JKUBOTHBIX ?

A. CKOpOCTb 3BOJIOLMHU F€HOB MOBBILIEHA Y KOPOTKOKUBYIIMX KUBOTHBIX U PACTCHUH.
B. CkopocTb 3BOJIFOLIMM F€HOB MOBBILIEHA Y BBICIIMX KUBOTHBIX U PACTEHHM.

C. CKOpOCTL 9BOJIFOLIMU I'C€HOB MOBLIILICHA Y )KUBOTHBIX U paCTeHHﬁ, MNpOXXUBAKOLIWX B PEruoHax ¢

BBICOKOM TEMITEpaTypOu.

D. HpHMOC CPaBHEHUE 'OMOJIOTMYHLIX T€HOB MEXKAY )KUBOTHBIMU U PACTCHUAMMU TMOKA3bIBACT, YTO

pacTeHHs pa3BUBAIOTCs OBICTpEe, YeM JKUBOTHBIE.

E. Bricokas CKOPOCTb 3BOJIFOLIMHNU T'€HOB MHTOXOHI[pHI’I JA€J1IaCT UX UACaJTbHBIMU IJI

CbI/IJ'[Ol"eHeTI/I'—IeCKOFO CpaBHEHUA MEKAY OTAAJICHHBIMH POJAOCIIOBHBIMHU.
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A51. Kakas w3 creqylomMx Map He NOKA3bIBAET B3aUMOCBS3ei MOHOQuUIeTHYeckas Tpynmna —

napaduneTnyeckas rpymnmna’?

A. OnHonosnbHbIe - J[By10JIBHEIE

B. UYerBeponorue — Koctucreie peiOb
C. Hrnokoxue - XopaoBble

D. Iltuusr - [Ipecmbikaromuecs

E. Cocyauctbie pactenust — bescocyaucTsie pacteHus
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A52. Cnenyroias cxema NpeCTaBiIsSeT FMIOTeTHUeCKOe (GUIOreHeTHYeCKOe APEBO BUIAMH 8~¢. U pa3iinyus

(u3MeHeHHs) MeXIy MapamMu 3THX BUIOB

4 a b c d e

L |

Bpems

Pa3nunuusa

BriGepure npaBuiibHOE yTBEPIKICHHE.

A. CxopocTb BUI000pa30BaHMs IMHEHHO 3aBUCHUT OT BPEMEHH JBOJIOLIUH.

B. M3mMeHUMBOCTb BUAOB JIMHEHHO 3aBUCUT OT BPEMEHH 3BOJIOLIMH.

C. Iapa BunoB a - b u napa c- d noka3spiBaeT B3aMMOOTHOLIEHHUE CECTPUHCKHUX TPYIII.

D. JlpeBo coaepKHT TOJIBKO TPU MOHO(UIIETUUECKHE IPYTIITHI.

E. Bun a mMoxHO paccMmaTprBaTh Kak OTHEJIBHO CTOSILLYIO TPYIIY MO OTHOLIEHHIO K APYTUM

YETBIPEM BHUAM.
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A53. Kakoe 13 crieyroliux yTBEpKACHUI 0 BUJ000pa30BaHUH SIBIISETCS MPABUIILHBIM ?

A. Cumnarpuueckoe BUIOO0Pa30BaHUE MPOVICXOAUT Ooliee TIOCTENEHHO M MEJICHHO, YeM ajuiornaTHieckoe

BH1000pa3oBaHue.

B. JluBepreHims aBYX pac JIMYMHOK MECTPOKPBUTKH SIOOHHON 1 OOSIPBILIHULIBI —3TO MPUMEp aTLIONATPUYECKOro
BH1000pa30BaHusl M3-3a PA3IMUHOTO BPEMEHH CTIapHBaHUS.

C. Deomouus KyJbTYpHOW [IIEHHIIBI CBS3aHA C TMOMMIVIOMIM3AIMEH. DTO MpUMEp CHUMIATPHUYECKOro
BUJI000pa30BaHMSL.

D. Annonarpuueckoe BUI00Opa3oBaHHe BCETIa CBS3aHO ¢ Ooree CHITbHBIMU BTOPUUHBIMHI PENpPOTyKTHBHBIMH

6apbepaMI/I, YEM CUMITIaTUYCCKOC BI/IZ[OO6p330BaH]/Ie.

E. Pazmuunbie Buapl Draosophila npokuBaroT Ha pa3MuHbIX OCTpoBax [ aBaiickoro apxurienara. TOT MpuMep
CHUMIATPHYECKOro BU000pa30BaHHs.
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A54. Ha pucyHke n3o0paxeH rpud, OTHOCAIIMNCS K 0a3UIMOMUIIETaM.

—

bazuaunokapn

Kakast u3 ciemyroimumx KoMOUHAIMIA TPABUIILHO OTPaXKAET SICPHYIO TNIOUAHOCTh CTPYKTYp a~ C?

CocTosiHME TTOWTHOCTH CTPYKTYPBI
a b c

A n 2n n+n
B 2n n n+n
C n n n
D n+n 2n n
E n+n n n+n
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Al. Select the chemical property that is shared by all types of lipids forming the plasma membrane.

A. Polar head

B. Sugar component
C. Glycerol backbone
D. Phosphate group

E. Hydrophobic region
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A2. The following photograph shows filamentous growth of a kind of cyanobacteria, Nostoc sp. The
bacteria form heterocysts (thick-walled cells), when nitrogen sources such as ammonia or nitrates are

deficient in the environment.

Which of the following statements describing these heterocysts is/are true?

I.  Nitrogen is fixed in the heterocyst.

Il.  Photosystem I does not function in the heterocyst.

1. Photosystem Il does not function in the heterocyst.

A. Onlyl

B. Onlyll

C. Onlylandll
D. Onlyland Il
E. Onlylland Il
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A3. A gene—regulatory protein X controls cell proliferation. Protein X is found in the cytosol and has

no typical nuclear localization signal (NLS). When cells are treated with a specific growth hormone,
protein X re-localizes from the cytoplasm into the nucleus where it activates the transcription factors
involved in cell proliferation.
Recently, a protein () that interacts with protein X has been identified in unstimulated cells. To
investigate the function of protein Y, a mutant lacking the gene encoding protein Y was generated.
Fractionation of cells from the wild type and mutant produced membrane (M), cytoplasmic (C), and
nuclear (N) fractions for each cell type. Proteins extracted from each fraction were separated by
SDS-PAGE and analyzed by Western blotting for the presence of proteins X and Y.

Normal cells Y lacking cells

- + - + Hormone
MC NMCN MC NMCN

Protein X - - - -

Protein ¥ |m= - -

On the basis of the results shown above, which of the following statements is the most plausible
characterization of protein Y?
A. In the absence of growth hormone, protein Y associates with protein X, and the X/Y
complex is subjected to a degradation pathway.
B. In the presence of growth hormone, protein Y interacts with protein X, and the complex
remains in the cytoplasm.
C. Protein X interacts with protein Y in the absence of growth hormone. Upon growth
hormone treatment, protein X is released from protein Y and re-localizes to the nucleus.
D. Protein Y is a membrane-associated protein and re-localizes with protein X to the
nucleus upon the growth hormone treatment.
E. Protein Y is one of the nuclear import proteins and the growth hormone does not

induceprotein Y to translocate protein X to the nucleus.
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A4. A GFP (green fluorescent protein) — tagged form of protein P was expressed in fibroblast cells. The
subcellular distribution of protein P can be observed using fluorescence microscopy. To determine
the precise movement mechanism of protein P in the cells, fluorescence recovery after
photobleaching (FRAP) was performed. As shown below, protein P is expressed in the nucleus (ROI
1) and in the cytoplasm (ROI 2). Protein P in the ROI 1 area was photobleached using a laser beam.
Photobleaching causes an irreversible loss of flouorescence. Changes in the fluorescence intensity of

protein P in ROI 1 and ROI 2 following photobleaching are shown in the graph and figures below.
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Which of the following is the best explanation for the distribution and movement of protein P?

A. P isanuclear membrane protein.

B. P isimported to the nucleus through a nuclear pore.
C. P binds to the nuclear pore complex.
D. Pisimported to the nucleus via vesicular trafficking through Golgi and ER.

E. P iscapable of moving from the nucleus to the cytoplasm.
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A5. The domain structure of protein Z, which is composed of 180 amino acids, is shown in the upper
part of the figure below. Protein Z is palmitoylated at a cysteine residue (the third amino acid)

through the mechanism shown in the box.
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A6. The figure below shows the nucleotide sequence of the mouse -globin gene. The DNA nucleotide
sequence represents the coding strand, and the 3-letter abbreviations below represent the amino acid
sequence. The 79th cAp marked with the black arrow is the 5’ capping site, and the 1467th pA is the

site where the poly-A tail is attached.

79
10 20 30 40 S0 60 70 cAp 90
0 GGCCAATCTGC TCACACAGGATAGAGAGGGCAGGAGCCAGGCAGAGCATATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGC TTCTGACATAGTTG

100 TGTTGGACTGACAACCCCAGAAACAGACATCATGGTGCACCTGACTGATGCTGAGAAGGCTGCTGTC TCTTGCC TG TCGGGGAAAGGTGAACTCCATGAAG
MetValHisLeuThrAspilaGluLysAlaAlaValSerCysLeuTrpGlyLysValAsnSerAspGluv

200 TTGGTGGTGAGGCCCTGGGCAGGTTGGTATCCAGGTTACAAGGCAGC TCAAGAAGAAGTTGGGTGCTTGGAGACAGAGGTC TGCTTTCCTCAGCAGACAC
alGlyGlyGluAlaLeuGlyArg

300 TAACTTTCAGTGTCCCCTGTCTATGTTTCCCTTTTTAGGC TGCTGGTTGTCTACCCTTGGACCCAGCGGTACTTTGATAGC TTTGGAGACCTATCCTCTG
LeuLeuValValTyrProTrpThrGlnArgTyrPheAspSerLeuLysGlyThrSerSera

400 CCTCTGCTATCATGGGTAATGCCAAAGTGAAGGCCCATGGCAAGAAGGTGATAACTGCCTTTAACGATGCCCTGAATCACTTGGACAGCCTCAAGGGCAC
laseralalleMetGlyAsnilaLysVallysilaHisGlyLysLysVallleTyrAlaPheAsnAspGlyLeuAsnHisLeudAspSerLeulysGlyTh

500 CTTTGCCAGCCTCAGTGAGCTCCACTGTGACAAGC TGCATGTGGATCCTGAGAACTTCAGGG TGAGTCTGATGGGCACCTCCTGGGTTTCCTTCCCCTGC
rPhedlaSerLeuSerGluLeuHisCysAspLysLeuHisValAspProGluAsnPheirg

600 TATTCTGCTCAACCTTCCTATCAGAAAAAAAGGGGAAGCGATTCTAGGGAGCAGTCTCCATGACTGTGTGTGGAGTGTTGACAAGAGTTCGGATATTTTA
700 TTCTCTACTCAGAATTGCTGC TCCCCCTCACTCTGTTC TG TGTTGTCATTTCCTC TTTC TTTGG TAAGC TT TTTAATTTCCAGTTGCATTTTACTAAATT
800 AATTAAGCTGGTTATTTACTTCCCATCCTGATATCAGCTTCCCCTCCTCCTTTCCTCCCAGTCCTTIC TCTCTCTCCTCTCTCTTTC TC TAATCCTTTCCT
900 TTCCCTCAGTTCATTC TCTCTTGATC TACGTTTGTTTG TC TTTTTAAATATTGCCTTGTAAC TTGCTCAGAGGACAAGGAAGATATGTCCCTGTTTCTTC
1000 TCATAGC TCAAGAATAGTAGCATAATTGGCTTTTATGCAGGGTGACAGGGGAAGAATATATT TTACATATAAATTC TGTTTGACATAGGATTC TTGTGGT
1100 GGTTTGTCCAGTTTAAGGTTGCAAACAAATGTCTTTGTAAATAAGCCTGCAGGTATC TGGTATTTTTGCTCTACAGTTATGTTGATGGTTC TTCCATATT

1200 CCCGGAACAGCTCCTGGGCAATATGATCGTGATTGTGC TGGGCCACCTTGGCAAGGATTTCACCCCCGCTGCACAGGCTGCCTTCCAGAAGGTGGTGGCT
LeuLeuGlyAsnMetIleVallleValLeuGlyHisHisLeuGlyLysAspPheThrProAlaAlaPheGlnLysValvValiladladla

1300 GGAGTGGCCACTGCCTTGGCTCACAAGTACCACTAAACCCCCTTTCCTGCTCTTGCC TG TGAACAATGGTTAATTGTTCCCAAGAGAGCATCTGTCAGTT
GlyvalilaThrAlaleudlaHisLysTyrHisStop =78

1400 GTTGGCAAAATGATAGACATTTGAAAATCTGTCTT! ACAAATAAAAAGCATTTATGTTCACTGCAATGATGTTTTAAATTATTTGTCTGTGTCATAGA

1500 AGGGTTTATGCTAAGTTTTCAAGATACAAAGAAGT GGTTCAGGTCTCGACCTTGGGGAAAT.

1336 1467

Which of the following statements about this gene structure is correct?

A. This gene has 3 introns and 4 exons.

B. The size of the mature mMRNA, not including the poly-A tail, is about 1389 nt.

C. Transcription starts at nucleotide 132.

D. The region between the nucleotide sequence 1336 and 1467 is the 3’ untranslated
region of the mRNA.

E. The promoter of this gene resides in the region up to nucleotide 131.



IBO2010 KOREA
THEORETICAL TEST Part A

A7. Which one of the following graphs shows the relative change in the amount of mitochondrial DNA

of a cell undergoing mitosis?
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A8. DNA helicase, a key enzyme for DNA replication, separates double-stranded DNA into
single-stranded DNA. The following describes an experiment to find out the characteristics of this

enzyme.

A linear 6 kb ssDNA was annealed with a short (300 bp) complementary sSDNA that is
labeled with radioactive nucleotides (a). The annealed DNA was then treated in one of three
ways: with DNA helicase, boiling without helicase, or boiled helicase. Treated DNA
samples were electrophoresed on an agarose gel. The gel in b shows the DNA bands that
could be detected in the gel by autoradiography. (It is assumed that the ATP energy needed

for this enzyme reaction was provided during the treatment of DNA helicase).

a b

Radioactively labelled 300bp ssDNA

—_— L]
DNA
migration

&
)
f

Unlabelled 6kb ssDNA Autoradiography

Which of the following explanation about this experiment is correct?

A. The band appearing in the top part of the gel is the 6.3 kb sSDNA only.

B. The band appearing in the lower part of the gel is the labelled 300 bp DNA.

C. If the annealed DNA is treated only with DNA helicase and the reaction is complete, the
band pattern looks like the lane 3 in b.

D. If the annealed DNA is treated only with the boiling without helicase treatment, the band
pattern will look like lane 2 in b.

E. If the annealed DNA s treated only with boiled helicase, the band pattern will

look like lane 1 in b.

10
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A9. As shown in the picture below, microarray was used to find genes whose expression is regulated

when a plant is treated with the ABA hormone.

ABA treatment No ABA treatment

l RNA Isolation l
Cac s
Fluorescent 0 0 ’L“r\-’?\;l e \1 09°,  Fluorescent
(green) nucleotides %°°4\i l/# ®°" (red) nucleotides
Fluorescent labeled © S ".’/22\} Fluorescent labeled
¢DNA gl . ¢DNA
Mix ¢cDNAs and

apply to microarray

Ay /

DNA microarray

Hybridization

Which of the following explanations is not correct about the microarray experiment?

A. All cDNAs of the expressed mRNA from both the experimental group and the control group
hybridizes competitively with the corresponding genes on the DNA chip.

B. Genes whose expressions are induced by ABA appear red after hybridization.

C. Because we used different colored probes with each sample, we can measure the relative
amount of genes which are expressed differentially.

D. We can only know the expression profile of genes which are included on the microarray.

E. This process includes reverse transcription and hybridization.

11
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PLANT ANATOMY AND PHYSIOLOGY

A10. Self-incompatibility (SI) in flowering plants is the most common mechanism preventing
self-pollination, which is mediated by a single S locus with multiple alleles. In gametophytic
self-incompatibility (GSI), the incompatibility of pollen is determined by the haploid pollen
genotype at the S locus. In sporophytic self-incompatibility (SSI), the incompatibility is determined
by the diploid S genotype of the parent pollen wall. The table below shows the SI type and

pollen/style S-gene genotypes of two plants crossed for fertilization. S; and S, alleles are codominant

in pollen wall.
Expressed genotype
Sl type
P Pollen of plant 1 Style of plant 2
| GSI S;orS, S,S;3
1 GSI S,0r S; S,S;3
i SSlI S;orS, S1S;3
v SSI S;orS, S3S,
Which of these crosses (I, 11, 111, and V) result in successful fertilizations?
A. landll
B. landlll
C. land IV
D. Iland I
E. lland IV

12
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All. Phytochrome is one of the plant photoreceptors involved in photoperiodism. It exists in
two spectophotometrically different forms: red-light absorbing P, and far-red light
absorbing Pg. An investigation explored how plant flowering was affected by different
light flashes [white (W), red (R), or far-red (FR) light] applied during the dark period or
darkness in the light-period of plant growth. The figure below shows the experimental

results.

VR
Rz (Z @ R R ‘Xff\ f\ﬁ R ’%@@

2y Darkness FR
R R
. w FR FR FR
L= 1 N B R R R R
Light
0 5
2 3 5 6 7 8 9

Based on this experiment, find the most accurate explanation or expectation for the light control of

Time(hr)
o
Critical night length

flowering in this plant,

A. This plant flowers whenever the total night length exceeds a 12 hr threshold (out of the 24 hr
night/light period) with or without light interruption.

B. This plant is likely to be a short-day plant that requires a certain length of uninterrupted light
period for flowering.

C. The plant in experiment 3 will flower if it is irradiated with a flash of far-red light, instead of
white..

D. The plant in experiment 4 will flower.

E. The plant in experiment 5 will not flower.

13
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Al2. Which statement correctly describes the differentiation and development of cells and organs in

flowering plants?

A. Organomorphogenesis involves cell movement as one of the important mechanisms.

B. Post-embryogenesis is a growth process, as all of the plant organs are pre-formed during
embryogenesis.

C. Totipotency of plant tissues provides the original source of power to develop a complete plant
by re-differentiation, without going through the de-differentiation process.

D. The direction of cell division determines cell type and function.

E. Lineage information obtained by genetic inheritance overides environmental factors in

determining the time for organ development.

14
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Al13. The graphs below show sucrose (Suc)- and/or indole 3-acetic acid (IAA, an auxin)-induced cell
growth (Figure a) and the Kkinetics of 1AA-induced cell elongation and cell wall acidification in
coleoptiles (Figure b). Based on these results, together with the fact that these processes are
delayed by cold treatments or inhibitors of protein synthesis, the "acid-growth hypothesis" was

proposed as the best model to explain auxin-induced cell growth.

a b
Time (min)
0 10 20 30
T T 1

~ 2t IAA

E | lag IAA + Suc g 200

< 1+ time 6.0

g 71180 =

X ]

_ 5.5F 160 8

2 3 :

£ 60f ) 120 =
g IAA 5.0 g
E})'% -1 80
S 30F
S J L

E Srie 4.5 140

\c\j | 1 | | 1

0 5 10 15 20 25 -10 O 10 20 30 40 50 60
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Which of the following statements is most accurate?

A. IAA-driven protons, pumped into the cell wall, are utilized to synthesize the ATP required
for cell elongation.

B. IAA-induced acidification of the cell wall is an ATP-dependent process, and can be delayed
by a treatment of a metabolic inhibitor.

C. IAA-induced loosening of the cell wall is mainly caused by an acidification-induced
weakening of the covalent bonds in cell wall proteins.

D. IAA- or sucrose-induced cell elongation shares a common action mechanism, such as an
increase in the cell wall acidity and the following change in turgor pressure.

E. Cell wall acidification and stimulation in the elongation is an IAA-specific process, thus it is
not induced by treatment with Fusicoccoin, an activator of the proton pump, in the absence

of the IAA.

15
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Al4. Rubisco is an enzyme crucial for carbon fixation in plants. In addition to the predominant
carboxylation reaction, this enzyme catalyzes an oxidation reaction as well. For an aquatic plant, the
frequency of the oxidation reaction depends on the relative concentrations of the reagents CO, and
O, in the aquatic solution, which in turn are coupled to temperature. The figures show the absolute

(a) and relative (b) concentrations of CO, and O, dissolved in water that is at equilibrium with the

atmosphere.
a b
= WM
I 450
L L e = 0.06
D 3:)0 ....... E D N RS i g i B (3 005
T I e [ =

250 I R 2 0.04
T 2000 - e f = 0.03 [~
S 100[- [ - &
8 50 SRpEOL  ETnEeees SEMEMTREIRT, SRS O 001
o 0 = 0.00

Choose the following statement that is correct.

A. The frequency of the oxidation reaction decreases with increasing temperature.

B. In water at equilibrium with the atmosphere, the relative concentration change with
temperature of CO; is larger than of O..

C. Rubisco has a higher affinity for O, than for CO..

D. At a temperature of 90°C, Rubisco catalyzes only one of the above two reactions in vascular
plants.

E. This sensitivity to temperature matters for submerged aquatic plants only.

16
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Al5. As depicted in the following figure, an oat seedling was germinated in the dark. A blue light was
given unilaterallyto the right side of the coleoptile, and an agar block containing Ca®* was attached to

the right side of root tip below the elongation zone.

<~— Blue light
Coleoptile

Root

} Elongation zone
Ca*"-containing agar block

4-day-old
oat seedling

What do you expect the bending responses of the oat seedling will be in a few days?

Coleoptile Root
A Bending towards the light. Bending towards the Ca** block.
B | Growing upright. Bending towards the Ca** block.
C | Bending away from the light. Bending towards the Ca* block.
D Bending towards the light. Growing downwards.
E Growing upright. Bending away from the Ca®* block.

17
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ANIMAL ANATOMY AND PHYSIOLOGY

Al16. As shown in the left-hand picture below, neuron (N) receives signals directly from two separate
nerve terminals (a and c). Nerve terminal (b) is synaptically connected to nerve terminal (a). The
right-hand graph shows various postsynaptic potentials recorded in neuron (N) caused by input

signals from the three presynaptic terminals.

92
*a o
s
B2 |t s threshold
> ®n S
‘g’ E_é LM\ N\ ----resting potential
A
=1 1
record potential a a+b c
of postsynaptic time (msec)

cell N

Which of the following statements about the signal transmissions of these synapses are correct?

I. Action potentials would be generated in neuron (N) if nerve terminals (a) and (c)
were stimulated simultaneously.

Il. The neurotransmitter released from nerve terminal (b) is inhibitory.

1. When nerve terminal (b) is stimulated alone, an inhibitory postsynaptic potential
(IPSP) would be recorded in neuron (N).

IV. When nerve terminals (b) and (c) are stimulated simultaneously, the excitatory
postsynaptic potential (EPSP) recorded in neuron (N) is smaller compared to when

only nerve terminal (c) is stimulated.

A.Only land Il B. Onlyland IV C.Only Iland Il

D. Only Il and IV E. I, HandIll

18
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Al7. Animal cap cells from the animal pole were removed from a Xenopus blastula embryo. These
cells were then incubated in culture media containing different concentrations of activin. As seen in

the table below, the cells differentiated into various tissues or cells depending on the concentration of

activin.
Tissues
Concentration of
or cells
— activin in medium
astula : differentiated
animal pole presumptive
. ectoderm
0 (control) epithelial cells
3
/ ~0.1 ng/mL blood cells
medium
~ 1 ng/mL muscles
vegetal pole
~ 10 ng/mL notochord
~ 100 ng/mL heart

Which of the following statement(s) regarding this experiment is/are correct?

I. Ectodermal tissues are induced to differentiate into endodermal tissues
according to the level of activin concentration.
Il. The fate of the animal cap cells was determined prior to the blastula stage.
I11. Initially animal cap cells differentiate into epithelial tissue.
IV. Cells from the vegetal pole are also able to differentiate into muscle or heart

tissues if exposed to high activin concentrations.

A. Onlyl B. Only 11 C.Only I and Il

D. Only Il and IV E. I, I, and IV

20
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outside
cell
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A19. The figure shows muscle fibers, muscle spindle, and their nerve innervations of biceps of human

arm.

a: afferent nerves innervating muscle fibers of the spindle

b: efferent nerve innervating muscle fibers outside of spindle
c: efferent nerve innervating muscle fibers of the spindle

d: muscle spindle

e: nerve endings of (a)

f: muscle fibers outside of spindle

Nerve (a) is sensitive to the stretch of muscle fibers outside of the spindle when muscle fibers within

the spindle are relaxed. Choose a case when the afferent signals in nerve (a) increase?

A. Signals in (b) are increased.
B. Signals in (c) are decreased.
C. Triceps are contracted.

D. (f) are contracted.

E. The lenght of (d) remained constant.

22
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A20. The following experiments are designed to investigate the differentiation mechanism of skeletal

muscle.

<Experiment 1> Cultured mouse muscle cells were chemically induced to fuse with undifferentiated

human cells.

Result 1: Many of the fused cells had human muscle-specific proteins.

Result 2:  Unfused cells had no human muscle-specific proteins.

<Experiment 2> Cytoplasmic portions of human muscle cells were injected into undifferentiated

mouse stem cell.

Result: The cells injected with the cytoplasm of human muscle cells transiently
expressed mouse muscle-specific genes. However, the expression of muscle

specific gene was disappeared after 24 hours.

What do these experiments suggest?

A. The nucleus of muscle cell should be fused with human cell nucleus to induce human
muscle-specific proteins.

B. The expression of muscle specific gene in human undifferentiated cell is suppressed by
cytoplasmic factor.

C. The continuous production of cytoplasmic factor(s) is indispensible for maintaining the
differentiation state of the muscle cell.

D. The cytoplasm of muscle cell induced a mutation of DNA to differentiate into muscle cell.

E. The induction of muscle differentiation is a species-specific phenomenon.

23
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A21. The following figures indicate changes in phosphate concentration as the filtrate passes through

regions a and b, according to the increase in plasma phosphate concentration.

a (Bowman's
capsule)

1.25

1.00

0.75

(mmole/min)

0.50 b

Amount of phosphate
passed through a ors

0.25

-

b (collecting duct) 0 1 2 3 4

Plasma phosphate (mM)

Using this information, choose the most appropriate graph that depicts the changes in the renal

reabsorption rate of phosphate ions according to the increase of its concentration in the plasma.
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A22. The table below shows the results of experimental tests on skin graft rejection between two

different mouse strains. (Strains [A] and [B] are genetically identical except for the MHC loci.)

Skin donor Skin recipient Skin rejection
Exp. mouse mouse
6~8d 10~13d
I [A] [A] did not occur did not occur
I [A] [B] did not occur occurred weakly
[B] mouse which had occurred strongly
i (A] previously received

strain [A] skin

[B] mouse which has occurred strongly
received lymphocytes from
v [A] a strain-[A]-skin-grafted
[B] mouse

Which of the following explanations for the results is not correct?

A. Graft rejection is considered to be the result of immune responses.

B. MHC genes are mainly responsible for the graft rejection.

C. If strain [B] skin is grafted onto mouse [A], the result would be the same as the result of Exp.
Il.

D. If strain [A] skin is grafted onto an offspring from a mating between [A] and [B] mice (e.g.
F1, [A] x [B], the result would be the same as that of Exp. IlI.

E. The result observed in Exp. Il is due to the formation of memory cells in the

previously-exposed [B] mouse against strain [A] MHC antigens.

25
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A23. The phagocytic activity of macrophages against a certain pathogenic bacteria is described below.

Experiment conditions Degree of

phagocytosis

(o=

.macrophages + pathogenic bacteria (P) +

2.macrophages + pathogenic bacteria (P) + complement Fch

[98)

.macrophages + pathogenic bacteria (P) + Anti-P Ab = pe

4.macrophages + pathogenic bacteria (P) + complement -+ Anti-P Ab +okat

Which of the following conclusions best explains the results above?

A. Non-specific immunity enhances acquired immunity.
B. Humoral immunity enhances acquired immunity.

C. Humoral immunity enhances non-specific immunity.
D. Cell-mediated immunity enhances humoral immunity.

E. Cell-mediated immunity enhances non-specific immunity.
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A24. Oskar, nanos and hunchback are three major genes that establish the anterior-posterior (A-P) axis
during Drosophila embryogenesis. The diagram below shows how the mRNA and protein products
of these three genes are distributed in Drosophila eggs (darker shades represent higher
concentrations). The table below lists the outcome of disrupting one of these genes, as reflected in

protein distribution and anterior-posterior development.

nanos hunchback oskar

anterior O posterior

mRNA

protein

Mutation in Mutation in Mutation in oskar
nanos hunchback

Distribution of

the Nanos protein - normal abnormal
Distribution of

the Hunchback protein abnormal - abnormal
Distribution of

the Oskar protein normal normal -
Establishment of normal A-P
polarity abnormal abnormal abnormal

27



IBO2010 KOREA
THEORETICAL TEST Part A

Based on these data, which of the given statements correctly describes the interaction among the

three genes?

A. The transcription of hunchback gene is suppressed by the Nanos protein.

B. The Oskar protein activates the translation of nanos mMRNA.

C. The Hunchback protein suppresses the translation of oskar mMRNA in the anterior.
D. The Oskar protein suppresses the transcription of hunchback gene in the posterior.

E. The Hunchback protein suppresses the transcription of nanos gene in the anterior.
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A25. The diagram on the left depicts the different areas of the spinal cord from the cervical region to

the coccyx. The statements on the right provide descriptions about the spinal cord.

1. Cutaneous sensory information

Nerves: from the skin ascends through the

~
L2

10T LoD —

corresponding side of the spinal
Cervical

cord.

2. Pain information from the skin only

G
G
G
G
¢
C
C8
T1
T2
T4

i . ascends through the contralateral
Thoracic

side of the spinal cord.

3. Motor neurons of the spinal cord

cause muscle contraction on the

corresponding side of the body.
Sacral

NN
(SN]SO [ LT N

4. Cervical nerves innervate the upper

Coceygeal

limb.

Suppose that an athlete injures the left half of the spinal cord T4 during a football game.

Choose the correct statement concerning this patient's sensory or motor function.

A. Abnormal touch sensation in the right foot.
B. Disability in the movement of the right leg.
C. Normal pain perception in the left leg.

D. No cutaneous sensation in the left hand.

E. Normal pain perception in the right leg.
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A26. This picture illustrates monthly changes in the human ovary during the reproductive cycle.

Which of the following statements most accurately describes each structure?

A. Before puberty, the oocyte (a) has not started the process of meiosis.

B. The hormone produced by structure (b) causes thinning of the uterine cervical mucus to allow
passage of sperm.

C. During ovulation, structure (c) stays at the interphase between meiosis | and meiosis II.

D. The hormone produced by structure (d) stimulates the pituitary gland to secrete luteinizing
hormone.

E. The hormone produced by structure (e) causes the proliferation of the uterine endometrium.
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A27. The diagram below represents the development of a human zygote from fertilization to the late

blastocyst stage.

S

Choose a correct statement from the following choices.

A

If two sperm penetrate the oocyte membrane at the time of fertilization, conjoined twins with
shared body parts will be born.

During the process of in vitro fertilization with embryo transfer (IVF-ET), the embryo is
transferred at the 2-cell stage to the mother's uterus.

The most appropriate stage for the collection of ‘Embryonic stem cells” for
regenerative-therapeutic purposes is the 8-cell stage.

The outer cells (structure a) of the early-blastocyst embryo will eventually form the fetus.

During the late blastocyst stage, the embryo is implanted in the uterine endometrium.
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A28. Figure I illustrates a skeletal muscle and its innervation. Figures Il and 111 depict cross and
longitudinal sections of the muscle, respectively. Figure IV shows an electron micrograph of

neuromuscular junction.

I Innervation I Succinic dehydrogenase reaction

-

MOTOR
NEURON

111 Hematoxylin-eosin stain IV Neuromuscular junction

Nucleus N

al

Which of the following statements gives the most accurate description of each structure?

A. The number of muscle cells innervated by a single motor neuron is larger in a muscle that
controls fine movement than in one that controls unskilled movement.

B. During embryonic development, structure (a) is derived from a single cell.

C. Within the same muscle, the population of small-diameter cells (b) is increased after several
weeks of intense exercise.

D. Structure (c) is called a myofibril, which is the structural unit of the skeletal muscle.

E. The main mechanism to terminate the action of secreted acetylcholine at the neuromuscular

junction is neurotransmitter reuptake into the nerve terminal (d).
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A29. Figures I~I11 depict the excretory systems of planaria, earthworms, and grasshoppers. Figure 1V

illustrates the habitat of the salmon life cycle.

Which of the following statements concerning excretory structures is correct?

A. In a planarian, the beating of cilia (a) within each flame bulb releases filtrate in the direction of
the arrows.

B. A pair of mesonephridia within each segment of the earthworm collects coelomic fluid from the
adjacent anterior segment and excretes that collected fluid.

C. Structure (b) is called a collecting duct, which collects and excretes concentrated urine that is
hyper-osmotic to body fluids.

D. In a grasshopper, reabsorption of the filtrate occurs mainly in the Malpighian tubules (c), where
most solutes are pumped back into the hemolymph, with water following by osmosis.

E. In freshwater, salmon take up salt from the gills and produce dilute urine; in the ocean, they

excrete excess salt through their gills.
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A30. Which of the following statements is correct concerning gas exchange organs in animals?

A. In starfish, the gill plays a role in gas exchange, but the tube feet do not play a role in that
process.

B. In grasshoppers, well-developed muscles surrounding the tracheae control movement of air
inward and outward through an external opening.

C. In fish, blood flows through the gill-filament capillaries in the same direction as that of water
exiting from the mouth and pharynx to the outside.

D. In birds, during exhalation both air sacs deflate, forcing air to the outside, whereas the lung is
filled with air.

E. In humans, surfactants are required to increase the surface tension in the trace amount of fluid
coating the inner alveolar surface; in the absence of surfactants, the alveoli collapse during

exhalation, blocking the entry of air during inhalation.
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Suprachiasmatic
nucleus
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ETHOLOGY

A33. An experiment is designed to test this hypothesis: the number of yellowjacket wasps at a feeding
site visually affects the feeding-site choices of workers collecting nectar.. Four feeders with zero, one,
two or eight individual decoys are prepared, as shown in the figure below. One nectar dish is placed

in the middle of each feeder. You then observe the feeding-site choice made by each worker.

Nectar dish
: W
,@x\

feeder 1 feeder 2 feeder 3 feeder 4

Which of the followings should not be included in this experimental design?

A. Using live individuals as decoys.

B. Placing the four feeders with nectar dishes randomly and alternatively.
C. Using the nectar solutions of equal concentration among the feeders.
D. Preventing other species from visiting the feeders.

E. Preventing successive visits by the same worker.
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A34. As seen in the left-hand graph, a population of moth species A exhibits individual variation in
body color. The environment in which this population lives includes predators, such as birds, which
find species A palatable. The environment also includes other moth species unpalatable to birds: one
individual from each of three species (1~3) is shown in the right-hand illustration. Species 1, 2, and 3
are similar to different phenotypes found within species A: species 1 to lighter individuals, species 2
to individuals with intermediate phenotype, and species 3 to darker individuals. After capturing and
tasting species 1, 2 and 3, birds learn to avoid eating them. Species A is considered a Batesian mimic
of the other species. If species 3 becomes most abundant in this habitat, which graph accurately
predicts what you would observe in species A? (The dotted line represents the mean value of the

original population of species A.)

= Unpalatable species
.
2 !
T 1
£ I
[re. ]
° I
g |
E I
S 1
=z I
1
Phenotypic variation of body color Species 1 Species 2 Species 3
Species A
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>

Number of individuals

Number of individuals

Phenotypic variation of body color

Number of individuals

Phenotypic variation of body color

Phenotypic variation of body color
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A35. Eusocial honeybees have a specific system of sex determination. Females are diploid (2n) and
develop from fertilized eggs; males are haploid (n) and develop from unfertilized eggs. Assuming
that the queen copulated with a single male, which of the following is/are most likely true for this

social group?

I. The males have mothers but not fathers.

Il. A female should foster her brothers to increase her inclusive fitness rather than trying to

increase her direct reproduction.

I1l. It is advantageous to females' (workers’) fitness if the queen produces sons and

daughters in equal proportions.

IV. A female should remove the eggs of other females (workers) from the nest to increase

her fitness.
A. Onlylandll
B. Onlylandlll

C. OnlylandIV
D. Onlylland Il

E. Onlyllland IV
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GENETICS AND EVOLUTION

A36. Which of the following can children only inherit from their mother?

A mutation:

A. on the X chromosome.

B. onthe Y chromosome.

C. inthe mitochondrial genome.

D. ina maternally imprinted gene.

E. inthe hypervariable region of an antibody gene.
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A37. In Drosophila melanogaster, yellow body and white eye are both X-linked recessive genes.
Wild-type males were crossed with yellow females with white eyes, and F; progenies were produced

in the numbers and phenotypes shown in the table below.

Progeny group Progeny phenotype and sex Progeny number
(@) wild-type female 3,996
(b) yellow males with white eyes 3,997
(©) yellow females with white eyes 4
(d) wild-type male 3

Which of the following is the best explanation for how progeny groups (c) and (d) were produced?

A. Genetic recombination during meiosis I.

B. Genetic recombination during meiosis II.

C. Somatic mutations in the eye and body of wild-type flies.
D. Nondisjunction of sex chromosome.

E. Dosage compensation for X-linked genes.
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A38. Four mutant strains of bacteria (1~4) all require substance S to grow (each strain is blocked at
one step in the S-biosynthesis pathway). Four plates were prepared with minimal medium and a trace
of substance S, to allow a small amount of growth of mutant cells. On plate a, mutant cells of strain 1
were spread over entire surface of the agar to form a thin lawn of bacteria. On plate b, the lawn was
composed of mutant cells of strain 2, and so on. On each plate, cells of each of the four mutant types
were inoculated over the lawn, as indicated in the figure by the circles. Dark circles indicate excellent
growth. A strain blocked at a later step in the S substance metabolic pathway accumulates

intermediates that can ‘feed’ a strain blocked at an earlier step.

What is the order of genes (1~4) in the metabolic pathway for synthesis of substance S?

A 2—-4-53->1

B 2—-1—-3—->4
C. 1535452
D. 1-2—-4—->3

E. 3-4—-52->1
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A39. By using modern technology, the gene that determined height in Mendel’s pea plants was
discovered to be the gene Le that codes for the enzyme involved in biosynthesis of the gibberellin
hormone GA;. The two alleles for this gene, T and t, differ in only one nucleotide. The enzyme
produced by the recessive t allele has efficiency as low as 1/20 of the normal enzyme. Which of the

following statements is correct?

A. GA; is directly involved in auxin biosynthesis in the pea plant.

B. The product of the T allele is responsible for the normal gibberellin hormone.

C. A F; plant from a cross between TT and tt plants will have 1/20 enzyme activity of that of
normal plant.

D. Treatment of a tt plant with gibberellin hormone fails to make it grow to become a tall plant.

E. The mutation is due to a deletion of the gene Le.
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A40. Glucose-6-phosphate dehydrogenase (G6PDH) is encoded by a single X-linked gene in humans.
There are multiple functional alleles for this gene, such as A;, Ay, etc. G6PDH dimers are made in

cells and secreted into blood.
If a woman has both A; and A; allele for GGPDH, what type(s) of dimers is/are found in her blood?

A. Only AjA;
B. Only AA;
C. Only AA;
D. Only AjA; and AA;

E. AjAL AA; and AA
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A41. The direction of shell coiling in the snail Limnaea peregra is either dextral or sinistral. Coiling
direction is determined by a pair of autosomal alleles. The allele for dextral (S*) is dominant over the

allele for sinistral (s). Experimental results of two reciprocal monohybrid crosses are shown below.

P Dextral & X Sinistral ? P Sinistral & X Dextral 9
(8*8%) (s9) (ss) (8s*8M

l l

F; All of the F; progeny have sinistral shells. F,  All of the F; progeny have dextral shells.
(8%s) (57s)

l self-fertilization l self-fertilization

F,  All of the F, progeny have dextral shells. Fy,  All of the Fy progeny have dextral shells.
1/4878%: 1/2.8%s 115 1/4878": 1/2.8%s /a5

What is the genetic phenomenon that explains the inheritance pattern for coiling direction?

A. Cytoplasmic inheritance.
B. Epistasis.

C. Genetic imprinting.

D. Maternal effect.

E. Sex-limited inheritance.
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A42. Some fruit flies (Drosophila melanogaster) have a mutation that makes them shake. These fruit

flies are called ‘shakers’.

An experimental cross is shown below:

P a shaker male (&) x a normal homozygous female (2)
|
Fy All males were normal.

All females were shakers.

F2 FixX Fyq

.

136 shaker males, 131 normal males
132 shaker females, 137 normal females

What kind of inheritance best explains the inheritance pattern for the shaker gene?

A. Somatic dominant.
B. Somatic recessive.
C. X-linked dominant.
D. X-linked recessive.

E. Y-linked dominant.
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A43. 'Coefficient of relatedness' (or 'genetic relatedness’) refers to the probability of two related

individuals inheriting a particular allele of a single gene from their common ancestor.

1/2 I

: Male O: Female )\ : Monozygotic twin

In this family tree of diploid individuals, which of the following ‘coefficient of relatedness' is not

true?

Coefficient of relatedness of

A. Abeing 1/2
B. Bbeing1/2
C. Chbeing 1/4
D. Dbeingl
E. E being 1/4
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ECOLOGY

A44. The figure below shows the change in the abundance pattern of three trophic levels in a lake when
it was polluted by city sewage. Ground-feeding carps increase in frequency because they benefit

directly from additional mineral nutrients.

Trophic level After eutrophication
Carp Increase
Zooplankton Decrease
Algae Increase

Which ecological control methods could improve the water quality of the lake?

<Ecological control methods>

Mechanism Control methods

I.  Top-down control: Attempt to introduce predatory fish on carp.
Il.  Top-down control: Attempt to reduce the nutrients in the river entering the lake.
1. Bottom-up control: Attempt to inhibit recycling of nutrients
accumulated in the substrate of the lake.
V. Bottom-up control: Attempt to reduce primary producers as

well as consumers by introducing more carp.

A. Onlylandll B. Only I and 11 C.Only land IV

D. Only Iland Il E. Only Il and IV
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A45. The figure below depicts life-history strategies for three plant species (a~c) along 3
axes: strength of competition with other organisms, level of disturbance in the habitat, and
level of environmental stress in the habitat. Species a grows in habitats where competition
among species is high but disturbance and stress are low. Species b grows in habitats with
high environmental stress but with low interspecies competition. Species ¢ grows in

highly disturbed habitats with low environmental stress.

High

Competition Disturbance

C \ High

High
Stress

Which of the statements below is/are correct?

I Characteristics of “a-type” plants are slow growth rate and short-lived leaves.
I Desert annual plants are “b-type” species. They have rapid growth and produce large
amount of seeds in a short time after rains.
I Most plants belonging to “c-type” species would be herbaceous while “a-type” and

“b-types” species are likely to be trees or shrubs.

A. Only Il

B. Onlylandll

C. Onlyland Il

D. Onlylland Il

E. LI, and Il
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A46. In the photic zone of freshwater and marine environments, where light penetrates, cyanobacteria

are found in the upper part of the zone, and purple and green bacteria are in the lower part of the

zone. Which of the following statements best explains the vertical distribution of the photosynthetic

bacteria?

A.

B.

Green and purple bacteria are anaerobic, while cyanobacteria are aerobic.

Green and purple bacteria are better able to use light wavelengths that cyanobacteria do not use
as efficiently.

Habitat isolation develops due to competition for nutrient and oxygen.

Cyanobacteria are better able to use oxygen as an electron donor for photosynthesis.

It is the result of adaptation to lower temperatures in purple and green bacteria.
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A47. The following figure shows nitrogen cycling in an ecosystem. Numbers I~V represent different

chemical conversion steps in the cycle.

NO;
I
] \
k N _
Organic N s I\y' NO,
\Y
NH,

Which process (I ~ V) is correctly paired with the organismal group performing that step?

A. |- photoautotrophs.
B. I1lI- bacteria symbiotic with plants.

I11- anaerobic bacteria living in conditions such as wetland ecosystem.

o O

IV- eukaryotic organisms.

E. V - nitrogen fixing bacteria such as Rhizobium or Cyanobacteria.
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A48. The following graph shows the relationship between the frequency or strength of disturbance and

species diversity.

Species diversity

a b c

L.
>

Frequency or strength of disturbance

Which of the following statements is not correct?

A. The low species diversity of community (a) is due to the presence of dominant species in the
community.

B. In community (c), species diversity is low because there is not enough time between
disturbances for a wide variety of species to colonize.

C. The degree of competitive exclusion among species is highest in community (b).

D. In community (c), late successional species will be replaced rapidly by early successional
species.

E. Community (c) consists of environmental stress-tolerant species.
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A49. Which of following statements is/are correct?

With increasing atmospheric CO,,

l. inorganic nutrients in soil will be increasingly limiting for plant growth.

Il. C4 plants will grow increasingly better than C3 plants in environments where water is
limiting.

I11. the increased C:N ratio in litter will cause an increase in decomposition rate by soil

microorganisms.

A. Onlyl
B. Only Il
C. Only Il
D. Onlylandll

E. OnlyIland I
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BIOSYSTEMATICS

A50. The following summaries describe recently published research results.

Research 1. Wu and Li (1985): The comparative analysis of homologous genes between human and
mouse genomes suggests that the evolutionary rate of homologous genes was higher in the
mouse lineage than in the human lineage.

Research 2. Smith and Donohue (2008): The plant families Caprifoliaceae, Asclepiadaceae, and
Lamiaceae are composed of both herbaceous and arborescent species. The comparative analysis
of homologous genes between the herbaceous and the arborescent species within a single plant
family suggest that the evolutionary rates of homologous genes in herbaceous lineages were
faster than that of arborescent lineages in all three plant families.

Research 3. Gilman et al. (2009): The comparative analysis of 130 homologous mitochondrial genes
between a sister species pair of vertebrates from the temperate region and from the tropical
region indicate that the base substitution rates of homologous genes from the tropical region are

1.7 times faster than that of the temperate region.
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Based on these studies, which of the following statements best describes the common evolutionary

processes in plant and animal genes?

A

B.

The evolutionary rates of genes are accelerated in short-lived animals and plants.
The evolutionary rates of genes are accelerated in higher animals and plants.
The evolutionary rates of genes are accelerated in animals and plants which lived in higher

temperature regions.

. Direct comparisons of homologous genes between animals and plants show that plants evolve

faster than animals.

. The fast evolutionary rates of mitochondria genes make them ideal for phylogenetic

comparison between distant lineages.

56



IBO2010 KOREA
THEORETICAL TEST Part A

A51. Which of the following pairs does not show a monophyletic group - paraphyletic group

relationship?

A. Monocots - Dicots

B. Tetrapods - Bony fishes
C. Echinoderms - Chordata
D. Birds - Reptiles

E. Vascular plants - Nonvascular plants
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A52. The following figure shows a hypothetical evolutionary tree of species a~ e along with the

variability between pairs of these species.

Time a b c d e

Variation

Choose a statement that is correct.

A. The speciation rate shows a linear relationship to evolutionary time.

B. Species variation shows a linear relationship to evolutionary time.

C. The species pair a - b and the pair c- d shows sister group relationship.
D. The tree contains three monophyletic groups.

E. Species a can be used as an outgroup for the other four species.
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A53.  Which of the following statements about speciation is correct?

A. Sympatric speciation occurs more gradually and more slowly than allopatric speciation.

B.

The divergence of two maggot fly races is an example of allopatric speciation due to mating
time differences.
The evolution of cultivated wheat is associated with polyploidization. This is an example of

sympatric speciation.

. Allopatric speciation is usually associated with stronger secondary reproductive barriers than

sympatric speciation.

. Different species of Drosophila inhabit the different islands of Hawaii. This is an example of

sympatric speciation.
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A54. The following figure shows a mushroom belonging to the Basidiomycetes.

—

Basidiocarp

Which of the following combination is correct for the nuclear ploidy states of structures a~ c?

Ploidy state of structure
a b c
A n 2n n+n
B 2n n n+n
C n n n
D n+n 2n n
E n+n n n+n
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