IBO-2009 JAPAN
THEORETICAL TEST Part B

ENVELOPE COVER SHEET
Kog ctyaeHra:

20-a MEXXOYHAPOOHAA BNOJIOI MYECKAA
ONNMIMWALA

Tcykyba, ANOHUA 12 — 19 niona 2009

TEOPETUYECKUN TECT: YACTb B

[MpogormkutenbHocTb: 150 MUHYT
OBLWNME MHCTPYKLWMW
1. OTKponTE KOHBEPT NOCIE CTapTOBOro 3BOHKA.
2. B koHBepTe HaxoasATCs BOMPOCH! M NIUCT OTBETOB.
3. BnvwnTe Baw YeTblpex3HayHbI KOA CTyAEeHTa B KaXayHo KNeTKy Ans koaa.

4. Bonpockl B YacTtn B moryT umeTb 60nee ogHoOro npaBunbHoro oteeTta. BHecuTe Bce
Bawwu oteeTbl B JIuct OTBeTOB aAns Yactn B. OTmeTkKn, HOMepa unm cMMBO-bI 4Na OoTBETa
Ha Bonpockl B Yactu B oTnvyaloTca B 3aBMCMMOCTM OT BonpocoB. Cnocob oTBeTa ykasaH

B KaXXOOM BoOripoce.

5. Ucnonb3ayiTe kapangaw v pe3vnHky. Bam paspeluaetcsi Mcnonb3oBaTth

NpeaocTaBneHHbIE NTIMHENKY U KanbKynsiTop.

6. HekoTopble Bonpochkl MOryT HecT oTMeTky «CHATbI». HE OTBEYAWTE Ha aTv
BOMPOCHI.

7. MNpekpaTuTe gaBaTtb OTBETHI U OTNOXMUTe Baw KapaHgaw HEMEOJNNEHHO nocne 3BoHKa,
3aKaH4YMBaloLLEro TecT.

XKenaem ygaun!!
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Kog ctygeHra:

20-a MEXKOYHAPOOHAA BNOJIOIMYECKAA ONIMMITNALA

Tcykyba, ANOHUA 12 — 19 niona 2009

TEOPETUYECKMW TECT: YACTb B

[MpogormkutenbHoCcTb: 150 MUHYT

OBbWNME MHCTPYKUWMIA
1. BnvwnTte Ball YyeTblpex3HayHbIM KO, CTYAEHTa B KaXXAYH0 KNeTKy Ans Koaa.
2. Bonpochkl B Yactn B moryT umeTb 6onee ogHoOro npaBunbHoro oteeTta. BHecuTe Bce
Bawwu oteeTbl B Jluct OTBeTOB aAns Yactn B. OTmeTkKn, HOMepa unm cMMBO-bI 4Na oTBeTa
Ha Bonpockl B Yactu B oTnvyaloTca B 3aBMCMMOCTM OT BonpocoB. Cnocob oTBeTa ykasaH
B KakgoM Bornpoce.
3. icnonb3ynTte KapaHgaw v pe3nHky
4. HekoTopble BONPOChI MOryT HecTu oTMeTky «CHATbI». HE OTBEYAMTE Ha aTu
BOMPOCHI.
5. MakcumaneHoe vncno 6annos B Yactu B pasHo 108 (Yucno 6annos ykasaHo B KaXaoMm
Bonpoce).

MpekpaTtnte gaBaTb OTBETLI M OTNOXUTE Baw kapaHgaw HEMELJIEHHO nocne 3BOHKa,

3aKkaH4MBaloLLEero TecT.
KENAEM YOA4UN!
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Buonoruna knetku

B1. (3 6anna) Y Koro s3HauMTenbHO Bbille CpeaHEe COOTHOLLEHNE MeXay creayoLmmm
aneMeHTamu (B pacyeTe Ha CyxoW BEC): y TPaBAHUCTbLIX COCYANCTbIX PACTEHUI UMK Y
MIeKonuTarLWmnx?

[nsa kaxgoro anemMeHTa BHecuTe 3Ha4vek ‘X' B COOTBETCTBYHOLLYHO KMETKY.

A. A30T (HUTPOreH)

B. Kucnopog (okcureH)
C. Kanbuui

D. Kanun

E. Hatpun

F. ®ocop
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B2. (2,5 6anna) ConocTtaBbTe Kaxgoe M3 crieayroLmx CBOMCTB BOAbI C NpenmyLLectsamm
Ans opraHn3amoB, BHocsi 6ykBbl (0T A 4o E) B COOTBETCTBYIOLLYIO KNETKY.
CsorncTBo
|. H13koe nornolieHne ceeta B BMANMOM obnactu cnekTpa.
[l. Bbicokasi TENNOEMKOCTb.
[ll. Bbicokasi TennoTta nnaeneHus.
|V. BbiCOKasi Tensiota ucnapeHus.

V. MonsipHOCTb MOMEKyr.

MpenmyLiecTBa Ans opraHM3mMoB

A. Bronornyeckne membpaHbl, COCTOSILLME M3 MOSIEKYN NUNMAO0B, SBASIOTCS
TepMOANHAMNYECKN CTAOUNBHBIMMN.

B. HaszeMHble pacTeHusi n )XMBOTHbIE MOMYT OXNaXXaaTbCsl C MUHMManbHON NoTepe
coaepXaHuns Boapl.

C. VIameHeHuns TeMnepaTypbl Y PACTEHUIN U XKUBOTHLIX MUHUMU3UPYIOTCS NPK
N3MEHSIIOLLNXCS YCINOBUSIX BHELLHEN cpeabl.

D. PacteHusa MoryT SCb(beKTVIBHO ncnoJsib3oBaTb COJNIHEYHOE U3ryvyeHne and

doTOCHHTE3A.

E. PacTeHus v XXnMBOTHbIE 3aLlLMLLEHBI OT 3aMopaxunsaHua nNpn HUIKNX TemnepaTtypax..
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B3. (3 6anna) Kognpyowmin y4actok reHa coctout ns 735 nap ocHoBaHuin (6e3 cton
KOAOHA). BblumMcnuTe MonekynspHyo Maccy Kognpyemoro aTum reHom 6enka. MNpumem,
4YTO MOSeKynsipHast macca cBo604HOM aMUHOKUCNOTLI cocTasnsieT 122. B 6enke

MMeeTCA NATb D,Mcyﬂb(*)VIJ'ILI,HbIX CBS3EN. npeﬂCTaBbTe Bawm paccyeThbl.
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B4. (3,5 6anna) NMnkonus BaxxeH Ansi BCEX OPraHU3MOB.

(1) Ha cxeme BHU3Y nokasaHbl peakuunn rnmkonunsa. Homepa Ha cxeme ykasbiBaloT Ha
dhepMeHTbI, KaTanusmpyroLme aTn peakumn. NomecTute kaxabli epMeHT B
COOTBETCTBYHOLLYIO KaTeroputo “Tun pepmeHTa” B Tabnuue 1 BNULINTE KaxKablA HOMEP
peakuum B COOTBETCTBYHIOLLYIO KNEeTKy. [pyMuTe BO BHUMaHWE, YTO HEKOTOpPbIE TUMbI

chepMeHTOB MOryT OTCYTCTBOBATb.
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1 H i) o] H 2 0] CH-0H
—
H 0
o Bon H OH
ATP  ADP OH OH i
T CH,0P0,2”
2 4
| '
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(. I [ ) 4
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GH,0H CHOPOZ® " ATP  ADP  CHa0P0s®" P yapy nap* ®CHROPOs
:‘—|+
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i I
Ho0 c—0" c—0
| . T
(ﬁ—o—Pof ZHE (|:=o
ADP  ATP
CHj CHy

Tun pbepmeHTa:
A. Okcumpopeaykrasa
B. TpaHcdepasa
C. lNnaponasa

D. INua3sa

Download from http://bioolimp.narod.ru 6




IBO-2009 JAPAN
THEORETICAL TEST Part B

E. M3omepasa

F. Nurasa

(2) KynbTypy MbILLEYHbIX KNETOK MHKYOMPOBanu B HacblLEHHOM KMCNOPoAoM cpeae,
KOTopyto 3aTeM bbicTpo aenanu 6eckncnopoaHoi. Cpasy e nocne yganeHus
kncrnopoga (Bpems o6o3HayveHo 0) 6bino npoBeaeHO n3MepeHne KOHLEHTpaumm Tpex

COeVHEHUN, BaXKHbIX AN MeTabonmama rnoKo3bl, 4TO NoKa3aHo Ha rpachKe HNXe:

KOHLIeHTpaums

OTHoOCUTenbHad

BEpena (mun)

CooTHecuTe Kaxayto KpumByto Ha rpacduke (1, 2 n 3) ¢ meTabonuToMm, U3MEHeHune

KOHLEHTpaLmMM KOTOPOro oHa oTpakaerT:

MeTabonuThi:
A. 'mMoko30-6-hoccaTt
B. laktaTt

C. ®pykT030-1,6-6McdocdaT
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B5. (2 6anna) Ha pucyHke HWXe npeacTaBneHbl pasfnyHble TUMbl KIeTOYHOro uukna (ot A

Ao D). BbibepuTe, kakoii U3 NepeymcrieHHbIX TUMOB KNETOK OHWU NpeACTaBnsioT.

A w il v vl
- -
s | o N G2z N 2 77 O W G2 U . 2/
D LTOHA RS

c eff Jefel  Redell]l Je-

b c! I G2 7771 N G2 77Z10] ' W 2 V770 .-

Twvnbl KNETOK

|. 3nuTenunanbHble KNETKN YeroBeka

[I. OmOBproHanbHbIE KNETKM MOPCKOro exa Ha ctagum o 128 kneTok
[Il. KneTkn cnioHHOWM xernesbl 4po30dunbl

V. lMnasmoguin MMKCOMULIETOB
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B6. (3 6anna) CycneH3uns KNneTok MUKpOOPraHM3MoB KyrbTUBMpPOBanach Ha cpefae,
cogepxatuen [*H]-MeueHHbIl ypuamH. M3 aTux kneTok 6binv M3onmMpoBaHsbl
KNeToYHble KOMMOHEHTLI U Bblna namepeHa pagnoakTMBHocTb dpakumm MPHK,
KoTopasd nokasana, 4to B MPHK 1 x 10° kneTok BKMOYMUNOCH 2,5 nnkomons
ypuauHa. Npegnonoxms, 4To coctaB ocHoBaHUn MPHK crnyyanHblin n 4to
cpeaHaa gnnHa MPHK coctaBnsieT 3000 ocHOBaHuin, paccumTanTe, CKOMbKO
monekyn MPHK 6b15i0 CMHTE3MPOBaHO B KaXKAOW OTAENBbHOM KIEeTKe BO BPeEMS
KyNbTUBMPOBAHNS.

(CuwnTaiiTe, 4To Uncno Asoragpo: 6 x 10%%)
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B7. (4 6anna) N3 mogenbHOro pacteHus apabungoncmc obinm n3onmpoBaHbl y4acTKu

reHomMa Bbille canTa Hadana TpaHcnaumm reHa Z sennumHdon 0,3; 0,6; 0,9; 1,2; m

1,5 kbp, koTOpbIE GbINM 0603HaYEHbI COOTBTECTBEHHO Za, Zb, Zc, Zd, n Ze. On

y4acTKM ObINN CrNTBI CO CTPYKTYPHBIM reHoM B-rntokypoHunaassl (GUS) na

Escherichia coli. 3atem apabugoncuc 6bin TpaHcdopMUpoBaH NOyYeHHbIMU

XMepHbIMKU reHamn Za-GUS, Zb-GUS, Zc-GUS, Zd-GUS n Ze-GUS v B Hem Bbina

onpegeneHa aktuHoctb GUS nytem xpoMoreHHon peakuuu in situ. Ha

crenyroLLeM pUCYHKe cxeMaTUYeckn NpeacTaBneHa CTpyKTypa XMMEepPHbIX FeHOB U

pacnpegenexve aktmsHoctn GUS B nmetowmx popmy cepaua ambproHax

TPaHCTEHHOro pacTeHns apabuaoncuc, HECYLLIEro 3T XUMEPHBIE TeHbI.

>

-1,500 —1,2|00 —9|00 —TOO —|300 —1 41 (caiir crapra TpancusIMN)
T'en Z
GUS

2a-GUS >
Zb-GUS >
2e-GUS ———>
2d-GUS >
2e-GUS I
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OcHoBbIBasiCb Ha 3TUX pesynbTaTtax, caenanTte npeanonoXeHne O (YHKUMU Kaxaoro
dparmeHTa y4acTka, pacrnosioXXeHOro BbilLe caiTa Hayana TpaHcnauum reHa Z
"®parmeHT"
l. ot —1,500 go —1,201
Il. ot —1,200 go —901
[1. ot —900 o —601
V. ot —600 o —301
PyHKUMN A. obcneynBaeT 3KCNPECUIO reHa He3aBMCUMO OT TUMNa TKaHU
B. obcneunBaeT akcnpecuto reHa TonbKo B CEMAO0MNSAX
C. obGcneumBaeT 3KCMPECCHUIO FeHa B TKaHSIX, OTIIMYHbIX OT CEMSAA0NEN
D yrHeTaeT 3KCNpeccuto reHa B CEMSAAO0NMSIX
E  yrHeTaeT 3KCNpeccuio reHa B TKaHsIX, OTIIMYHBLIX OT cemMsagonen

F. HEe3Ha4YnTesNlbHO BITINAET Ha SKCNpeCcCcuto reHa
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AHaToMMA N PU3NOSIOrUA pacTEHNN

B8. (3 6anna) dedvunt onpegeneHHbIX MMHEParbHbIX 3f1IEMEHTOB B NOYBE Bbi3blBaeT
crneumdunyecknin pucyHoK obecLiBeYnBaHns y pacTeHum (Xnopos), KOTOPbIN CBA3aH C
MeTabonmMyeckon ponbio N NOABMXKHOCTBIO (NepemMeLLeHeM) MUHeparbHbIX BELLECTB
y pacteHunin. Huxe onucaHbl npusHakm geduumra (obecLevrBaHne NUCTbLEB),
MeTabonuyeckas ponb 1 noaBuxXHoOCcTb MarHusa (Mg), xenesa (Fe) n asota (N).

[Mpu3Hakm HegOCTAaTOYHOCTU
A. HegocTtaTo4HOCTb 3TOro arfemMeHTa Bbl3blIBaeT X/10p03 CHavana y MonoabiX fIMCTLEB.

B. HegoctaTouHOCTbL 3TOro afieMeHTa Bbi3blBaeT XJ10pOo3 CHa4dana y CtapbiX JINCTbLEB.

[NMogBMKHOCTbL 3NEMEHTOB
C. 3T0T aneMeHT BbICOKOMOBUIIbHBIN Y pacTEHUI.

D. O1oT anemeHT B 60MbLUMHCTBE Crly4aeB HEMOBUIbHBIN Y pacTEHUNA.

MeTtabonuyeckasi ponb

E. OTOT anemeHT BOBreYeH B KA4eCTBE KOMIMOHEHTA B CUCTEMY TpaHCMNoOpTa 31EKTPOHOB,
a Takke HeobxoanMm AN CUHTE3a HEKOTOPbIX XNOpodunI-6enkoBbIX KOMMITEKCOB.

F. OTOT anemeHT siBNsieTCA COCTABHOM YaCTbio MHOMMX KOMMOHEHTOB PacTUTENbHbIX
KNeTOoK, BKIOYas aMUHOKUCIIOTbI, HYKITEMHOBbIE KUCMOTbI U Xnopoduni.

G. OTOT 3M1eMeHT NPMHMMAET y4acTue B akTUBALMM pas3nnyHbIX epMEHTOB U SiBnsieTCs

COCTaBHOW YacTbio KONbLEBOWN CTPYKTYpbl Xropodunna.

ConocTtaBbTe Kaxabli MMHEpParbHbIA 3IEMEHT C COOTBETCTBYIOLUM OMUCaHMEM U3 TPEX
kateropun (A unn B gna cumntomoB gecpuunta, C mnm D ans noaBMKHOCTY 3N1IEMEHTOB;

E, F unu G gna metabonnyeckomn ponu).
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B9. ( 3 6banna) PacTtywme KopHU pacTteHus 6binn nccnegosaHbl B OTHOLLEHUN
NPOCTPaAHCTBEHHOIO pacnpeneneHns Aensmxcsa KNeTok N KNeTok,
yBenuumBarLmxcs B AnnHy. KopHu 6binv nomeveHsl Yactuuamm rpacuta (P) B
pasnU4YHbIX MeCTax BOOMb OCK KOPHS, rae x 0603Ha4an pacctosHne MeTKu oT

BEPXYLLKN KOPHSI Cpa3y e 3a KOPHEBbLIM YeXIMKOM A0 Py.

Py

Fa

Eopuerpoit
HEHITHE
[ns kaxgon Toukn P, 6binn nony4veHsbl cnegyowme gaHHble.
I. OBuee ymcno anngepmarnbHbIX KNEeTOK, Haxogawmxcea mexay Po n Py
I1. YMcno MUTOTUYECKM aKTUBHBIX aNngepMarbHbIX KNeTokK, Haxoaawmxes mexay Po n Py

II1. CkopocTb cmeleHus (yaanenus) Py ot Py

Ecnu no aTum gaHHbIM NOCTPOUTb Fpa(bVIKVI 3aBUCMMOCTU YKa3aHHbIX BbiLLlE NMapamMeTpoB

OT X, TO Kakowu Bug oHu 6yaeTt nveTb? BoibepuTte 13 npegoctaBneHHbIX Hanbonee

noAxoAsaLWwmn rpadunk Ans Kaxaoro Habopa AaHHbIX.
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A B

Y
P

- X
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B10. (4 6anna) beneHa yepHas (Hyoscyamus niger) -aTo neyebHoe pacteHue. Y OByX
PasHOBUOHOCTEN 3TOro pacTeHusi, 04Ha U3 KOTOPbIX NpeacTaBnseT cobon
ofHoOneTHee, a Apyras AByneTHee pacTeHne, Obin nccnegoBaH NPoLECC LBETEHUSI.

B nepBom akcnepumeHTe n3yyanochb BrvsiHne o6paboTku XONo40M U BIIUSIHUE ONMHbI
CBETOBOrO JHs1 HA OOHONETHIOK N ABYNETHIOK pa3HOBUAHOCTU. C 3TON Lenbto
06paboTaHHbIE XONOAOM PaCTEHUS N KOHTPOSbHbLIE PACTEHMS BbipalLMBanunch B
YCINOBMSAX KOPOTKOrO MUK ASIMHHOIO CBETOBOrO AHSA. B cneaytowen Tabnuue ykasaHo,

3auBeTann i 3T paCTteHnd Uinm Her.

LiBeTeHune
PasHoBugHoOCTb Ob6paboTka KopoTkuin geHb OnNuHHBIM OeHb
Xonoa Het Oa
OpHoneTHee
KoHTponb Het Oa
Xonop, Het Oa
[ByneTHee
KoHTponb Het Hert

Bo BTOPOM 3KCrNepunMeHTe 06pa6OTaHHbIe X0J1040M M KOHTPOJIbHbIE paCTeHUA
OAHONETHen n ,D,ByJ'IGTHeVI paSHOBVI,D,HOCTeVI Oblnn NPpMUBUTHLI, KaK NMOKa3aHO Ha
cnegywuiemMm pucyHke, a 3ateM BblpallleHbl B YCNOBUAX OJTMHHOTO CBETOBOIO OHA. |_|pl/l

3TOM perncTtpumpoBarnochb useteHne nogsoda n npuBoAa Unn OTCyTCTBne TakoBOro. B

Tabnuue o606LLeHbl pedynbTaTthl ABYX TUMOB NpmBMBOK (N2 1 1 Ne 2).

Download from http://bioolimp.narod.ru
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Pa3HoBMaHOCTb O6paboTka LiBeTeHune
MNogBon OpHoneTHasa KoHTponb Ja
MpuBmBka Ne 1
MpuBon [ByneTHss KoHTponb Ha
Moason OByneTHas Xonopa Oa
MpuBuBka Ne 2
MpuBon OByneTHas KoHTpornb Oa

[Mpeaononoxus yyacTtue propureHa B LBETEHUM 3TUX PA3HOBUAHOCTEN, onpeaennTe Ha
OCHOBaHWW NPeACTaBNEHHbIX Bbile pe3ynbTaToB CBOMCTBA anuKasnbHbIX MEPUCTEM
OAHONETHUX N ABYNETHUX pacTeHuin. OTMeTbTe 3Haykom "X" Hann4mne peakuum Ha

dnopureH (1) n cnocobHocTb 06pasoBbIBaTL hriopureH (2).
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B11. (3 6anna) PacTeHus:  XMBOTHblE HAaKaNNMBaIOT Kpaxmar U FMMKOreH B KayecTse
3anacHbIX NonMcaxapuaos, COOTBETCTBEHHO. Kpaxman cocTounT us aByx BUAOB
GonbLUNX BOAOHEPACTBOPUMbIX NMOSIMMEPOB TMOKO3bl, aMUI03bl U aMUIONEKTUHA.
AMUNO3a NPEMMYLLECTBEHHO Hepa3BeTBIeHa N UMEET NIMHENHYIO CTPYKTYPY,
TOrga Kak amunonekTUH CUNMbHO pa3BeTBIEH, MPUYEM 3TN Pa3BETBIEHNS
NOBTOPSAIOTCA PErynspHo, YTo NPMBOAUT K 06pa3oBaHUI0 pa3BeTBNEHHbIX
KnacTepoB. [MUKOreH Takxe npeactaBnseT coboi pa3BeTBNEHHbIN NoNMMep
[MOKO3bl, HO B OTNMYME OT aMUITONEKTUHA, OH OTHOCUTENBHO HEGOMbLLON U
pacTBOpvM B Bode. B Monekyne rnukoreHa passeTBrneHns bonee KopoTtkue,

HeperynsipHole 1 He 0BpasytoT KNacTepos.

Kpaxman
P I'nukoren
A
( A
Amunnosa AMUIOnEeKTUH
— — . _ - —

(1). B BbuocmHTe3e Kpaxmana NpMHUMatoT y4yacTme Tpu Krnacca hepMeHTOB: PepPMEHTbI
yOnvHSIOWmMe uenb, BeTBsWwmMe bepMeHThbl U AeBeTBsawme hepMeHThl. Y MyTaHTa puca
Sugary obHapyXeHa He4OCTaTOMHOCTb UMEHHO AeBeTBALEero hepMeHTa. QHAOCNEPM
3TOro MyTaHTa XapakTepuayeTcsa TeM, YTO B HEM HakannBaeTcss BMECTO aMUITONEKTUHA
rMuKoreH-nogo6HbIN nonncaxapua. Micxona ua atom nHdopmaumm, y puca UKoro tuna
ponb aeBeTBaAwero depmeHTa B GBMOCUHTE3E Kpaxmaria COCTOUT B:

A. yoaneHun n3 amunonekTuHa Bcex OTBETBMEHMI ¢ 06pa3oBaHMEM aMUNO3bl.

B. YKOpadnBaHU Kaxxgoro oTBeTBIIEHNA aMUTTONEKTUHA.
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C. perynaunn Xxapakrtepa BeTBJ1I€HUA aMUIIOMNEKTUHA.
D. pacwenneHnmn 110]4 rMMKO3VaHbIX CBA3EN aMUNoneKkTuHa

OTmeTbTe npaBusibHble OTBETLI 3HA4YKOM "X"

(2). CemeHa myTaHTa puca Sugary He oTnM4atoTCa OT CEMSIH AMKOro TUna rno pasmepy u
BHELUHEMY BUAY A0 BbICbIXaHWs, MPOMCXOAALLErO Npu BbidpeBaHum cemsaH. OgHako BO
BPEMs BbICbIXaHNs ceMeHa Sugar CTaHOBATCA MOPLLMHUCTBIMU U UCKPUBMEHHBIMWU. JTO
siIBNEHWe npeanonaraeT, YTo NO CPaBHEHMIO C CEMEeHaMn ANKOro Tuna, nepes

BbICbIXaHWEM cemMeHa Sugary cogepxar:

3anacHomn nonucaxapwg BoJa
A bonbLue MEHbLLIE
B bonbLue oonbLue
C MEHbLLIE oonbLue
D MEHbLLE MEHbLLIE

(3). bakTepuu, BknoYyas umaHobakTepumn, HakanmMBaroT MNKOreH-nogo6HbIe
nonucaxapuabl B Ka4eCcTBe pesepsa rMoKo3bl. YTo 13 creayoLwero MoxeT NpaBuibHO

0ObSICHUTb 9BOOLMIO 3anacHbIX nonucaxapuaos?

O6Lwwnin npealeCTBEHHNK pacTEHUI N XXUBOTHbBIX CNOCOBOEH K CUHTE3Y:
A. 1 amMUNONEeKTUHA 1 IMINKOreHa, HO pacTeHUsl NOTEPSINM B NPOLECcCce 3BOMHOLUN
CMOCOBGHOCTb K CUHTE3Y MMKOreHa.
B. n amunonekTHa u rnmMkoreHa, Ho XXUBOTHbIE NOTEPSNN B NpoLecce 3BONOLNN

CNOCOBHOCTb K CUHTE3Y aMUJTIONEKTNHA.
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C. amunonekTnHa, HO He rMuKorexa, npn 3TOM XUBOTHbIE anlo6penM B npouecce
3BOMOLMN CBONCTBO CMHTE3NpPOBATb MNUKOIreH.
D. rnukoreHa, HO He aMUITONEKTMHA, npwn 3TOM pacTeHunA an06penM B npouecce

3BOMOLMN CBONCTBO CMHTE3NpPOBaATb aMUITOMNEKTUH.
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B12. (3 6anna) KopHu pacteHus cou npu uHdekummn Rhizobium obpa3sytoT knybeHbKu.
HN saBnsieTcsa peLeccnBHBIM MyTaHTOM COU, YTO PEHOTUNUYECKUN BblpaXkaeTcsl B
runepHoaynauun. Kak nokasaHo Ha PucyHke 1, kopHu mytaHta HN obpasytoTt
3HauyuTenbHO 6osblue KNybeHbKoB, YeM KOpHU pacTeHus aukoro tuna (WT), B TO
Bpems kak nobern mytaHta HN oTcTaloT B pocTe No cpaBHEHWO C noberamm
ankoro Tuna WT. PucyHok 2 cxemaTniecku npeacraBnseT eHOTUMNbI HOQYNALUNNn,
HabnogaemMble B 3KCNepMMEHTax no npuBuBkam pacteHunn gukoro Tuna WT un
mytaHtoB HN. B otcytctBue Rhizobium, mytaHT HN HM4Yem He oTnudaeTtcs ot

ANKON hOpMbl.

PocTt
nobera

WT HN HN § Mober
---------------------------- ‘_ MeCTO
NpUBMBKN
WT HN HN WT } KopeHb
4 e S — =
KopeHb j ‘ ‘ ' ‘
i i wa : : i & Yucro
i i =2 = T T
3 M ) s o = S KnybeHb-
HopmansHoe YBenuuerHoe T T 3 S KoB
uucno uucno knybeHLKoB g £
kny6eHbKoB
PucyHok 1 PucyHok 2

Kakon BbIBO4 MOXHa caenaTtb U3 NpeacTaBfeHHbIX Bblle pedynbTtatoB? [Anga kaxaoro
YTBEPXKAEHMS BbIOEPUTE HYXKHbIA BAOMAHT 13 PUrypHbIX CKOBOK 1 oTMeTbTe “X” B

COOTBETCTBYHIOLLEN KNeTKe.
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A. nober

l. Y mytaHta HN onpegenseTt eHOoTUN runepHoaynsaumnm

B. kopeHb

r N
A. NnonoxuTenbHO perynupyeT

< B. oTpyuaTensHo perynupyet

ll. Mo6er WT YUCno KNy6eHbKOB.
C. He BnusieT Ha

~ J

e . N
A. saBnseTcs NpUYNHON
lIl. 'Y myTtanTa HN runepHoaynsauus J B. sBnsieTcApesynbTaToM N
C. npoucxoguTt HE3aBUCUMO OT
- /

3amenneHHoro pocra nobera.
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AHaTOMUMA N PU3NOSIOTUA XKNUBOTHLIX

B13. (8 6anna) Y tpex naumeHToB |, Il n Il b1 obHapyXeHbl NPU3HaKN NOHUXEHHOIO

YPOBHS! TMPOKCUHA. Y nauuneHTa | 6bino o6HapyXeHo HapyLleHue runotanamyca, y

nauuweHTa Il - pyHkumn nepegHen gonv rmnodusa, y naumenta lll -- wmtoBmMaHOM xenesbl.

Mocne Toro, kak 3TV NauUeHTbI NONYYMIN TUPOUA-CTUMYTUPYIOLLNIA-PUNTNBUHT-TOPMOH

(TRH), y kaxxgoro naumeHTa Obina namepeHa KoOHUEHTpaums TMPOMA-CTUMYNNPYIOLLErO

ropmoHa (TSH) nepea v nocne Beegenns TRH (4epes 30 MuR).

Mepen BBegeHem TRH MNocne BeegexHnsa TRH
3A0poBbIN Mexay 10 n 40
Hwxe 10
YyenoBek
A Hwxe 10 Mexay 10 n 40
B Mexay 10 n 40 Boiwe 40
C Hwxe 10 Hwxe 10

BHecuTte 6ykBy, cooTBeTCTBYIOLWYIO AaHHbIM (A — C) ans kaxgoro naumeHta (I-lll).
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B14. (2,5 6anna) Npacuk nokasbiBaeT YpOBEHb MOKO3bl B KPOBU B 3aBUCMMOCTU OT

BBeAeHus Tpex ropmoHos |, |l v Il no otgeneHoCTN Unu BMecTe.

I

1] PR S T ORI

B S G S RS

L N

o Y A - il
]
80 —
0 1 F 3 4 5

KoHueHTpauusa rnoko3bl B KpoBu (Mr/agn)

Bpems (4acekl)

(1) Kak BbI knaccnuumpyeTe 3T ropMOHBbI:
A. 'Mnornukemuyeckme

B. 'Mneprnukemmnyeckmne

(2) BbibepuTte BMA B3aUMOAENCTBUS MEXAY 3TUMN FOPMOHaMM:
A. AoauTmneHoe

B. AHTaroHuctuyeckoe

C. CuHeprunyeckoe

D. He B3anmogenctsytoTt
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(3) Bbolbepute Tpy BO3MOXHbLIX FOPMOHA, KOTOPbIE COrNacyTCAa C NOKa3aHHbIMU Ha
rpacvke pesynbTatamu:

WNHcynuH

ADH (BasonpeccuH)

AopeHanuH (anuHedpurH)

PeHuH

m O O W »

["nokaroH

n

AHIMOTEH3NHOreH

KopTuson

r o

KanbumToHWH

l. ATpuaneHbIN HAaTpUNypeTUYeCcKu nenTu
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B15. (4 6anna) OounTbl MOPCKOM 3BE3Mbl PACTyT B MOSIOBOW Xere3e BHYTPU (ONSIMKYoB.
Co BpemeHeM y HUX Mel03 ocTaHaBnueaeTcs B npodase | n oHn ocTaroTcs B BUAE
Heco3peBLUMX auy,. Mpn CTUMYNALMN Y HECO3PEBLUMX SIUL, NPOAOIHKaeTCS

NpPepBaHHbIN Meno3 1 OHW TEPSIIOT SAepPHYI0 060MOYKY Kak NMoka3aHo HUXKeE.

A0po

MNonsipHoe
doonnmkyn

RS

[ns Toro, YToObl MOHATL MEXaHN3M 3TOr0 BO30OHOBMNEHMS Meio3a, Oblnn NpoBeaeHb!

cneagywwme 3KCnepunMeHThbl.

3kcnepuMeHT 1. ECnn K HECO3PEBLLMM SiLLaM, OKPYXXEHHbIM dhonnunkynamu, oein gobaeneH

9KCTPaKT HEPBHOW TKaHW B3POCION MOPCKOWN 3Be3abl, TO MENO3 BO30OHOBMSAMCS.

OKCTpakT
HepBHOA

AkcnepumMeHT 2. Ecnn kK HecospeBLNM aiiLlaM, y KOTOPbIX Bbnn yaaneHsl honnukynbl, 6bin
Ao6aBneH aKCTpaKT HEPBHOMN TKaHU B3POCION MOPCKOW 3BE3Abl, TO Meio3 HE

BO300OHOBNANCA.
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OKCTpakT
HEPBHOW

OkcnepumeHT 3. Ecnn aKCTpaKT HEPBHOW TKaHW B3POCIION MOPCKOM 3Be3abl O6bin fobaBneH
K cpefe € Haxoaawmmmncs B Her oonnmnkynamm nocre Toro, kak oHv 6binm
oTAerneHbl OT HeCO3peBLUUX AWl a 3aTeM 3Ta cpefa bbina gobasneHa kK

Heco3peBLUMM srLam 6e3 ponnukynos, To MeNo3 BO30OHOBMACS.

OKCTpakT j
HEepPBHOW TKaHU

3KcnepuMeHT 4. Ecnun aKCTpakT HEPBHOWM TKaHW B3pOCNon Mopckon 3Be3abl 6bin gobasneH
K doonnukynam nocrne Toro, Kak oH1 6binv oTAeNeHbl OT HECO3PEBLUNX ANLL, U
cpena 6bina MHbeuMpoBaHa BHYTPb HECO3PEBLUMX snL, 6e3 honnmKkynos, TO MENO3

HE Bo3o6HoBRAMNCS.

OKCTpakT
HEePBHOWN TKaK

OcHoBbIBasiCb Ha aTUX pesdynbTaTtax Oblinn paspaboTaHbl 4 rMNOTE3bI.
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'MnoTesa 1 SKCTpaKT HepBHOl71 TKaHW COOepPXUT HEKOE BELLECTBO, KOTOPOE MNpAMO

BO3ﬂ,eVICTByeT Ha Heco3peBLlIne AKnua, Bbi3blBas Y HUX BO306HOBIIEHME MENOo3a.

MMnotesa 2  OKCTpaKT HEPBHOW TKAHU COOEPXKUT BELLECTBO, KOTOpPOE AEeNCTBYET Ha
He3pernble Arua ¢ BO30OHOBMNEHEM Meio3a, HO (DONMUKYN NPensaTcTByeT

AOCTYNMHOCTWU 3TOro BewlecTBa K He3pesibiM anuam.

Mvnotesa 3 OKCTpaKT HEPBHOWN TKaHN COAEPXXUT NpeaLIeCTBEHHMK BELLECTBa,
npvBoASLLEro K BO30OHOBMNEHMIO Mei03a, 3TOT NpeALleCcTBEHHMK NpeBpaLlaeTcs
cdhonnmkynamm B akTUBHOE BELLECTBO, Bbi3blBaloLLEE Y HE3PENbIX ALY

BO300OHOBIEHNE Meno3a.

MnoTesa 4 OKCTPaKT HePBHOW TKaHN MHAYLMPYET CEKpeLmio honnunKynaMm BeLecTea,
KOTOpO€e BO34ENCTBYET HA MOBEPXHOCTb KNETOK HE3pEenbIX sivL, Bbl3blBasi
BO30GHOBNEHNE Meino3a.

YKaXuTte 3Ha4KOM «X», NPUHNMAETCA NN OTBEPraeTCA KaXXagaa rmnortesa.
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B16. (2 6anna) Nocne Toro, kak a4po 6b1n10 yaaneHo 13 onnogoTBOPEHHON ANLEKITETKN
NArYLWKN, OHO ONsiTb 6bINO NOMeELLLEHO B 6e3bsaaepHyto anuekneTky. B apyrom
9KCMNEepPUMEHTE S4Pp0 ANUTENNANbHOM KNETKN U3 NULLIEBAPUTENBHONO TpakTa bbIno
nepecaxeHo B 6e3bagepHyto anuekneTky. B obomx cnyyasx sinya ycnewHo pocnum
N pasBMBanMCcb HOpMarnbHO A0 CTaauKn ronoBacTUKOB.

(1) Beibepute n3 BapuanToB oT A go E npaBunbHoe yTBEpXOEHME.

Bo Bpems anddepeHumanmmn n3 onnogoTBOPEHHbIX ANL, A0 aNUTEeNManbHbIX KINeToK

n1iLEeEBaApPUTENIbHOIO TpaKTa royioBactmka:

A. Xapaktep 3KCNpeccum reHOB HE N3MEHSETCS

B. HekoTopble reHbl He 3KCNPEeCCUpPYHTCS, HO FeHbl Kak TakoBble HE TEPSAKOTCS BO
BpeMS pa3BUTUA.

C. Bce reHbl akcnpeccupyoTcs.

D. Konn4yectBo 6enkoB He N3MEHSETCS.

E. KonunyectBo PHK He uameHsaeTtcs.

(2) B onncaHHom SKCNnepunMeHTe ObINM NCNONb3BaHbl ANUTENNANbHbIE KITETKU
nieBapuUTESIbHOINO TpakTa NAryLKu. Ecnu 6bl1 aTOT SKCMNEPUMEHT NpPoBOANIICA Ha
MIeKonmMTarLwmnx, To TeopeTUYEeCKMN BCE TUMbI KINETOK MO Obl NICNOMNBb30BaTLCS B KAYECTBE
OOHOpa A4pa, HO HECKOJIbKO TUIMOB KINEeTOK HE MO 6bl ucnonb3oBaTtbed. Kakon n3

cneayrouwnmx TUNOB KINeTOK HE noaxoaut B kayecTBe OOHOpa ﬂ,u,pa?
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A

B
C.
D
E

B-numdounTbl

KneTku nevyeHu

KneTkn MoOno4yHom xenesbl

ES (ambpuroHanbHble CTBONOBbIE) KNETKM

Konbo4ku
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B17. (2 6anna) Ha pucyHke HMXe nokasaH cpe3 aMbpuoHa NO3BOHOYHOMO Ha cTaguu

Heunpynbl.

(1) Huxe cnenytoT yTBEPXOEHUS OTHOCUTENBHO TKAaHEN M OpPraHoB, pa3BmnBatoLLmMxcs 13 (a),
(b), (c) n (d), kak nokasaHo Ha pucyHke. OnpegenuTe, ABNAETCA NN Kaxgoe yTBepXaeHue

MpaBunbHbIM N HENpaBunbHbIM U OTMETBLTE «X» B COOTBETCTBYHOLLIEN KITETKE.

A. TkaHwn, passuBaroLLmecs 13 (a) Bcerga cBsa3aHbl ¢ TakoBbiMy U3 (b).
B. Cyabba (c) B pasButumn MHorga MEHsIETCS.
C. (d) audbdepeHunmnpyeTcst B NO3BOHOYHMUK (MO3BOHOK).

D. Bonblas yacTb KPOBEHOCHOM CUCTEMbI NpomcxoanT us (b).

(2) HepBHas Tpybka nponcxoaut ua (e). Hmxe cnenytot yTBepxaeHus o6 obpasoBaHum u
AanbHenweM pas3BuTUmM HepBHOW Tpyokn. OnpepenuTe, ABNSETCA U Kaxgoe yTBepXaeHne

MpaBunbHbIM N HENpaBunbHbIM 1 OTMETBLTE «X» B COOTBETCTBYIOLLIEN KITETKE.

A. KneTku B cTEHKE HEPBHOM TPYOKM AN PEPEHLMMPYIOTCA B MMNANbHbIE KIETKU U B

HEepPBHbIE KIETKN (HENPOHDI).
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B. lNMonocTb HepBHOW TPYBKM NO3gHEE NOTHOCTBLIO OKKITOAMPYETCS (CTaHOBUTCSA
3aMKHYTOWN).

C. MouTn BCA HepBHadA TKaHb, Nponcxosiias U3 HepBHOM TpybKN, NpeacTasnseTr
coboW LeHTpanbHY0 HEPBHIO CUCTEMY.

D. MNMUrMeHTHbIN aNUTENUI CETYATKM rnasa NPoOUCXoaUT U3 rMasHbIX Ny3bipen, KoTopble

o6pasyroTCca U3 HepBHOM TPYOKM.
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B18.

(3 6anna) [Ina pa3suTUs BHYTPUKNETOYHOW UHDEKLMM BakTEPUN U BUPYChI OOMKHbI
MPOHWUKHYTb B KNETKY, AN Yero OHU AOJKHbI CBA3ATbCSA C peLentopamm Ha
noBepxHOCTH kneTkn. BUY nHpuumpyeT umeHHo T-kKneTku Xxennepsbl, KOTopble
3KCMpPEeCCMpYIoT Ha noBepxHocTu knetok CD4-peuenTopsl, HO He akcnpeccupyeT
CD8-peuenTopbl, YTO NO3BOMSAET OTNMYATL T-KNEeTKM Xennepbl OT APYrnx

numdounTtoB. Noatomy npegnonaraetcs, 4to CD4 aenaeTca peuentopom BUY.

(1) Kakue OBA un3 cnegytowwmx akcnepMMeHToB nogreepavnm bl 3Ty runotesy?

3KCI'IepI/IMeHTbI, KOTOpbl€ yCTaHaBnnBatroT

A.

MoXeT nu aHTuTeno npotns CD4, no6aBneHHoe K COKyNnbType , COCTOsILLEN U3

CD4-nonoxutenbHbix T-knetok n BUY, nHrmbuposate BUY -nHdpekunto T-kneTok.

. MOXeT nn aHtuTeno npotme CD8, nob6aBneHHOe K COKynbType , COCTOALEN U3

CD8-nonoxuteneHbix T-knetok n BUY, nirnbuposats BUY -nHdekunto T-KneTok.

. MOXeT nn aHTuteno npotne BAY, nobaBneHHoOe K COKynbType, COCTOSLWEN U3

CD4-nonoxutenbHbix T-knetok n BUY, nnrmbuposate BUY -nHdekunto T-kneTtok .

. IPUBOAMT NU ycuneHHas akcnpeccus reHa CD4 B yctonumsbix k BUY

CD4-OTpVILl,aTeJ'IbeIX T-kneTkax K BOCCTaHOBSIEHNIO BOCMPUNMYHYNBOCTHN K I/IHCbeKLl,I/II/I

BMY.

. IPMBOANT N ycuneHHas akcnpeccus reHa CD8 B BUY-pe3ancTeHTHbIX

CD8-OTpVILl,aTeJ'IbeIX T-kneTkax K BOCCTaHOBSIEHNIO BOCMPUNMYNBOCTHN K I/IH(beKLl,I/II/I

BMpycom BNY.
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(2) N3BecTHO, 4yTOo BAY He MOXeT MHpUUMpOBaTL MbileN, HECMOTPS Ha TO, YTO Y MbILLIN
nmetotcss CD4-nonoxutenbHble T-kneTkn xennepsbl, nockonbky CD4 Mbiwn He MOXeT
ceasbiBaTbh BUY. [1na panbHenwero nsyyeHna mexaHnama nHgekumn BUY yenoseveckmx

KNneTok Obinu npoBeaeHbl 3KCNepuMeHTbl, KOTOpble Aanun crieayrline pe3ynbTaThbl.

1. Ecnu reH CD4 yenoBeka akcnpeccupyetca B T-kneTkax mbiwmn, BUY moxet
CBA3bIBATLCSA C KNETKaMu, HO HE MOXET UX MHPULMPOBATb.

2. Ecnn peuentop xemokuHa Yenoseka (CXCR4) akcnpeccupyetca Baobasok k CD4
YyernoBeka B Knetkax Mblwu, BUY cnocobeH nHpurumpoBaTth KNeTKu.

3. Ecnn reHbl CD4 1 CXCR4 yenoBeka 3KCNpeccupytoTca B KIeTKax MbILUW U KINETKN
Kynetusmpytotcsa B npucytcteum SDF-1a, nuranga CXCR4, nHdekuusa supycom BUY

HapyLlaeTcs.

Kakoe 13 cnegytowmx npeanioXeHnin coaepxuT npaBunbHbI BbIBOA, CAENAHHbIN Ha

OCHOBaHMN pe3ynbTaToB BbILLEN3ITOXEHHbIX SKCI'IepMMeHTOB?

A. Ecnun CXCR4 akcnpeccupyeTcs B kneTkax Mbiwn, To B CD4 He TpebyeTca ons
nHdekunm BAY.

B. CD4 yenoseka Heobxoamm ans ceasbiBaHMs ¢ BAY 1 cnocoBbHOCTL K CBA3bIBAHMIO
ycunueaetcsa nuraHgom SDF-1a.

C. Daxe ecnu CD4 akcnpeccupyetcs T-knetkamu Mbiln, TO Anga cesasbiBaHus BUY ¢
T-knetkamum Heobxoaum CXCRA4.

D. CD4 yenoeeka Heobxoamm ons cesasbiBaHus BAY, Ho ans npoHnkHoBeHust BUY B

kneTkn Heobxoanma nomoub CXCR4.
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B19. (3 banna) BonbWMWHCTBO NOAEN NMEIOT IPUTPOLMUTLI, KOTOPbIE AKCMPECCUPYIOT

Ha nosepxHocTn Rh-aHtureH (Rh) (Rhesus), ogHako y HekoTopbIx ntoaen

Rh-aHTureH otcytcrByer.

Pesyc-oTpuuatenbHas xeHwwmHa (Rh 7) Bbilna 3amyx 3a reTepo3uroTHoOro

Rh-nonoxutensHoro (Rh*) MyX4nHy 1 y HUX poannock Tpoe AeTei.

(1). KakoBa BepOSITHOCTb TOrO, YTO BCe Tpoe AeTen 6yayT Rh- nonoxuntenbHeiMn?

A A1
B. 1/2
C. 1/4
D. 1/8
E. O

(2) MNMpw kakom N3 NpeacTaBrneHHbIX HKE KOMOMHaUM BTopon pebeHok cTpagan Obl

reMonuTUyeckon 60nesHbHo HOBOpO)K,D,eHHbIX?

MepBbii pebeHok

A. Rh-nonoxunTtenbHbin
B. Rh- oTpuuaTenbHbin
C. Rh- oTpuuaTenbHbin
D. Rh- nonoxurtenbHbIn
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(3) Kakve monekyrbl unm KneTku rnaBHbIM 06pas3oM NPpUHUMAlOT y4acTue B BO3HUKHOBEHUN
remorsioTmyeckon 6onesHn nnoga u HOBOPOXAEHHbIX B Crllydae aHTUreHHON
HecoBMeCTMMOCTU rpynn kposwm No Rh-cakTtopy? Beibepnte ABA npaBunbHbIX BapuaHTa oT

A po F:

A. T-kneTku

B. IgM-anTutena

C. KomnnemeHt

D. Mamma-nHtepdepoH
E. IgG-aHTuTena

F. NepdopwuH
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STonorug

B20. (3 6anna)

(1) Paboume nyenbl 06bI4HO MCNOSHAT BUASOWMA TaHel, (PucyHok 1), korga HaxogaT
npuBnekaTenbHbI UICTOYHUK NTaHus B 100 nnmn 6onee metpax oT ynbs.
AnuTensbHOCTb BUNAIOLWEro TaHua ykasbiBaeT Ha pacCTOsHUE 4O UCTOYHUKA MUTaHUS.
AnuTenbHOCTb BUNAIOLLErO TaHUa nyvanach y AByX BUAOB n4yen, Apis cerana cerana
(Acc) n Apis mellifera ligustica (Aml), korga nuy pacnonaranu Ha pasfnyHbIX

pPaccTosHMAX OT ynbs. [JaHHble NpuBeAeHbI Ha rpaduke, NpeacTaBlEHHOM HUXE.

PucyHok 2
0
PucyHok 1 i~
d S 1600
8 é Acc
/ (0]
/ E 21200
T : g
v S I Aml
g © 800—
=g
v
% F 400
)
O =
© -5
S 3
0 | | | |
0 100 200 300 400

PaccTosiHue (m)

KakoBo 6b1nio pacctosHme B (M), eCnv cpeaHsis NPOAOIKUTENbHOCTb BUNSAOLLETO
TaHua o0beunx Acc n Aml coctaensina 800 mcek? BbibepuTe OTBET ANSA KaXX4oro BMaa

13 cneayrunx 4mcert.

130 160 190 220 250 280 310 340 370 400

(2) CmeluaHHble konoHuu n3 Acc n Aml ycrnelwHo pa3smBanmcb Npyv MHTPOAYKLUMN KYKOJSTKU

Download from http://bioolimp.narod.ru 36




IBO-2009 JAPAN
THEORETICAL TEST Part B

Aml B KonoHuto Acc n HaobopoT. Monoabie nyensi 06enx BMAOB NpU3HaBanuchb
YnieHamu KonoHun apyroro Buaa. Korga takom xe akcnepuMeHT (PUcyHok 2) Obin
npoBefeH Ha CMeLLUaHHOM KONTOHUK, KaXkaas N3 MHTPOAYyLUMPOBaHHbLIX paboynx nyen
Acc n Aml nokasana TOYHO TakKylo e NPOAOIIKUTENBbHOCTb TaHua, KoTopas
XapakTepHa Ans 3TUX BUOOB.

B 3akntounTensHOM 3KCnepuMeHTe, NnTaHne 6bino pasmelleHo Ha pacctosiium 400,
500 1 600 m, BCe B O4HOM HanpaBrieHUN, N NHTPOLYLMPOBaHHbIE paboumne nyenst Aml/
ObIN HAaTPEHNPOBaHbI 41151 NOUCKa UCTOYHMKA NUTaHnA Ha pacctosHum 500 m. Korga
3TN NYenbl pekpyTupoBanu n3 ynbes padoyunx nyen Acc, nocrnegHue obinu
oBHapyxeHbl cobmpatoLwmMmMm N1y Ha paccTosHum poBHO 500 M. 3To Takke nMeno
MeCTO, Korga obpaTHbIN akcnepumeHT Obin NpoBeaeH ¢ nyenamm Acc, Kotopble
pekpyTupoBanu n4yen Ami.

UTO MOXXHO 3aKMOUYNTb U3 ITUX SKCMEPMMEHTOB OTHOCUTENBHO Nepeaayn u npuema
MHOpMaUUKM Mexay TaHULopPOM («nepefaTynk») 1 NPUHUMaLWMMU MHGOPMaLMIO

nyenamu («nonyvyartenb»)?

nepegaBaemas «nepefaTiymkoM» | NPUHUMMAaeMasi «norydarenem»
nHdopmMauus nHdopmMauus
A. AETEPMUHUPOBAHA rEHETUYECKN | AETEPMUHUPOBAHA reHETUYECKN
B. AEeTEPMVHMPOBAHA reHeTUYECKM onpegensercs counanbHbIM
obyyeHnem

C. onpegensercs coumanbHbIM | AETEPMUHMPOBAHA rEHETUYECKU
obyyeHnem

D. onpegensercs coumanbHbIM | onpeaensieTcs counanbHbIM
obyyeHrnem obyyeHrnem
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B21. (2 6anna) KpacHble mypaBbu-xHeUpbl (Pogonomyrmex barbatus) - aTo counasnbHble
HacekoMble, XMBYLLME B KONIOHMAX NOA 3eMNEN, rae pasnuyHble OYHKUUN BbIMNOMHAOTCA
pasnuyHbIMK rpynnamMmn mypasbeB. Huxe npeactaBneH pucyHOK Takon KONOHUMN.
HesamkHyTO€E KONnbLO NocepeanHe ykasblBaeT Ha BXOA B rHe340. YeTbipe Tuna NMHUM (OT |
[0 iv) nsobpakatroT nyTn, N0 KOTOPbIM NepeaBUratoTCa pasnuyHble rpynnbl 3TMX MypaBbEB.

Kakown n3 rpynn (ot A go D) cooTBeTCTBYET Kaxaas NNHUSA:

pynnbl:
dypaxumpbl
Conpartbl

Pabouune no obcnyxuBaHuio rHesga

o o w »

MycopLumkn n Yynctunblmkn (ocobu, yoansawowme dekannum ua rHesna)
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B22. (2 6anna) Y ntvy nmerTca pasnuyHble BUAbI NEHUS. ATO BbI3BAHO TEM, YTO FOSIOCOBOM
opraH nTuy (CUPUHKC) perynmpyeTcs rofiloBHbLIM MO3roM. Y HEKOTOPbIX BUOOB NTUL, Bbino
obHapyxeHO ABa BuAa NeHUs: ANMHHbIE NeCHU, U3J4aBaeMble camLamMn BO Bpemsi bpayHoro

Ce30Ha, N NPOCTble KPUKHN, ClbilLUNMbIE BHE 6paquro Ce30Ha.

(1) Ecnu nTeHubl Taknx NTUL BbipCTany B YCNOBUSIX OTCYTCTBUU 3BYKOB, TO B3pOCHible 0co6U
He MOTNN UCMONHSTb AMWHHbIE NECHW NpaBUNbHO. Kakoe 13 cneayowmx yTeepXaeHuia

aBnsieTca Hanbonee BepOATHbIM 06 BbACHEHMEM 3TOMY?

A. B cpege, B KOTOPOWM OTCYTCTBYET 3BYK, HE MOXET ObITb 4OCTUTHYTa AnddepeHumnaumns
Mexay camuamu U camKkamu.

B. lMeHue - aT0 BMA noBeaeHns, KOTopoe onpeaenserca nytem oby4eHust nocne
BbINyNSIEHWS.

C. B cpege, B KOTOPOM OTCYTCTBYET 3BYK, HE MOXET NPOUCXOAUTb UMMNPUHTUHT reHa,
OTBETCTBEHHOIO 3a MECHIO.

D. B ycnoBusix oTCyTCTBMS 3BYKa CIyX HE pa3BUBaETCS.

(2) HeCMOTpﬂ Ha TO, YTO Kypbl 1 Nepenerikn 6nnskne pPOoACTBEHHUKUN, UX KPUKN OTJTNHAIOTCA.
bbin npoeengeH akCnepnmMeHT, B KOTOpOM npen,nonaraeMblﬁ y4qacCTOK MO3ra naTnaHeBHbIX
3M6pVIOHOB UbImiaT ObIn 3aMelleH TakoBbiM U3 KOPUYHEBOIO 3M6pMOHa nepenerikm Takoro
Xe BOo3pacTa. 3aTtem I'IOJ'Iy‘-IMBLIJVIVI TpaHCMaHTaT 3M6pMOH LblIMJI€HKa BblpallnBaru.
BbIJ'IyI'IVIBLIJI/IVICFI UbINJ1IEHOK MMEJT HEKOTOPble KOPUYHEBBLIE YH4AaCTKMN B MO3ry, 4YTO yKa3biBasio
Ha TO, YTO 3TN YyHaCTKN NMPOUCXoauUrn OT nepenesrkun. KpMKVI 9TOro ublrsieHka bonee
HanoMunHamnum Kpuku nepenernkn, 4em LblinneHkKa. Kakoe Hanbonee cooTBeTCTBYHOLLEE

3aKJiro4eHne MOXHO caesnaTtb U3 3Toro SKCI'IepMMeHTa?
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|. Kpuku siBnsitoTcs BuaocneundunyeckMm 1 onpeaenstoTcs reHeTUYeCKu.
Il. Kpuku onpegensoTcsa nocne BblnyninBaHus.

[l. Kpukun onpenensitotcst CTPYKTYPON HUXKHEN FOpTaHM.

Tonbko |
Tonbko |l
Tonbko Il

[wnll

m o O & »

vl

F. Il
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[[eHeTnka n 3Bonouunsa

B23. (4 6anna) B akcnepumMeHTe € 4nieHaMn ceMbin, POLOCIIOBHAsS KOTOPOWM Noka3aHa HUXe,
nnasma KpoBM U KIETKN KPOBM PasriMyHbIX 0coben Bbinin cMeLlaHbl NonapHo C Lenbio
onpegerneHnsa Hanuuns (p) UnNn oTCyTCTBUSA () Koarynauum (arrnotuHaumm). B aton
pogocrnosHon AB- o6o3Ha4vaeT, 4to ocobb 1 (MaTb) umeeT peHoTun Tnna AB un

oTpuuaTtenbHbin peadyc-caktop, Rh (Rh’), a B+ o3HavaeT, 4T0 0cobb 2 (0Teu) umeeTt

deHoTun TMna B n nonoxutensHbin Rh (RhY).

@

B+

4

PesynbTaTbl 3TOr0 3KCNepuMMeHTa NpuBeAeHbl Hke. [ponycku B Tabnuvue o3HayaroT

KoMbBuHauuu, KOTOpbl€ HE TECTUPOBASINCb B 3TOM 3KCNEPUMEHTE.

e[S

[loHop nnasmbl

1 2 3 4 5 6

1 plaj|p Y
x 2 |p a p
o 3
5 PP PIP|P
o
o 4 |ajala p
=

S |p|p

6 |alp pla
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(1) Kakum 6yget dpeHoTun ocobu 67

A tTuna u Rh*
A Tuna n Rh’

B tuna n Rh*

o o ®w >

B tunaun Rh’

m

AB tuna u Rh*

F. AB tuna n Rh’

(2) Kako u3 4neHoB 3TOW CEMbW BEPOSTHO SABMASETCH FOMO3WUIOTHbIM MO rPynne KpoBM

ABO v nokycy Rh?

A. Ocobb 2
B. Ocobb 3

Ocobb 4

o O

Ocobb 5

m

Ocobb 6
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B24. (4 6anna) Y KyKypy3bl OOWH FIOKyC onpeaensieT okpacky CEMsIH: annenb A NpuBoOauUT K
OKpalleHHbIM ceMeHaM, a annenb - K 6ecuseTHbIM. [dpyron nokyc onpegensieT gopmy

cemsH: annenb B npuBoauT K rnaakon popme ceMsiH, a b - K MOpLNMHUCTOM.

|_|pl/1 CKpewmBaHN pacteHunsd, BblipallleHHOro N3 okpaleHHbIX U rmagkmnx ceMAH C
pacteHnem, BblpOCLLUNM N3 GeCcuUBETHBIX U MOPLLUMHUCTbIX CEMSAH, ObIno nony4yeHo

cregyloliee NoTOMCTBO:

376 MMenn oKpalleHHble N rmagkme ceMeHa
13 MMenn oKpalleHHble N MOPLLUNHUCTbIE CEMEHA
13 nmenu becuBeTHble 1 rMagknue cemeHa
373 nmenun 6ecuBeTHbIE N MOPLLUMHUCTLIE CEMEHA

(1) Kakumm 6binm reHoTUnNbl poagntenen?

AABb x aaBb
AaBb x aabb
AAbb x aaBB

AaBb x AaBb

mo o w »

aabb x AABB

(2) KakoBa yacTtoTa nosiBrieHnss pekombuHaHToB?

A. 0,335%

B. 1,68%
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C. 3,35%
D. 6,91%

E. 48,52%

(3) NmetoTca Tpu nokyca, C, D n E, koTopble pacnonoxeHbl Ha OOHOM M TOW Xe
XpOMOCOME B YyKasaHHOM nopsgke. Wcnonb3ys  9KCMEpPUMMEHT, MOAOOHbLIN
npvBeAeHHOMY Bblille, ObINIO YCTAHOBEHO, YTO YacToTa pekoMmbuHaumm mexay C n D
coctaBnseT 10%, a mexxay D n E oHa coctaBnseTt 20%. [lonyckas, 4TO KpOCCUHIOBEP
NPONCXOANT B XPOMOCOME CIly4alHO, KakoBa OXugaemasi YactoTa pekombuHauum

mexagy C n E?
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B25. (3 6anna) 3BoMOLUNOHHOE pacCTOSHNE ONpeaenseTcs Kak YACo 3aMeH HyKneoTuaoB
B onpegeneHHom ydvactke [OHK y gByx cpaBHMBaeMbix opraHuamoB. CKOpPOCTb
3BOMOLMM onpefenseTca Kak YACno 3aMeH Hykneotnaos B 3ToM yyactke HK  3a
rog. Mbl  B3anuM  obpasubl Yy ABYX BMAOB  (ONpedeneHHble  y4acTKu
nocnepoBaTenbHocTn HK oT kaxgoro Bnaa) u obHapyXunu, 4to 3BOSOLMOHHOE
paccTosiHue Mexay 3aTuMu AByMsA nocnegosaTenbHocTamu coctasnseT 0,05. MNycTb

CKOPOCTb 3BosoLmMM ByaeT paBHa 108

(1) Ckonbko neT Hasag MpPOU3OLLIIO pacXOXAeHWe Mexgy OdTUMKM  OBYMS

nocnegoBaTefibHOCTAMMU?

(2) Kak B LeNoM COOTHOCATCSt Mexay cobol BpEMSI PaCXOXAEHUS MEXAY STUMWN ABYMS

nocnepgoBarenbHocTaAMU (T1) M Bpemsa pacxoxgeHuss Mexagy 3TUMK LBYyMS

Buaamum (T2)?

A T1<T2
B. T1=T2

C. T1>T2
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B26. (3 6anna) NpenponHCcynuH SBNseTca NepBUYHBIM NPOAYKTOM reHa MHCYIMHa U
COCTOMT M3 4 rnaBHbIX Y4aCTKOB: curHanbHoro, B-uenu, C, n A-uenu. lNocne HekoTopbIX
MoaudmKauuin, BKNKOYAKOLWNX yaaneHne curHanbHoro nentuga u nentuga C, obpasyerca

MHCYITNH.

(1) Kakon u3 cneaywowmx nentuaoB OTBeYaeT 3a TpaHCcnopT nonunentvaa B

SHAonNnasmMaTU4eckyto ceTb?

A. MNMentng A-uenn
B. Mentng B-uenu
C. Nentna C

D. CurHanbHbIV nentug,

(2) CpaBHeHWss nocregoBaTeNbHOCTM  aMUMHOKUCIIOT — cpeau  MIEKOMNUTaloLWwmx
nokasblBalT, YTO CXOACTBO NOCNEAOBATENbHOCTEN 3TUX NENTUOOB Y pasHbIX BUOOB
3HauUTenbHO BapbupyeT. YUTo M3 cnegylowero sBRAsieTcss Havbonee BePOSITHbIM

obbAcHeHnem?

HanpaeneHHbI 0T6op
4aCTOTHO-3aBNCUMbIN OTOOP

0BEepPAOMUHAHTHbIM OT6Op (reTePO3NroThl MMEIOT NPENMYLLECTBO)

o o0 @ »

cTabunmaunpyowmin otéop (0T6op NPOTMB BPEAHLIX MyTaLMiA)

(3) Kakolt nentna BeposiTHO 6oribLUE BCEro pasnnyaeTcsl y MIeKOnUTarLwmx?
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A. lMentug A-uenu
B. MNentng B-uenu
C. Nentup C

D. CurHanbHbIi nentug
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B27. (4 6anna) [1ns onpeaeneHnsi reHeTU4EeCKoro pasHoobpasnst 0 4HOro BUAa pacteHus,
HaxogsLerocsa nog yrpo3on ncyesHoBeHus, boina nccnegoBaHa reHeTudeckas
N3MEHYMBOCTb Ha ypoBHe Benka B cybnonynsumsx (I - V). Cybnonynsaumsa | aToro Bnaa
SBMSIETCA CaMoin BONMbLIOM M YMCNo ocoben B Kaxkaon ua octanbHblx cybnonynauui Il 1 v
IV cocTtaBnsieT 1/7 ot TakoBoro B cybnonynauum |. 3 kaxgon cybnonynauum 6bino B3sITO
no 5 ocoben. Ha gnarpamme Hwxe npeacTaBneHbl pesynbTaTel OAHOMEPHOrO
renb-anektTpodgopesa 6enkoB. MMonockl B KaXgonm 4OPOXKe NpuHaanexar 6enkam, kKotopble

KoaupyroTcs annenammn F n/vwnn S, n otpaxaroT reHoTUn Kaxgon ocobu B onpeaeneHHom

nokyce.
Cy6- Cy6-
F — F I S
nonynsaums nonynsaums S
I 1]}
Cy6- Cy6-
F F o om—
nonynsaums nonynsaums
| v

(1) OnpegenuTe YacToTy BCTpeyaemocTu Fy aToro Buaa.
(2) Kakyto nonynsyuio MOXXHO paccMmaTtpuBaTb kak Hanbonee n3onnmpoBaHHyto rpynny?
(3) MNMocne HecKonbKMX MOKONEHUIN BbINIO OBHapPYXXEeHO, YTO YacToTa BCTPEeYaeMoCTH
annens F 3HaunTenbHo uameHunack B cydbnonynsaumsax I, 11l n IV, no cpaBHeHuto ¢
TakoBow B cybnonynsauum |. Yto siBnsetcsa Hambonee BepoSsTHbIM 06 bsACHEHNEM?

A. lpend reHoB

B. Mwurpauunsa

C. MyTtauus

D. EctecTtBeHHbIN oTOOP
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B28. (3 banna) OcTpoBa cuuTaloT “aKcrnepuMeHTarnbHbIMU Nnowagkamun” ans
BGuonornyeckon aponoLmn n obpasosaHma coobuiects. [lnarpamma Hmxe npeacTaenseT
ABa unoreHeTUYeCKNX gpesa, Kaxgoe 13 KOTopbIX COCTOUT U3 9 BUOOB (a-i U j-r), n
o6pa3soBaHHble coobLiecTBa Ha 6 ocTpoBax. PEHOTUNMYECKNE XapaKTEPUCTUKN BUOOB

NnoKa3aHbl pa3dMmepoM 3Ha4dka 1 ero UBeToMm.

a bc d el

?99?@@995

mnopqr

9?@9@9'@@

Kakne u3 crnegyolmx o6bsCHeHUIn 0TBEYaloT 3a MexaH13Mbl 06pa3oBaHMsa COOOLLECTB

Ha aTux ocTtpoBax? Bbibepute TPU npaBunbHbIX BapnaHtaoT A go H.
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OBOMOLMOHHAA U
3konornyeckne B3aMmMoaencTems
BapuaHnT| OcTtpoBa reHeTnyeckasi CTpykTypa
Mexagy BMaamm
BMUOOB
dunoreHeTUYECKN TECHO KoHKypeHTHOE UCKIoYEeHne Y BUOOB
A 1,2,3
CBSA3aHbl -NOTOMKOB
Cneunanusaumsi HALW Y BUOOB
B 1,2,3 |AganTuBHas pagunaums
-NOTOMKOB
lMepekpbiBaHWE HULW Yy BUAOB
C 4,5,6 |AganTnBHasa pagmaums
-NOTOMKOB
CumnaTpuyeckoe Cneumanusauus HULW C
D 4,5, 6
B1naoobpasoBaHue KOHKYPEHTHbIM B3anMogeNCTBUEM
dunoreHeTnyeckn ganekne  |Cneumnanmsaymsi HALW C
E 4,5,6
BUAbI KOHKYPEHTHbIM B3aUMOLENCTBMEM
Yaule HabnogaeTcsl Ha OKeaHNYeCKNX OCTPOBaX, YEM Ha OCTPOBaX,
F 1,2,3
COEONHEHHBIX C MaTepPUKOM (MOMyoCTpOBaXx)
Yawe HabnogaeTcst Ha M30NMPOBaHHLIX OCTPOBAX, YEM Ha
G 4,5, 6
OCTPOBaXx, PacMnonoXeHHbIX BIM3KO K MaTepuky
1,2,3
CoobuectBo Ha ocTpoBax 4, 5 n 6 6onee 4yBCTBUMTENBHO K
H no cpaeH. C
BHEAPEHUIO Yy)XKEPOAHbIX BUAOB, YeM Ha ocTpoBax 1,2 n 3
4,5, 6
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Qkonoruga

B29. (3 6anna) Crneaytowas agnarpamma nsobpaxaeT KpyroBopoT COeANHEHWI a3oTa B

JKocucrteme.

N2 B BO3ayxe

|

A30Tco,uep>|<au.|,me coeanHeHnA B paCTeHUAX N XXMBOTHbIX

A
C D E
NO3 «— | NOy «— NH,*
F G

(1) B kakom n3 npoueccoB HE npuHumatoT yyactne 6aktepumn? Boibepute [IBA

BapuaHTa oT A go G.

(2) Kakon 13 npoueccoB MOXET BKOYaTb CUMOMOTUYECKOE B3aUMOAENCTBME MeEXAY

BMAaMKN pacTeHuin n 6aktepuin?

(3) Kakow 13 npoLeccoB XOTAT 3aTOPMO3UTb (hepMepbl Ha CeNbCKOXO3SMCTBEHHbIX

yroabsx?
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B30. (3 6anna) Hnxe nokasaHO B3aMMOOTHOLLEHWE MexXay NIOoTHOCTbIo nonynauun  ( N; ) 1

ckopocTbto pocta nonynsauum (R = Ni.1/N; ) y Hekoero Buga XnBOTHbIX.

CKopocTb pocTa
=Y

[NnoTHOCTbL

BbibepuTte 13 npeacraBneHHbIX HUXE rpadmk, COOTBETCTBYIOLLINIA XapaKTepy pocTa
nonynsiunmn, KOTOPbIN MOXHO BbINo 6bl HabnAaTh, ecny 6ol NONYNAUMS MMena NNOTHOCTb
(1, 11, 11l), kak 9TO NOKasaHO Ha rpaduke Bbile. YYTUTE, 4TO ocb Y Ha rpadumkax ot A go D
npegcraBnseT OTHOCUTENbHYIO MNAOTHOCTb, KOTOPYHO HEMb3SA CpaBHMBATbL C aBCOMNOTHOM

NMOTHOCTbIO HAa PUCYHKE BBEPXY.

A B C D

NOTHOCTb

OTHocuTEenbHas

Bpems
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B31. (2,5 6anna) KoHKypeHTHOE UCKMOYEHNE Cpean BUOOB perynmpyeTcsa pasfmyHbIMum
akonornyeckmmu cpaktopamu. BHecute 3Hak ‘X' B COOTBETCTBYHOLLYIO KIETKY, B
3aBUCMMOCTW OT TOrO, SABMIAIOTCS NN crneayoLune yTeepXaeHnsa o6 3Tom npouecce BepHbIMU

N1 HeEBEPHbLIMN.

KOHKypeHTHOG NCKIMOYEeHne:!:

ABNAETCS MHTEHCUMBHBIM MEXAY BUAAMU C NOAOOHBIMU SKONOrMYECKUMM HULLAMM.
nHorga npepbiBaeTCca N3MEHEHUSMU, MPOUCXOOALLNMU B OKpYXaloLLen cpeae.
nogaepXxmneaeTcs BUOAOBOW CyKLIECCUEN.

ocnabnseTcsa cerperauuer apearnos Mexay Buaamu.

m O O © »

npoucxoguT uM3-3a Hanuums knodesblx (key-stone) BuaoB (BMOOB, onpeaensoLlmx

CTPYKTYPY 1 DYHKLMOHMPOBAHNE 3KOCUCTEMBI).
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B32. (3 6anna) uarpamma BHM3Y NpeacTaBnseT pesynbTaThl 3KCNepyMeHTa C pacTeEHNAMN
BblOHKa TpexuBeTHOro (lpomoea tricolor), y KOTOPOro KOHKYpeHLUMsi KOPHEN 1 Nnoberos Gbinn
nccnegoBaHbl No OTAeNbHOCTU. CpeaHui Cyxon BeC yka3aH He3allTPUXoBaHHbIMU
ctonbuamu, a KoadPULNEHT BapmaLmm (CTaHgapTHOE OTKIOHEHWE/CPeaHIO BEMNMNYMHY)
BeCa MeXay pacTeHUSMM yKa3aH 3aluTpMxoBaHHbIMK cTonbuamm. OCHOBbLIBaAACh Ha
npeacTaBfeHHbIX AaHHbIX,0NpeaenuTe, ABASIOTCA N Creayowme yTBepXXaeHNA BEPHbIMM
NN HEBEPHBIMWN OTHOCUTENBHO TUNA KOHKYPEHLMM Y 3TOro Buaa pacteHnin,n snmwnte ‘X' B

COOTBETCBYHOLNE KINETKN

(r)

" cyxom BecC

16

=114

KoadhdpuumeHT Bapmaumm Beca (%)
(3awpwnxoBaHHble cTONOLbI)

5

RN

CpegHu

"
% =
(a) ( (c) (d)

HET ROHKYHEHLUMA - KOHKYPEHUMA  KOHKypEHLKMA
KOHKYPEHL MK noBeroe KOpHER noGeros 1

HOPHER

—

12

(HesawTpuxoBaHHble CTONOLbI)
I  iaes
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A. KOHKypeHLI,MFI 3a CBET OKasblBaeT bosnbluee BNgHNE Ha Cpe,El,Hl/Il7I BEC, 4emMm
KOHKYpP€EHUUNA 3a NUuTaTeribHbl€ BeleCTBa MNo4Bbl.

B. Paanuuusa B cune KOHKYpEHUNN MeXAy 3TUMU paCTeEHUAMMU fonblue, Korga OHU
KOHKYPUPYIOT 3a NuTaTesibHble BelleCTBa No4Bbl, YHEM 3a CBET.

C. Ceet pasgendeTtca Mmexay pacteHnamm bonee paBHOMEPHO, NUTaTeESIbHbIE

BelLleCcTBa MNo4Bbl.
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BuocuctemaTtuka

B33. (3 6anna) B kakux otBeTBrneHuax ot A go E atoro counoreHeTnyeckoro gpesa

3eneHbIX pacTeHui Obiny npuobpeTeHbl NpusHaku oT | go VI, nepeyncneHHbie Hmke?

3eneHble
BOOOPOCU

Xaposble

—”— Mxn

H [ManopoTHWKK
B
H [flonocemeHHble

D —H MNoKpbITOCEMEHHbIE
E

[. Mbinbua

Il. Tpaxenabl

lll. KyTtukyna

V. Cems

V. Nnoponunctuk

VI. MHOrokneTo4HbIn 3MOPUOH
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B34. (5 bannos) O6uwee dgunoreHeTUYeCKOE APEBO, OCHOBbLIBAIOLLIEECS HA
MONEKYNSPHO-reHETUYECKOM aHanmsae, nokasbiBaeT TPU OCHOBHbIE rPYMMbl XUBbIX
OpraHn3mMoB Kak nokasaHo Hmke. OCHOBbIBasicb Ha 3TOM apeBe, Boese npeanoxun B

1990-x rogax KoHLUeNuuo Tpex JOMEHOB XMBbIX OPraHN3MoB.

[domeH | HowmeH | HowmeH lll

Havano .ﬁ.peaa |

(1) Kakasi monekyna siBunacb MCXO4HOM Ans co3gaHus obliero dunoreHeTn4eckoro gpesa?
B yem 6bINo NpenmyLLEeCTBO 3TOW MOSeKynbl Ans obliero aepesa? BoibepuTe npaBunbHyo

KOMOMHaLMIO MOSEKYIbl M NPEVMMYLLECTBA.
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Monekyna MpenmyLLecTso

Hunakas cKopoCTb U3MEHEHWUI
A Bernok pubocom nocrnegosaTenibHOCTEN
aMUHOKNCNOT.

Bbicokasi CkOpoCTb M3MeHeHU
B Benok pnbocom nocnenoBaTeNbHOCTEMN
aMUHOKNCNOT.

Hwnakas ckopoCTb N3MeHeHUI

C PunbocomanbHasa PHK -
nocnefoBaTeNibHOCTEN HYKNEOTNO0B.
Bbicokasa ckopoCTb M3MEHEHUIN

D PunbocomanbHasa PHK P <
nocnegoBaTeNibHOCTEN HYKNEOTNO0B.
Hunakas ckopoCTb N3MeHeHUI

E MobuH nocneaoBaTeNbHOCTEN
aMMHOKNCNOT.
Bblicokasi CkOpoCTb M3MeHeHUM

F MMobwuH nocnenoBaTeNIbHOCTEN
aMMHOKUCHOT.
Hwn3kasa ckopocTb M3MEeHEeHU

G TpaHcnopTHas PHK b g
nocrnenoBaTenbHOCTEN HYKNEOTUOO0B.
Bbicokasa ckopoCTb M3MEHEHUIN

H TpaHcnopTHaa PHK P

nocrieqoBaTenbHOCTEN HYKNeoTnaos.

(2) [1Be NyHKTMPHbIE CTPESKN YKa3bIBaOT Ha MMNoTeTUYeCKne aHAOCUMOMOTMYECKNE
cobbITns, Npu KOTopbIX YneHbl [lomeHa | ctanu angocumbrnoHTamm yneHos [JomeHa Il.
Kakune gBa opraHnama Obiniv BOBMNEYEHbl B 3TU COOLITUSA, YEM OHUM CTanu B KIIETKaX Yr1IEHOB
HomeHa Il n B yeM cocTouT nx coBpemeHHas buonornyeckas yHKLMA B OpraHM3amax

[domeHa I1?
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JomeH | JomeH |l PyHKUMA
Bonee crapbin cumounos
Bonee HoBbIN cMMBUO3
[omeH | HomeH Il Buonornyeckasa gyHkuns
1. LlnaHobakrepum 1. MutoxoHgpus 1. doTOCUHTES
2. Xnopenna 2. [lbixaTenbHasa uenb 2. dukcayma asora
3. ('pamoTpuuaTternsHe 3. XKryTuk 3. Mukonna
a3pobHble BbakTepumn 4. XnoponnacTt 4. [IbixaHne
4. ['pamnonoxuternbHble | 5. Xnopodwunn 5. KoHblorauus
BGakTepuu, 6. Agpo 6. [1BmxeHune
ocyulecTensowme
BGpoxeHune

5. CnupoxeTbl

6. Bupychbl

(3) Kakune n3 cnepytowiero cootseTcTByeT gomeHam |, Il m lll.
A. Archaea
B. Bacteria

C. Eukarya
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B35. (4 6anna) dxo3ed KamMnH, TaKCOHOMUCT, n306pern Ans CBOUX CTYAEHTOB
HecywlecTByowme co3ganns, Caminalcules. Huxe nsobpaxeHbl YeTbipe pasHbIX

npeactasutens Caminalcules.

PaccmoTpuTte yeTbipe cniegyowmx npeacrasutena Caminalcules:

(1) Beibepute ansa atux YyeTblpex Caminalcules cooTBeTCTBYOLYIO Knagorpammy,
yunTbiBasi cnegyowme npusHaki. Hambonee nogxoasiuiee ApeBo OMKHO MMETb
HanbonbLLee YNCNO NPU3HAKOB, KOTOPbIE MOTYT ObiTb MOMELLEHO Ha BHYTPEHHUE
OTBETBMEHMS.

1. AHTEHHBbI

2. MaTHbIWwKK Ha Optoxe

3. Jloktn

4. Manbubl

5. Wes

6. JlnHns Ha 6oky

7. 3agHue Horum
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A B C
d c d b d c
b d c d d b
BHyTpeH- BHyTpeh- BHyTpeH-
Hee Hee Hee
BETBNEHVe BETBNEHWE BETBNEHME

(2) BeibepuTte 13 cnmcka B Bonpoce (1) npuaHaku, KoTopble NPeanonioXUTENbHO
pa3BUBanMCb KOHBEPreHTHO (Bbinu yTepsiHbl UM NpuobpeTeHbl He3aBUCMMO) Yy OBYX U3

YyeTblpeX BUOOB.

(3) OonycTtue, 4yto Caminalcule A aBnseTcst CECTPUHCKMM TaKCOHOM ApYrMX BUAOB,

BblbepuTe COOTBETCTBYHOLLIEE APEBO U3 NPEACTaBMNEHHbIX.
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A B C
a b c d a b c d a b c d
D E F
a c b d a c b d a c b d
G H |
a d b c a d b o] a d b c
R E KOHEL HYACTWN B FoEE e
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Kopg ctypeHTa:

B1. (3 6anna)

Teopernueckuii Tect Hacts B

A
PacteHus
MnekonuTatoLyme
B2. (2,5 6anna)
[ ] " v

B3. (3 6anna)

JIucr OTBETOB
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B4. (3.5 6anna)
(1)

|l O

m
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Kopg ctypeHTa:

B5. (2 6anna)

B6. (3 6anna)

B7. (4 6anna)

B8. (3 6anna)

MpusHakn gedmuyunta

MoaBMXHOCTb
3NEeMEHTOB

MeTabonuyeckas
ponb

Mg

Fe

B9. (3 6anna)
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Kopg ctypeHTa:

B10. (4 6anna)
(1)

OTBevaeT Ha
dropureH.

dropureH.

obpaboTaHHoro
X0noaom
OOHONETHEro
pacTeHusi

HeobpaboTaHHOro
OOHONETHEro

acTteHus
AnuvkanbHas P

mMepucTeMa

cTe6ns obpaboTaHHoro

XOrnoaom
AByneTHero
pacTeHus

HeobpaboTaHHoro
OBYNeTHero
pacTteHus

O6pasytoT dhriopureH B

ycnoBuax AnNnNMHHOIo
CBETOBOIo AHA4.

yCrnoBusIX

obpaboTaHHoro
X0noaom
OfHONeTHero
pacTeHus

HeobGpaboTaHHOro
OfHONeTHero
pacTeHus

Jlnctesa
obpaboTaHHoro

XONOA0M
[BYrneTHero
pacTeHus

HeobpaboTaHHOro
ABYNETHero
pacTeHus
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Kopg ctypeHTa:

B11. (3 6anna)
(1)

B12. (3 6anna)

A B C

B13. (3 6anna)
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Kopg ctypeHTa:

B14. (2,5 6anna)

B15. (4 6anna)

'MnoTesa 1 'MnoTesa 2

'MnoTte3a 3 'MnoTes3a 4

OTBepraetcs

He
oTBepraeTcs

B16. (2 6anna)

(1)
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Kopg ctypeHTa:

B17. (2,4 6anna)

(1)

A | B | C | D
BEPHOE
HEBEPHOE
(2)
A | B | C | D
BEPHOE
HEBEPHOE

B18. (3 6anna)

B19. (3 6anna)

(1)

Download from http://bioolimp.narod.ru




IBO-2009 JAPAN
THEORETICAL TEST Part B

Kopg ctypeHTa:

B20. (3 6anna)

(1)

Acc

Aml

B21. (2 6anna)

B22. (2 6anna)

B23. (4 6anna)
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B24. (4 6anna)

%

B25. (3 6anna)

et

B26. (3 6anna)
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Kopg ctypeHTa:

B27. (4 6anna)

(1)

%

I Il 1] v
(3)
A B C D
B28. (3 6anna)
A B C D
B29. (3 6anna)
(1)
A B C D
(2)
A B C D
3)
A B C D

B30. (3 6anna)
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Kopg ctypeHTa:

B31. (2,5 6anna)

BEPHO

HEBEPHO

B32. (2 6anna)

BEPHO

HEBEPHO

B33. (3 6anna)

Vi

B34. (5 6anna)

(1)

A B

JomeH |

JdomeH I

dyHKUNS

Bonee
cTapbIn
cumbuos

Bonee
HOBBbIN
cumbuos
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B35. (4,5 6anna)

* * % % % KOHELlLﬂlACTMB * % % % *
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20" INTERNATIONAL BIOLOGY OLYMPIAD
Tsukuba, JAPAN 12" — 19" July, 2009

THE 20th

INTERNATIONAL
BlOLOGY
OLYMPIAD

2009
Tsukuba - Japan

N
THEORETICAL TEST: PART B

Time available: 150 minutes

GENERAL INSTRUCTIONS

1. Write your 4-digit student code in every student code box.

2. The questions in Part B may have more than one correct answer. Fill in all your all
answers in the Answer Sheet for Part B. The marks, numbers, or characters to answer
questions in Part B vary depending on questions. The ways to answer are indicated
along with the questions.

3. Use pencils and erasers. You can use a scale ruler and a calculator provided.

4. Some of the questions may be marked “DELETED”. DO NOT answer these questions.

5. The maximal points forof Part B is are 108 (points are indicated in each question).

6. Stop answering and put down your pencil IMMEDIATELY after the end bell rings.
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Cell Biology

B1. (3 point) On a dry matter basis, is the average proportion of the following elements
significantly higher in herbaceous vascular plants or in mammals? For each element

mark ‘X’ in the appropriate box.

A. Nitrogen
B. Oxygen

C. Calcium
D. Potassium
E. Sodium

F. Phosphorus
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B2. (2.5 points) Match each of the following properties of water with a benefit to organisms

by putting a letter (A to E) in the appropriate box.

Property
l. Low light absorption in the visible region
Il. High heat capacity
[l High heat of released during fusion
V. High heat of vaporization

V. Polarity of molecules

Benefit to organisms
A. Biological membranes composed of lipid molecules are thermodynamically stable.
B. Terrestrial plants and animals can cool themselves with minimum loss of water
content.
C. Temperature changes in plants and animals are minimized under fluctuating
environmental conditions.
D.Plants can efficiently utilize solar radiation for photosynthesis.

E. Plants and animals are protected against freezing at low temperatures.
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B3. (3 points) A coding region of a gene consists of 735 base pairs without a stop codon.
Calculate the molecular mass of the protein from this gene. Assume the average
molecular mass of the free amino acid in this protein is 122. Five disulfide bonds are
present in the protein. Calculate the molecular mass of the protein from this gene. Show

your calculations.
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B4. (3.5 points) Glycolysis is essential for all organisms.

(1) The figure below shows the reactions of glycolysis. The numbers in the figure indicate

enzymes which catalyze the reactions. Categorize each enzyme into the “enzyme

type” listed below and put each reaction number in an appropriate box. Note that

some enzyme types may be missing.

=) _
Ko b~ Ko ol K
4 1 — -
H 0
OH JOH T>‘GH MH H Ll_‘-H H OH
Wooom A oA Ly

CHoOP03? "

| f I
c—0~ 8 <::!—0‘ C—OP0O,?"
HC—OPD32 H(|3—OH HC—O0OH
CH,OH CH.OPO4%2 ™ ATP ADP  CH.OPO,2"
9
0 (8]
| |
H,0 ~:|:—o 10 (l,—o
c—0-PO2~ [ N\ i
|c|‘.HZ ADP  ATP  Cy
Enzyme type:
A. Oxidoreductase
B. Transferase
C. Hydrolase
D. Lyase
E. Isomerase
F. Ligase

CH.0PD,2™
o

OH H

CHo0PO52 ™

3 /'O\‘Z‘

ATP  ADP

OH
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(2) A cell culture of muscle cells was incubated in oxygenated medium that was then
quickly made anoxic. The concentrations of three compounds which are important in
glucose metabolism were measured immediately after oxygen removal (marked as

time 0) and shown in the graph below:

Match each curve of the graph (1, 2, and 3) with the metabolite whose concentration

change it depicts:

Metabolites:
A. Glucose-6-phosphate
B. Lactate

C. Fructose-1,6-bisphosphate
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B5. (2 points) Different patterns of cell cycling (A to D) are shown below. Correctly match

them with the given cell types they represent.

Cell types
l. Human epithelial cell
Il. Sea urchin embryonic cells up to the 128-cell stage
[l Drosophila salivary gland cell

V. Plasmodium of slime mold
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B6. (3 points) A cell suspension of a microorganism was fed with [*H]-labeled uridine and
incubated. Cell components were fractionated from these cells and radioactivity in the
mRNA fraction was measured, which revealed that 2.5 picomoles of uridine were
incorporated into mRNA in 1 x 10° cells. Assuming that the base composition of MRNA
is random and that the average length of mMRNA is 3,000 bases, calculate how many
molecules of MRNA were synthesized in each individual cell during incubation.

(Avogadro’s number: 6 x 10%)
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B7. (4 points) From the model plant Arabidopsis, 0.3, 0.6, 0.9, 1.2, and 1.5-kbp genomic
fragments upstream of the translation start site of gene Z were isolated and designated
Za, Zb, Zc, Zd, and Ze, respectively. These fragments were fused to the structural gene
of B-glucuronidase (GUS) of Escherichia coli. Arabidopsis was transformed with the
resultant chimeric genes Za-GUS, Zb-GUS, Zc-GUS, Zd-GUS, and Ze-GUS, and
examined for GUS activity by in-situ chromogenic reaction. The following figure
schematically shows construction of the chimeric genes and the GUS activity patterns

in heart-shaped embryos of the transgenic Arabidopsis carrying these chimeric genes.
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Based on this result, identify the function of each upstream region of Z.

Upstream region

-1,500 to -1,201

Il. —1,200 to 901
[l —900 to —601
V. —600 to -301
Functions
A. essential for gene expression
AB. makes promotes gene expression stronger in a tissue-non-specific manner
BC. promotes gene expression in cotyledons only
CD. promotes gene expression in tissues other than cotyledons only
DE. suppresses gene expression in cotyledons
EF. suppresses gene expression in tissues other than cotyledons
GF. little influence on gene expression
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Plant Anatomy and Physiology

B8. (3 points) Deficiency of a particular mineral element in the soil elicits a specific pattern
of leaf discoloration in plants (chlorosis), which is related to metabolic roles and mobility
(translocation) of the mineral element in the plant. The following describes the
deficiency symptoms (leaf discoloration), metabolic roles, and mobility of magnesium

(Mg), iron (Fe), and nitrogen (N).

Deficiency symptoms
A. Deficiency of this mineral causes chlorosis initially in young leaves

B. Deficiency of this mineral causes chlorosis initially in old leaves

Mineral mobility
C. This mineral is highly mobile in plants.

D. This mineral is largely immobile in plants.

Metabolic roles
E. This mineral is involved as a component in the electron transfer system and is
also required for the synthesis of some of chlorophyll-protein complexes.
F. This mineral serves as a constituent of many plant cell components including
amino acids, nucleic acids, and chlorophyll.
G. This mineral is involved in the activation of various enzymes and serves as a

part of the ring structure of chlorophyll.
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Connect each mineral element to the appropriate descriptions of the above three
categories (A or B for Deficiency symptoms; C or D for Mineral mobility; E, F, or G for

Metabolic roles).
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B9. (3 points) Growing plant roots were analyzed with respect to spatial patterns of cell
division and elongation growth. The roots were marked with graphite particles (P) at various
positions along the root axis, where x was the distance from the root apex just behind the

root cap to P.,.

For each P, the following data were collected.
l. The cumulative number of totalcumulative number of epidermal cells present
between Py and P,
I. The cumulative cumulative number of total mitotic epidermal cells present
between Py and P,

[l Velocity of displacement (movement away) of P, from P,
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When the data are plotted against x, what types of profiles do these data sets show?

For each data set, choose the most appropriate profile from the followings.
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A
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A
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B10. (4 points) Henbane (Hyoscyamus niger) is a medicinal plant. Two varieties of this
plant, one of which is annual and the other biennial, were characterized for flowering.
In the first experiment, effects of cold treatment and day- length on flowering were
examined in the annual and biennial varieties. For this purpose, cold-treated and
untreated plants were grown under the short-day condition or the long-day condition.

The following table indicates whether the plants flowered or not.
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In the second experiment, cold-treated and untreated plants of the annual and
biennial strains were grafted as shown in the following figure, and then grown under
the long-day condition. Whether or not the stock and scion flowered or not was
recorded. The results of the two types of grafts (#1 and #2) are summarized in the table

on the next page.

Assuming the involvement of florigen in flowering of this species, identify the

properties of the shoot apical meristems and leaves of the annual and biennial plants,
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based on the above results. Mark the appropriate boxes with "X" about in relation to

florigen response (1) and florigen productivity (2).

20



IBO-2009 JAPAN
THEORETICAL TEST Part B

B11. (3 points) Plants and animals accumulate starch and glycogen as a storage
polysaccharide, respectively. Starch consists of two sorts of large, water-insoluble
polymers of glucose, amylose and amylopectin. Amylose is essentially unbranched and
linear while amylopectin is highly and regularly branched, which forms branch clusters.
Glycogen is also a branched glucose polymer, but unlike amylopectin, it is relatively
small and water-soluble. In the glycogen molecule, branches are shorter, irregular, and

not clustered.
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(1) Biosynthesis of starch involves three classes of enzymes: chain elongation enzymes,
branching enzymes, and debranching enzymes. Sugary, a rice mutant, is deficient in a
particular debranching enzyme. The endosperm of this mutant is characterized by the
accumulation of glycogen-like polysaccharide instead of amylopectin. In consideration
of this information, the role of the wild type debranching enzyme in starch biosynthesis

is:

A. to remove all branches from amylopectin to form amylose.
B. to shorten every branch of amylopectin.
C. to regulate the branching pattern of amylopectin.

D. to cut o1 - 4 glycosidic bonds of amylopectin.
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(2) The seeds of the Sugary mutant of rice are not different from the wild-type seeds in
the size and appearance before desiccation which is associated with seed maturation.
During desiccation, however, the Sugary seeds become shrunk and wrinkled. This

phenomenon suggests that before desiccation, as compared with the wild-type seeds,

the Sugary seeds contain:

(3) Bacteria, including cyanobacteria, accumulate a glycogen-like polysaccharide for

storing glucose. Which of the following can reasonably explain the evolution of storage

polysaccharides?

The common ancestor of plants and animals could synthesize:

A. both amylopectin and glycogen, but plants have lost the ability of glycogen

synthesis during evolution.

B. both amylopectin and glycogen, but animals have lost the ability of
amylopectin synthesis.

C. amylopectin but not glycogen, and animals have acquired the ability of
glycogen synthesis.

D. glycogen but not amylopectin, and plants have acquired the ability of

amylopectin synthesis.
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B12. (3 points) Soybean roots form nodules when infected by Rhizobium. HN is a
recessive mutant of soybean that exhibits a hyper-rnodulating phenotype. As
shown in Figure 1, the roots of the HN mutant form more nodules than the wild-
type (WT) roots, and the shoot growth of the HN mutant is retarded compared to
WT. Figure 2 schematically shows the nodulation phenotypes observed in grafting
experiments with WT and the HN mutant. In the absence of Rhizobium, the HN

mutant is not phenotypically different from WT in any aspects.
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From the above informationprovided, what can be reasonably inferred? For each of the
following statements, mark “X” in the appropriate box choosing the option in the

bracket.

l. In the HN mutant, the determines the hyper-nodulation phenotype.

I. The shoot of WT the number of nodules.

[l. In the HN mutant, hypernodulation is of retarded growth of the shoot.
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Animal Anatomy and Physiologyy

B13. (3 points) Three patients I, Il and Il show symptoms of low thyroxine levels. Defects
are found in the hypothalamus for patient |, in the anterior pituitary for patient Il, and in
the thyroid for patient lll. After thyroid-stimulating-hormone-releasing hormone (TRH) is
given to these patients, the concentration of thyroid-stimulating hormone (TSH) before

and after (30 min) TRH administration is measured in each patient.
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Fill Choose the letter of the appropriate data (A—C) for each patient (I-Il1).
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B14. (2.5 points) The graph below shows the blood glucose level after three hormones |, II

and lll are administered separately or together.

(1) How do you classify these hormones?

A. Hypoglycemic

B. Hyperglycemic

(2) Choose the type of interaction between these hormones.

A. Additive

B. Antagonistic

C. Synergistic

D. None

(3) Pick the three possible hormones that are consistent with the results shown in the

graph.
A. Insulin
B. ADH (Vasopressin)
C. Adrenalin (Epinephrine)
D. Renin
E. Glucagon
F. Angiotensinogen
G. Cortisol
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H. Calcitonin

l. Atrial natriuretic peptide
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B15. (4 points) The oocytes of a starfish grow within the provided follicle cells in the gonad.
Eventually they cease meiosis at prophase |, and wait as a state of immature eggs. The
immature eggs resume meiosis when stimulated and lose their nuclear envelop as

shown below.

In order to understand the mechanism of this resumption, the following experiments

were conducted.

Experiment 1: When extract from the nerve tissue of adult starfish was added to

immature eggs surrounded by follicles, meiosis resumed.

Experiment 2: When extract from the nerve tissue of adult starfish was added to

immature eggs from which follicles were removed, meiosis did NOT resume.

Experiment 3: When extract from the nerve tissue of adult starfish was added to follicles
after they had been separated from immature eggs, and subsequently the medium was

added to immature eggs without follicles, meiosis resumed.

Experiment 4: When extract from the nerve tissue of an adult starfish was added to
follicles after separationed from immature eggs, and the medium was injected into

immature eggs without follicles, meiosis did NOT resume.

Based on these results, four hypotheses were developed.
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Hypothesis 1: The extract from the nerve tissue contains a substance which directly

acts on immature eggs causing them to resume meiosis.

Hypothesis 2: The extract from the nerve tissue contains a substance which acts on
immature eggs to resume meiosis, but the follicle blocks the substance from reaching

the immature eggs.

Hypothesis 3: The extract from the nerve tissue contains a precursor of a substance

that causes meiosis to resume, which is processed by the follicle into an active

compound that causes immature eggs to resume meiosis.

Hypothesis 4: The extract from the nerve tissue induces follicles to secrete a substance

which then acts on the cell surface of an immature egg to cause a resumption of

meiosis.

Indicate whether each hypothesis is rejected or not.
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B16. (2 points) After the nucleus is removed from a fertilized frog egg, it is re-transferred
back into the enucleated egg. In another experiment, the nucleus from a gut epithelial
cell is transferred into an enucleated egg. In both cases, the eggs grow well and

develop normally into tadpoles.

(1) Choose the correct statement from A to E below.

During differentiation from fertilized eggs to tadpole gut epithelial cells:
A. gene expression patterns do not change.
B. some genes are not expressed, but the genes themselves are not lost during
development.
C. all the genes are expressed.
D. the amount of proteins does not change.

E. the amount of RNAs does not change.

(2) In the experiment above, frog gut epithelial cells were used. If this experiment were
performed in mammals, theoretically almost all cell types can be used as a nucleus
donor, but a few cell types cannot. Which of the following cell types is NOT

appropriate as a donor cell?

A. B lymphocyte

B. Liver cell

C. Mammary gland cell

D. ES (embryonic stem) cell
E. Cone cell
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B17. (2 points) The figure below represents a cross section of a vertebrate neurula stage

embryo.

(1) The following are statements about the tissues and organs derived from (a), (b), (c)
and (d) of the figure. Identify whether each statement is True or False and mark “X” in

the appropriate box.

A. Tissues derived from (a) are always associated with those from (b).
B. The developmental fate of (c) sometimes changes.
C. (d) differentiates into the backbone (vertebra).

D. Most of the circulatory system arises from (b).
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(2) Neural tube arises from (e). The following are statements about the formation and
later development of the neural tube. Identify whether each statement is True or

False and mark “X” in the appropriate box.

A. Cells in the wall of neural tube later differentiate into glial cells as well as
nerve cells (neurons).

B. Lumen in the neural tube is later completely occluded.

C. Almost all nervous tissue derived from neural tube is central nervous system.

D. The retinal pigment epithelium in the eye derives from optic vesicle formed

from the neural tube.
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B18. (3 points) For intracellular infectious bacteria and viruses to successfully invade a cell,
they must bind to receptors on the cell surface. HIV, specifically infects helper T cells,
which express the CD4 molecule, but not CD8 on their cell surface, making it possible
to distinguish helper T cells from other lymphocytes. Thus, CD4 is hypothesized to be a

receptor for HIV.

(1) Which two of the following experiments would confirm this hypothesis?

Experiments that examine whether:

A. an antibody against CD4 added to a co-culture system of CD4-positive T cells
and HIV can inhibit HIV infection of T cells

B. an antibody against CD8 added to a co-culture system of CD8-positive T cells
and HIV can inhibit HIV infection of T cells

C. an antibody against HIV added to a co-culture system of CD4-positive T cells
and HIV can inhibit HIV infection of T cells

D. forced expression of the CD4 gene in HIV-resistant CD4-negative T cells
causes a recovery of susceptibility to HIV infection

E. forced expression of the CD8 gene in HIV-resistant CD8-negative T cells

causes a recovery of susceptibility to HIV infection
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(2) It is known that HIV cannot infect mice, although the mouse has CD4-positive helper T
cells, because mouse CD4 cannot bind to HIV. To study further the mechanism of HIV
infection in human cells, the following experiments were carried out, and the results

are as follows:

1. When the human CD4 gene is expressed in mouse T cells, HIV can bind to the
cells but cannot infect them.

2. When human chemokine receptor (CXCR4) is expressed in addition to human
CD4 in mouse cells, HIV is able to infect the cells.

3. When human CD4 and CXCR4 genes are expressed in mouse cells and the cells
are cultivated in the presence of SDF-1a, a ligand of CXCR4, infection by HIV is

perturbed (altered).

Which of the following sentences states the correct conclusion based on the above

experiments?

A. If CXCR4 is expressed in mouse cells, CD4 is not required for the infection of
HIV.

B. Human CD4 is required for the binding with HIV, and the binding is enhanced
by the SDF-1a ligand.

C. Even if human CD4 is expressed in mouse T cells, CXCR4 is required for
binding of HIV to the T cells.

D. Human CD4 is required for the binding with HIV, but infection of HIV into cells

requires help of CXCRA4.
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B19. (3 points) The majority of humans have erythrocytes that express the Rh (Rhesus)
antigen on their cell surface, but some are negative for the Rh antigen.
An Rh-negative woman marries to a heterozygous Rh-positive man and has three

children.

(1) What is the probability that all three of their children become Rh-positive?

A. 1
B. 1/2
C. 1/4
D. 1/8
E. 0

(2) In which combination below could the second child suffer from hemolytic disease?

First child Second child
A. Rh-positive Rh-negative
B. Rh-negative Rh-positive
C. Rh-negative Rh-negative
D. Rh-positive Rh-positive
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(3) Which molecules or cells are mainly involved in causing hemolytic disease in the fetus
and newborn infant in case of Rh blood group antigen-incompatibility? Choose TWO

correct options from Ato F.

A. T cells

B. IgM antibody

C. Complement

D. Interferon gamma
E. IgG antibody

F. Perforin
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Ethology

B20. (3 points)

(1) Foraging honeybees usually perform a waggle dance (Figure 1) when they find an
attractive food source 100 m or more away from their hive. The duration of the waggle
dance indicates the distance to the food source.

The duration of the waggle dance was studied in two honeybee species, Apis cerana
cerana (Acc) and Apis mellifera ligustica (Aml), when food was placed at varying

distances from the hives and the data shown in the graph below.

What were the distances (m) indicated when the average duration of the waggle
dances of Acc and Aml both lasted 800 msec? Answer the distance for each species

from the following numbers.

130 160 190 220 250 280 310 340 370 400
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(2) Mixed colonies of Acc and Aml were successfully established by introducing Am/
pupae into Acc colony and vice versa. The young individuals of both species were
accepted by the colony members of the other species. When the same experiment
(Figure 2) was performed on the mixed colonies, the introduced Acc and Aml workers
each showed exactly the same patterns that these species had shown earlier.

In the final experiment, food was placed at 400, 500 and 600 m, all in the same
direction, and the introduced Aml bees trained to forage at the food source 500 m
away. When these bees recruited Acc bees from the hive, the latter were found to
forage at the food site exactly 500 m away. This was also seen when the reverse
experiment was done with Acc bees recruiting Am/ bees.

From these experiments, what can we conclude about the transfer of the encoded

and decoded information between the actor and receiver bees, respectively?
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B21. (2 points) Red harvester ants (Pogonomyrmex barbatus) are social insects and live in
underground colonies, in which various functions are carried out by different groups of
ants. Below is a picture of one such ant colony. The open circle in the center is the nest
entrance. The four types of lines (i to iv) indicate paths followed by different groups of

these ants. Match the appropriate groups (A to D) with these lines:

Groups:
A. Foragers
B. Patrollers
C. Nest maintenance ants

D. Midden workers or refuse pile sorters (those who remove (pile) fecal matter

from outside the nest)

42



IBO-2009 JAPAN
THEORETICAL TEST Part B

B22. (2 points) In birds, there are many ways of singing. This is caused by the fact that
brain regulates the action of the syrinx (vocal organ of birds). In a certain species of
birds, two kinds of vocalization can be recognized: longer songs produced by males in

the breeding season, and other simpler calls heard outside the breeding season.

(1) If the young chicks of such birds are reared in an environment without sound, adult
birds cannot produce the exact longer songs. Which of the following is the most

appropriate as explanation of the above statement?

A. In an environment without sound, differentiation between males and females

cannot be attained.

B. The song is a mode of behavior which is determined by learning after
hatching.
C. In an environment without sound, imprinting of the gene responsible for the

song cannot occur.

D. In an environment without sound, the auditory sense cannot develop.
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(2) Although chicken and quail are closely related, their calls are different. An experiment
was carried out in which the presumptive brain region of 5-day-old white chicken
embryo was substituted by that of a brown quail embryo of the same age. Then the
host chicken embryo was incubated. The hatched chicken had some brown parts in its
brain, which indicates that these parts were derived from a quail. The calls of this
chicken were more similar to that of a quail rather than that of a chicken. Which of the

following is the most appropriate conclusion deduced from the experiment?

l. Calls are species-specific and are determined genetically.
Il. Calls are determined after hatching.

[l Calls are determined by the structure of the syrinx.

A Only |
B. Only Il
C. Only Il
D. land I
E. I and Il
F. [l'and Il
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Genetics and Evolution

B23. (4 points) In an experiment on the members of a family with the pedigree shown
below, blood plasma and blood cells from different individuals were mixed in pairs to
test the presence (p) or absence (a) of coagulation. In this pedigree AB- means that the
phenotypes of individual 1 (mother) are AB type and Rh negative (Rh’), and B+ means

that the phenotypes of individual 2 (father) are B type and Rh positive (Rh*).

The results of this experiment are shown below. A blank box in this table indicates a

combination that was not tested in this experiment.

(1) What are the phenotypes of individual 67

A. Atype and Rh*

B. Atype and Rh
C. B type and Rh*
D. B type and Rh
E. AB type and Rh*

F. AB type and Rh

(2) Which member of this family is probably homozygous with respect to both the ABO

blood group and the Rh loci?
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A.

B.

o o

m

Individual 2

Individual 3

Individual 4

Individual 5

Individual 6
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B24. (4 points) In maize a single locus determines the color of the seed; allele A results in
colored seeds, and allele a in colorless seeds. Another locus determines the shape of

the seeds; allele B results in a smooth shape of the seeds, and b in wrinkled seeds.

In a crossbreeding between the plant that grew from a colored and smooth seed and

the plant that grew from a colorless and wrinkled seed, the offspring were documented

as:
376 had colored and smooth seeds
13 had colored and wrinkled seeds
13 had colorless and smooth seeds
373 had colorless and wrinkled seeds

(1) What are the genotypes of the parents?

A. AABb x aaBb

B. AaBb x aabb
C. AAbbxaaBB
D. AaBbx AaBb
E. aabb x AABB
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(2) What is the frequency of recombinants?

A. 0.335%
B. 1.68%
C. 3.35%
D. 6.91%
E. 48.52%

(3) Three loci C, D and E are located on the same chromosome in this order. Using
similar experiments to the above, we found that the frequency of recombinants
between C and D is 10% and that between D and E it is 20%. Assuming that crossing
over occurs randomly on the chromosome, what is the expected frequency of

recombinants between C and E?
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B25. (3 points) The evolutionary distance is defined as the number of nucleotide
substitutions per nucleotide site between two DNA sequences, and the evolutionary
rate is defined as the number of nucleotide substitutions per nucleotide site per year.
We sampled two DNA sequences from two species (one sequence from each species),
and found that the evolutionary distance between the two sequences is 0.05. We

assume that the evolutionary rate is 10?8,

(1) How many years ago did the two sequences diverge?

(2) What is the relationship between the divergence time between the two sequences

(T1) and the divergence time between the two species (T2) in general?

A. T1<T2
B. T1=T2
C. T1>T2
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B26. (3 points) Preproinsulin is the primary product of the insulin gene, and consists of 4
major parts: signal, B-chain, C, and A-chain peptides. After several modifications

including removal of the signal and C peptides, insulin is obtained.

(1) Which of the following peptides is responsible for the transport of polypeptide into the

endoplasmic reticulum?

A. A-chain peptide
B. B-chain peptide
C. C peptide

D. signal peptide

(2) Comparisons of amino acid sequences among mammals show that the sequence
similarity between species varies substantially among the peptides. Which of the

following is the most likely explanation?

A. directional selection

B. frequency-dependent selection

C. overdominant selection (heterozygote advantage)

D. purifying selection (selection against deleterious mutations)
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(3) Which peptide is likely to differ the most among mammals?

A. A-chain peptide
B. B-chain peptide
C. C peptide

D. signal peptide
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B27. (4 points) In order to quantify genetic diversity of an endangered plant species, genetic
variation in subpopulations (I-IV) was examined at the protein level. Subpopulation | is
the largest in this species, and the number of individuals in all other subpopulations I,
Il and IV are each 1/7 of that in subpopulation I. In each subpopulation 5 individuals
were sampled. The diagram below shows the results of proteins separated by gel
electrophoresis. The band pattern in each lane, which consists of alleles F and/or S,

represents the genotype of each individual at a certain locus.

Subpopulation | Subpopulation Il
F — F
S S

Subpopulation 1l Subpopulation IV
F o — F o om—
S S

(1) Estimate the frequency of F in this species.

(2) Which subpopulation is thought to be the most isolated group?
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(3) After several generations, we found that the frequency of F changed substantially in
subpopulations I, lll and IV, compared with that of subpopulation I. What is the most

likely explanation?

A. Genetic drift

B. Migration
C. Mutation
D. Natural selection
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B28. (3 points) Islands are considered as “experimental sites” for biological evolution and
community assembly. The diagram below shows two phylogenetic trees, each
consisting of 9 species (aA—i and jJ-r) and community assemblies on 6 islands.

Phenotypic traits of the species are represented by size and color.

Island 2

Island 1

J X LMNOPAOQR
0 )ae o - ~ m @
TOUYVYVvYYY

29,9
? 9
Island 6

’ L
Y9,
L@ X Q QOQL

Which of the following explanations are responsible for the mechanisms of community

assembly on these islands? Choose THREE correct options from A to H.
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Ecology

B29. (3 points) The following diagram shows the cycle of nitrogen compounds in an

ecosystem.

(1) Bacterialn which of the processes do NOT participate in which of the above two

processesbacteria participate? Choose TWO from Ato G.

(2) Which of the processes may include a symbiotic relationship between a species of

plant and a species of bacterium?

(3) Which of the processes do farmers want to inhibit in agricultural land?
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B30. (3 points) The relationship between population density (N;) and population growth rate

(R = Nw1/ Ny) in a certain animal species is shown below.

Choose from the following graphs the appropriate population growth patterns that
would be obtained if the population is at the densities (I, Il, lll) shown in the graph
above. Note that the y-axis in Ato D is relative density that cannot be compared to the

absolute density in the figure.
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B31. (2.5 points) Competitive exclusion among species is regulated by various ecological
factors. Identify whether the following statements are True or False about this process,

and mark “X” in the appropriate boxes.

Competitive exclusion:

A. is intense among species with similar ecological niches.

B. is occasionally interrupted by environmental disturbances.
C. is promoted by species succession.

D. is alleviated reduced by habitat segregation among species.
E. occurs because of keystone species.
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B32. (3 points) The diagram below shows the results of an experiment on the vine Ipomoea
tricolor, in which root competition and shoot competition were separated. The average
dry mass is indicated by open bars, and the coefficient of variation (ratio of standard
deviation / mean) of mass among plants is indicated by hatched bars. Based on the
data presented, ildentify whether the following statements are True or False about the

competition mode of this plant species, and mark “X” in the appropriate boxes
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A. Competition for light has more influence on the average mass than competition for
soil nutrients.

B. Under conditions of competition, individual plants have stronger potential to
monopolize soil nutrients over others than they can monopolize light.The
differences in competitive strength among these plants are larger when competing
for soil nutrients than for light.

C.When grown individually, soil nutrients constitute a limiting factor for growth, but

light does not.
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Biosystematics

B33. (3 points) At which branches A to E in this phylogenetic tree of green plants were the

traits | to VI listed below acquired?

l. Pollen

1. Tracheid
[l Cuticle
IV.  Seed

V. Carpel

VI.  Multicellular embryo
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B34. (5 points) The universal phylogenetic tree based on molecular sequencing analysis
shows three major groups of living organisms as shown below. Woese proposed the

concept of three domains in living organisms in the 1990s based on such a tree.

(1) What was the molecule used for the construction of the universal phylogenetic tree?

What was the benefit of this molecule for the universal tree? Choose the combination

of the molecule and benefit.

(2) The two broken arrows indicate hypothesized endosymbiotic events whereby members
of Domain | became endosymbionts of Domain Il. What are the two organisms that were
involved in these events, what did they become in the cells of Domain Il and what is their

current biological function in the Domain Il organisms?

(3) Which of the following corresponds to domains |, Il or I1I?
A. Archaea

B. Bacteria

C. Eukarya
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B35. (4 points) Joseph Camin, a taxonomist, invented artificial non-existing creatures, the

Caminalcules, for his students. Below are depicted four different Caminalcules.

Take a close look at the following four Caminalcules:

(1) For these four Caminalcules, choose an appropriate cladogram by focusing upon the
following characteristics. The most likely tree should be the one where the largest

number of characters can be mapped in the internal branch.

1. Antenna

2. Belly spots

3. Elbow
4. Fingers
5. Neck

6. Spots Lines at the side

7. Posterior legs
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(2) Choose characteristics from the list in question (1) which presumably evolved

convergently (independently lost or acquired) in two species of the four.

(3) Assuming that “Caminalcule a” is a sister taxon of the other species, choose an

appropriate rooted tree from the following.

*rxxx*  ENDOFPARTB  *****
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