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Jdoporue yyacTHUKH,

® [lepen Hauyasnom Tecta mpoBepbTe Baul Kox Ctynenrta na Jlucre OTBeTOB.

® Bce Bompockl Yactu A UMEIOT TOJBKO OJMH IPaBUIbHBIM OTBET. BHecuTe cBON OTBET B
JIucr OrTBeToB. OTMEUaliTe NMPaBWIbHBIN OTBET 4eTKO 3HaKoM “X” B JImere OTBETOB, Kak

ITOKa3aHO HHMXKCE.

No., A| B | C | D | E F

A0 | X

®  Bpl MOXKETE UCIIOIB30BaTh MPEIOCTABICHHBIC JIMHENKY U KaIbKYJIATOP.

L Brecure Bamu PE3YyJIbTAaTbl U OTBCTHI B JIner OTBETOB. OTBeTbI, BIINCAHHBIC B 3aJJaHUHA C

BOIIPOCAMU, PACCMATPUBATHCS He OYAYT.

® HekoTopbie BOMpPOChl MOryT ObiTh OTMeueHsl “YJAJIEH”. HE OTBEYAUTE Ha stu

BOIIPOCHI.
® MakcumansHoe yuciio 6amioB B Hactu A coctasisier 116 (mmo 2 6amma 3a Kaskablid BOIIPOC).

® [Ipexpatute otBeuarb Ha Bompockl U HEMEIJEHHO otnoxure pydky mocie

3aKJIIFOYHUTCIIBPHOI'O 3BOHKA.

Kenaem ynaun!!
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1. KiieTounasi 6uoJiorus

Al. DHgopduH — 3TO MpUpogHOE 00e300JMBAIOIIEe BEIIECTBO, BBIACISAEMOE THIOPU30OM H
JAPYTUMHU KJIeTKaMH Mo3ra. CBS3bIBasICh CO CBOUM PELIENTOPOM B KJIETKaX MO3ra, SHA0pHUH
MOXET CHAMaTh OOJIb M BBI3BIBATH COCTOSTHHE diipopun. MophuH TakKe MOXKET TOCTUTATh
nogo6Horo 3¢ddekra cHATHA 00aM, CBA3BIBasChH ¢ peuentopoM sHAopduHa. Iloyemy u
SHAOPPUH U MOP(UH MOTYT CBS3BIBATHCS C peENTOPaMH SHAOPPUHA B KJIETKaxX Mo3ra?

(A) Pa3zmepsl 00erx MOJIEKYJ CXOXKH.

(B) MonekynspHbie Beca 00erX MOJIEKYIT CXOXKH.
(C) Otu coennHeHMs ABISAIOTCS H30MEPaMHU.

(D) Y o6enx monekyn monobnas popma.

(E) YncTelii cyMmMapHBIi 3apsi 00euX MOJIEKYJ UACHTHYCH.

A2. BoNBIIMHCTBO OMOIOTMYECKUX MAKpPOMOJIEKYJ 00pa3yloTcsl MoJuMepH3anueid HeOOoIbIINX
OCHOBHBIX KOMIOHEHTOB. OCHOBHOM CTPYKTYpPHBIN IMOJIMCAXapUJ IK30CKEJIeTa HACEKOMBIX
TaKKe ABJsIeTCs noinMepoM. Kakoe u3 cienyromux yTBEp KIEHUH, OTHOCSIIUXCSA K 3TOMY

nonucaxapuny, asisiercs HEBEPHBIM?

(A) On o6pasyeTcst HoAMMepU3alren TIIIOKO3bI.

(B) B ero coctas Bxonsat aromsl C, H, O u N.

(C) Ero crpoenune cX0IHO CO CTPOSHUEM IEJUTIOJIO3HI.

(D) Ero Mo>xHO MCHIOJIH30BaTh B MIPOMBIIIJICHHOCTH ISl TIOJTYYEHUS TIIFOKO3aMUHA.

(E) Otot nonumMep Takke MOKHO OOHAPY>KUTh B KJIIETOUHON CTEHKE TPHOOB.
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A3. B HEKOTOPBIX KJIETKaX CUHTE3 N30JIEULIMHA U3 TPEOHUHA OCYILECTBISAETCS
MOCJIeI0OBATEIHHBIM JICHCTBHEM TISTH (epMEHTOB a, b, ¢, d u e, KoTophie 00pa3yIOT
COOTBETCTBEHHO 4 ITPOMEXKYTOUHBIX poaykTa A, B, C u D 1 koHeUHbI! IPOTYKT —
n3oneduH. Uto MoxeT Haubosee BEpOATHO MPOU3OUTH IPU CBEPXITPOAYKIIMU H30JIEHIINHA

1 U30BITOYHOM NOCTYIVICHUU TPCOHNHA B KJIETKHU?

(A) W3oneiiH B3aUMOJEHCTBYET C TPEOHWHOM [JIsi WHTMOWPOBAaHUS AaKTUBHOCTHU

dbepmMeHTa a.

(B) M3oneiinun B3aumoeicTByet ¢ uHTepMeanaToM D i ”HruOupoBaHUs aKTUBHOCTH

dbepmMeHTa e.
(C) UzoneiinuH cBsi3piBaeTCs ¢ HEPMEHTOM a M UHTHOMPYET €0 aKTHBHOCTD.
(D) N3oneiinun cBs3piBacTCs ¢ HEpMEHTOM € M HHTHOMPYET €0 aKTUBHOCTb.
(E) TpeonuH mOCTOSIHHO NpEeBpaIIacTcs B M30JICHIIMH IIPH MOMOIIHN 3TUX 5 ()epMEHTOB.

A4. Hekoropsle NMPOKapHOTHYECKHE OPraHU3MbI HCIOIB3YI0T SOs” B KaueCTBE KOHEYHOTO
aKLENnTopa NIEKTPOHOB B KOHIIE AJIEKTPOHTPAHCIOPTHOM L€ MPHU KIETOYHOM JbIXaHHH.
Kakoe u3 creayroomux yTBEpXKAECHUNH OTHOCHUTEIBHO KJIETOYHOIO [bIXaHUS Yy 3TOrO

npokapuotuyeckoro opranusma sisnsiercs HEBEPHBIM?

(A) DT0 aHa’poOHOE ABIXaHUE.

(B) Ipuem srextporos Ha SO4* compoBoxkaaercs obpazosanueM H,O.

(C) Pabora »eKTpOHTPAHCIIOPTHOM TIEMH CO3AAET MPOTOHABIKYIIYIO CHITY.
(D) O6pazyercsa ATO.

(E) O6pazoBanne AT® cesizano ¢ Tpancmoprom H'.

AS. Tpu ctanuu pocta GakTepHaIbHON KYJIBTYpPbI 3TO:
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L. Jlar-dasza
II. Jlor-aza

III. Cranuonapnas daza

Ha xakoii/kakux W3 3THX CTaguM NEHUIMUIMH MOXXET HHTHOMPOBATh POCT KIETOYHOM

CTCHKH OakTepuii?
(A) Tombxko I

(B) Tonbko 11

(C) Tonwko 11T

(D) Tonbko [ u 11
(E) Tonbko [ u 111
(F) L 1T ulll

A6. Kakas w3 CTPYKTYpHBIX WU (PUIUOJOTUYECKUX OCOOCHHOCTEH OakTepwii OOBIYHO
WCIIOJIb3YeTCS B Kaue€CTBE MUIIEHU ISl JIEKapCTB, 4TOOBI A(hPeKTUBHO yOMBaTh OakTepuit
MIPH ATOM C OYE€Hb HE3HAYUTEIHLHBIM BPEIHBIM JICHCTBUEM Ha KIIETKH YeIIOBeKa?

(A) I'mukxonus

(B) KomnoneHTh! m1a3marndeckoil MeMOpaHsbl

(C) KommoneHTsI puO0COMBI

(D) KoMIoHEHTHI 37€KTPOHHOM TPAHCIIOPTHOM LIETH PU a3POOHOM JIbIXaHUU

(E) ITorpebHOCTH B KUCIOpOAE

A7. Tucronsl — 310 HeOonbIMe Oenku, KoTophlie BMecTe ¢ Mosekynamu JIHK o6pasytor

XpoMocoMBbl. B KileTkax 3ykapuoT copaepkarcs nsath rucronos, H1, H2A, H2B, H3 u H4.

OO0pa3oBaHue KaKOro MX CIEAYIOUIMX CTPYKTYPHBIX 3JIEMEHTOB XPOMOCOM 00€CIIeUMBAETCS
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ructonom H1?

(A) Tenomepa

(B) Hykneocomuast Huth 10 HM

(C) 30 am xpomaruHoBas pudpwLIa
(D) IletenbHbIe JOMEHBI

(E) LleaTpomepa

A8. Mornekyna JIHK, npencrasnsier co6oit 1BOIHYIO ciMpaib, COAEPKAILYIO YEThIPE PA3INYHBIX
TUIIA Aa30TUCTBIX OCHOBaHUH. Kakoe M3 cieqyromMx yTBEp)KICHMM B OTHOLIEHUM Kak

peruMkanuu, Tak u xumudeckoro crpoenus JHK, sapnsercs npaBunbHpiM?

(A) IlocnenoBarenbHOCTH OCHOBAHUH JIByX LIENIEH OIHU U T€ XKe€.
(B) B nBoiinoit neru IHK conepskanne mypruHOB paBHO COACPKaHUIO MUPHUMUIHHOB.
(C) O6e nenu CUHTE3UPYIOTCS B HAIIPABICHUN 5’ — 3’ HEMPEPHIBHO.

(D) Ilpucoenunenne nepBOro OCHOBaHHSI BHOBb CHHTE3HPYEMOUM HYKJIEMHOBON KUCIIOTHI

karanusupyetca JJHK-nonumepasoii.

(E) AxtuBHocTs JJHK-monumepassl 1o HCrpaBieHnI0 OIMIMOOK OCYIIECTBIISIETCS B

HanpasieHuu 5°—3’.
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A9. Yenosek-nayk nposen cpaBHeHue [IHK, coorsercrByromux PHK u nocnenosarenpHoCTEM

0OcIKOB MHOIMX T'€HOB dYejioBeka. Kakoit BbIBOJ MOXHO CACJIaTb M3 CpPAaBHCHHUA OJOTUX

HOCHCHOB&TCHBHOCTCI\/'I?

(A) Yucno 5k30HOB Bcerna 00bllie 4eM HHTPOHOB.

(B) CrapToBblii KOZOH TPAHCISLMK PACIOI0KEH BHYTPH MIEPBOTO IK30HA.

(C) Konon okoHuaHUS TPaHCISALMKU HAXOANUTCS BHYTPU MOCIIEIHETO SK30HA.

(D) Hykneorun G xanmuara PHK 310 mepBbiii Hykineotu, Tpanckpuoupyemsriii ¢ JJHK.

(E) ITonmuA xBocT Tpanckpudupyercs ¢ nomu-dT yuactka JJHK.

A10. Muccuc Jlunr-Jluar npooaut peakuun amrmumpukanuu JHK u tpanckpunimm B IByX

All.

OTIENBbHBIX MpoOupkax. Kakoe W3 cleayrommx BEHIECTB HEOOX0auMO J00aBUTh B 00€

peakiuun?

(A) ATD

(B) Marpumy IHK
(C) Ipaiimep PHK
(D) AHK-nomumepaszy
(E) AHK-nuraszy

HoGenesckass mpemuss 2009 roma mo (u3MOIOrMM ¥ MEAMLMHE ObUIa TPUCYXKICHA
coBmecTHO Dnu3abdet baykoepH, Kapon ['peitnep u Ixeky [llocrak 3a OTKpBITHE TOTO, YTO
XPOMOCOMBI 3aIllMIIEHBI TEJIOMEpaMH M YTO AaKTUBHOCTH (pepMEHTa TeloMepasbl CTPOTrO
KOppEJIUpyeT CO CTapeHHEeM U PaKoM Yy KUBOTHBIX. Kakoe M3 ciemyrommx yTBepiKIeHUN
OTHOCHUTEJILHO TEJIOMEPHI U TEJIOMEpa3bl ABISAETCS MPAaBUIbHBIM?

(A) Tenomepasa — 3to JIHK-3k30HYyKIIC€a3a.

(B) Tenomepaza — sto PHK-nonumepasa.

(C) DmOpuoHanbpHBIC KIETKH 00JIaat0T 0oJiee JUTMHHBIMU TEJIOMEpaMU U 00Jiee BEICOKOH
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Al2.

AKTUBHOCTBIO TEJIOMEPA3hI.
(D) B pakoBbIxX KJIeTKax T€JIOMEpPHI JJIMHHEE U TeIOMepa3a HeaKTUBHasL.
(E) B comarnueckux KieTkax TeJIOMepbl JUIMHHEE U TeIOMEPa3a BEICOKOAKTUBHASL.

Pecrpuknmonnsiii pepment EcoRI — sto JIHK-HyKknea3a, y3Hawomas nocienoBaTeIbHOCTh

GAATTC. On Ob11 BriepBbie 00HapyxeH y Escherichia coli, m03TOMY M TOIyYnJI Ha3BaHUE

EcoRI. JIns momyueHus OOnbLIOro KonmdecTBa >HAOHYKiIea3bl gparmeHTt /IHK ¢ renom,

KOAMPYIOUIMM 3TOT (DEpMEHT, KJIOHHUPOBAJIU B SKCHPECCHOHHOW IIa3MHJIE, KOTOpas 3aTeM

Obuta TpaHchOpMUpOBaHA B KIETKU FE. coli ¢ UENbi0 TPOU3BOICTBA PEKOMOWHAHTHOTO

depmenra s uccienopanuid. [louemy JIHK kieTku-xo3sMHAa HE pacHICIUISETCS

pexoMOuHaHTHBIM (epMeHTOM EcoRI?
(A) IHK xieTok xo3siMHa HE COMEPXKHUT calToB pacuieruieHust pepmerTom EcoRI.
(B) EcoRI cexpetupyeTcst U3 KIETOK X039UHA HAPYKY.

(C) dakropsl OKpyXxaroliei cpenibl, TaKME Kak TeMIieparypa U ypoBeHb pH, HHrHOupytoT

aKTUBHOCTH EcoRI.
(D) Knetku xo3suHa E. coli CMHTE3UPYIOT HHTHOUTOPHI, OIIOKUpYIOle aKTUBHOCTh EcoRI.

(E) Caiir pacmerenus: pepmerntom EcoRI BayTpu IHK kireTok xo3suHa MOIH(PHUIIMPOBAH.
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II. AHaToMus U (U3NOJIOTHS PACTEHUH

A13. ['unep4yBCTBUTENBHBIA OTBET SABIAETCSA OIHOM U3 3AIUTHBIX PEAKIUN PACTEHUS IIPU
BO3CUCTBUU NATOreHOB. Ka)k/Iblil U3 4EThIPEX NAaTOT€HHBIX IITAMMOB a - d IpoayLUpYyET
onpeneneHHbin Ha0op dhdexropoB. OauH U3 HTUX d3PPEeKTOPOB, AVr, y3HABAEMBIN
creun(pUIecKUM PeLieITOPHBIM OeJIKOM, KOAUPYEMBbIM I'eHoM pe3ucTeHTHOCTH (R) y pacTenus-
X03siMHa, UMeeTcs y mTaMMmoB b u ¢. Pactenns-xo3sieBa B u D o6pa3yrot 6enok R. YV
KaKOT'0/KaKuX pacTeHUsI(Mil) MOXKET/MOTYT Pa3BUThCS TUIIEPUYBCTBUTEIbHBII OTBET HOCTE
3apakeHHs pacTeHuit-x0351¢B A - D marorenamu a - d (a> A, b>B, ¢2>C, d2>D),

COOTBETCTBEHHO?
(A) Tonpko y A
(B) Tonbko y B
(C) ronmpro y C
(D) Tomprko y D
(B)yBucC
(F)yBuD
A14. JIBvxeHHE pacTeHUN MPOUCXOAUT B TOM CiIy4ae, KOrjia OpraHbl paCTEHUH U3MEHSIOT CBOE
IIPOCTPAHCTBEHHOE PACIIOJIOKEHHUE TI0CIIE BO3ACHCTBUS PA3IPAKUTENIEHN, U OHO MOXKET
OBITH BBI3BaHO 0O nudhepeHImanpHbIM pOCTOM JU00 nudPepeHInaIbHbIM
M3MEHEHUEM Typropa KJI€TOK BHYTPH OpraHoB. IIpu kakoM Buie IBUKEHUN y paCTEHUU
UCIIOJIB3YIOTCSI MEXaHHU3M, OTJIMYAIOIIUICS OT OCTAJIbHBIX?
(A) T'eorponusM KOpHEH KyKypy3bl
(B) 3akpbiBaHuE JTHCTHEB COM B HOYHOE BpPEMsI
(C) BwxeHHE yCHKOB OTypIa IO peIIeTKe
(D) ®otoTponHOE ABUKEHHE TPOPOCTKOB (HACOIH MaIll

(E) OmnyckaHnue BHU3 JUCTHEB Y paCTEHUSI TOMAra MocJie nojauBa
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Bompocs! 15 1 16 cOCTaBIgIOT OAHY I'PYHIIY

A15. Y MonensHOTO pacTeHus: apaduIoINCcCuc

depmentsl DXS, DXR, CMS, CMK,

MCS, HDS u HDR BxonmaT B

METHIPUTPUTOIPOCHATHBIN MYTh

(MEP) 6uocunTe3a

uzonenrenunaudocdara (IPP) u

mumetunamuiaudocdara (DMAPP).

VY MmyTaHTa-anp0MHOCa apabugoncuca

Oenviii 0bs80J TIOBPEKIEH PEPMEHT

HDS. Jlomyckas, uro apabuaorncuc

MoOXkeT 3 (HEKTUBHO MOTIONIATh

HHTCPMCANATHI ITyTH onocuHTE3a

MEP, npy BHECEHUH KaKOT'O U3

Pyruvate + Glyceraldehyde-3-phosphate

| bxs
1-deoxy-D-xylulose-5-phosphate (DXP)
| bxr
2-C-methyl-D-erythritol-4-phosphate (MEP)
| cms

4-diphosphocytidyl-2-C-
methyl-D-erythritol (CDP-ME)
| emk
4-diphosphocytidyl-2-C-methyl-
D-erythritol-2-phosphate (CDP-MEP)
| mcs
2-C-methyl-D-erythritol
2,4-cyclodiphosphate (ME-cPP)
| HDs
1-hydroxy-2-methyl-2-(E)-butenyl
4-diphosphate (HMBPP)

HDR
IPP 4—‘—» DMAPP
i
geranylgeranyl diphosphate
(GGPP) N

Chlorophylis ;
Carotenoids

Gibberellins

{
Abscisic acid (ABA)

CJIEAYIOIIMX COSIMHEHUH MYTaHT Oenbiti Obsieon OyeT pacTu U MPUOOPETaTh 3eJIeHYI0

OKpacky?

(A) MEP
(B) CDP-ME
(C) CDP-MEP

(D) ME-cPP

10
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(E)HMBPP

A16. B xakoii U3 cnenyromux oprasesu JIokaanu3osad nmyte MEP?
(A) sopo
(B) Bakyomnn
(C) xnopornact
(D) MmuToxonapus
(E) snpomna3Maruyeckuii peTuKyaIyMm

A17. Jlenuc mpUroToBUJI CPe3 JINCTA PACTEHUS U OOHAPY KU KIIETKH 00KJIaJOK MPOBOJSIIMNX ITYUYKOB,

3aIoJIHEHHBIE IpaHylaMH Kpaxmaina. Kakue n3 cienyronmux npu3HakoB MOTYT HaOJIIOAAThCS Y

3TOTO pacTeHus?

I.  Ycrpuna OTKpBITEI HOUBKO

II. Hamuuwne B me3opumne OEII-kapbokcunazsl

II1. ITpucyTcTBUE B KJIeTKaX OOKIAA0K MPOBOASIIUX IMy4YKOB PyOucko
I'V. Beicokuit ypoBeHb (HOTOABIXaHUS B XKAPKUE JCTHUE THUA

V. ®ukcanus yriepoaa MOXKET MPOUCXOIUTh KakK B KJIETKaX Me30(pHiuIa Tak U B KIETKaxX

OOKJIaJIKi COCYAMCTBIX ITyYKOB
VI. YpoBeHb acCHMWISIMN YITIEpo/ia HACHIIAETCsl PAHHUM YTPOM B COJTHEUHBIE THU
(A) Tonpko I, IV
(B) Tomsko I, IV, V
(C) Tomwko II, 1V, VI
(D) Tomsxo 1L, 111, V
(E) Tombko I, III, V, VI

(F) Tomeko II, IV, V, VI

11
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Al8.

Al9.

Bru1o moacuuTano, 4to y npuMepHo 124 MUWITHOHOB AeTel uMeeTcs AeQUIUT BUTaMUHA A,
YTO €XKerogHo mnpuBoauT K cienore okono 500 000 nmereir. UToObI mMOMOYBL JETAM,
CTpaJaronyM OT neduirTa BUTaMuHa A, y4eHbIe IyTeM FeHeTUYECKOM WHKEHEPUH BBIBEIU
pasHoBHIHOCTH puca (Oryza sativa L.) — 3onotoit Puc. Opurunanbasiii 3010T0#1 Puc Obut
BBIBEJICH HAa OCHOBE SMOHCKOM pazHoBuaHOCTM Taineir 309, koTopas TI€HETUYECKHU
oOorarieHa

(A) aykcuHOM

(B) xpaxmanom

(C) B-kapoTuHOM

(D) xxene3om

(E) anTorImanunomM

Abctm3oBas kuciaora (ABA) sBasieTCs OJHUM M3 BXKHBIX PETYISATOPOB POCTa PACTEHUM.
OHa yacTO  OKa3pIBaeT  JIEHCTBUE, IMPOTHUBOIOJIOXKHOE  JEHCTBUIO  T'OPMOHOB,
CTUMYIUPYIOLUX pocT. OU3MOIOTH PacTeHU ObUIM OYEHb 3aWHTEPECOBAHBI B PACKPBITUU
curHasibHOTO IyTH ABA reHetuueckumu metogamu. s ycTaHOBIEHUSI €ro KOMIIOHEHTOB
OHU TPOBEIM CKPUHUHT MYTaHTOB MOJENbHOTO pactenus Arabidopsis thaliana, kotopble
HEHOpPMaJbHO pearupoBanu Ha o0paborky ABA. ®denorun omHoro tuma mMyTaHToB (abi)
BBIpa)KAaETCs HEUYBCTBUTEIBHOCTHIO K ABA. Kakoif u3 ciemyromux (GEeHOTHUIIOB MOKHO
OXW/1aTh Y MyTaHTOB abi?

(1) Cemena npopacTatoT B IpUCYTCTBUH SK30IeHHOI ABA.

(2) Cemena ocTaroTCs MOKOAIIMMHUCS B TIPUCYTCTBUM SK30TeHHOM ABA.

(3) Ycrpuia He 3aKpBIBAIOTCS B OTBET HA 3aCyXY.

(4) Onu Oonee yCTOMUYUBEI K 3aCyXe, YEM PACTEHUS AUKOTO THIIA.

(5) JIucT He onagaeT Npu CTAPEHUHU.

(6) JIucT onmagaeT MpekIEBPEMEHHO, JTaKe eITle KOTJia OH 3€JICHOBATHIH.

(A) Tomsxko (1), (3)

12
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A20.

A21.

(B) Tomsko (2), (3)
(C) Tomsko (2), (5)

(D) Tonsko (2), (4), (5)
(E) Tonsko (1), (3), (6)
(F) Tomsko (2), (4), (6)

OTUIEH — 3TO TOPMOH, BIUSAIONIMA Ha POCT U PpPaA3BUTUC paCTCHHﬁ. I/IBBGCTHO, qTo

obpabotka 10 ppm 1-metunmuknonporneHa (MCP) moxer 610kupoBarh nepeaady CUTHana

stuieHa. Eciu ONPCACIICHHBIC PACTUTCIIBHBIC TKAHU 06pa60TaTB B IPUCYTCTBUU

10 ppm MCP, To 4Yr0 U3 CHIEIYIOMIEr0 MOXHO ObLIO OBl HAaOMIOAATh B TKAHSAX,

obpaboranabrx MCP?

(A) YxopauuBaHUe TUIIOKOTHIISL B ATHOJIMPOBAHHBIX MTPOPOCTKAX (hacoau Marlll
(B) Ycunennoe paspyuienue xjaopoduiia B OTAEIEHHBIX JTUCThSIX

(C) Bospacranue cuHTe3a 3THIICHA B IUT0/IaX OaHaHa

(D) NarubupoBanue co3peBaHus TUIOA0B TOMATOB

(E) UnanynupoBaHue yBsaaHus CPE3aHHBIX [[BETOB TBO3IUKHI

[Ipu pa3BUTHM THCTHEB KYBLIIMHKHU KJIETKH, AIOLIUE HAYAJIO CKJIEperiaM, BHaYajle pacTyT U
VIJIMHSIOTCS  MEXAy KJIeTKaMd NaJlMCaJHOM MapeHXMMbl HJIM B MEXKKIECTOUHOM
MpocTpaHCcTBe Mexy HUMH. llocne y/uinHEeHus: OHM MOCTENEeHHO 00pa3yloT B KJIETOYHOMN
CTEHKE KPHMCTAJUIbl OKcajlaTa KajbliMs BAOJb KICTOYHONH MeMOpaHbl. 3aTeM OHM 00pa3yloT
BTOPUYHYIO KJIETOUHYIO CTEHKY. VIMeroTcsi ueThlpe Ccleaylolie COCTaBHbIE 4YacTH

knetouHoit crenku: (I) mepBuyHas kierodyHasi cteHka; (II) BropuuHas KjaeTodHasi CTEHKA,

13
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(IIl) ~ cpemunnas  twmactunka; (IV)  kpucrammbl  okcanmara  kamblma.  KakoBa
MOCJIEOBATEILHOCTh PACIOJIOKEHNUS ATUX CTPYKTYp B 3pEJbIX CKIECPEHIaX KYBIIWHKH,

HAuMHAs OT TIa3MaTHYeCKO MEeMOpaHbl C CAMOTO BHYTPEHHETO CIIOS 10 CAMOTO BHEIIIHETO
cios?

A)I->1IV-1IT - 11

B —-IV-I-10

Ol-1I0-1V-Il

O ->I-1V-1

E)YT->IV-oI-101

A22. IlepeHoC 9y>KEpPOAHBIX TCHOB B TEHOM pacTeHUl (TpaHCchOopMaIys) Mpy MOMOIITH
Agrobacterium tumefaciens 3HAYUTETHHO CIIOCOOCTBOBAJI COBPEMEHHBIM yCIIEXaM
OouorexHonoruu pacteHuid. Hanpumep, ren, konupyromiuii 6emnox karcyisl (CP) Bupyca
KOJIbLIeBOM MATHUCTOCTH nanaiu (PRSV), 6bu1 nconbs30BaH /1s BRIBEICHHS TPAHCTEHHOTO
pactenust SunUp Ha ["aBasix, pe3uCTEHTHOro (yCTOWYMBOIO) K 3TOMY BUPYCY.
Hcnonb3oBanHbIi 17151 TpaHCHOPMAIMKM KOHCTPYKT coaeprkai reH CP U CeIeKITMOHHBIN
MapKepHbIi TeH (nptll), obecreunBaromuii pe3uCTeHTHOCTh K KaHaMuIuHy. Kak ren CP,
TaK ¥ TeH nptll HAXOAUTCS TOJT KOHTPOJIEM KOHCTUTYTUBHOIO IpomMoTopa 35S Bupyca
MO3auKH 11BeTHOH KamycThl (CaMV). Ucxons u3 npencraBieHHON HHGOPMAIIMH, KaKoe U3

caenytomux yreepxacHui apisiercs HEIIPABUJIBHBIM?
(A) IMamaitst SunUp pe3rucTeHTHa K KaHAMULIUHY.
(B) Iamaiis SunUp copepxut HekoTopsie nocienonarenbHoctu JJTHK u3 CaMV.

(C) anaiis SunUp coaepkuT HEKoTopoe KoiauuecTBo Xxpomocomuoit JIHK 6akrepun
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Agrobacterium tumefaciens.
(D) Iamaitst SunUp conmeprkut yactp Ti-mutazmuael, HazeiBaemoi T-JIHK.

(E) Iamaiis SunUp conepx ut reH nptll.
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I11. AnatoMus U GpU3N0JIOTUA KUBOTHBIX

A23. YV Kakoro OJHOTO M3 MEPEYUCICHHBIX IMO3BOHOYHBIX KPOBb JIBUJKETCSA IPSIMO OT OPraHOB

ABbIXaHUS K TKaHAM TCJIa, HC MOCTYyIIasd BHA4YaJIiC B CepIILle?

(A) PeiO

(B) 3emHOBOHBIX

(C) MutekonuTarmux
(D) IIpecmbikaronuxcs
(E) ITun

A24. YeMm oTiyaeTcsl TEMOIMAHNH WIEHUCTOHOTHX OT TEMOTOJIO0MHA MIEKOITATAIOIINX ?

(A) KpuBas aucconmanuu reMoIuaHiHa He UMeeT S-00pa3Hyo popMy

(B) I'emonanuH nepeHOCUT 3HAYUTENBHO OOJbIIIE IBYOKHUCH YIIIEpoaa

(C) 'emonmaHuH 3TO JBIXaTENBHBIN MUTMEHT, COCTOSIIINA U3 OTHOW OCIIKOBOM 11U
(D) I'eMormanuH mipencTaBiseT co0oi OEIO0K, CBSI3aHHBIN C MarHHEM

(E) I'emormmanws npenctaBisieT co00i 0eJ0K, CBI3aHHBIN C MEIBIO

A25. Axyna, BEpOSITHO, BBDKHUBET O00JIe€ UIMTCIBHBIA TEPUOJ TOJOAOBKH, YeM Jaelb(puH

OJMHAKOBBIX pasMCpoOB, IOTOMY YTO

(A) Akyna noanepkuBaeT Oosiee BEICOKU 0a3aibHBIA YpPOBEHb METa0O0IM3MA

(B) Akyna pacxonyeT 0oJbllie 3HEPTUH HAa KWJIOTPaMM Beca 10 CPaBHEHHUIO C 1eTb(PUHOM

16



IBO -2011

TAIWAN
THEORETICAL TEST
PART A

(C) Akyna norpebiisieT HaMHOTO MEHBIIIE YHEPIUU Ha PETYIALUI0 TEMIIEPATyPhl Teaa
(D) Akyna meTabonM3upyeT HaKOIUICHHYO SHEPTHIO OBICTpEe, YeM Jenb(puH
(E) Y akynbl moBepXHOCTB Tela JydIlie H30JIMpPOBaHa

A26. IloBblIeHHOE apTepHaIbLHOE CONPOTUBIEHUE CIOCOOCTBYET BBICOKOMY HaBiieHHIO. Kakoit

u3 (baKTOpOB BHOCHUT HanOOJIbIINI BKJIaZa B BO3pacTaHUE COIIPOTUBIICHUA COCYI[OB?

(A) JmuHa cocynoB

(B) Bsi3kocTh KpoBU

(C) ImameTtp cocymoB

(D) OO61ee 9uciio JTeHKOIUTOB
(E) Yacrora nynbca

A27. Meton onpeneneHust 00bEMa KPOBH Y MIIEKOTIUTAIOIINX OCHOBBIBAECTCS HA UCTIOIb30BAHUU
pannoaktuBHOro H3otoma #oxa (‘2I). DToT H30TOI, OBBIYHO TOTYYaEMBIi HCKYCCTBEHHO,
HMeeT IepHoy moypaciaga 13 acos. O pacnanaercst 10 ' Te, KOTOPEIii BBICOKO
crabunes. [{ns onpenenenus o0bemMa KpOBHU )KMBOTHOMY B BeHY ObUTH HHBEIIMPOBaHbI 10 M
pacTBopa ona. B MOMEHT UHBEKIIMN aKTUBHOCTh PacTBOpa cocTaBuia 2mSv. AKTUBHOCTh
poObI KPOBH KMBOTHOTO, B3sITOM yepe3 13 yacoB mociie nabeknuu, coctapmia 0.0025mSyv.

Yemy paBeH 00bEM KPOBU ATOTO )KMBOTHOTO?
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(A) 10,0
(B) 8,0 1
(C)4,0n
(D)2,5n
(E) 1,25 n

A28. Kakoe wu3 cleayolmux SBICHUH MNPUBOIUT K TMOCTCHHANTHYECKOMY IOTEHIIUATY
BO3OYXICHUS?

a. YBeJIMYEHHE BXOJa HATpUs.

b. brnokupoBaHue BbIXOJa KA.

C. YBenMYeHHE BXOJAA KaJbLHS.

d. 3ambikaHUe XJIOPUIHBIX KAHAJIOB.
(A) Tomeko au b

(B) Tonbko b u ¢

(C) Tonpko a, cu d

(D) Tombko b, cu d

(E)a,b,cud.
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A29. Ilo CpaBHCHHUIO CO 3IOPOBBIM YCJIIOBCKOM, KAKOBbI YPOBHH CJICAYIOIIUX T'OPMOHOB Y

OOJIBHOTO C EPBUYHBIM THIIEPTUPOUTUZMOM (TUIIEPCEKPELHSI TUPOUTHOTO TOpMOHa)?

Tuporponun-punusuar ropmod (TRH), tupomactumynupyrommit ropmon (TSH) wu

TUpouHble TopMoHbl T3 u T4

1: BO3pacraer |:yObIBaeT = ocTaercs 0e3 U3MEHEHUMN

TRH TSH T3 T4
A 0 1 — 1
B t 1 1 -
C l ! i i
D 1 ! ! 1
E ! 1 1 1

A30. Kaknie u3 clenyromux perenTopoB/MOJICKY T HEOOXOMUMBI IJisi aKTUBUPOBAHUS KJIETOK T-

XCJIICPOB, YIPABIACMbBIX aHTUT'CH-IIPE3CHTYOIUMU KJICTKAMHU?

1. CD8

2.CD4

3. Monekynst MHC kiacca |

4. Monexynst MHC knacca 11

5. Penenrop T kineTok

(A) Tonbko 1,31 5

(B) Tonbko 2,4 u 5

(C) Tonmpko 3,41 5

(D) Tonbko 2 u 4

(E) Tonmpko 1 1 3

A31. [IpoBepsTe TaOMUILY, TOKa3bIBAIOLIYIO (DYHKIIUHU MOYEK MO3BOHOYHBIX

Yro

1. KonnentpupoBanue Mouu mmytem pecop6oiuu NaCl
2. KoHleHTpUpOBaHHE MOYH MyTEM pecopOLry MOYH

3. PecopOumst BOJBI 1O BO3IEHCTBHEM aKBallOpHHa
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Kak 4. MHoXeCTBEHHAsl IPOTUBOTOYHAsI CUCTEMA
[TpoTuBOTOYHBI 0OMEH
Ine 6. Ilerns I'enne

7. Cobuparomuii mpoToK

8. IIpokcumanbHBIN KaHajel|

Onpenenure, Kakue U3 CICIYIONINX BAPUAHTOB MMOKA3BIBAIOT MPABMIHHYIO KOMOMHAITHIO.

(A) 1-4-6
(B) 1-4-8
(C) 2-4-6
(D) 2-5-8

(E) 3-5-7
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A32. Ilpu OBICTPOI TOTEpE KPOBU YEITOBEKOM, KaK 3TO IMPOUCXOAMT MPH aBTOMOOMIIBHOM aBapuu
U TpU HEMEMJIEHHOW perucTpanuu ero/ee (U3MOIOTMYECKUX MapaMeTpoB, YTO U3
cnenyroutero HE ITPOU3OMIET?

(A) CHmxeHUE KOHIEHTPAIIMU HATpUs B MOYE.

(B) O6BEM kpoBU CHIXKAETCS, HO 00BEM BHYTPUTKAHEBOM KUAKOCTH BO3pACTaeT.

(C) Bospacranue ycTOMYMBOCTH KPOBEHOCHBIX COCYIOB.

(D) Cucronuyeckuii (yaapHsiii) 00beM YBETUYHUBACTCS; MUHYTHBIN 00hEM yBEITHUUBACTCS.
(E) CHmxeHre COOTHOILIEHUS 3PUTPOLIUTOB B KPOBH.

A33. Ha cnenyromeM pucyHKe IMOKa3aHbl K3MEHEHHUSI MEMOPAHHOTO TMOTEHIIHAaJa, U3MEPEHHOTO B
TpeX pa3nyHbIX Toukax (A, B, C) ceHcopHOro HeMpoHa, U BBIAECIECHUS HEHPOMENINATOPOB
OKOHYAaHHEM aKCOHa MpU BO30YKIEHUH IEHAPUTA JEMOISPUIUPYIOUIUM SJIEKTPUYECKUM

pa3apaxuTeneM — pa3UyHOW ~ MHTEHCUBHOCTH. OCHOBBIBasich Ha  HMH(pOpManuu,

MIPEJCTAaBICHHON Ha PHUCYHKE, BBIOEpUTE NPAaBUIBHBIE YTBEPKACHHUS W3 TNPUBEACHHBIX

HUXKE.
s
=
E
S +40 | A B C
pasapaxurenn S -
20
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1. M3meHeHne MeMOpaHHOrO MOTEHIMAala, BO3HMKAIOLIEE B TOYKE A, MPONOPLUOHATIBHO
MHTCHCUBHOCTH JIEKTPUYECKOIO Pa3ApaKUTeNs ACHIPUTA.

2. Tlorenuman aedcTBUs OyJeT 3aperucTpUpoBaH B TOuke B Toiabko B TOM cilydae, eciu
MHTEHCUBHOCTh TOKa pa3Apa)xxuTelsi co3faeT Oosiee BBHICOKMI MeMOpaHHBIH MOTEHLIMA,
4YeM MOPOTrOBbIM MOTEHIMA OCHOBAHUS aKCOHA (XOJIMMKA aKCOHA).

3. YacToTa NOTEHLIMAJIOB IEHCTBUSA B TOUKE B 3aBUCHT OT [UIMTEIBHOCTH NPUIIAra€MOr0 TOKA
pasapakuTelis B TOUKe A.

4. MaJioBepOsATHO, YTO KOJIMYECTBO HEHPOMENMATOPA, BBIACIAEMOI0 OKOHYAHHUEM AaKCOHA,
3aBUCHUT OT YaCTOTHI TOTEHIMAJIA IeCTBHS B Touke C.

(A) Tonpko 1 u 2
(B) Tonmbko 1 1 3
(C) Tombko 2 11 3

(D) Tonbko 3 u 4

(E) Tonbko 1,2, u 3
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A34. Bocnpusarue wunpopmanud 00 M3MEHEHHHM OKpYXKAaloIIeld Cpeabl OCYLIECTBISETCA

CricnuaJIM3npOBaAHHBIMU CCHCOPHBIMU KIICTKAMH. Hx CTPOCHHUE TOYHO COOTBETCTBYCT HUX

GbyHKIUH.

Kakne wu3 NPEACTABIICHHBIX HHWKE PCEHCITOPOB YCIOBCKA 6YI[YT AKTUBUPOBATHCA IIPpU

CTUMYJISIIIAY, BBI3bIBast 3aKpbITHe Na'" KaHaja, MPUBOIAIICE K THIIEPITOISPU3ALHN?
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IV. DToJ0rus

A35. CymecTByIOT TpU THUIA XHMHUYECKHUX BEHIECTB, KOTOPHIC BBIJCISIOT OPTraHU3MbI IS

obOecrieucHUs MEXKBHUJIOBEIX B3aMMOJCHCTBUM: KaﬁpOMOHLI, aJIJIOMOHBI U CHMHOMOHBEI.

OTUX BCHICCTB MPCACTABIICHA B Ta6J'II/III€ HUWXKCE.

Opranuszm Briaensaromuii [TpuHnMarommit
BemectBo
Kaitpomon HebGnaronpusitHoe neiicTBue [Tone3a
AnoMoH ITons3a Her nonb3s1/Bpena
CuHoMOH ITonn3a Ilonn3a

Bun pacreHus Beigenser 3QUPHOE MAacio, NPHUBICKAIONIEE pPACTEHUESIHOTO IKYKa,
MUTAIOIIETOCS] PACTEHHEM M OTKJIAJBIBAIONIETO siflla HA €ro JIUCThAX. B TO ke BpeMs OHO
TaKKe MPHUBJICKAET OCY-Tapa3uTa U MOMOTAET STOMY €CTECTBEHHOMY Bpary >KyKOB OTJIOKHUTh
CBOM COOCTBEHHBbIE flilla B JIMYMHKY Kyka. Kakoe u3 crnemyronmx omucaHuil, Kacarouluxcs

3TOTO 3(hPUPHOTO Macia, SBISETCS BEpHBIM? DTO 3pUpHOE MaCIIO AEHCTBYET Kak:

(A) CHHOMOH MEXy PaCTEHHUEM U KYKOM; aJUIOMOH MEX]Iy PACTEHHEM M OCON-TIapa3uTOM.

(B) xaiipoMOH MeXly pacCTeHHEM U OCOU-TIApa3UTOM; CHHOMOH MEX/Yy KyKOM U OCOM-

[apa3uTOM.
(C) kaiipoMOH MEX 1y PaCTE€HHUEM U KYKOM; CHHOMOH MEXJly paCTeHHEM U OCOM-ITapa3uToM.
(D) xaiipoMOH MeX]ly paCTeHHEM U KYKOM; aJUIOMOH MEX]Ty )KyKOM M 0COM-TTapa3uToM.

(E) kaiipoMOH MeX 1y pacTeHUEM U OCOM-TIapa3suTOM; TaK K€ KaHpOMOH MEXy KYKOM U

OCOM-IIapa3sUTOM.
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A36. Kakue nmapsl OMOJI0TrHYeCKUX B3aUMOACHCTBUI Hanbosee MOX0XKH APYT HA APYTa, UCXOMAS U3

MIPEUMYIIECTB UM Bpeaa AJsl KaX/10i U3 B3auMOJEHCTBYIOIUX CTOPOH?

ITape! BUIOB

A Pr10a-k10yH 1 MOpCKHE aHEMOHBI [ToBunuka u 16;10HU

B Mopckue 3Be3/bl U IByCTBOpYAThIC CapaHya U Ky3HEUHKHU

C JInnrafiHUKA 1 KIE€HBI Omena u gyObI

D I'ycennus! U OchI-Tapa3uThl [TnimeBsle pacTeHUs U I'yCEHUIIBI
E Bupyc BUY u yenosek ['puls1 1 paznararomiasicst IpeBecuHa

A37. Y 6onbiioit cununsl (Parus major), Hacemnstomel neca (rycrasi paCTUTENbHOCTb) M POLIH
(pa3pekeHHass PacTHTENBHOCTh) pa3HBI  Xapakrep TeHusa. VI3BEeCTHO, dYTO TIeHHE C
BBICOKOYACTOTHBIMH 3ByKaMH CTaHOBUTCS Oojiee BBIPAKEHHBIM HA OTKPBITBIX MECTax OOMTaHUS,
9YeM B MECTaX C T'YCTOH pacTHTENBbHOCTHIO. PaccMoTpuTe cremyromue rpaduKy, OMHUCHIBAIONINE
XapaKTepUCTUKU TMeHHsl OONbIION CHHUIBI M3 6 pa3auyHblX MecT oOutanusa. Kakoe wu3

CIIEYIOIINX YTBEPKACHUH SBISETCS BEPHBIM?

JNeca Powm
8T 8 T = -
» 4: ] e
I Swelden 59°17°'N 1803'E [ | Slpain 4026'N 342 W
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(A) MeHb11as BapI/Ia6eJIBHOCTL B YaCTOTHOCTH IICHUSA Ha6J'IIOI[aeTCH B HU3KOIIUPOTHBIX

peruoHax.
(B) Oburarenu necoB OOIbIIe Pa3IAYarOTCs O YACTOTHOCTH TIEHUS, YeM OOUTATEIH POIII.

(C) Ilenune oburareneii ieca COACPKUT OOJIBITIE 3ByKOB B TIECHE, YEM IIEHUE OOUTaTEIICH

pou.
(D) BapuabenpHOCTh THTIA TICHHUS HUKAK HE CBS3aHA C MECTOM OOUTaHUSI.

(E) Ecim oco0b miepexouT oT 0OMTaHUS B JIeCy K OOMTAHUIO Ha OTKPBITHIX YUacTKax JIyra,

BapralbeIbHOCTh MEHUS CPEAU €€ TOTOMKOB BEPOSITHO YBEIUYUTCS.

A38. Jl;1s1 THIOTETUYECKOr0 HACEKOMOI'0 XapakTepHa MOJIUTUHHUS, T.€. CUCTeMa CIIapUBaHUs, IPU
KOTOPOW camel] MOXKET CIIapuBaThCi CO MHOTHMH CaMKaMH, B TO BpeMs Kak camKka
crapuBaeTcsl TOJNIbKO oAuH pa3. Ce30H crapuBaHUsl NMPUXOAUTCS Ha OceHb. Bce B3pocibie
oco0u ATOTO BHJA TOTHOAIOT BCKOpPE TMOCie ce30Ha crmapuBaHusi. COOTHOIICHHUE TIOJIOB Y
TOoro Bujaa cocramisger 1:1. Yemex cnapuBaHusi ONpeNEisieTcs Kak YHUCIO CHapUBaHUN
CaMIIOB U CaMOK 3TOTrO BUJA 3a OJUH ce30H. Kakoli U3 npuBeqeHHBIX HUXe rpadukoB (A -
E) nyume Bcero omuchiBaeT cpeAHee 3HAUYEHHWE M OTKJIOHEHMS yCIeXa CHapuBaHUs s
caMIIOB M caMmoK 3Toro Buaa? Touku Ha rpaduke 0003HAYAIOT CPEIHUE 3HAYCHUS, a JIMHUHU

0003HAYAIOT Jraria3oHbl OTKIOHCHWA.
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Bbicokui BbicoKu
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V. I'eHeTHKA U DBOJIOLINSA

A39. ®pank knonuposan pparmenT k/[HK (¢cDNA) )KUBOTHOTO B 3KCHPECCUOHHYIO ILIa3MHY,

A40.

A41.

KOTOpas 3aTeM ObL1a TpaHCc(popMHUpOBaHA B OAKTEPHIO JUIS MOMYyUYEHUSI PEKOMOMHAHTHOTO

O6enka. YTto sBNsSETCS INIaBHOM NPUYUMHOW TOTO, 4YTO OSKCIPECCUPYEMBIH O€loK He

byHKIIMOHATICH?

(A) Paznuuus B MCTIONB30BaHUU KOJAOHOB Y KHBOTHBIX M OaKTepHid
(B) Paznuuus B nponieccuHre OEJIKOB y )KUBOTHBIX U OakTepuii

(C) KoMmoHeHTHI OaKTepHaIbHON MTUTATEIHHOU CPEebl

(D) Mogynsatopsl TpaHCKPHIILIUK I'€Ha

(E) Curnan cexpenuu 6eIKoB

I'perop MeHnenb OTKpBUT B CBOMX 3JKCHEPUMEHTaX IO CKPEHIMBAHUIO TOpOXa, YTO
pacuieIuieHUe Mmap ajJbTePHATUBHBIX MPU3HAKOB B IMOTOMCTBE MPOUCXOIUT HE3aBUCHUMO.
UYetsipe rena A, B, C u D nokanu3oBaHbl B Y€THIPEX HETOMOJIOTMYHBIX XPOMOCOMAX.
Kaxo#i u3 crneayronux reHOTUIIOB UMEET HauOOJBIINE MAHCh 00pa30BaTh TOMUHAHTHBIN
deHoTUIT MO BCeM YEThIpeM JIOKycaMm MpH CKPEIIMBAHUU C OPTaHW3MOM, TeHOTHUI

xkotoporo AaBbCcDd?
(A) aabbcedd

(B) AaBbCcDd

(C) AaBBcceDd

(D) AaBBCCdd

(E) aaBBCCdd

CuemieHHbli ¢ X-XpOMOCOMOM aJljIeNIb ONpEAENseT OKpPacKy MeXa y KOIIEK, IMpHYeM
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pbIKasA OKpacCKa ABJISICTCA I[OMI/IHaHTHOI\/'I, a YCpHaia peuecanHoﬁ. Kakoe u3 CICAYIOUX
yTBep)KIleHI/Iﬁ OTHOCHUTCIIBHO HAaACJICIOBaHHUA pBI)KG-‘IGpHOfI MO3aN4YHOCTH Y KOULICK

SABIIACTCA HpaBI/IJ'IBHLIM?

(A) ITonoBuHa BceX KOTOB SIBISIETCS MO3AMYHBIMH.

(B) Mo3aunuHblil peHOTHU SIBIIIETCA PE3YNBTATOM B3aUMOJICHCTBUS T€HOB.

(C) Mo3zanunplii (HEHOTHUTT KOPPEIHUPYET ¢ TCHETHYECKOM PEKOMOMHAIIUCH.

(D) Mo3zanunslii (peHOTHIT BEI3BaH CIIyYaifHON MHAKTHBUBAIIHEH X-XPOMOCOMBI.

(E) IToroMcTBO OT CKpeLIMBaHUS PbIKEr0 KOTA M YEPHOM KOIIKK UMEET MO3anYHYIO0 OKPACKY.

Bompocsl 42 1 43 cOCTaBIAIOT OAHY I'PYIIIY

A42. Ha otmaneHHOM OCTpPOBE JTOKTOP Mex OTKPBUI HOBBI BUJ PACTEHUM, LIBETHI Y KOTOPOTO
anbo Oenble, nuO0 romyOble. PacTeHus 3TOro BHAa INAaBHBIM 00pa3oM MEPEKPECTHO
OTIBUISIFOTCS] HACEKOMBIMU. | eHeTH4eCcKue uccie0BaHus oKa3ain, 9YTo Oesblii IBET IIBETKOB
ABJISIETCSl PELIECCUBHBIM, a TOdy00i TOMHUHAHTHBIM. CTaTUCTHUYECKHUI aHAU3 MOKa3aj, uTo
91% »THX pacTeHHil Ha OCTPOBE UMEIOT TOYObIe IIBETKHU. ECIM CKpeCTHTh 1Ba CIIy4ailHbIM
00pa3oM BBIOpAaHHBIX PACTEHHS C TONYOBIMH IIBETKAMH, TO KaKOBa MPUOIH3UTEIbHAS

BEPOSATHOCTH TOTO, YTO OHU CIIOCOOHBI IPOAYIIUPOBATH MOTOMCTBO F; ¢ OenbiMu iBeTKaMu?
(A) 0,09 (B) 0,21 (©)0,42 (D) 0,49 (E) 0,91
A43. JIns momyuenns MytanTHO# momynsuun Jp. Mex oGpaGoran ceMeHa ONMCAHHBIX BBIIIC
TOMO3HUTOTHBIX PACTCHHM C TONYOBIMH I[BETKAMU XUMHUYECCKUM MYTareHOM. BbITu BEIOpaHBI
TPU PEIECCUBHBIX MyTaHTa, wfl, wf2 m wf3, uMmerommx Oeiple HBETKH. OH CKPECTHI

MYTaHTBI ¥ MOJYYHJI CIIEAYIOIINE Pe3yabTaTbl: y MOTOMKOB F, oT ckpemmBanus wfl x wf3
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TONBKO Oelble LBETKH, a Cpedu MOTOMKOB F, oT ckpemmuBanus wf2 X wf3 COOTHOILICHUE
pacTeHUW ¢ TONyOBIMU M OCJIBIMH IBETKaMu cocTaBisieT 9:7. Mcxons w3 ITUX JaHHBIX,

onpeznenure, kakoe u3 yreepxacuuil Hke asisiercs HEBEPHDBIM.

(A) wfl u wf3 He cnocOOHBI KOMITJIEMEHTUPOBATH APYT APYTa.
(B) wf2 u wf3 ciocoOHBI KOMITIIEMEHTUPOBATH JAPYT JAPYTa.
(C) wfl nu wWf3 Haxomsarcst B OHOM U TOM K€ JIOKYCE.

(D) wf2 u WF3 He HaxomATCs B OJTHOM JIOKYCE.

(E) Bce moromcTBo F; or ckpenuBanust wfl u wf2 Oyaetr uMeTh Oelble IIBETKH/
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VI. DKoJIorus

A44. DKonory yCTaHOBWIIN, YTO KOHTUHEHTAJIbHBIE OCTPOBA UMEIOT COCTaB BUJOB, TOJOOHBIIH

TaKOBOMY MaTepuKa, HO 0ojiee HU3KYIO CTeleHb AU pepeHnanui BU10B, YeM OKEaHHUECKHEe

ocTpoBa. Eciu cpaBHUTH OMOM OK€aHUYECKOT0 OCTpoBa (X) ¢ TAKOBBIM KOHTUHEHTAIBHOIO

octposa (Y), IpeInoiIoKuB, 4TO 00a UMEIOT MPUOTUZUTEIBHO OJJMHAKOBYIO TUIOIIA/Ib U

HaAXOJSITCS Ha TOM K€ IIMPOTE, TO KAKOE€ U3 CIEAYIOIINX YTBEPKACHU SIBIIIE€TCS BEPHBIM?

Jlo11s S HAEMUYECKUX BUIOB O61ee yncIo BUAOB
A X<Y X>Y
B X>Y X>Y
C X>Y X<Y
D X<Y X<Y
E X= X<Y

A45. Ha pucynke Hike OykBbl OT A 10 E 0003Ha4aroT maTh pa3iuyHBIX BHIOB 3KOCHUCTEMBI.
Kaxoit u3 3Tux BU0B HanOOI€e BEPOSTHO SIBISIETCS KIIFOYEBBIM BUIOM?

BbICOKaA

BMAHWE BMOA C

HW3KaA

HW3KaA buomacca suga BbICOKaA
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Ade6. prnna CTYACHTOB 3aMHTCPCCOBAJIACH, KAK CTOYHBIC BOJbLI 3aBOJa MOT'YT BJIMATH Ha

KauecTBO BOIbI peku. Ha pucyHke nmokaszansl 7 Touek 3abopa npob (ot @ to @)

OTHOCHUTCIIbHO PACIIOJIOKCHUS 3aBOdA U PCKU. Kakue Toukn JOJIDKHBI OBITh BKJIFOUCHBI B

IJ1aH 3a60pa Hp06 I IPUHATUA TPABUJIBHOT'O 3aKJIIFOUYCHUS O 3arpA3HCHHUH 3aBOAOM peKI/IQ

peka
(A) Touku 1,2, 4,7 16
(B) Toukwu 1,3, 4, 7
CTOK
©) Touku 1, 2, 5,7
3aBoj l
(D) Touku 2, 3,4, 6
(E) Touku 2, 5, 6, 7 - cbpoc TeueHue
7 —+®
— —_

O G\ l

Te4yeHue

+@

A47. Yuenble-Ouoreorpadsl JaBHO YCTaHOBMIIM, UYTO CYyXOIyTHbIE OMOMBI Ha OCTPOBaX 4acTo

CBS3aHBI CO CIIOCOOHOCTBIO pPa3IMYHbIX OpPraHu3MOB K PaClHpOCTpaHCHHIO HW K

KOJIOHHM3alluHu. OCHOBEIBasICH Ha dTHX CBOﬁCTBaX, KakKasa U3 CJICAYIOUINX I'pyHIl OpraHn3MoB

6y,HeT HanMCHEC BEPOATHO BCTPCUYATHCA Ha OKCAHHYCCKOM TPOIIHUYCCKOM OCTPOBE C

OONBIION IIomaabr, MHOIOYUCIICHHBIMU TI'OpaMH, I'YCTbIM PACTHUTCIIBHBIM ITIOKPOBOM H

0OJIBIIIMM pa3HOOOpa3ueM BHIOB?
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(A) Hacekombie
(B) Itumsr
(C) IlamopoTHUKH
(D) 3emHOBOnHBIE
(E) IlIpecwmbikaromuecs

Ad48. Camen rynmu (Poecilia reticulata) ¢ GonpIIUMH, SIPKUMH TSTHAMH Ha Telle, BEPOSATHO,

OoJbIIIe IMPUBJICKACT CAMOK, YTO YBCINYHUBACT €TI0 BO3SMOXHOCTb K BOCIIPOU3BECACHUIO. B 10

JKC BpCEMs, OH OoJIbIlIe 3aMETCH AJid €CTCCTBCHHBIX BpAaroB, YTO YBCIMYHUBACT PUCK OBITh

ChEACHHBIM XHUIIHUKOM. PacCMOTpUM caMIlOB TyNIHd W3 TPeX pa3inuvHbIX pek: X, Y u Z.

CaMI_[BI U3 pCKU X UMEIOT caMble OOJIBIIIHNE IIATHA, CaMIbl U3 PCKU Y umeroT CpCOHUC TIATHA

U caMlbl U3 PCKU Z MMEIOT caMble MajlecHbKHe IsTHa. Kakoe u3 CICOYIOIIUX OITHICAaHUM

TYIIN U3 9TUX TPEX PCK ABJIACTCA HpaBI/IJ'ILHBIM?

IInoTHOCTD:

(A) camuoB rynnu B peke X BbIIIE, YEM B IPYTHX PEKax.

(B) cam110B rymnmnu B peke Z BbIIIE, Y€M B IPYTHX PEKax.

(C) ecTecTBEeHHOr0 XMIIHHUKA I'YIIH B peke X BBIIIE, UEM B IPyTUX PEeKax.

(D) ecTecTBeHHOTO XMIIHUKA TYIIU B peKe Z BBIIIE, YEM B IPYTHX peKax.

(E) camok rynmu B peke X BbIIIIE, YEM B JPYTHX PEKax.

A49. Bunx M (HECKOJBKO

HHTPOAYUHUPOBAIX B OJKOCHCTCMY,

ocobeit

WIM  HEOONbIIYI0 MOMYJALHUI0) HEOIHOKPATHO

HaxoJgIIyrCsa BHE C€ro €CTCCTBCHHOIO apfalia

pacrnpoCTpaHeHuss, HO OH HE CMOT B HEN NPHXUTbCs. HecMOTps Ha TO, 4TO HUKAKOW W3

nmapaMEeTpoB 3KOCHUCTEMBI HE IIPCTCPIICIT H3MeH€HHI>i, MOCJICAHAA HMHTPOAYKIHA B KOHIIC

KOHIIOB OKa3aJ1ach YCIEIIHOW U MPUBEIa K OBICTPOMY PaclpOCTPaHEHUIO M SKCIIAHCUU BUIA

M B sxocucreme. Yrto u3 CICAYIOLIETO SABJIACTCA HauboJee BCPOATHBIM 06T>$ICHCHI/ICM,
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noyeMy BUJ M He BHEJPUIICS B 3Ty SKOCUCTEMY €CTECTBEHHBIM 00pazom?

(A) B sxocucTeme npucyTCTBYET CIUIIKOM MHOTO KOHKYPEHTOB Buaa M.
(B) B axocucteme npucyTCTBYET CIMIIKOM MHOTO XUIITHUKOB BUJa M.
(C) Bun M He ciocoOeH caMOCTOSITEIBHO BHEIPUTCS B ATy SKOCHUCTEMY.
(D) AGuoTnueckas cpeia B 9KOCUCTEME HE MOAXOAUT JJisl pocTa Buaa M.
(E) B sxocucTteMe 4acTo NporCXOIT HapyIIEHHs, YTO CO3/1aeT HeOIaronpHusTHhIEC yCIOBHUS
JUTS BEDKUBaHUS BUJa M.
AS50. beu1 BeipyOneH 601b1110# TecHO# MaccuB. Kakumu npu3zHakaMu 001agatoT BUABI, OBICTPO
KOJIOHU3MPOBABIIHNE 3TY MECTHOCTD?
(1) GombIIast MPOAOIKUTELHOCTD KU3HM, (2) ObICTpast penpoaykius, (3) ObICTPBIN POCT,
(4) BBICOKOH CIIOCOOHOCTBIO K pACIIPOCTPAHECHHUIO, (5) BEICOKOM CITOCOOHOCTHIO K 3alIUTE
OT €CTECTBEHHBIX BPArOB MJIM XUIIHUKOB.
(A) Tombko 1,2,3
(B) Tompko 1, 2,5
(C) Tompko 1,4,5
(D) Tommwko 2, 3,4
(E) Tombko 3,4,5
AS1. Bonpmass 4acTh MOKPHITOCEMEHHBIX PACTEHHH ONBUISETCS KUBOTHBIMH. COIMOCTaBbTE
cienyomue onucanus pacteHuit (ot I 1o V) ¢ Hanbosnee BepoATHBIM OINbUIATENEM (OT a 10
e).
I. IIBeTku Oenble, OTKPHITHl HOYBIO, MMEIOT WHTCHCHBHBIA 3amax, HEKTap CHpSTaH B

JUTMHHBIX TUTOTHBIX TPyOKax.

II. IlBeTkn yacTto ¢ ynbTpadUOIETOBBIM OKpAIIEHHBIM PHCYHKOM, OTKPBITHI B THEBHOE

BpeMsi, C IPUATHBIM apOMaTOM.

II1. IBeTku Gompiue u rpyOble, SPKO KpacHbIe, OTKPHITHI B THEBHOE BpeMs, Oe3 3amaxa, HO
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¢ OOJIBIIIMM KOJIUYCCTBOM HCKTapa

1V. HBGTKI/I 6OJ'IBH_II/IG, CHUJIbHO OTKPBITBIC, OTKPBITBI HOYbKO, C MHTCHCUBHBIM apOMATOM U

00JIBIIMM KOJIMYECTBOM HEKTapa
V. LIBeTkH KpacHOBAaTO-KOPUYHEBBIE, 0€3 HEKTapa, C 3allaXOM pa3Jiararolerocs Msaca
a. JeTy4ue MbIIIN
b. nTUIE!
C. ITYEJIbI
d. myxu
€. HOuHble 0a00YKH
Kakoe u3 cienyromux yTBepKIeHUHN SBISETCS PaBUIbHBIM?
(A) I-a, II-b, IlI-c, IV-e, V-d
(B) I-b, I-c, 11I-d, IV-a, V-e
(C) 1-d, II-e, 11I-a, IV-b, Vc
(D) I-e, II-c, IlI-b, IV-a, V-d
(E) I-e, II-d, III-c, IV-b, V-a
AS52. bbu10 noKa3aHo, YTO € TOUKH 3pEHUs NTepeHoca 3a00eBaHu IOMAIlIHUE TapaKaHbl MEHEe

OIMaCHBI AJIA 310POBbS UCJIOBCKA, UEM KOMAPHI. Kakne YCPTHI TAPAKAHOB, ITPUBCACHHLIC

HUKE, MOTYT OOBSCHUTH 3TO HabmoaeHue?

(A) xomrouuii poToBOM anmapart, BIPbICKUBAHUE CIIIOHBI B TKaHb, KOTOPOI OH MHUTAeTCA

(B) poroBoii anmapat rpbI3yliero TUIa, 3ariaTbiBAHUE MUY 0€3 CIIIOHBI

(C) poroBoii anmapaTr HaOMHUHAET T'yOKY, BBIJICJIEHUE CIIOHBI Ha OEAAEMYIO IUIILY

(D) cpena ux oOutanus, KOTOPYIO OHH MPEANOYUTAIOT, 3HAUUTEIBHO YUIIE TAKOBOM KOMapoOB

(E) Ilo cBoeii mpupoae oHM OOSTCS yesoBeKa

VII. buocucremMmatruka

[Bonpocsl 53-55] Crenyromas Tabnuua OpeAcTaBiIseT OCHOBHBIE MPU3HAKU § pa3IUYHBIX
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KHUBOTHBIX (TakcoHbl OT 1 1o 8). 3Hak “+” 00O03HaYaeT, YTO >KMUBOTHOMY IPHCYIL IPU3HAK, a

mycTasi KJIeTKa 0003HAaYaeT, 4TO y )KUBOTHOTO MPU3HAK OTCYTCTBYET.

TakcoH

ITpuznak

1 2 3 4 5 6 7 8
AMHHOH + + +
Koneunoctu ¢ + + +
manablaMu
Moso4HbBIC KEIS3BI +
bokoBas nuHus + + +
IuxnongHas +
yeuryst
I'pyauna + + +
[TonykpyxHble + + + + + + +
KaHaJIbl
Bpromabie +
HEPBHBIE TSHKU

Hcnone3ys napopmanmio, HaXoasAIIytocs B TabnuIe, aiTe OTBETH Ha BOIpockl AS3 — ASS.

AS53. Kakoii U3 clieyronmx TaKCOHOB Hanboliee BEpOsITHO MPUHAJICKUT K ToMy ke Kiaccy, 9to

u “Takcon 477
(A) Takcon 1
(B) Takcon 2
(C) Takcon 3
(D) Takcon 5

(E) Takcon 6

A54. “TakcoH 8 HaMMeHee BEPOSITHO ABJISIETCA CJICTYIOIIUM OPraHu3MOM?

(A) 3emnsHOM YepBb

(B) Ky3neuuxk
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(C) Omap

(D) Mopckas 3Be3na

(E) [Mayx
ASS. “TakcoH 1 HanboJiee BepOSITHO SIBIISIETCA CIETYIOIIMM OpraHu3MoM?

(A) Akyna

(B) Yrops

(C) Mopckoii nieB

(D) Yepenaxa

(E) JIarymka
AS56. Tabnuiia IpeACTaBISIET MAaTPHUILy MPU3HAKOB YETHIPEX BUJIOB KUBOTHBIX. BHECEHHBIE
BEJIMYMHBI 0003HAYAIOT OOIIUIT MPU3HAK, €CITU JKUBOTHBIE UMEIOT OIMHAKOBBIC 3HAYCHUS
(manmpumep, 0, 0 win 1, 1) unu pa3Hbie MPU3HAKHU, €CITH JKUBOTHBIEC UMEIOT PA3IUYHbIC 3HAYCHUS
(manmpumep O u 1).

Ta0Omuma

[Tpu3Hak 11213(4(5]6(7|8|9|10(11 121314 |15|16|17 |18 |19

Xusoroe A |0 (0[0|0/0O[0O|0|O|O]O O |O [O O |O |O |1 |1 |1

XusoruoeB |0 0(0|0({0|0O|O0O|O]O|O (O (O (1 {1 |1 |1 {O |O |O

XKusorwoeC (O[O0 |O0|O(O[O|O|Of1 | (1 |1 |1 (1 |0 |0 |[O [O |O

XKusorwoe D |1 | 1|1 (1|1 }1(Lf1|j0OjO (1 |1 (1 {1 (O |O (O |O |O

O B3auMOJIENCTBUY OPTaHN3MOB MOYKHO CZEJIaTh 3aKJIIOYEHNE HA OCHOBAaHUM CTEIIEHU
CXOJICTBA, a CTENEHb CXOJICTBA OIpeessieTcs kKodpduuueHTom S:

S = yucno oOmMX MPU3HAKOB / (YMCIO OOIIMX MPU3HAKOB + YUCIIO PA3HBIX MPU3HAKOB)
Hcxons u3 JaHHBIX MaTpUIbl, pecTaBieHHoN B Tabmnuiie, Kakoe >KUBOTHOE CBSI3aHO

HauoOoiee TeCHBIMU POACTBEHHBIMH CBA3SMHU C ) KUBOTHBIM A, a Kakoe ¢ JKUBOTHBIM C?

I[aﬁTe OTBCT B CJICAYIOIICM BUIC!: ()KI/IBOTHOG, CBSI3aHHOE HanOOJIee TECHBIMHU
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POJICTBEHHBIMH CBSI3SIMU C )KUBOTHBIM A, )KHBOTHOE, CBA3aHHOE HauboJee TeCHIMU
POICTBEHHBIMU CBS3SIMU C KUBOTHBIM C).

(A)(B > A)

(B) (B B)

©) (C B)

D) (C > A)

(E) (D> A)

AS57. Mbapu Kynuia B MarasuHe puc, KapTodennb, TOMaThl, JIJAMUHAPHIO, KEIPOBBIE OPEXHU, TPUOHI,

(GbuHUKH, TANMOPOTHUK KOCTEHEl, OaHaHbl ¥ MOYaTKH KyKypy3bl. OCHOBBIBasICh Ha

HepapXuyecKoi KiaaccuuKaIim, K CKOJILKUM pa3IMuHbIM duiiam (OTAesIaM) MpUHaIJIeKaT

5TH 0GBEKTHI?
(A) 4
(B)5
€6
(D)7

(E) 8
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AS8. Y4eHslii packomnai 0OKaMeHeJI0CTH YeTbipex BUA0B pacteHuii (ot I no 1V), y koTopsix
COXPaHMUJIMCh HEMOBPEKICHHBIMU HEKOTOPBIE U3 BaXKHBIX CTPYKTYp, IEPEUUCICHHBIX B Ta0IUIIE

HWXKC.

CrpyKTypHI
Cnopsr | 3aBsa3p | 3apoasimn | [Teutena | Keunema | Cemsimouka
OkameHesnocts #

1 v v

I v v v v
111 v v v v
v v v

HCXOI[H u3 Ta6J'II/H_[I>I, Kakas 1oCJI€A0BAaTCIbHOCTD ITPABUJIBHO OTPAXKACT X0 3BOJIOIHHU 3THX

pacteHui?

(A) I-1I-1I-1V
(B) I-=1TI-1V—-I
(C) II-1V-I-1I
(D) IV=I-=11-111
(E) I-I-IV-IIL

(F) IV-I-II-II
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Dear participants,

® Check your Student Code on the Answer Sheet before starting the test.
® The questions in Part A have only one correct answer. Fill your answer in the Answer Sheet.

Mark the correct answer with “X” on the Answer Sheet clearly, as shown below.

No. A| B | C | D | E | F

A0 | X

®  You can use a ruler and a calculator provided.

®  Write down your results and answers in the Answer Sheet. Answers written in the Question
Paper will not be evaluated.

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

® The maximal point of Part A is 116 (2 points each for each question).

®  Stop answering and put down your pen IMMEDIATELY after the end bell rings.

Good Luck!!
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L. Cell Biology

Al. Endorphin is a natural analgesic secreted by the pituitary gland. Upon binding to its receptor
in brain cells, endorphin can relieve pain and create a sense of euphoria. Morphine can
achieve similar pain relief effects by binding to the endorphin receptor. Why do both
endorphin and morphine bind to the endorphin receptors in brain cells?

(A) Sizes of both molecules are similar.

(B) Molecular weights of both molecules are similar.
(C) Both are isomers.

(D) Shapes of both molecules are similar.

(E) Net charges of both molecules are identical.

A2. Most biological macromolecules are made by the polymerization of small principal
components. The major structural polysaccharide of the insect exoskeleton is a polymer.
Which of the following statements regarding this kind of polysaccharide is NOT correct?
(A) It is made by polymerization of glucose.

(B) It contains C, H, O and N atoms.
(C) Its structure is similar to that of cellulose.
(D) It can be used to produce chitosan and glucosamine in industry.

(E) This polymer can also been found in the cell wall of fungi.
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A3. In some cells, synthesis of isoleucine from threonine is catalyzed by the sequential action of
five enzymes a, b, ¢, d and e which produce 4 intermediates A, B, C, D, and the end product
isoleucine, respectively. What is most likely to happen when isoleucine is overproduced and
there is an ample supply of threonine in cells?

(A) Isoleucine associates with threonine to inhibit the activity of enzyme a.

(B) Isoleucine associates with intermediate D to inhibit the activity of enzyme e.
(C) Isoleucine binds to enzyme a and inhibits its activity.

(D) Isoleucine binds to enzyme e and inhibits its activity.

(E) Threonine is converted into isoleucine continuously through the 5 enzymes.

A4. In some prokaryotic organisms, SO,* is used as the final electron receptor at the end of
electron transport chain during cellular respiration. Which of the following statements
regarding cellular respiration in these prokaryotic organisms is NOT correct?

(A) It is anaerobic respiration.

(B) The reception of electron by SO, is accompanied by the production of H,O.
(C) Operation of the electron transport chain builds up a proton motive force.
(D) ATP can be produced.

(E) Production of ATP is correlated with the mobility of H'.
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AS. Three stages in bacteria growth are:

I. Lag phase

II. Log phase

III. Stationary phase

In which phase or phases can penicillin inhibit the synthesis of the bacterial cell wall?

(A) Only I

(B) Only II

(C) Only III

(D) Only I and IT

(E) Only I and III

(F) I, I and III

A6. Which structural or physiological feature of bacteria can be used as a target for developing

drugs to kill bacteria effectively but with no harm to human cells?

(A) Glycolysis

(B) Components of plasma membrane

(C) Components of ribosome

(D) Components of the electron transport chain in aerobic respiration

(E) Requirement of oxygen
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A7. Histones are small basic proteins that assemble with DNA molecules to form chromosomes.
There are five histones, including H1, H2A, H2B, H3 and H4, in eukaryotic cells. Which of
the following structural features of chromosomes is associated with Histone H1?

(A) Telomere

(B) Nucleosome fiber (10-nm fiber)
(C) 30-nm fiber

(D) Looped domains

(E) Centromere

A8. DNA is a double helix molecule containing four different types of nitrogen bases. Which of
the following statements regarding both the replication and chemical composition of DNA
is correct?

(A) Base sequences of both strands are the same.

(B) The amount of purine is equal to that of pyrimidine in a double-stranded DNA.
(C) Both strands are synthesized continuously in 5’—3’ direction.

(D) The first base of the newly synthesized DNA is catalyzed by DNA polymerase.
(E) The proof-reading activity of DNA polymerase proceeds in the 5°’—3’ direction.

A9. Mister Spiderman has compared the DNA, the corresponding RNA and protein sequences of
many human genes. What conclusion can be drawn from the sequence comparison?

(A) The number of exons is always more than that of introns.

6
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A10.

(B) The translation start codon is located within the first exon.

(C) The translation stop codon is located within the last exon.

(D) The G nucleotide of RNA capping is the first nucleotide transcribed from DNA.

(E) The polyA tail is transcribed from the polydT of DNA.

Miss Ling-Ling conducts DNA synthesis and transcription reactions in two separate test

tubes. Which of the following substances needs to be added to both reactions?

(A) ATP

(B) DNA template

(C) RNA primer

(D) DNA polymerase

(E) DNA ligase

A11. The Nobel Prize in Physiology or Medicine 2009 was awarded jointly to Blackburn, Greider

and Szostak for the discovery that chromosomes are protected by telomeres and the enzyme

telomerase is highly correlated with aging and cancer in animals. Which of the following

statements regarding telomere and telomerase is correct?

(A) Telomerase is a DNA exonuclease.

(B) Telomerase is an RNA polymerase.

(C) Embryonic cells possess long telomeres and high telomerase activity.

(D) Telomeres are longer and telomerase is inactive in cancer cells.
7
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(E) Telomeres are longer and telomerase is highly active in somatic cells.

A12. EcoRl restriction enzyme is a DNA endonuclease that can recognize the sequence GAATTC.

It was first discovered in E. coli, therefore it was named EcoRI. To produce a large quantity

of the endonuclease, the DNA fragment encoding the gene was subcloned into an

expression plasmid and the resultant recombinant plasmid was transformed into E. coli cells

to produce recombinant enzyme for a study. Why is the host DNA not cleaved by the

recombinant EcoRI?

(A) The host DNA does not contain EcoRI cleavage sites.

(B) EcoRlI is secreted out of the host cells.

(C) Environmental factors such as temperature and pH value inhibit EcoRI activity.

(D) The E. coli host produces inhibitors to block EcoRI activity.

(E) The EcoRlI cleavage sites within the host DNA are modified.
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I1. Plant anatomy and physiology

A13. Hypersensitive response is one of the plant defense responses to pathogens. Each of four

pathogen strains, a to d, produce a distinct range of effectors. One of the effectors, Avr,

recognized by a specific receptor protein encoded by the resistance (R) gene in the host

plant is present in strains b and c. Host plants B and D produce the R protein. Which plant(s)

are likely to develop a hypersensitive response after the host plants A to D are infected by

pathogens ato d (a2 A, b>B, ¢c>C, d>D), respectively?

(A) A only

(B) B only

(C) Conly

(D) D only

(E)Band C

(F)Band D

A14. Plant movement occurs when plant organs change their spatial distribution after being exposed to

stimuli, and may be caused either by differential growth or by differential turgor change among

cells within the organs. Which of the following plant movements uses a mechanism distinct from

the others?

(A) The gravitropic movement of corn roots

(B) The closure of soybean leaflets during night time

9
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(C) The tentrils of cucumber moving along the trellis

(D) The phototropic movement of mungbean seedlings

(E) The downward bending of the tomato leaves after flooding treatment

Questions 15 and 16 are a problem set

A1S5. In the model plant Arabidopsis, the DXS,

DXR, CMS, CMK, MCS, HDS and HDR

enzymes are involved in the methyl

erythritol phosphate (MEP) pathway of

isopentenyl diphosphate (IPP) and

dimethylallyl diphosphate (DMAPP)

biosynthesis. The Arabidopsis white devil

albino mutant is impaired in the enzyme

HDS. Assuming Arabidopsis can

efficiently take up the intermediate

metabolites of the MEP pathway, the

white devil albino mutant will grow and

Pyruvate + Glyceraldehyde-3-phosphate

| pxs
1-deoxy-D-xylulose-5-phosphate (DXP)
| oxr
2-C-methyl-D-erythritol-4-phosphate (MEP)
| cvs

4-diphosphocytidyl-2-C-
methyl-D-erythritol (CDP-ME)
| cmk
4-diphosphocytidyl-2-C-methyl-
D-erythritol-2-phosphate (CDP-MEP)
| mcs
2-C-methyl-D-erythritol
2,4-cyclodiphosphate (ME-cPP)
| HDs
1-hydroxy-2-methyl-2-(E)-butenyl
4-diphosphate (HMBPP)

HDR
IPP <—|—> DMAPP
i
geranylgeranyl diphosphate
+ (GGPP) .
s ; .
Chlorophylls i

Carotenoids

}
Abscisic acid (ABA)

Gibberellins

turn green if given which of the following compound?

(A) MEP

(B) CDP-ME
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(C) CDP-MEP
(D) ME-cPP

(E)HMBPP

A16. The plant MEP pathway is located in which of the following organelle?
(A) nucleus
(B) vacuole
(C) chloroplast
(D) mitochondrion
(E) endoplasmic reticulum
A17. Dennis dissected a plant leaf and found bundle sheath cells full of starch granules. Which of the
following characteristics can be observed in this plant?
I. Stomata open at night
II. Presence of PEP carboxylase in mesophylls
III. Presence of Rubisco in bundle sheath cells
IV. High photorespiration rate on hot summer days
V. Light reaction and carbon fixation occur in different cell types

V1. Carbon assimilation rate is saturated in the early morning on summer days

(A) Only I, IIT
(B) Only 11, IV

(C) Only I, IV, V

11
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(D) Only II, 111, V
(E) Only I1, 111, V, VI

(F) Only IL, IV, V, VI

A18. It has been estimated that around 124 million children are vitamin A deficient, causing

about 500,000 children to go blind each year. To help children who suffer from vitamin A

deficiency, scientists have developed a variety of rice (Oryza sativa L.), Golden Rice,

through genetic engineering. The original Golden Rice was produced using the japonica

variety Taipei 309, which is genetically enriched in

(A) auxin

(B) starch

(C) B-carotene

(D) iron

(E) anthocyanins

A19. Abscisic acid (ABA) is one of the important growth regulators of plants. It often

antagonizes the functions of hormones that promote growth. Plant biologists have been

interested in elucidating the signaling pathway of ABA by genetic approaches. They

screened mutants of the model plant Arabidopsis thaliana that respond abnormally to ABA

treatment to identify the involving components of the pathway. One type of mutant

phenotype is ABA-insensitive (abi). Which of the following phenotypes are likely to be

12
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observed in the abi mutants?

(1) Seeds germinate at the presence of exogenous ABA.
(2) Seeds become dormant at the presence of exogenous ABA.
(3) Stomata do not close in response to drought.

(4) More tolerant to drought than the wild-type plants.
(5) Leaf does not abscise when it becomes senescent.
(6) Leaf is prematurely abscised even when greenish.
(A) Only (1), (3)

(B) Only (2), 3)

(C) Only (2), 5)

(D) Only (2), (4), (5)

(E) Only (1), (3), (6)

(F) Only (2), (4), (6)

A20. Ethylene is a hormone that influences plant’s growth and development. It is known that
treatment with 10 ppm of 1-methylcyclopropene (MCP) can block the signal transduction of
ethylene. If certain plant tissues were treated with 10 ppm MCP, which of the following
phenotypes could be observed in MCP-treated tissues?

(A) Shorter hypocotyl in etiolated mung bean seedling

(B) Increased degradation of chlorophyll in detached leaves
13
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(C) Increased synthesis of ethylene in banana fruits
(D) Inhibition of the ripening of tomato fruits
(E) Induction of the senescence of carnation cut flowers

A21. During leaf development in water lily, the sclereid-initials grow and elongate along the
palisade mesophyll cells or the intercellular space between them. After elongation they
gradually form calcium oxalate crystals in the cell wall along the cell membrane. Thereafter,
they form the secondary cell wall. Four cell wall structures are: (I) primary cell wall; (II)
secondary cell wall; (II) middle lamella; (IV) calcium oxalate crystals. What is the final
sequence of structures in the mature sclereids of water lily, starting from the plasma
membrane as the innermost layer to the outermost layer?
A IT->1IV->II- 11
B IM—->IV-I-1
OI-IV-oI—-11
O —->I-1V-1
E)INI->IV-I1I-11

A22. Agrobacterium tumefaciens-mediated transformation, a widely used method to transfer
foreign genes into the plant genome, has contributed to the considerable successes that
plant biotechnology has already achieved. For instance, a gene encoding the coat protein

(CP) of papaya ringspot virus (PRSV) was used to generate the virus-resistant transgenic

14
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SunUp papaya in Hawaii. The construct used for transformation includes the CP gene and a
selectable marker gene (nptll) conferring kanamycin resistance. Both CP and nptII genes
are driven by a constitutive cauliflower mosaic virus (CaMV) 35S promoter. According to
the above information, which of the following statements is NOT correct?

(A) The SunUp papaya is resistant to kanamycin.

(B) The SunUp papaya contains some DNA sequences from CaMV.

(C) The SunUp papaya contains some genomic DNA of Agrobacterium tumefaciens.

(D) The SunUp papaya contains a portion of the Ti plasmid termed T-DNA.

(E) The SunUp papaya contains the nptII gene.
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IIL. Animal anatomy and physiology

A23. Which of the following is the only vertebrate in which blood flows directly from respiratory

organs to body tissues without returning to the heart first?

(A) Fish

(B) Amphibians

(C) Mammals

(D) Reptiles

(E) Birds

A24. How does the hemocyanin of arthropods differ from the hemoglobin of mammals?

(A) The oxygen dissociation curve of hemocyanin is not a S-shape

(B) Hemocyanin carries considerably more carbon dioxide

(C) Hemocyanin is a single-chain respiratory pigment

(D) Hemocyanin is a protein coupled with magnesium

(E) Hemocyanin is a protein coupled with copper

A25. A shark is more likely to survive for an extended period of food deprivation than is a

dolphin with equivalent size because

(A) The shark maintains a higher basal metabolic rate

(B) The shark expends more energy/kg body weight than the dolphin

(C) The shark invests much less energy in temperature regulation
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(D) The shark metabolizes its stored energy more readily than the dolphin does

(E) The shark has a better insulation on its body surface

A26. Increased arteriolar resistance contributes to hypertension. Which one of the following

factors contribute to the increased vascular resistance most significantly?

(A) Vessel length

(B) Blood viscosity

(C) Vascular diameter

(D) Total leukocyte counts

(E) Heart rate

A27. A method to estimate an mammal’s blood volume uses a specific radioactive isotope of

iodine(123I). This isotope, usually produced synthetically, has a half-life time of 13 hours. It

decays to 123Te, which is almost perfectly stable. To estimate the blood volume, 10 mL of

iodine solution are injected into the animal’s vein. The activity of the solution at the

injection is 2mSv. A sample of 10 mL of the animal’s blood, taken 13 hours after the

injection, is 0.0025mSv. The estimate volume of the animal’s blood volume is?

(A)10.0L

B)SOL

©)40L

(D)25L
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(E)1.25L
A28. Which of the following events will result in an excitatory postsynaptic potential?

a. Increasing sodium influx.
b. Blocking potassium out-flux.
c. Increasing calcium influx.
d. Closing a chloride channel.

(A)Onlya &b

(B)Only b & ¢

(C)Only a,c &d

(D) Only b, c & d

(E)a,b,c &d.
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A29. Which of the following is the correct effect of hyperthyroidism (hypersecretion of thyroid

hormone) on Thyrotropin-releasing hormone (TRH), thyroid-stimulating hormone (TSH), and

Thyroid hormones T3 and T4?

1: increase |: decrease —: remains unchanged
TRH TSH T3 T4
A i 1 - i
B T 7 7 —
C ! l T T
D ! 1 1 !
E ! T T T

A30. Which of following receptors/molecules are required for the activation of Helper T cells

trigged by antigen-presenting cells.

1. CD8

2.CD4

3. Class I MHC molecule

4. Class I MHC molecule

5. T cell receptor

(A)Only 1,3 &5
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(B)Only 2,4 &5

(C)Only 3,4 &5

(D)Only 2 & 4

(E)Only 1 &3

A31. Inspect the following table which is revealed to the function of kidneys in vertebrate.

What 1. Urine concentration by NaCl reabsorption

2. Urine concentration by urea reabsorption

3. Aquaporin mediated water reabsorption

How 4. Countercurrent multiplier system

5. Countercurrent exchange

Where 6. Loop of Henle

7. Collecting duct

8. Proximal tubule

Figure out which of the following alternatives show a correct combination.

(A) 1-4-6

(B) 1-4-8

(C) 2-4-6

(D) 2-5-8
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(E) 3-5-7
A32. When people lose blood quickly as happens in a car accident, which of the following
situations will NOT occur
(A) Stroke volume increases; cardiac output increases
(B) Blood volume decreases but interstitial fluid increases
(C) Increase in the resistance of blood vessel
(D) Decrease of sodium concentration in urine

(E) Decrease in the proportion of red blood cells in blood.

A33. The following figure illustrates the membrane potential changes measured at three different
sites (A, B, C) along a sensory neuron and the release of neurotransmitters from the axon
termini when depolarizing electrical stimuli with varied intensities were applied to the
dendrite. Based on the information provided in the figure below, choose the correct

statements in the following box.
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1. The membrane potential changes evoked at A site would be proportional to the
intensity of the electrical stimuli applied to the dendrite.

2. An action potential would be recorded at B site only when the intensity of the applied
current stimulus causes the membrane potential to be higher than the threshold
potential in the axon hillock.

3. The frequency of the action potentials at B site is independent of the intensity of the
applied current stimulus at A.

4. The quantity of the neurotransmitters released from the axon termini is unlikely to
depend on the frequency of the action potential at C site.

(A) Only 1 and 2

(B) Only 1 and 3

(C) Only 2 and 3

(D) Only 3 and 4

(E)Only 1,2, and 3

A34. The perception of the messages from the environmental changes is carried out by

specialized sensory cells. Their structural composition is in a strict accordance to their

functions. Please analyze the following pictures and answer the question below:
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Which one of the above receptors in human receptors will be activated by a stimulation and

trigger the opening of a potassium channel?

(A1

B)2

©3

(D) 4

(E)S
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IV. Ethology

A3S. There are three types of chemical substances that organisms emit to mediate interspecific
interactions: kairomone, allomone, and synomone. Kairomone benefits individuals of
another species which receives it but is disadvantageous to the emitter. Allomone benefits
the emitter, and does not benefit or harm the receiver. Synomone benefits both the emitter
and receiver. A plant species emits a volatile essential oil that attracts a phytophagous beetle
to feed and lay eggs on its leaves. At the same time, it also attracts a parasitoid wasp, and
helps this parasitic natural enemy of the beetles to locate the beetle larvae within which they
can lay their own eggs. Which of the following descriptions of the role that this essential oil
plays is correct?

(A)It acts as a synomone between the plant and the beetle, and an allomone between the
plant and the parasitoid wasp.

(B) It acts as a kairomone between the plant and the parasitoid wasp, and a synomone
between the beetle and the parasitoid wasp.

(C) It acts as a kairomone between the plant and the beetle, and a synomone between the
plant and the parasitoid wasp.

(D) It acts as a kairomone between the plant and the beetle, and an allomone between the
beetle and the parasitoid wasp.

(E) It acts as a kairomone between the plant and the parasitoid wasp, as well as between the
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beetle and the parasitoid wasp.
A36. In terms of the benefits and harms received by each of the two parties interacting, which of
the following pairs of biological interactions are most similar to each other?
(A) Clownfish and sea anemones; mistletoes and apple trees.
(B) Sea stars and bivalves; locusts and grasshoppers.
(C) Lichens and maples; mistletoes and oaks.
(D) Caterpillars and parasitic wasps; food plants and caterpillars.
(E) HIV virus and human; mushrooms and rotten woods.
A37. Great tits (Parus major) inhabiting forests and woodlands (patchy forest) have different
song patterns. It is documented that high frequency sounds become less degraded in open
habitat than in places with dense vegetation. Consider the following graphs showing song

characteristics of great tits from 6 locations. Which of the following statements is correct?

Forests Woodlands
8 8 .
SR ror ron
4 S s - 4 [ - >
Swelden 59°17°N 1803°E i | SPain 4026°N 3°42° W
111 11 0 y S o S T I Pt
_ o
g 4 (=R T a4V \ _\
g ] Norway | 5957° N 10%2E  § | Iran | 35745’ N 51°45°E
5 S S ' E—
IL ke "
4t —=_ ~_ = 43 € 2 =
A 1 1 1
o | Eng!and 51°3* N 005 W [ . Morocco 3402°N 650" W
¢ DS ] W | T T T 1 1 0 I T > S (R 2 ¢ 11
0.5 1.0 0.5 1.0
Time (s) Time (s)
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A38.

(A) There is less variability in song frequency in low-latitude regions.

(B) Forest inhabitants are more varied in song frequency than woodland inhabitants.

(C) Songs of forest inhabitants have more notes per phrase than those of woodland

inhabitants.

(D) The variation of song type has nothing to do with habitat type

(E) If an individual moves from forests to open grassland, the mean frequency of the song is

likely to increase.

A hypothetical insect species employs the polygynous mating system, in which the males

are capable of multiple mating, but the females mate only once. The adults of this species

occur in the fall when matings take place. All adults of this species die off soon after the

mating season. The sex ratio of this species is 1:1. The below shows the comparison of the

mating success, defined as the number of mating in a given season, for both male and

female in this species. Which one of the graphs below (A to E) best describes the mean and

variance of both male and female in this species? Solid dots represent means, and lines

denote the ranges of variance.
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V. Genetics and evolution

A39. Frank has subcloned a cDNA fragment from an animal into an expression plasmid. The

recombinant plasmid was transformed into bacteria to produce recombinant protein., What

is the major reason that the expressed protein is non-functional ?

(A) Differences in codon usage between animals and bacteria

(B) Differences in protein modification between animals and bacteria

(C) Components of bacterial culture media

(D) Modulators of gene transcription

(E) Secretion signal of proteins

A40. Gregor Mendel discovered that segregation of genes on non-homologous chromosomes is

independent of each other in his garden pea hybridization experiments. Four alleles A, B, C

and D are located on four non-homologous chromosomes. Which of the following

genotypes will have the highest chance to produce the dominant trait in all four loci when it

mates with an organism with the genotype AaBbCcDd?

(A) aabbccdd

(B) AaBbCcDd

(C) AaBBcceDd

(D) AaBBCCdd

(E) aaBBCCdd
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A41. An X-linked allele determines the coat color of cats with orange being dominant and black

being recessive. Which of the following statements regarding the inheritance pattern of

orange/black mosaic cats is correct?

(A) Half of all male cats are mosaic.

(B) The mosaic phenotype is a consequence of gene interaction.

(C) The mosaic phenotype is correlated with genomic imprinting.

(D) The mosaic phenotype results from random X-chromosomal inactivation.

(E) The offspring from matings of orange males and black females are mosaic.

Questions 42 and 43 are a problem set

A42. On a remote island, Dr. Yeh discovered a new plant species, which can produce either white

A43.

or blue flowers. This species is self fertilized or cross pollinated by insects. Genetic

experiments showed that the white-flower phenotype is recessive to the blue-flower

phenotype. Statistical analysis revealed that 91% of these plants on the island produce blue

flowers. If one is to randomly select two blue-flower plants and cross them, then what is the

approximate probability that their F1 offspring will produce white flowers?

(A) 0.09 (B) 0.21 (C©) 0.42 (D) 0.49 (E)0.91

Dr. Yeh treated the seeds of the above-mentioned homozygous blue-flower plants with

chemical mutagen to produce a mutant population. Three recessive mutants, wfl, wf2, and

wf3, produced white flowers were selected. He crossed the mutants and obtained the
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following results: wfl x wf3 produced F2 offspring with only white flowers, and wf2 x wf3

produced F2 offspring with blue and white flowers in a ratio of 9:7. According to these data,

which of the statements below is NOT correct?

(A) wfl and wf3 are unable to complement each other.

(B) wf2 and wf3 are able to complement each other.

(C) wfl and wf3 are in the same locus.

(D) wf2 and wf3 are not in the same locus

(E) The F1 offspring from crossing wfl and wf2 will all produce white flowers
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VI. Ecology

A44. Biogeography researchers found that continental islands tend to have a species composition
similar to the mainland, but a lower degree of species differentiation comparing to oceanic
islands. If one compares the biome of an oceanic island (X) to a continental island (Y),
assuming the two have approximately the same area, and are located in the same latitudinal

range, which of the following descriptions is correct?

Proportion of endemic species Total number of species
A X<Y X>Y
B X>Y X>Y
C X>Y X<Y
D X<Y X<Y
E X=Y X<Y

Ad4S. In the figure below, A to E denote five different species in an ecosystem. Which of the

species is most likely to be a keystone species?

High
A B
Impact of species C
D E
Low
Low Biomass of species High
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A46. A group of students would like to know how the discharge of waste water from a factory
might influence water quality of a river. The picture shows 7 potential sampling locations
(D to @) in relation to the locations of the factory and the river. Which locations are

essential to be included in the sampling in order to draw valid conclusions about the

river

pollution of the river by the factory? vlr
—+®
(A) Locations 1,2,4,7
drain
(B) Locations 1, 3,4, 7 l
factory
- <
(C) Locations 1,2,5,7 discharge ;;ééb
stream / __@
(D) Locations 2, 3, 4, 6 S & )
f@so)

(E) Locations 2,5, 6,7

+®

A47. Biogeography researchers have long recognized that terrestrial biomes on islands are often

associated with dispersal and colonizing ability of different organisms. Based on dispersal

and colonizing ability of the following groups of organisms, which one is least likely to

occur on an oceanic, tropical island with a large area, numerous mountains, a dense

vegetation cover, and a high level of biodiversity?

(A) Insects

(B) Birds
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(C) Ferns

A48.

A49.

(D) Amphibians

(E) Reptiles

A male guppy (Poecilia reticulata) with large, bright spots on the body is more likely to

attract females, which increases his opportunity to reproduce. In the meantime, he is also

more easily detected by the natural enemy, which increases his predation risk. Consider

male guppies from three different rivers: X, Y and Z, males from X have the largest spots,

males from Y have the intermediate-sized spots, and males from Z have the smallest spots.

Which of the following descriptions about the guppies in the three rivers is correct?

The density of

(A) male guppies in X is higher than in the other rivers.

(B) male guppies in Z is higher than in the other rivers.

(C) natural enemy of guppies in X is higher than in the other rivers.

(D) natural enemy of guppies in Z is higher than the other rivers.

(E) female guppies in X is higher than the other rivers.

Species M had been introduced multiple times to an ecosystem outside its native

distribution, but could not establish itself. Although no parameter in ecosystem changed

between the different attempts, the final one introduction was eventually successful, and led

to a rapid and wide-spread expansion of species M in the ecosystem. Which of the
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followings is the most plausible explanation for why species M was not natively distributed

in this ecosystem?

(A) There are too many competitors of species M in the ecosystem.

(B) There are too many predators of species M in the ecosystem.

(C) Species M is not able to disperse to the ecosystem on it own.

(D) The abiotic environment in the ecosystem is not suitable for the growth of species M.
(E) The ecosystem is frequently under disturbance, which creates an unfavorable condition

for species M to sustain.

AS50. A large forest is cleared. The land is rapidly colonized by species with which of the

AS1.

following characteristics?

(1) long lifespan, (2) rapid reproduction, (3) fast growth, (4) strong dispersal ability, (5)
strong defense against natural enemies or predators.

(A)Only 1,2,3

(B) Only 1, 2,5

(C) Only 1, 4,5

(D) Only 2, 3,4

(E) Only 3,4,5

A large proportion of angiosperms are pollinated by animals. Assign the following flower

descriptions (I to V) to the most likely pollinator (a to e).

I. Flower white, open during night, intensive fragrant, nectar hidden in long, tight tubes.

I1. Flower often with ultraviolet coloring pattern, open during daytime, pleasant fragrant.

ITII. Flower large and coarse, bright red, open during daytime, no fragrance but large
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amounts of nectar

IV. Flower large and coarse, far opened, open during night, intensive fragrant, large
amounts of nectar

V. Flower reddish brown, no nectar, smell of rotten flesh

a. bats

b. birds

c. bees

d. flies

e. moths

Which of the following statement is correct?

(A) Ia, IIb, IIlc, IVe, Vd

(B) Ib, Ilc, II1d, IVa, Ve

(C) 1d, Ile, IIa, IVb, Vc

(D) Ie, Ilc, IIIb, IVa, Vd

(E) Ie, 11d, IlIc, IVb, Va

AS2. It has been demonstrated that house roaches show less threat to human health than
mosquitos in terms of serving as disease vectors. Which feature possessed by roaches given
below may explain this observation?

(A) piercing mouthpart, injecting saliva into the tissue which it feeds upon
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(B) chewing mouthpart, swallowing food without saliva

(C) mouthpart sponge-like, secreting saliva upon the food they feed on

(D) microhabitats they prefer much more cleaner than those by mosquitos

(E) by natural they are anthropophobia
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VII. Biosystematics

[Questions 53-55] The following table shows the main characteristics of 8 different animals (taxa

1to 8). A “+”sign indicates that the animal possesses such characteristic, and a “blank”

indicates that the animal does not possess such characteristic:

Characteristic Taxon
1 2 3 4 5 6 7 8
Amnion + + +
Limbs with fingers + + +
Mammary glands +
Lateral line system + + +
Cycloid scales +
Sternum + + +
Semicircle canals + + + + + + +
Ventral nerve cords +

Please answer questions A53 to S5using the information in the table above.

AS3. Which of the following taxa most likely belongs to the same Class as “Taxon 477

(A) Taxon 1

(B) Taxon 2

(C) Taxon 3

(D) Taxon 5

(E) Taxon 6
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AS54. “Taxon 8” is least likely to be which of the following organisms?

(A) Earthworm

(B) Grasshopper

(C) Lobster

(D) Sea star

(E) Spider

ASS. “Taxon 1 is most likely to be which of the following organisms?

(A) Shark

(B) Eel

(C) Sea lion

(D) Turtle

(E) Frog

A56. Table A is a data matrix for characters of four kinds of animals. The number entries denote
shared characters if the same values (0 or 1) are given, not shared if different values (0 and 1)

are given.

Character 1/12(3(4(5/6(78|9|10|11 12|13 |14 (15|16|17 |18 |19
AnimalA 10(0(0({0]0}0|0]0/0O|0 (O O O |O O |O |1 |1 |1

AnimalB8 10/0/0(0]0{0j0j0O{0O}0O (O O (1 1T 1 11010 0

Animalc 10(0(0(0(0{00OjO L1 1 1 1 1 10 00 |0 O

Animaip | L1 t(tjryrjprprp0j0 11 1|1 401010 (0|0
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If relationship among organisms can be inferred from the degree of similarity, and the degree

of similarity is defined as a coefficient S:

S = quantity of shared characters/(quantity of shared characters + different charcters)

According to the data matrix given by Table A, which animal is the most closely related to
animal A, and which one is to C? Please give your animal in the format of (the animal most

closely related to A, the animal most closely related to C).

(A) B A)
(B) (B B)
(G (C-B)
D) (C - A)
(E) D A)

AS7. Mary bought rice, potatoes, tomatoes, kelp, pine nuts, mushrooms, dates, bird nest fern, bananas,

and corn cobs from the supermarket. Based on hierarchical classification, how many different

phyla do these items belong to?

(A)4

B)5

©)6

D)7

(E)8
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AS8. A scientist unearthed four plant fossils (I to IV) with some prominent structures intact.

These are listed in the following table:

Structure
Spore | Ovary | Embryo | Pollen | Xylem | Ovule
Fossil #
I v v
I v 4 v v
I v v v v
v v v

According to this table, which sequence below correctly represents the order of evolution of

these plants?

(A) I I—-IV

(B) T—IT—IV-I

(©) MI->1IV-I-I

(D) IV I TI—IIT

(E) I->I-IV-II

(F) II->I-IV-IT
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