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TEOPETUYECKHWH TECT: YACTE B

[TpenocraBisiemoe BpeMsi: 150MuHyT

OBIINE 3AMEYAHUMA

1. OTkpoiiTe KOHBEPT MOCIE 3BOHKA, 0003HAYAIONIET0 HAaYajIo TeCTa.
2. B xoHBepTe HAXOASATCS TEKCTHI BOIIPOCOB M JIKCT OTBETOB.

3. Brummte Bamm I{eTBIpeXBHE)."IHI:II‘/'I KOI CTYACHTA B KaAXXAYIO KIJICTKY IJIA KOJa CTYJACHTA.

4. Bomnpocsl B yacTu B Moryt uMmers Ooiiblile yeM OJWH IPAaBWIBHBIM OTBET. OTBET Ha KaKIbIH

Bompoc npezcrasste B JInere OTBeros 3makoM (V), mudpaMi mis 0603HATCHISIMIL.

5. Ucnonp3ayiiTe KapaHaay 1 JaCTUKU. MOXKHO M0JIb30BaThCs MPEA0CTaBICHHBIMU
JIMHENKOU U KAJIBKYIISITOPOM.

6. HexoTopsle BOIPock MOTYT 6EITh 3auepkuyTsl. HE OTBEYAMTE Ha 5TH BOIIPOCEL.

7. llpexparute pabOoTy H OTJIOXHTE KapaHJAll HeMeIJEeHHO II0CiIe TOTO KakK IPO3BEHUT

3aKJIFOYMTEILHBIA 3BOHOK.

8.B KOHIIC HpaKTquCKOﬁ pa60TBI BbI JOJIDKHBI OCTaBUTH BCC Balllk 6yMar W Ha BalreMm ctoiue. M3

na6opaTop1/H/I HHUYCTO HEJIIB3s1 BBIHOCHUTD.
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Country: Student Code:

The 2T INTERNATIONAL BIOLOGY OLYMPIAD

2010 /4 IBO

THE 21st INTERNATIONAL
BIOLOGY OLYMPIAD

TEOPETUYECKHWHU TECT: YACTh B

[IpenocraBnsiemoe Bpemsi: 150MuHyT

OBIIVE 3AMEYAHMA

1. Boumure Bam 4yeThIpeX3HAUHbIN KOJI CTYJIEHTa B KQXK/IyI0 KJIETKY JJIs KoJa CTyAeHTA.

2. Bompocsl B wactu B moryt nMerh Gomblie ueM OJUH HpaBHIbHBIM OTBeT. OTBET Ha KaXKIbIH
Borpoc npejactaBbre B JInere OTBEeTOB 3HAKOM (), udpamMu WM 0003HAYCHUSIMH.

3. Ucnomnp3yiiTe kapaHaay 1 JaCTUKU. MOXKHO MOJIb30BaThCs MPEA0CTaBICHHBIMU
JIMHENKOU U KAJIBKYIISITOPOM.

4. HexoTopsle BOIIPOCH MOTYT 65ITh 3auepkayTsl. HE OTBEUAMTE Ha 51 BOIPOCHL

5. MakcumasisHO€e unciio 6auios B Yactu B cocrasiser 107,1
6. Ilpekparute pabOTy W OTIOKHTE KapaHJall HEeMEIJIEHHO TIIOClie TOro KaK IIPO3BEHHT

3aKJIIOYUTEIbHBIA 3BOHOK.

7. B KOHIIe TIpaKTU4YeCKON pabOTHl BBI JOJKHBI OCTABHTh BCE Bamlyd Oymaru Ha Bariem croie. 3

na6opaTop1/H/I HHUYECTO HEJIIB3s1 BBIHOCHUTD.
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BUOJIOT'USA KIIETKHA

B1l. (2,7 6amma) Ha pucynke Hmke mpejactaBieH BecTepH-0J10T, MOKa3bIBAOIIUN HpoOer IMsITh
CHTHAJIBHBIX MOJICKYJI (8~€), IPUHUMAIOIIMX y4acTHE B PEryJIMPyEeMOM FOPMOHOM POCTa MyTH

nepeaaun Kji€ToOYHOTro CUuraala.

Jlns ompesiesieHusT TOCIE0BATEIbHOCTH JIeHCTBUSL MoJieKyn (a~€) B Iepeiade CUTHAIA,
KOTOPBIA 3aIlyCcKaeTcss MpH BO3JCUCTBHM TOPMOHA pOCTa, KIETKH ObUTH 00paboTaHbI
pasnmuuabiME uHruOuTopamu (I~IV) mepemaum kiaeTounbix curHaigoB. Creayromue OIOTHI
MOKA3bIBAIOT HW3MEHEHHWSI B XapaKTepe OSKCIPECCHH CHTHAIBHBIX MOJEKYJ, BBI3BaHHBIE

00paboTKO# HHTHOUTOPAMH.

MHruGurop | MHrugurop Il MHruéuTtop Il UHruéurop IV
abcde abc de abcde abcde
BEEEE - T T

Ll I - T T

B1.1 (1,5 Gayura) 3amosiHuTe KBajpaTHKH B JlKcTe OTBETOB, yKa3aB MOCJIEIOBATEIBHOCTD

0elkoB (a~€) B CUrHAJIHLHOM KacKajie.
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B1.2 (1,26amma) YKaxuTe B KPy)KKaxX B JINCTE OTBETOB MECTO JEHCTBHUS KaXKI0TO0 HHIHOUTOPA

(I~1V).
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B2. (2,76anma) ComocraBbTe MOJICKYIIpHBIE KOMITOHEHTHI (a~f) cripaBa ¢ KIIeTOUHBIMA

CTPYKTYpaMH, KOTOpBIE TOIEPIKHBAIOT KiIeTouHyI0 Mopdooruio (A-D) criea. Kaxmas

KJIETOYHASI CTPYKTYpa MOXKET UMETh OOJIbIIE OJJHOTO MOJIEKYISIPHOTO KOMIIOHEHTA.

A. IluTockenet

B. Kitetounas crenka

a. Kagrepun
b. Llemmronosa

c. Kotaren

C. JlecmocomMHOE COCTUHECHHUE d. Axtun

D. BHeki1eTOUHbII MaTpUKC e. Keparun
f. Jluraun
4
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B3. (1,56amma) bykBa B Ka)K10# KJIeTKe Ha pUCyHKe 0003HAYaeT OpraH UM TKaHb.

g | HHpHEIE
KMCNOTE

[Mukoza  NakTar
1\ rf HHKpHeIE
d

— HKHCAOTE —
bH |+ Muokoza—| o

[ nuuepon —

HHpPHEIE KWCNOTEI

!
e

Buecute O6ykBy, 0003HaYaIONIy 0 KaX/Iblii OpraH MM KaX1yl0 TKaHb, B IPAaBUIIbHYIO KIETKY B

JIUCTC OTBETOB.

Download from http://bioolimp.narod.ru



1BO2010 KOREA
THEORETICAL TEST Part B

B4. (2,26anna) [1pu BeipamuBanuu E. Coli Ha cpene, comepikaineit cMech TITFOKO3bI U JIAKTO3BI, POCT

UMeeT CIIOKHYIO KHHETHKY, KaK TI0Ka3aHo Ha rpaduke HIDKe.

—_
-
o

—_—
)
-

bakrepualibHbIE KJIETKH/MJI

—_
-
[op

0 50 100 150 200
Bpewms (MuH.)
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B4-1. ( 16am1) Kakas mapa KpuBbIX IPAaBUJIBHO OTPakacT M3MEHEHHS B KOHIIEHTPAIHH [JIFOKO3bI B

CpelIc U aKTUBHOCTD B-FaﬂaKTOSI/II[aBBI BHYTpH KJIETOK?

-

K omienTp amia rmeKoss!

.

Fonmentpauna rmorostl  ARTHEHOCTE § -TANaKTOsHIA2E

10T

{nalvloms )

=

A ETHEHOOTE .l'jl TANARTOZHIAZEI

100 1560 200

nkl

Bpema e mun

.|.{-II.:-" 'i.:.l"l .:_’I.II'I

Bpemae mun

K OHIEHT P AHA TIHOKOSEI
(b o)

/

(o)

—

1} 50

1 :r|.|:.l v .|. 51 f |_ '_f_l L]

K OHIIEHTPALTA TTEOKOEE]

Bpema e mun

% 107
5
i
=R |
E |
EE
E P
E 1] RO 1000 150 200
Bpema e muu
il

10600 10 200

(o)

ARTMEHOCTE § TAIIAETOSHATE] AKTHEHOCTE TANAKTOSHAASE] ARTMEHOCTE §TANARTOIMAASE] AKTHEHOCTE [ TATAKTOSHAATEL

FOHIIEHT AITHA [T OSE

:".I 1

Epemae mun
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B4-2. ( 1,26anmma) Ha rpaduke Hroke mokazan xapaktep skcrnpeccuu lac MPHK B kjeTkax amkoro

THMa U MyTanTta E. colimociie ro6aBiieHus 1akTo3bI K HCTOIIEHHOM MO TIIFOKO3€ Cpejie.

Ypoeere lac MPHK _
Hwati tum E.coli

JlakTo3a

Myraut E.coli

Bpema

VKaxxuTe B TUCTE OTBETOB 3HAKOM (\/), MOXKET UJIM He MOXKET KaXKIbIi MYTaHT

JACMOHCTPUPOBATH IMOKa3aHHBIN Ha PUCYHKE MYTaHTHbﬁ;I XapaKTEp SKCIIPECCUN.

MyrtanT

|. MyranT E. coli , y koToporo pempeccop He SKCIPeCcCHpyeTCst

Il. Myrant E. coli , y koToporo penpeccop MOXET CBS3BIBATHCS C ONEPATOPOM,

HO HE C JIaKTO301

lll. MyTanT E. coli , y xoToporo oneparop MyTupoBail TakuM 00pa3oMm, 4To

peupeccop HE MOKET CBA3BIBATLCS C OIICPATOPOM

IV. MyranuT E. coli , y kotoporo PHK-monumepasa He MOKET CBSI3BIBATHCS C

mpomMoTopoM lac -omepona
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B5. (1,5 Gamma) Ha pucyHke HuXe H300paKeHBI TPAHCKPHIIIUS W TPAHCIANHMS TIeHa B

MIPOKAPHOTHYECKON KIIETKE.

\
| (E) / '.
\ " /

(B) /

VKaxxuTe B TUCTE OTBETOB 3HAKOM (\/), ABJIACTCA JIM KAKAO0C OITMCAHUEC BEPHBIM NJIM HCBCPHBIM.

Onucanue

|. Tpaunckpunnuu zHamnpasieHa ot (B) k (A).

Il. Konent (C) MPHK siBisiercst 5'-koHIIOM.

lll. TlonmunenTun vHa pudocome (D) nnuaHee, yem noymnentu Ha pudocome (E).

9
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B6. (2 6amna) [Toka3zanbl 4acTh HYKJICOTHIHOW MOCIIEAOBATEILHOCTH OJHOU HMENH ABYICIIOYCUHON
monekynsl JIHK u cooTBeTcTByrOmass aMHHOKHCIOTHAsI TOCIEI0BaTeIbHOCTE. Haxossmasics

104 MocjI€10BaTCIIbHOCTAMUA Ta6n1/1ua IIOKa3bIBACT 4aCTh 'CHCTUYCCKOI'O KOJAa.

[Tonoxenne KomoHA a b C d
[Hens JIHK 5. TTT AAG TTA AGC ... 3
I[Momunentany eeennnn.. Phe Lys Leu Ser .......

Komon AMWHOKHCIIOTA
Uuu Phe
UUA Leu
AAG Lys
AGC Ser

OrmerbTe 3HaukoM (V) B JIHCTE OTBETOB, SIBISICTCS JH KAXKIOE M3 CIICAYIOLIMX OIHCAHHIL
NPaBUIBHBIMH WX  HenpaBwibHBIMU?  (Cumraiite, duro wuwmcino HykieorunoB JIHK

COOTBETCTBYCT TAKOBOMY €TI0 IICPBUYHOIO TpaHCKpI/IHTa.)

OnucaHue

I. Tlokazannas nens JIHK siBisieTcss MaTpuiHOHR 1ENBIO.

[I.  Ecmu conepxanue G+C npencrasnennoit nenu JIHK cocranser 40%, To

copepkanue A+T ee koMIieMeHTapHOM 1enu coctasisier 60%.

lll. Ecmu conmepxxanme G+C mpencrasnennoit nenu JIHK cocrasmsier 40%, To

coaepkanue A+U ee nmepBUYHOro TpaHckpunTa cocrapisier 60%.

IV. Hyxneormmnas  mocnenoBarenbHocTh  MPHK,  TpanckpuOupyemoit ¢

ykazanHow nennt JIHK crnemnyrommas: 5°' ....... UUU AAG UUAAGC ....... 3.

10
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B7. (2 6amna) Ha pucyHKe HUXe IOKa3aH MPOIECC CO3IaHus TPAHCTEHHOTO PAaCTeHN,

cozeprkarero reu X, mpu momor# Ti-mrasMuasr Agrobacteria.

Ti-nnasmupa
CaliT peCcTpUKLIHOHHOTO
(bepmenTa
T'en X \i

PexomOuHaHnTHAsS
Ti-mrasmmma

BeeneHue pekoMOMHAHTHOTO
BEKTOpa B Agrobacteria

Agrobacterium tumefaciens

—

JlucKy U3 1ucTa /

> © o

(=]
Bsenenue resa X B pacTUTENbHbIE
i KIIETKH TIPU TIOMOIIM Agrobacteria

L —
l O0pa3oBaHue KaJioca

SRR

Juddepentmarys B
l MOJIHOLIEHHOE PAacTeHUe

TpaHcrenHnoe pacteHue,
Hecylee reH X

B7-1. (1 6amt) Kakoe 00bsicHEHHE 3TOTO MpoIiecca SBISETCS MPAaBUIILHBIM HITH HETIPABUIBHBIM ?

OO0OBsicHEHNE

I.  Jlns obpazoBanus pekomOuHanTHOU JIHK ricmonb3oBamuck pecTpuKInOHHbIE

(epMeHTHI U JIhrasa.

. Jns muddepeHnnanuy TMCKOB U3 JIUCTa B paCTEHHE UCIOIb30BATACh TEXHUKA
KyJIbTUBUPOBAHUSI PACTUTEIbHBIX TKAaHEH.

[1l. B reHom pacteHus ObLIa IEIUKOM HHTETPUPOBaHA peKOMOWHAHTHAsS TI-TIa3MuU/a,

cozeprkainasi red X.

IV. BctpanBanue reHa X B reHOM TPAHCTEHHOTO PACTEHUSI MOXKET ObITh
IIOATBEPIKICHA ¢ ucnoiap3oBaHueM reHoMHoi [I1[P nnu ananuzom Cayseps-

OJIOTT..

V. Dkcrpeccus UHTPOAYIIUPOBAHHOTO reHa X MOXKET ObITh TPOBEPEHA €
ucnonp3oBanueM I[P ¢ o6parHoit Tparckpuniueit, anaanzom HozepH-010TT

wi BectepH-010TT.

Download from http://bioolimp.narod.ru



1BO2010 KOREA
THEORETICAL TEST Part B

B7.2 (1 6amn) Onpenenute, SABISIOTCS JIA CIEAYIONIHE OMMCAHHS SKCIPECCHOHHOTO BEKTOpa y

pacTeHuii B 11€JI0M IPABUJIbHBIMH WU HETIPAaBUILHBIMU 7

OnucaHue

[.  OH gomxeH colep)KaThb CENCKTUPYIOIUN MapKepHBIN T'eH, He0OXOIUMBIN IS CeJICKIINH

TpaHC()OPMHUPOBAHHBIX KIETOK.

. OH pgomkeH  colepXaTh  NPOMOTOp,  KOTOPBI ~ MOXET  DKCIPECCHPOBATH

UHTPOAYIIUPOBAHHBIN I'eH BHYTPU PACTUTEIHHON KIIETKH.

1. OH 00BIYHO COICPIKUT CalT MHOXECTBEHHOIO KJIOHUPOBAHUA, HCHOJIL3y€MBIﬁ JII

uHcepuuu (BCTaBKH) YyKEPOIHOTO I'eHa..

V. On JOJKCH UMETH TAKYIO K€ HYKJICOTUIHYIO ITOCICAOBATCIILHOCTD, KaK CHCI.[I/I(bI/I‘-IeCKaSI
YaCTb PACTUTCIIbHOTO I'CHOMA, TaK KakK ‘IY)KepO,[[HBIﬁ TCH BCTPAUBACTCA T OMOJIOTHYECKOMN

pEeKOMOMHAIIHEH.

V. On JOJIKCH COACPIKATh TOYUKY Ha4dajla pCIlJIMKAIlUU, HCOGXOJII/IMyIO JJII KJIOHUPOBAaHUS B

mpolecce NoayueHus: 1 HapaboTKU PEeKOMOWHAHTHOTO BEKTOPA.

12
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B8. (1,56amma) ¥ 6axrepun Caulobacter kiretounoe aerreHne MPOUCXOAUT MO-0cobeHHOMY. Jlenenne
MaTePUHCKOW KIJIETKA TPHBOAUT K BO3HUKHOBEHHIO JIBYX pPa3IMYHBIX JOYEPHUX KIIETOK:
“monBMWXHBIX” KJIETOK (I) 1 “crebenpKoBhIX” KiIeTOK (P). IlogBHKHBIE KIETKH CIIOCOOCTBYIOT
pacrpoctpanenuio Caulobacter. Cre6GenbKoBbIe KIIETKH HEMOIBIKHBIE U HCIIOIB3YIOT CTeOeIeK
JUIS TIpUKpETJIeHnsT Ha MecTe. Ha pucyHKe HWXKe IOKa3aHO, KaK JENSATCS TOABIKHBIE U

cTe0eIbKOBEIE KIIETKH.

oopaioBaHHE
WIYTHKA

notepa oGpaioBaHHe
NoABHKHAA HIYTHER crefenska
Knetka L l
WIYTHE  —= ‘

0 10 20 30 40 S50 80 70 80 90
r —" ppenn (upu[.)

oopaioBaHHE
WIYTHKA

cTedenskoBan

KNeTKa e Nerenpa:
HOBOOGpAioBaH
HBII HMaTepHan
MEXOOHBIR
HaTEpHAn

L L i i

0 10 20 30 40 50 60
p ——= Epentst (poow)

[{ukot meneHwus, eci OHO HaYMHAETCs ¢ MOABMKHOM KieTku (I = 90 MUH) JUTMHHEE, YeM eCITH
OH HauMHaeTcs co crebenpkoBod KieTku (P = 60 mun). bomee mmutenvHbI nepuon (I)
00YCJIOBJIEH T€M, YTO MOBIIKHAS KJIETKA!

A. Oo6pasyet 6omnprre JIHK, uem cTtebenbkoBast KiieTka.

B. Oo06pazyert cTebenek mepes eIeHUEM.

C. OOpa3yer *KTyTHK BO BpeMsl JICTICHUSI.

OTMeTBTE 3HAKOM (\/) B JIMCTEC OTBCTOB, MABJLICTCA JIM KaXIO€ HW3 BBIIICHU3JI0OXCHHBIX

00bACHEHHI IIpaBUJIBHBIM HJIM HEIIPABUJILHBIM.

13
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B9. (2 6aa) B onrcanHoM HIDKE dKcriepuMeHTe KIeTKH (1) ObUTH MOMEIIEHBI B CPEy ¢ MEHBINEH
KOHIICHTpAIIUEH COJIeH, YeM B IUTOIIa3Me, YTO BBI3BAJIO UX HAOyXaHHE W pa3phiB B OJHOU
touke (2).3aTeM JOMHYBIINE KIETKH OBUTH OTMBITHI M <BalleuyaTaHbI» ¢ 00pa3oBaHueM “TeHei”
(3). DTOT Mporece TakKe COMPOBOKIANICS 00pa3oBaHHEM MaJICHBKUX BE3HMKYJI, OPHEHTAITUS
MeMOpaHbI KOTOPBIX Obl1a THOO0 MpaBrIIbHOM (4) THOO BEIBEPHYTOM (BHYTPEHHEH CTOPOHOMN
Hapyxy) (5), B 3aBUCUMOCTH OT HOHHOT'O COCTaBa PacTBOpPA, UCIIOIH30BAHHOTO IS IIPOIIE Y PhI

paspyuieHusl.

1 2
6)) (2) o e

Kaknast u3 mpuroToBICHHBIX TeHEW/Be3UKyJ1 ObLIa CMeIaHa ¢ paJIMOaKTUBHBIM PEareHTOM ISt
MeYeHUs!, KOTOPBIX SBJISIETCS BOJAOPACTBOPHUMBIM M MOKET KOBAJICHTHO CBSI3BIBATHCS C
oenkamu (3~5). 3atem Oesiku, MOTPyKEHHBIE B MEMOpaHy, ObUIH COTFOOUTH3UPOBAHBI
JIETEPreHTOM M MOJIBEPTHYTHI AJIEKTPO(POPETUUECKOMY aHAIN3Y B IMOJTMAKPHIIAMHUIHOM Telie ¢
noaenwicyibdarom (SDS).Pa3nenennsie 6enku ObUH BU3yaIn3upoBaHbl okpackoit Kymaccn

(I) u aBTOpamuorpadwueii (I).

I 3 @ 6 I 3 @ 6

~C

~d

14
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Kaxkoii/kakue u3 6emKoB (a~€) sBIsieTCsI/SIBISIOTCS TpaHCMeMOpaHHBIM/MU Oeskom/aMu’?

A. Bemok b
B. benok C
C. bBenoxd

D. benku a~e

E. benok au Oenok €

15
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B10. (1,5 6amra) CyOKieTo4HbIE OpraHeUIbl U WX KJIETOYHBIE KOMITIOHEHTBI MOTYT OBITH JIETKO
BBICTICHBI ~ TyTeM  (paKIMOHHUPOBaHHS ~ TO  pazmepy  mpu  JauddepeHnnaTLHOM
IEeHTPU(PYTUPOBAHUM, KaK ITOKazaHO Hroke. Ilpm s3ToMm mporecce o0pa3yroTcs YeThIpe Ocajaka
(smpo u 1~3).

&€ t~”>1 D Q | )
_ o wy . —
S = = = SEE
Knerku
MOJABEPTHYTEI HenTpudyruporanmne HenTpudyruporanne
JU3UCY 800 g (10 muH.) ~&| cynepnaranTa 15000 g (10 muH.)
g g & i) D
& /\0 ‘q]z - /w
CycneHsus pa3pyIleHHbIX KIETOK Slapa »U = 1
COJICPKUT KJICTOUHBIE KOMITOHCHTHI
[enTpudyrupoBanue cynepHaranTa
100 000 g (60 mMuH.)
@ CTQ D

LentpudyrupoBanue cyrnepHaTanTa
200 000 g (3 gaca)

> LuTo305b
/

B TaGaure HuKe mpuBeeHBI OMTUTCAHUS BHYTPHUKJICTOUHBIX OpTraHesll, MOJyYeHHBIX B BUIE OCAIKOB

MIPH Pa3HBIX IEHTPHPYTUPOBAHUSX.

Ocanok Onucanue

Anpo Opranenna, conepxamas nunerinyro JIHK, Hecyyto TenomepHbie

IIOCIC1OBATCIIBHOCTH

Ocanok 1 | Opranemia, reHeTHYeCKass HHPOPMAITUS KOTOPOU HaCIIeyeTCs IIyTeM

HacJICA0BaHUs 110 MaTCpHHCKOﬁ JIMHHUHA

Ocanok 2 | Opraneinia, B KOTOPO# OCYIIECTBIISETCS TIIMKO3WINPOBaHUE OOJIBITMHCTBA

OeJIKOB

Ocanok 3: | Opraneia, COCTOSIIAs U3 IBYX CYOBEIUHUI U CHHTE3UPYIOIIas OCIKN

16
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YuuTheIBasi, 4TO CyOKJIETOUYHBIE CTPYKTYPHI HE Pa3pyIIIACh TP EHTPUPYTHPOBAHNH,
ompesieNuTe, SIBItoTCs U onrcanust A, B u C pa3InyHbIX BHYTPUKIETOUYHBIX CTPYKTYp B
OJIHAX U TeX e 0CaJIKaX BepHbIMH WM HEBEpHbIMU. BHecuTe 3HaK “\' B COOTBETCTBYIOILYIO

KJICTKY B JINCTC OTBCTOB.

Ocamok Omucanue

A | Ocanok 1 | Opranesia, comepxarias HaOOp mpoTeas, JUMa3 U HyKjeas

B | Ocamok 2 | Opraneria, KaTanu3upyrolias MpeBpaIieHne MepeKucH BOI0POa

(H205) B BOIY 1 KHCIOPO/I.

C | Ocanox 3 | MH}ekMOHHBI BHYTPUKIETOYHBIH BUPYC, MOKPBITHIA BUPYCHOMN

000JIOUKOH.

17
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1BO2010 KOREA
THEORETICAL TEST Part B

B11l (26amna) Pectpukimonnas kapra Sall u Xhol nmuneiinoit monexynst JJHK Bemmunnoit Skb

IMpeacTaBJICHA HUKC.

Sall Xhol
| 1.0 kb 2.5 kb 1.5 kb |
Sall  caflT y3HABAHIIA Xhol caiit y:HABAHIIA
5 G'TCGAC-3' 5 C'TCGAG-3'
J-CAGCTWG-5' J-GAGCT.C-5'

®parmentsr JIHK Bemuumuoit 3,5 kb, momydennsie pacmiermierrem XhOl ObLIM CHIUTBI C
¢parmentamu JIHK Bemuumnuoit 1,0 kb, momyuennbmvu pacmeruiennem Sall . [Tomyuernblie
monekynsl JIHK Benmumuwmnaoit 4,5 kb 6summ pacmiernienst Sall. 3amummmre auHYy Beex
¢parmentoB JIHK, KoTOphle MOKHO MOJNYy4dUTh Takoi o0Opaborkoit. (Cuwraiite, dTO
PECTPHUKIIHOHHBIE (EPMEHTHI MOJHOCTHIO pa3pe3aroT Mosekynbl JIHK, a Tymble KOHIBI He

JUTHPYIOTCS. )
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B12 (1,5 6amma) Cnenyromue rpaduky MOKa3bIBAIOT KOJMYCCTBEHHBIE M3MCHEHHUS B COJCPKAHUHU
JIHK Ha kax1o0ii u3 4etbipex craauit kietounoro mukna (G1, S, G2, M).

A B

>

3 z

2 :

2 4CH— 2 4C —

< <

; =

= =

- :

3 20 g 2C

2 2

S S

= =

Bpewms Bpewms

2 C 2 D

) 5

] =

s 4CF s 4C
==t

= 7

s T

=~ =~

8 8

3 2

s 2C— g 20—

Bpewms Bpewms

Bribepure rpaduxu (A~D), npencrapistoiye cTaauu, onrucanubie B 1~III.

KnetouHnast akTHBHOCTh U OTBET

|. OOpaboTka TakKcoJIOM, KOTOPBIH MpPENOTBpAIlacT ICMOJSIPU3AIUI0 MHUKPOTPYOOUeK,

OCTaHABJIMBAET KJICTKU HA 3TOM CTaJHU.

[I. Tlpm o0OpabOTKE MHTOTEHOM, TaKUM KaK OSIHJICPMAIBHBIA (aKTOp pocTa,
OCTaHOBHBINASICS HA TON CTaJIUM KJIETKA MPHCTYIMUT K CIEYIONeH CTaIuH KIECTOYHOTO

OUuKIJIa.

lll. KoHTposbHas Touka (YEKIIOMHT) Ha 3TOW CTAJIMU KJIETOYHOTO IHUKJIA TMOATBEPIKIACT,

yto yaBoenue JIHK 3aBepmunocs, mpexie yeM KiieTka Iepeuaer K clieyromei cTaauu.
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AHATOMMS U ®U3UOJIOTUSI PACTEHUI

B13. (2 6Gamra) Tpancrennoe pactenue Arabidopsis (2n) mmeer B cymMMe [Be KOIWH TI'€HA
YCTONYMBOCTH K KAaHAMHUIMHY B SIIEPHOM TE€HOME, OJIHY B XpoMocoMe 1 i BTOPYIO B XpOMOCOME

3. Vkaxure 3aakoM (\) SIBISETCS Ka)KI0€ OMICAHNE BEPHBIM HIIA HEBEPHBIM.

Onucanue

|. Bce nbuiblieBbIE 3epHA 3TOTO PACTEHUS HECYT I'€Hbl YCTOMYMBOCTU K KAHAMULIAHY .

[I. DrmocmepMm, oOpa3oBaBIIUKCS MPH CAMOONBUICHUH STOTO PACTEHUS, COJEPIKHUT

O~6 komnwmif reHa yCTOWYNBOCTH K KAHAMUIIAHY .

[ll. Ecam cemeHa oT caMOOIBUIEHHUS] y 3TOTO PacTeHUsl MPOPACTYT, TO COOTHOIICHUE
MPOPOCTKOB, YCTOMYUBBIX K KaHAMHUIIMHY, K MPOPOCTKAM, UYBCTBUTEIBHBIM K

KaHaMUIIUHY, COCTAaBUT 3k 1.

IV. Cpemn KJI€TOK KOpHS 3TOrO pacTEeHHUs, HAXOMAIMUXCS B Tpodase MHUTO3a,

MPUCYTCTBYET KIIETKA, CoJepKalas 4 Konuu reHa yCTOWYMBOCTY K KaHAMUIIUHY .
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1BO2010 KOREA
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B14. (1,5 6amwra) Ha Pucynke a mokaszan myTth nepenaun curdaia ABA B 3ambikaromei kietke. Ha
Pucyrke b nokasass! m3merernst B (1) KOHIEHTpaIy [UTOIIasMaTHueckoro C&' B 3aMbIKarOLLeH

KJIeTKe ¥ (2) i3MEHEHHE pa3Mepa YCThHIIA, IIPOUCXOISIHE mocte oopadbotkr ABA.

a b

=
;L

IJI{DI-nJ;em'pamm Ca’’
E I[FCTOTOTAIIME

s ABA #‘W i Wa%

Ty

— vamepm [Ca®]
Tl i

1l ‘kl!'&/w/
1] Korrpoms
|
0} M‘\”JFNWW~W"I"W
= 13
E 2 i
B0l ABA (D) Pamep
P | gl Vi TRECEOE T B
H L L I’

—| T HOFHpO Eatme 0 51 10 15 20
Bpema (vrim.)

JI1st KaK10TO OMUCaHUsT OTHOCHTENNBHO JelcTBUst ABA ykaxuTe 3HAKOM (\/), SIBJISIETCSI JTH OHO

IIpaBUJIbHBIM HJIN HeraBI/IJ'IBHBIM?

Onucanue

Ilpu obpaGotke ABA Ca" mocrymaeT u3 OKpykarouleil cpeisl BHYTDb

3aMBIKAIOIIEN KIETKH.

Il [Tpu o6pabotke ABA B 1uToIIa3Me 3aMbIKAIOIUX KIETOK KOHIIEHTPAIIHS K*

BO3pacTacrT.

ll. K* -kanan (I) o6ecneunBaer noTox HOHOB Hapyxy, a K* -kaman (Il) - BHyTpb.
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B15. (3 Oamra) XiopormiacT, pacTHTENbHEAs OpraHesia, MPOMCXOJUT OT MPEIIIeCTBCHHUKOB

raHoOaKTepuil; 0OJHAKO MHOTHE OEJIKH XJIOpoIlIacTa KOJUPYIOTCSl TeHaMU SII€pPHOTO T'eHOMa.

B15-1. (1,2 6amma) s kaxgoro u3 ceoitcrs JJHK xmoporuiactoB ykaxure 3uakoM (V) B jmicre

OTBETOB, SIBJISIETCSI JIM 3TO CBOWMCTBO cxoAHbIM ¢ reHomHo# JIHK mpoxapmoT wimm

AYKapHoT?

CBoICTBO

[.  JIHK mpencraisier co00i KONBIIEBYIO IBOMHYIO LIETIb.

Il.  NmeroTcst UHTPOHBL.

lll. Kommpyrorcs komnoneHTsl /0SpruOGOCOMBL.

IV. OO6brano TpaHcKkpuOupyercs nonmunuctponnas MPHK.
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B15.2. (1,8 6auta) benok X —5T0 Geliok JIFOMEHA THJIAKOWJIOB, KOTOPBIA TPaHCKPHOUPYETCS B

AAPE U TPAaHCIUPYCTCA B MUTOILIA3MCE. 3aTeM Oellok HNEPCHOCUTCA IIPU ITOMOIIU CUTHAJIIBHOT'O

IOCnTuaa | B CTPOMY XJIOPOILJIACTOB. B CTpOMEC CHUT HaJIbHBIA TICIITH] I OTHICIIIIACTCA H

HOJ'Iy‘-IHBIJ.IHﬁCH Oemok JOCTABJIACTCA B JIIOMCH TUJIAKOWU A ITPU ITOMOIIHA CUTHAJIBHOI'O IICITU A

[l. B moMene tuiiakouna curHajibHbIM nentug |l otmeruistercs, 1 TaM OOBIYHO HAOIOAAETCS

noxyuuBiuiics nonunentu 1.

Benok ¥ nioMmeda THRakKoOWA A

Il I

B HI[epHBIfI IT€HOM OBLIA BBCCHLI U SKCIIPECCUPOBAHBI PA3JINYHBIC peKOM6I/IHaHTHBIC BCKTOPLI

O6enka X. JlIs Kaxkaoro peKOMOMHAHTHOTO BEKTOpa 3allOJIHUTE IYCThle KIETKH BO 2-OU

KOJIOHKE TaOJMIIBI, yKa3aB OCHOBHYIO Jokamu3anuio (A~D) B kieTke skcmpeccHpyeMbIX

0eJTKOB. 3aloJIHUTE MyCThIe KIETKH B 3-¢ii KoJloHKe Tabwuibl moymnentuaamu (E~H), koTopeie

6y,[[}7T TaM IPUCYTCTBOBATL.

< Jlokanusauus 3KCHpeccupyeMbIX Oe/KOB B KJIETKe >

< HaGronaemple TTOJTUANENTHABI >

E. [-1-II F. I-l G. 1 H. 1l

A. Huromnazma B. Ctpoma C.Membpana Tunakouaa D.Jlromen Tunakonsaa
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B16 (1,56amna). PucyHok a moka3bsiBaeT OpraHOTEHE3 PACTUTEIILHOTO KaJUTyca, BhIpAIIUBAEMOr0 Ha
cpeze, coaepxaiei pa3nuyHble KoHIeHTpanuu |IAA (aykcuH) W KHHeTHHa (IIUTOKWHHH). B
pUpPOJIe TIOYBeHHAs OakTepust AQrobacterium uuayiupyer odpa3oBaHne KOPOHYATHIX T'all Ha
KOpHSIX 000O0BBIX pacTeHHi. DTa OaKTepusi HHIAYNHUPYET OMyXoJjel (rajai) MmyTeM HHTErpaluu
coeit T-JIHK B pacTurenpHBIi TEHOM M DKCOPECCHU TPYIIBI T€HOB HEOOXOIUMBIX JUIS

obpazoBanus ra (Pucynok b).

a b
I'en I'ensr
Raioc, . [AA(mg/m]) Tensl GHOCHHTESA OuocuHTE3a  POCTA
HECHOCOOHEIH 0.0 05 1.0 3.0 ayKCHHA UTOKHHAHA  OIIyXOJH
K pOCTy N _ .
0.0 | [+] g o & < Pa3BHTHIC jaaH =~ iaaMl " ipt 6a  6b
= 38
= KOpHH T-JHK
2o ~ B & g
K] ~ N8
= .
QE) 1.0 2‘} « HemuddepenuuponanHsii
= © KaJUTEOC

pa3BuTHIC MOOETH

Ecmu undunupyromas Agrobacterium moTepsieT WM CBEpPX-dKCIPECCHPYET TeHbI OHOCHHTE3a
ayKCWHA WJIM TEeHbl OWOCHHTE3a IIMTOKHWHA, NPEJICKaXHTe HamOoJiee OXKUIAACMBIH (EHOTHIT
kamwnoca (A~D) s kakaoro MyraHTa, OIKMCAHHOTO B IPEJCTABIICHHOW HUXKE TaOIuIle.

IlocTaBbTe 3HAK (\/) B COOTBCTCTBYIOIIYIO KJICTKY B JINUCTC OTBETOB.

<O>xuzaeMblii (peHOTUT KaJLTIOCca™>
A. Kamnyc, narormmii moberu BKamnyc, natomuii kopHu

C. Henuddepennuupopannsiit kamryc D. HecrocoOHbI K pocTy Kamtyc

MyTtanus resa

|. Henemust iaaH, cBepxokcmpeccus ipt

Il. CBepxakcnpeccust iaaH, nemerust ipt

. Jemerus iaaH u ipt

24
Download from http://bioolimp.narod.ru



1BO2010 KOREA
THEORETICAL TEST Part B

B17. (2,46amma) Kopau pacTeHHs COCTOST U3 Pa3IMYHBIX THIIOB KJIETOK. THII KIIETOK KOPHS
ompeessieTcs aeenneM u quddepeHnmanieit onpeaeIeHHON CTBOJOBON KIIeTKH (MEPHCTEMHOM
kietkn). Ha prucyHke a mokasaHa mojiHass MUKPOCKOITHYECKas CTPYKTypa MEPBUYHOTO KOPHS
Arabidopsis Ha mpog0IEHOM Cpe3e, a Ha pucyHKe D oTpakeHO pacIoioKeHHe MTPUMOPIHATBHBIX

(CTBOJ'IOBBIX) KJIETOK KOPHS B IPSIMOYTOJIBHUKE, BBIACIICHHOM Ha PUCYHKE a.

- =
gl A
o
N

“FTH 10 11
6

3amoHUTEe TAONWITYy, MPAaBHIBHO COIOCTABHB IIEPEUUCICHHYIO (DYHKIIUIO C MPaBHIBLHBIM

THIIOM KJIeTOK KopHs (1~6 Ha PucyHke @) ¢ cooTBeTCTBYIOIEH HUcxoaHom Kietkoi (7~11Ha

Pucynxke b).
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B18. ( 1,56anna) Ha pucyHke HuXe TTOKa3aHO BHYTPEHHEE CTPOCHUE CEMSIH COCHBI U XyPMBI.

Cocua Xvpma
a
¥
b
Y
[y
Z

Vkaxure 3HAKOM (\/) ABJIFOTCA  JIM  CIICAYIOIIUEC YTBCPXKIACHUA NPABUJIBHBIMA  WUJIN

HCIIpaBUJILHBIMHU.

|. CTpyKTyphl 8 U b 0IMHAKOBEI O TUIOMHOCTH, HO OTIIMYAIOTCS 110

TeHETHYECKOMY COCTaBY.

Il. CtpykTypsl @, b 1 C cOCTOST U3 IBYX Pa3IHUHBIX CIIOPO(UTHBIX CTPYKTYP U

OJTHOU TaMeTO(UTHON CTPYKTYPHI.

. CTPYKTypBI X" Y OJMHAKOBHI KaK 10 INTIOUJTHOCTH, TaK U 110 TCHCTUYCCKOMY

COCTaBy.

IV. CtpykTypa ZuMeeT B TpH pasa OOJIBIIYIO IIJIOMTHOCTD, YeM CTPYKTYpa C.

V. OGe cTpyKTYypHI & U X OKPYKEHBI 3aBSI3bIO.
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AHATOMUSA 1 dPU3NOJIOT U KKUBOTHBIX

B19. (1,8 6aura) KpoBh 4eoBeka MOXHO pa3/eiuTh HA TPH (PaKIUU HPU ITOMOINU HEHTPUPYTH,

KaK MOKa3aHO Ha CIIEAYIOIIEM PUCYHKE.

Beibepute u3 stux ¢dpakmnuii (&~C) Ty, KOTOpas IIaBHBIM 00pa30M OIpeNeNsseT KaKIYIo W3

creyrommx GyHKumit kposr. OTBeT oTMeThTe 3HaKOM (V) B COOTBETCTBYIOMIEH KIIETKE.

OyHKIMA

|. BripaboTka aHTHATEN

[I. TpancmopT yriiekucioro raza

lll. Tparcnopr xene3a

IV. Tpancnopt kuciopoaa

V. OOpa3oBaHue KpOBSIHOTO CI'yCTKa

V1. HeliTpanu3anus 3MeHHOT O siaa
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(B MNeqeE0d cycTae (a)
Ny4eead KOCTE ‘ ' .

i __ nokTeeod cyctae (b)
NoKTEEAA KOCTE

NyyenokTeE0i

CyCTaE (o)

THN CoRQMHEHWA

Wapoeo# cycTae

EnokoEMAHEIR CYCTAE

A
2 KONEHHEIR
bepuoEaa KOCTE _ l cycTae (d) B
manobepuoean
KOCTE :

LMAMHO MY BCKHA CYCTAE
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B21 (2,46am1a) XopaoBble OTIHMYAIOTCS OT OCTAIBHBIX JKAUBOTHBIX MO 4 ONpe/IeIeHHBIM KITFOUEBBIM

MOP(}OJOrHIeCKHM ITPU3HAKAM.

B21-1 (1,26amra) Beibepute U3 mpeacTaBICHHOTO MepeyuHs 4 KIFOUYEBhIX MOP(OIOrHIeCcKuX

IIprU3HAaKa 1 3allMIIUTE KX HOMEPA B KOJIOHKE CJICBA B Ta6J'II/II_Ie B JIUCTC OTBCTOB.

Mopdomnoruueckuit npusHax
1. Bosocku 2Mo031 3J10TOYHBIE LIETH
4. xaOpsl JoTtoxopaa GUIIIeYHUK
/. pacIoyIoKeHHAs Ha CIMHHON CTOPOHE HEepBHas TpyOKa 8anyc
9. xBOCT

B21-2 (1,26amta) Ha pucynke Hike H300pakeHO MOP(OJIOTHUECKOE CTPOCHUE JIAHIICTHUKA
(Branchiostoma). Haiinute kakaplii W3 TPU3HAKOB, KOTOPBIM BBl BHECIM B TaOJUILY
(B21.1) — BoumuTe COOTBETCTBYIOIUN OYKBEHHBIH KOJI B KOJIOHKY B INPaBOM YacTH

TaOJIAIIBL.
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B22. (2 6ayuta) I'paduk HUXKE MOKa3bIBaeT U3MEHEHUS JaBJICHHS B a0PTE, JICBOM JKEITYI0YKE U JICBOM
mpeacepand, KOTOphle BO3HUKAIOT OJHOBPEMEHHO BO BpeMsl CEpACYHOro IUKIA Y
miexonuTaomux. [log rpagukom cxemaTudeckn n300pakeHO Cep/lle U MOKa3aHbl HAIIPaBICHUS

JABUKCHUS KPOBU U COCTOSAHUC KJIAITAHOB (OTKpBITBI/ SaKpLITBI).

AopTa

NeBen
HemyLoueK

P {mm Hy)
2

Nepoe
pencepLue

02 04 06 08 10 12 14

Bpena {cek.)

ConocTaBbTe KaxIblii HOMEp COOBITUSI Ha TpaduKe CepIeyHOro LHKIa ¢ OyKBOH Ha
COOTBETCTBYIOIIIEM CXEMAaTUYECKOM H300paKeHHH ceplna. Bnuimmre COOTBETCTBYIOIIUI

6y1(BeHHLIﬁ KOJ[ B IIPpaBYIO KOJIOHKY B JINUCTC OTBETOB.
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B23. (1,5 6ayura) Ha Pucynke | m3o0pakeHa B3aMMOCBSI3b MEXKIY BECOM M CHENH(DUUIECKON
CKOPOCTBIO MeTa00JIM3Ma Yy HEKOTOPHIX BHUJIOB JKHBOTHBIX, a Ha Pucynke |l mokasan ypoBeHb

norpebnenuss O, yKa3aHHBIMH BHJIAMH B 3aBUCHMOCTH OT CKOpocTH Oera (Ha OeroBoii

JIOPOIKKE).

PucyHok I
5 60
B
E 50
5
@ A0F\ Kapmmopaz menus (7 1)
g Bemoxormat xomruox (21 1)

307

S g o Yepraa xprwa (117 1) et
g 9 20t Cep.an Bemca (440 1) Xp (670 1)
2 E .
a8 =101
o 8 L 1 1 i 1 1 J
e 100 200 300 400 500 600 700

Bec tena (1)

Prcynox I1

§ 6| JaBoparopran meme (21 1)

4]
58 T Cymuaran xperca (41 1)
g g 4 Cm’l‘&ﬂ KpBICa ( 100 r) Cofara (2,6 m‘)
= Cyema (236 1)
" % . Cofaka (18 xT)
1
2. :
2
[ 0 1 1 1 L 1 3 1 1 2 $

d 2 4 6 8 10

CropocTh Oera (KM/4)
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HpOLITI/ITe cJieayronue OOBSICHCHUS U YKaXXUTC 3HAKOM (\/), SABIIACTCA JIM KaXIJ0€ M3 HHUX

IIpaBUJILHBIM HUJIM HEIIPABUJILHBIM.

OO0psicHEeHUE

A. B cocTosSHUM MOKOsI MaJIeHbKHE KUBOTHBIE OTPEOIISIOT OOJIbIIE SHEPTUY]

Ha eIMHUILY Beca, yeM 0oJiee KPYIHbIE )KUBOTHBIE.

B. Ucnons3ys oMHO W TOXE KOJIMYECTBO MHUIMM Ha EIWHUIy Beca Tela,
MaJIeHbKHE YXUBOTHBIE MOTYT TOKPBIBaTh OoJiee JIMHHBIE PACCTOSHUS, YeM

0oJiee KpymHbIEC )KHBOTHEIE.

C. I/ICHOJ'IBSyH OJHO M TOXKE KOJIHYCCTBO ITHWIIH, Ooiee KPYIIHBIC KUBOTHBIC

cuHTe3upyIoT 6ombiie AT®, yem Oosiee MenKkue.
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B24. (1,86am10B) Ecii 661 KOCMOHABT JKWIT Ha TUIAHETE, KOTOPast OOJIbINE U TSXKeIee 3eMITH, OH ObLT
OBI TOIBEPKEeH OOJIBINEH criie rpaBUTaIlui. Kakue CHUMITOMBI BB OKHIQJIA OBl YBUIETH B 9TOM
Cllydae B Telle KOCMOHABTA? YKaKHTe UTS KaXIOr0 U3 CHMIITOMOB 3HAaKoM (V), SIBISIETCS JTH OH

OXKHJIaeMbIM WM He okumaeMbiM. ([IpennosoxkuTe, 4To cocTaB aTMOC(ephl Ha TUIAHETe TaKoi

’Ke, KaK 1 Ha 3emiie).

CuMoToM

A. lloBbllieHre KPOBSHOTO JIaBJICHUS

B. CHmxeHue ypoBHSI JIbIXaHHS.

C. YBennueHue MBIIIEYHOH MacChl

D. VBenudeHue IJIOTHOCTH KOCTEH

E. CHmxenne uncia S3puTpOIUTOB.

F. YBeauuenue COJZICpIKaHUA KUCJIOPOJda B KPOBH

33
Download from http://bioolimp.narod.ru



1BO2010 KOREA
THEORETICAL TEST Part B

B25. (1,5 6amna) Ha cremyromeM pucyHKe IOKa3aH cpe3 depe3 KPOBEHOCHBIE COCYIbI B TKaHU

nedeHd. Tpru OCHOBHBIX KPOBEHOCHBIX COCYa 0003HaUeHbI 3ariaBHbIMu OykBamu (A ~ C).

— C

(ITeyeHouHast BeHA)

A (ITeuenounas
aprepis) }4/
B (Boportnas Bena)
Cnez[yfoume YTBCPIKACHUSA OIMUCBIBAIOT CBOMCTBA KpOBH, HpOTeKaIOH_[Cﬁ qucpes onpe,ueneHHHﬁ

COCYy . Vxaxure AJI KOKIA0T0 YTBEPIKACHUA 3HAKOM (\/) B COOTBeTCTByIOLHCi/'I KJICTKE, B KAKOM

KpPOBCHOCHOM COCYJI€ HAXOAUJIaCh OBl JaHHAs KpOBb.

Onucanue

l. KpOBB C CaMbIM BBICOKHUM COACPIKAHUCM KHUCJIOPOAA.

. Dra KpOBb HepBOﬁ JACMOHCTPUPYCT NOBBINICHUC COACPKaHUA JIMITUAOB ITOCJIC

IpueMa Iuiiu.

. Ota KpOBb nepBoﬁ ACMOHCTPUPYCT NOBBIMICHUC COACPIKaHU A INTFOKO3BI ITOCJIC

IprueMa IuIiiu.
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B26 (3 6amna) Kopeiickuit npodeccop Yapnu Illun cBOOOAHO pasroBapWBail Ha JIBYX S3bIKaXx,

KOpCﬁCKOM u aHrmmiickoM. OH Takke MOT XOpo1I0 06H_IaTBCSI Ha A3BIKE XXCCTOB (SISLIK

nryxoHeMbix). K cokanieHnto, Korjia OH y4acTBOBAJ B JIUCKYCCHSX Ha 3aceqaHusx xiopu MbO

2010,y "ero cayunics wHCYIBT. JJoktop OnmBep ycraHoBMIIa, 4To Y Yapiau moBpexaeHa Kopa

JIEBOI'O

noJiymapus roJIOBHOIO Mo3ra, KOTopass KOHTPOJIMPYCT OHNPCACICHHYHO 4YaCTb 30HBI,

OTBEYAIOIIEH 3a CITIOCOOHOCTh K peur (IICHTP peuu), U BCE 30HBI, OTBEYAIOIIUE 3a TIOABHIKHOCTh

PYKH.

B26.1 (1 6amn) Haunnaromas Mezacectpa npoBepuia ClIoCOOHOCTH K peur y Yapiu. U3 nprBeieHHBIX

HHKE BBIGepI/ITe l'IpaBI/IJ'IBHBII\/'I JAUarHo3s.

A.
B.

Yapnu TpyaHO MOHUMATH, YTO FOBOPUT jJ0KTOp OnuBep.

Yapau TpyaHo nmoHnMathk Teopetnueckue Borpockl MbO 20108 HanevyataHHOM Ha Oymare
BUJIE.

Yapau TtpyaHo nousats cioBo <« IFOBOBb», HanucaHHoe Ha ero crnvHe JAOKTOPOM
10.T.Kuwm.

CnocobHocTs Yapau cBOOOAHO TOBOPUTH MO-KOPEHCKH Mpomnana.

CnocobHocTh Yapnu mmcaTh MO-KOPEMCKM CTUXHM €ro TpaBOH PYKOW TMOJIHOCTHIO

COXpaHUJIacChb.

B26.2 (1 6amr) CiocoOHocTh Yapiu K sI3bIKY JKECTOB U MOJBMXKHOCTD €10 BepXHel KOHEYHOCTH TaKkKe

ObUTM BHUMATENbHO MpoBepeHbl NokTopoMm OmnuBep. PesynbraThl Mokasaqu, YTO OH TaKkKe He

crocoOeH MpaBUIIbHO OOBSICHATBCS HA S3bIKE )KECTOB C MOMOLIBIO JTIO0OH PyKH M JBUraTh MpaBoii

pykoii. Kakuie BbIBO/IBI BBl MOXKETE M3 ATOTO CIENATh?

A.

[ToBpexneHHas pedeBasi 30Ha KOPBl OTBEYAET KaK 3a SI3bIK JKECTOB, TaK M 32 pa3rOBOPHBIN
SI3BIK.

MoTopHble HEHPOHBI KOPBI MPABOr0 MOJYLIApHsl TOJIOBHOTO MO3ra YNpaBJIsIOT MbILILIAMHA
NpaBoi CTOPOHBI TeJa.

30Ha, OTBEYaroLIas 3a MOHUMAaHUE PEeUU, PACIIOI0KEHA B PABOM MOJTYLIAPUH.
Ero 3putenpHas cucteMa Takxke MOBpEXICHA.

Ero BO3MOXHOCTb BBIpa)KaTbCsl SI3BIKOM JKECTOB C TMOMOLIBIO JIEBOH PYKH OcCTajach
HOPMAaJIbHOM.
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B26.3 (1 6amn) B xypuane Sciencedbuin omyOlIMKOBaHbl pe3ylbTaThl UCCIEAOBaHUS MHTepdeiica

mo3sr-MatnHel (BMI) Ha oGe3bsinax. Psij 3anuchiBaroIMX MUKPORJIEKTPOAOB ObLT UMILIAHTUPOBAH
B AaCCOILMATMBHYIO 30HY M B 30HY, OTBEYAIOUIyIO 32 IUIAHMPOBAHHME [IBWKCHUI BEpXHUX
KOHEYHOCTel BO (ppoHTaNIBbHON KOpe HOpMallbHOM 00e3bsiHbI. Bo Bpemst [BMKeHHUs OBLITH 3arcaHbl
AJIEKTPOMHUOIPaMMBbI OT BepxHHX KoHeuHocTel (EMG) u onHOBpeMeHHO ObLIM 3alrcaHbl OTBETHI
HEMPOHOB C MOMOIIBIO UMIUIAHTUPOBAHHBIX 3aMUCHIBAIOIIMX 3JIEKTPOJOB BO (PpOHTANBHOMN KOpe.
bbutn nonyuensl koppensuun Mmexay EMG u HelipoHHbIMU curHanamu uepes kaxasie 200mcek, u
9TU KOppeNsUMM MPUMEHSUIMCH Ul YTNpaBJieHWs IBIKEHUSAMH PyK poborta. OOe3bsiHbl MOTIN
MBICJIEHHO KOHTPOJIMPOBATh pyKy pobota ¢ moutn 100%ycnexom 6e3 UCIoJIb30BaHMs MBIIIL PYKH.

Omnpenenure, OyayT JM STH YTBEpKICHHUS TPAaBUIbHBIMH WM HEMpPaBUJIbHBIMM, €CIIM TaKas

texHonorust BMI Oynet npumeHeHa K yenoBeky.

YTBepxaeHue

HMmmyHonornyeckasi peakuusi sSBJIsieTCsl OHOM M3 TPYIHOCTEH, KOTOpble HAalo OyaeT

npeoaosieTh B OyayIieM rnpu pa3paboTKe MmpoTe3a [yisl MalUeHTOB, TAKUX Kak Yapiu.

I[J'[fl MpaBUJIBHOI'O ACKOAWPOBAHUSA I/IH(I)OpMaL[I/II/I IMJIaHUPOBAaHUS IBWKEHUM YMCIIO

OAHOBPEMEHHO 3aIlIMChIBAEMbIX HeﬁpOHOB JOJI2KHO OBITE YBCJIHYCHO.

['opa3no Gosiee TpyaHo paspaboTaTh poOOT-TIpOTE3 MajbleB, YeM poOOT-TpoTe3

PYKH, ¢ UCTIONIb30BaHUEM TaKoi TexHojoruu BMI

A Ora TtexHosoruss BMI sBisercss noaxonsmed Uil MPEOAONIEHUS] PEUYEBBIX
HapyweHuid y Yapnu mnyrtem JaexoAupoBaHHMs HMHGPOPMALMM MO  YHpaBJICHHIO
JBWKEHUSIMH.

Vv Onucannas TtexHojoruss BMI moxer ObITh KiaccuduiMpoBaHa, Kak MOTOpHas

(Bbixomsmias) BMI  (uHTepdeiic Mo3r-maiiuvHa), TOrAa Kak MCKYCCTBEHHBIN
CJIyXOBOW arnmnapat MoXeT ObITh Ki1acCHU(UIMPOBAH, KaK CEHCOPHBIN (BXOMISIIMIA)

BMI (uHTepdeiic MalnHa-mMo3r).
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B27 (3 6amra) CnMHHOMO3rOBOM HEPB HMMEET YETHIPe BHJA aKCOHOB, OCYIIECTBIISIONIMX TaKHE
¢dusnonornueckue QYHKINH, KaK COKPAICHUE MBIIII] U KOXKHAs YyBCTBUTEIBHOCTD, a TAKKe
BOCIIPUATHE TeMIeparypbl U Oomu. I[IOKpBITBIE MHETHHOM aKCOHBI OOJIBIIOTO JHameTpa
[IEPEHOCAT JBUraTeIbHYI0 HH(POPMAIIHIO, TOTIa KaK HE MOKPBIThIE MHEIHHOM aKCOHBI Majoro
JraMeTpa mepeHocaT OoieByro mH(opMmanmio. Ha H30JMpOBAaHHOM CIIMHHOMO3TOBOM HEpPBE
KPBICBI OBUT TPOBEICH CIEAYIOUIMMA BIeKTPOPU3UOIOTHUCCKUN dKCrepuMeHT. HepB ObLT
MOJBEPIKEH  DIICKTPUYECKOMY CTHMYJIMPOBAHUIO YETHIPEX pa3IMYHBIX HWHTECHCHBHOCTEH.
[TocKoMbKY CTHMYJISIIIESL BBI3bIBaja OJHOBPEMEHHYIO CTHMY/ISIMIO BCEX AKCOHOB HEPBA,
BKJTIOYAst aKCOHBI OOJIBIIION0 M MaJloro JUaMeTpa, Habaroganuch pa3indnabie muku (oT amo d) B
coctaBHOM (citoskHoM) motennuaie aeiicteus (CAP),3apeructpupoBanHoM Ha ocnmiuiorpade.
Cpemnee BpeMs 3aJepKKu mosiBieHus 3tux nmukoB CAP cocraBisio: @, 2 mcek; b, 2,5mcexk; C,

12 mcek; u d, 55mcek. [lnmnHa cimHHOMO3roBOro HepBa coctanisuia 10 cwm.

0.2 mA A
L0 maA
CTHMVIHMPYIOIGG  SaImIChIEAHOLITIET
SIEKTOPOT IMEKTPOR
: i l 1.5 mA
Ll
I — |
CIMHHOMOSTOEOH HepE
10 cra

2.0 mA

0 10 20 a0 40 ol &l

CTHMYIIAINIE  ppend 3aOepEI IOCHe CTHMYTIALIN
{mcex)

B27.1 (16amn) Beruricnute ckopocTh npoBeeHus curnana (M/cek) nuka a CAP .
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B27.2. (1 6amn) Kakoro u3 ciemyromux 3QQPeKTOB MOXKHO OXHJIATh MOCIE CMadyHBAHUS

CpeqHel YacT! HepBa JIOKAJbHBIM aHECTE3UPYIOIIUM CPECTBOM, OnokupyromumM Na+kanams?

A. Bricora Bcex nukoB CAP cHu3uTCS.

B. Bpewms 3axepxku nocie ctumynanuu Beex mukoB CAP cokparutcst.

C. Iluku yMeHbIIATHCS U BpeMsl 3aJIePIKKU COKpaTsTcs m30uparenbpHo B ukax CAPCu d.
D. Tluku ymeHbIIaThCs U BpeMsl 337 KKK COKpaTsTes nzbupareiabHo B mukax CAPa u ¢

E. Iluku ymeHbIIAaThCS U BpeMsI 33I€P’KKU cOKparsTcs n3ouparensHo B mukax CAPbu c.

B27.3(0,56am1a). Kakoit muk CAP oTBeuaet 3a 00JIEBYIO CTHUMYJISIIHIO?

B27.4 (0,56aim1a) Kakoit muk CAP oTBeuaeT 3a COKpaIeHUs MBIIIIT?
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B28. (2,7 06amna) Ha pucyHke HUXe PEJICTaBICHO CTPOSCHHUE CKeJleTa IIePeIHUX KOHEUHOCTEH
terpamnoJi. O6o3HaueHne (@) COOTBETCTBYET UCXOTHON KOHeUHOCTH ampuOmii. [{udpbl u OykBbI

pu KaXJI0i1 KOHEYHOCTH 0003HAYAIOT Pa3JINIHBIC KOCTH, KaK YKA3daHO B IIOAIIUCH IO/

PUCYHKOM.

H: ILteueBas xocth, U: JIokteBas kocth, R: JIydeBas xocts, C: 3anscrbe,

M: ITsacth SCecaMmoBuIHASA KOCTh, 1~5®dananru naabien
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B28.1. (1,86am1a) Kakue u3 cieayronux yTBEpKIACHNAN SBISIOTCS HanboJiee BEPOSTHO

MPaBUILHBIMU ?

I.  (c) um (e) moka3pIBalOT NCUC3HOBEHUE WM CIIUSHHUE B CKEJIETE 110 CPABHEHUIO C

HACXOJHON KapTUHOW y IIPETKOB.

[I. (b) u (g) moKa3bIBAIOT aaNTAIMIO K )KA3HU B OKEaHE.

[ll. (b) u (d) moKa3bIBAfOT KOHBEPIEHTHYIO YBOJIIOIIUIO CKEIIETA.

V. (i) moka3bIBaeT aganTaruio K XBaTaHHIO.

V. CecamoBuanbie koctu y (f) u (g) SABIASIOTCS IBOIIOIMOHHBIMU BO3BpaTaMHU K
UCXOJTHOMY COCTOSIHHIO.

VI. PuCyHKH IMOKa3bIBaIOT TOMOJIOTHYECKUE TIPU3HAKH TTePeTHUX KOHEUHOCTEH

TeTparo.

B28.2. (0,96am1a) Kakue u3 nmepeJHux KOHEYHOCTEMH, M300paKEHHBIX Ha PUCYHKE BHIIIIE,
JIEMOHCTPHPYIOT MM He IeMOHCTPUPYIOT aalTalrio K mosieTy? OtMersTe 3uakoM (V)

COOTBETCTBYIOIYIO KJIETKY B TaOJIMIIE B JIUCTE OTBETOB.
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ITOJIOI'us

B29. (3 6amna) B cinyuae marpudarui mMOTOMCTBO MPOSBISET KaHHUOAIU3M, Chelas caMKy IayKa.
Moroaple Tayku HamagaroT Ha MaTh M CHENAIOT €€, KOrJa JIOCTHTaloT CHenu(uYecKoro
Bo3pacta. [locie Marpudarmm Momoap Ha KOPOTKOE BpEMsl OCTAaeTCsl B TpYIIe, a 3aTeM
MOKHJIaeT THE3]I0 TOCie TpeThel MMHbKH. OTHAKO HEKOTOphIe MaTepd M30eTaloT MaTpu(aruy.
Ecrmu MaTh He chefaeTcst mepBbIM BBIBOAKOM, TO cyriecTByeT 30% BeposITHOCTh TOTO, UTO OHA
CMOXET BBIBECTH BTOPO# BBIBOJIOK. JleMorpaduyeckue TaHHBIE IS ATOTO BUIA MPEICTABICHBI

B Ta0JIHIE.

YpoBeHb
YpoBenb Macca Tena npu|  BBDKHBAHHS OT
Pa3mep BbIBOIKA
BBDKUBAHUS NPU|  MOKUJAHUU BBUIYTUICHUS 10
MIPY BBUTYIUJICHUH
3-eit IMHbKe rHe3a PENpOAYKTUBHOTO
BO3pacTa
1-p1i1 BBIBOJIOK C
100 95% 3,Mr 20%
MaTpuodaruei
1-51i1 BEIBOOK O€3
100 70% 2,0ur 10%
MaTproparuu
2-0if BBIBOJIOK C
40 95% 3,5dr 20%
MaTtprodaruei

B29.1 (1 6amn) Ecnu mayumxu m30eryT marproardv M MOIBITAIOTCS TPOU3BECTH BTOPON
BBIBOJIOK, TO KaKHM, B CpeAHeM, OyJIeT CyMMapHbI pa3Mep 0O0OWX BBUIYMHUBIIMXCS
May4YKOB, KOTOPbIE 3TH CAMKU MOTYT IIPOU3BECTH ?
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B29.2. (1 6am1) Beluvcanre W 3anuiiuTe PernpoAyKTHBHBINA YCIEX JIBYX CTpPATerHii MpH KOTOPBIX

caMKa rayka:
(i) Tlpou3BOAWT TOJILKO OJHY KJIAJKY U ChEIACTCsl TOTOMCTBOM, WITH
(i) HMz6eraeT moenaHus U MbITAETCS OTIOXKHUTh BTOPYHO KJIaaKy?

(PCHPOIlyKTI/IBHHﬁ ycnex 0003HauaeT cpeaHee YHuCIio CIOCOOHBIX K Pa3MHOKEHUIO MOTOMKOB,

KOTOpOE OCTaBJISET OJTHA CaMKa TayKa.)

B29.3 (1 6a/mut) YunuTeiBasi 3BOIOIUOHHYIO IEPCIICKTHBY W IPUBE/ICHHBIC BBIIIIE OTPaHHYCHUS,

BLI6epI/ITe, KaKoO€ IMOBCACHUEC JOJIPKHO OBITh BBI6paHO?

A. Camka He paspemraeT MaTpuo(aruro, MOCKOJbKY TaKOe IIOBEIEHHE CHUXKACT ee
BBDKHBAEMOCTb.

B. Camka nokuaeT raes3zio 10 BEUTYIIJICHUS NTaydaT U3 KOKOHA.

C. Camka moenaeTcss CBOMM BTOPBIM BBIBOJAKOM IOCJE TOTO, KaK OHA MOKHMHYJA CBOH
HEPBBI BHIBOJIOK JI0 MaTpuodarum.

D. Camka noemaeTcst CBOMM MEPBBIM BBIBOJIKOM.

E. Camka He BBIBOJAUT OTOMCTBO, IIPOSIBIISIONIEE KAHHUOAIN3M 110 OTHOIIEHHUIO K

MarepH.

42
Download from http://bioolimp.narod.ru



1BO2010 KOREA
THEORETICAL TEST Part B

B30.(2,66amma) Paboure muesst (ApiS SPECIESYaHIyIOT I epeiadund HHPOPMAIUU O PACCTOSHHH

" HaIlpaBJICHUH UCTOYHHUKA ITUIIIH.

B30.1 (1 6amn) Kakoit mepBUYHBIN CEHCOPHBIN MEXaHU3M IIPHUHUMACT y4acTHEe B TAKOM

CUCTEMEC KOMMYHUKaIWX MCXKY YJICHAMH KOJIOHHUHU B FHeS,Ile?

A. ciyxoBoi

W

BKYCOBOM

. O0OHATELHBIN

o 0O

. OCsA3aTeIbHBIN

m

3PUTENBHBIN
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B30.2(1,6 6anma) Bepxuuit pucyHOK mokasbiBaeT pacnojioxkenune 8 uctounuko nunm (1 ~ 8)mo

OTHOIICHUIO K YJIBIO.

1
ConHue 8 j}* 2
- " -
.':-]- \ -'.‘I 5
e | N ‘-.-11"'
.-,1 ! —— o E. —_— -'._1
7| ¥ - / 3
/ MuenuHLIA ynei
\._.&ﬂ f "
il "
o ri
[ . 4
5

Crnenyronii pHUCYHOK TIOKa3bIBaeT KoJleOaTedpbHBId TaHel[ JJisg ydYacTka mnutaHus |.

[IyHKTHpPHON JIMHUEHN TIOKa3aHO HallpaBJIEHUE I'PAaBUTAIUH.

ComnocraBeTe HaITpaBJICHUC Ha KQKJIbI1 ICTOYHHUK IIHIIU C COOTBCTCTBYIOIIIUM KoJIeOaTeIbHBIM

TaHIEM, TIOKa3aHHbIM Ha CJICAYIOIICM PUCYHKC.
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B31. (1,5 6amra). B TeueHne MHOTMX TOKOJICHHH B HOPMAIBHBIX YCIOBHSIX CPEIbI MPOBOIMICS
0oTOOp JBYX JHHHH KPBIC MO WX MOBBIIIEHHOW WM MOHMKEHHOH CIOCOOHOCTH 00ydYaThes
JIBUTAThCS B JaOWpUHTE. ‘yMHBIC KPBICHI M TIyIble' KpBICHL. B sKcmepuMmeHTe KpBICH W3
KaX/10il JIMHUM BOCHMTBHIBAIKMCH NPH TPEX YCIOBUSAX OKPYXKAIOLIEH cpenbl, pa3indaromuxcs
KOJINYECTBOM 3PHUTEIBHBIX CTUMYJIOB. OTPaHUYEHHBIX, HOPMAJIBHBIX U oOorameHHbIX. ['padux

HHMIKC IIOKA3bIBACT IMOBCACHHUC B3POCIIBIX KPBIC B BHUAC 4YHCIIA OH_II/I6OK, COBCPHICHHBIX IIpH

JIBUYKEHUH B TAOMPUHTE JIBYX JTUHUH KPBIC, YMHBIX U TTYIBIX.

YKa)KI/ITe, SABJICTCA JIM KAXI0€ U3 HUXKCIIPUBECACHHBIX 3aKJIIOYCHUM IIpaBUJIbHBIM HJIN

170
160
150
140
130
120
110

Yycoe omuior

Orpannuenntie  HopmaneEble Vmyumennnte

HETPaBHIIbHBIM, BHecs 3HaK (\) B COOTBETCTBYIOILYIO KJIETKY B JIACTE OTBETOB.

3akiroyeHue

OTOT OKCIICPUMCHT JOKa3bIBACT, 4YTO 0T60p 0 XapakTepy IMMOBCIACHUA

IMPUBOJUT K TCHETUYCCKOMY PA3JIMINUIO MCIKY JIMHUAMMU.

Ecmm JABC JIMHUWU KPBIC BbIpallliBaTb B HOPMAJIBHBIX YCJIOBHAX, OHH JCIAalOT

OJMHAKOBOC KOJIMYCCTBO OIIIHOOK.

DTOT HKCHEPUMEHT IIOKa3bIBAET, YTO 3pUTENBbHBI CUTHAl Ha paHHHUX

CTaauAX Pa3BUTHA BIIUACT HA ITOBCACHUC B3POCJIBIX KPBIC

[loporoBass BenuMYMHA 3PUTEIBHBIX CTUMYJIOB, KOTOpbIE 3HAUYUTEIHHO
yIJIy4IIaloT TOBEJEHHE B3POCIBIX KPBIC, pa3iinyaeTrcs y TIYNbIX U YMHBIX

KpBIC.
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I'EHETHUKA U 3BOJIIOLIUA

B32 (26amta) ¥V mnomoBoit mymiku Drosophila melanogaster moi onpenensiercst cucremoit XX-XY.
VY uenoBeka Y-XpoMocoMa OIpeeisseT MyXckod 1moj, a y Drosophila- wer. B otnuume ot
aTOrO, ompesencHue moja y Drosophila 3aBucuT oT cooTHOIIEHHS X-XpOMOCOM M YHCIa

ayTOCOM B ralJIOUTHBIX HA00Pax y KaKJIOH MYIIKH.

Ta6Jmua HHUXKC ONHUCBHIBACT IIATh MYTAHTOB, ¥ KOTOPBIX Ha60p TTOJIOBBIX XPOMOCOM U

rarION IHBIA H8,60p ayTOCOM OTJIMYAIOTCA OT HOPMAJILHOTI'O.

VYkaxute 3HaAKOM (\/), 10J1 KQXI0T0 U3 3TUX MyTaHTOB.

HaGop mosioBEIX XpoMocoM ["anmon ek HAOOP ayToCOM
A X 2
B XXY 2
C XXX 3
D XXXY 3
E XX 4
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B33 .@2,4 6amna) Crnenyromye YTBEPKIACHUSA KacaroTCsl SBOJIOIMOHHOIO XapakTepa
MOP(hOJIOTHIECKUX MPU3HAKOB KUBOTHBIX. YKAXKUTE, SBISETCS JTH KOKI0E YTBEPKICHHUE
TIPABHIGHBIM A HEMPABHIHHBIM, IIOCTABHB 3HaK (V) B COOTBETCTBYIOIIYIO KIIETKY B JIHCTE

OTBECTOB.

YrTBepxaeHUs

l. DBOIIONU - 3TO SIBJICHUE, XAapaKTCPUIYIOIICCCs HAITPABJICHUCM, IIOOTOMY

MOP(OJIOTHYECKHU CIIOKHBIE (POPMBI 00pa30BaAIUCh U3 MPOCTHIX.

Il I'eneTnueckue MyTaluu BCEerlia NpUBOJAT K MOp(bOJ'IOFI/I"IeCKI/IM U3MCHCHUSM.

. VBeauueHune pasMepa Tejia JKUBOTHOI'O HC SABJIACTCA YHUBCPCAJIBHBIM ABJICHUCM B

9BOJIIOITHUH.

V. Mop(bonomqecxne HU3MCHCHHUSA  OPraHU3MOB  HC  ABJIAIOTCA  PE3YyJIbTAaTOM

aIUTOMETpUYecKoro pocta (auddepeHInnatbHOro pocTa yacTei Tena).

V. Buzasl XopAoBbIx 0ojiee CXOIHBI Ha CTagusiX 3MOpPUOHOB, YeM BO B3pPOCIOM

COCTOsHHH.

VI. J1J1s1 HEKOTOPBIX TPYIIT OPraHU3MOB (PUIIOTEHETUUECKUN aHATU3 TIO3BOJISIET

BBISIBUTDH HaIpaBJIeHUs] MOP(HOIOTHUECKON IBOTIONNH.
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B34. (3 6amra) Cremyromue TabIUIBI MPEACTABISIET PE3yIbTaThl CKPEIIUBAHUS PACTEHUN ¢ TpeMs
CIICTUICHHBIMY TeHaMU. TeH F ompezenseT 1mBeT MBETKOB, TeH S onpenersieT OKPacKy CeMsiH U
reH L ompezernsieT BEICOTY pacTeHHs. Y KaXXJI0TO TeHa MMEEeTCs TI0 JBa ajuIesl, CPeIr KOTOPhIX
OJIMH aJUIellb TPOSBISET TOJHOE JIOMHUHHPOBAHWE HAJ ApYyrUM aivieleM. PacrteHus c
JIOMUHAHTHBIM ()eHOTHIIOM BBICOKHE M MMEIOT KpacHbIC IIBETKH M JKEJIThIe cCeMeHa; PacTeHHUS C
pereccuBHBIM ()EHOTHUTIOM HU3KHE W UMEIOT OeJIble IIBETKH M 3eJIeHbIe ceMeHa. J[omycTiM, 9To

KPOCCHHTOBEP MEX]1y JIByMsI TeHaMU [TPOU30LIEI TOJBKO OJIUH pa3.

Kpacubie nBetku/xentoie cemena (FfSs) X Oerple 1iBeTku/3eneHbie ceMeHa
Pomutenn
(ffss)

Kpacnsbie nBetsl / | benbie uBetsi / | Kpacuble niBetsr / benbie et /

denoruns! F
JKEJThle CeMeHa | 3eJICHbIe CeMeHa | 3eJICHBIC CEMEeHa JKeJIThIe ceMeHa
Yacrota
0,49 0,49 0,01 0,01
IMOTOMKOB F
Pomurenn Bricokoe pacrenune/xentoie cemena (LISs) : camoonbiienne
Bricokoe Huzkoe Huzkoe pacrenue

Bricokoe pactenue
®denotumsl Fy pacrenue / pacrenue / /
/ )xenThie ceMeHa
3eJICHBIC CEMEHA | JKEJIThIe CeMEHa | 3eJICHbIC CEMeHa

YacroTta
0,51 0,24 0,24 0,01
IMOTOMKOB F

B34-1 (0,96am1a) Ykaxure 35akoM (V) B THCTE OTBETOB, SIBISCTCS JIH KaXI0E YTBEPIKICHAE

IMpaBUJILHBIM HUJIM HETIPAaBUJIbHBIM
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YTBepkaeHue

I.  Spacnonoxen Ommxe k L gem k F.

II.  Hexoropsle BBICOKHE pacTeHHuss F; c 3eJeHBIMH ceMeHaMHu SBISIOTCS

pe3yJIbTaToM KpOCCHHTOBEpa

lll.  KpoccuHroBep mpoucXoauT B mpodaze meiiosa |.

B34.2. (0,8 6ayuta ) CkoJIbKO TEHOTHIIOB MOKHO HaOIOAaTh y pacteHuit Fp , umeromumx

BBICOKHI POCT U KECJITBIC ceMeHa?

B34-3. (1,3 6ayuta) PaccunTaiite paccTosiHMe Ha TEHETHYECKOW KapTe MexAy reHamu L u S

(Onna equHUIA KapThl = paccTosiHue B 1% pexoMOMHAIH)
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B35. (2 6amia) Buusy nmokaszaHo Haclie/IoBaHHE TeHETHUECKOTo npu3Haka PKU
(dbenumnkeroHypHsi), KOTOPBIi BBI3BaH periecCUBHOM MyTanueit rea PAH (koaupyet
(beHnTaTaHIHT U APOKCHIa3y). Y MOTOMCTBA HAOIONACTCS MOJTUMOP(H3M IO JUTHHE
pecrpukimonnsix GpparmentoB (RFLP, Restriction fragment length polymorphisrya PAH y
Kaxaoro naauBuayyma. Muanusuayym Il-2 6onen PKU.

P[] O

-1 1-2

| l
F1
] 1-1 I -1 B |l-2]—| ||-3—| -4 — |-2]—| ]

—10kb

-— Tkb
—— bkb

Jkb

[T

—+— 1kb

B35-1. (1 6amn) ®enorun RFLP wamuBuayyma IlI-2 we mpeacrasnen. M3 mpeacTaBleHHBIX
Hmwke Ha rene BapuantoB (A~D), BeiOepuTe TOT, KOTOPBIA COOTBETCTBOBA OBl

uHIUBHAYyMY |1-2.

B35-2. (1 6amn) ®enorun RFLP wamuBunyyma IlI-4 we mpencrasnen. M3 mpeacTaBlieHHBIX
HIDKe Ha rene BapuanTtoB (A~D), BbIOEpUTE TOT, KOTOPBI COOTBETCTBOBATI OBl

uHIuBHAYyyMY |1-4.

<IIpumep>

——10kb

— Tkb
—— 5kb

—— 3kb

[T

— 1kb
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B36. ( 2 6ama) 10° KIeTOK TPOHHOro MyTaHTa ImTamMMa aposxokeii (leu” his trp’) GbuTH BbICesHBI Ha
MUHHUMAaJBFHOU cpejie WM Ha MUHUMAaJIbHOU cpefie ¢ I00aBIeHUEM pa3IMuyHbIX KOMOMHAIUHA
TUCTUAMHA, JeinnHa ui Tpunrodana. Kyiastypsl Beipamuany npu 25°Cumu 37°CB
teuenue 3 qHel. Ha kaxo# yarike ObLI0 MOACUYUTAHO YUCIIO KOJIOHHUH U 3TU pe3yIbTaThl

MMpEACTABJICHLI B TaGJII/II_Ie HUKE.

Jlo6aBKM K MUHAMAJIBHOM Yucmo konoHui
cpene 25° 37°
bes mobaBok HET HeT
His, Trp HET HET
Leu, His 8 7
Leu, Trp Konounu cimnuce 11
Leu, His, Trp Komnonuu cimnuce Kononuu cimnuce

B36.1 (16amn) Kakoit Tun mytanuu Haubosiee BeposiTHO BbI3bIBaeT penorun his ?
A. MyTanus, MpOsBIISIOIASCS TOJIBKO B ONPE/ICTICHHBIX YCIOBHSIX CPEIIbI
B. nenenus
C. ToyeyHas MyTanus
D. mucceHc-myTanus

E. HOHCCHC-MYyTalusa
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B36.2.(1 6amn) Kakoit Tun myranuu Hauboliee BeposITHO BbI3bIBaeT penorun leu” ?
A. MyTanusi, IposBISIONIAsCS TOJIBKO B ONPeIeIEHHBIX YCIOBHSX CPEeIbl
B. nenenus
C. ToueuHas MyTanus
D. mMuccenc-myrarus

E. HOHCCHC-MyTalusa
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B37. (2 6amna) I'pynma kpou ABO y uvesoseka onpenensercs nsymst reaamu (H u 1). Bo-niepBbix,
red H kogmpyeT mpeanecTBeHHUK anTureHa. JlomuaanTHbI#M awtens (H) mpuBomut k
9KCIPECCHH MPE/IIIECTBEHHMKA, a pereccuBbIii aiens (N) He mpuBoauT. Bo-BTOpHIX, reH |

UMeEeT TPH aJlIeNIbHBIE (POPMBI, 1A 1Bu1® u omnpenenset rpymnmsl kposu (A, B, Owmmu AB).

Mysk4drHa ¢ TpyIIoi KpoBu A U KeHIIMHA ¢ TPYIoi KpoBu B BeTymaroT B Opak. Kax b u3
HUX SIBJSIETCS TETEPO3UT0TOH 1 1o Teny H, u 1o reny | . KakoBa BeposSTHOCTh pOXKIEHUS ChIHA

¢ rpynmoi kpoBu O?1IpencraBpTe 0TBET B %0, OKPYIJIMB €T0 JIO IIEJI0T0 YhCIa.
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B38. (2 6amma) Hajauuaue 60posibl Y HEKOTOPBIX KO3 OMPEEIIIETCS TeHOM (00poaaThlii), KOTOPBIi
nMeeT jBa ayutens: 6es6opoxoctn (BY) u 6opoxaroctn (BY). Amnens B® assisercs
JIOMHHAHTHBIM Y CaMI[OB, HO PEIIECCHBHBIM Y caMoK. [ToroMcTBO F1 OT ckpemuBanus
6e300po10ro Ko371a ¢ 60po1aTo# K030 OBITO CKPEIIeHO MEXTY COO0M TSl TIOTyIeHHS

nmokoJseHus F2.

bes6opoapiii ko3en (3') X 6opoaaras ko3a ()

FixF

)

VYkaxute 3HaAKOM (\/) B COOTBETCTBYIOIIEH KJIETKE TaOJIUIIBI B JINCTE OTBETOB, SIBJISIFOTCS JIA

KaXXI0€ YTBCPIKACHN A BEPHBIM HUJIM HCBECPHBIM.

Yr1BepxkaeHue

A. Ko3ssl F; 6oponaTtsre.

B. IlonoBuna nokonenus F, 6oponarasi.

C. Opna yetBepras yacth ko3 F, 6oponaras.

D. TI'en Hanuuus GOPOJBI CHEIUIEH C TIOJIOM.

E. I'en 60pOJIaTOCTI/I HacJIEAy€EeTCs 110 3aKOHaM Mengens.
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B39. (3 6amra) Ber cekBenupyete montexyry JIHK mmunoit 16 bpro meromy Canrepa. Buusy
MIOKA3aHo pasjesieHre pparMeHTOB METOIOM SIIEKTPOhOpe3a BHICOKOTO pasperieHus. Bor

BuauTe, uto Aopoxka ddCTPObLIa moBpekIeHA.

ddGTP ddATP ddTTIP ddCTP

B39.1 (16amn) Vkaxute 3HakoM (V) Kakue U3 CIeAYIOMIIX KOMIOHEHTOB JOJIKHBI

[IPUCYTCTBOBATH B PEaKIMOHHOM cMecH, coaepikarieir ddGTP?

Kommonent

A. JIHK-monumepasa

B. Ilpaiimep
C. dATP
D. dGTP

E. Marpuua JIHK, koTopyto Hamo cekBeHMpOBAThH
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B39.2.(1 6amn) Kak Biusier orcyrerBue 3'-OH-rpynmer B dAdNTPsha cuntes JTHK?
A. Dto ycuimsaer paspymenue JITHK.
B. OTo mpensTcTByeT NpaBMIILHOMY CIIAPUBAHUIO OCHOBAHUH.
C. Oto necrabunmsupyeT GpochoaudrpupHbIe CBSI3U.
D. Dr1o akTUBUpYET HyKJI€a3Hbl.

E. O1o npenoTBpamaetr obpazoanue GpochoaudrpupHBIX CBS3EH.

B39.3(1 6ayn) . Kakas mocnenoBarensrocTh JJHK siBiisieTcs mpaBriibHOM?
A. 5-AGGCTACCAGAAATCC-3'
B. 5-CCTAAAGACCATCGGA-3'
C. 5-GGATTTCTGGTAGCCT-3'
D. 5-TCCGATGGTCTTTAGG-3'

E. 5-TGATGGTTTTAGG-3'
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B40. (2 6anna) Jlaiite oTBET Ha CjIeIyIONIUE JBa BOIIPOCA, HCIIOJIB3Ys TAOIUIly TeHETHYECKOTO KO/Ia,

MIPEJIOCTABIICHHYIO HIDKE.

2nd base in codon

U | C| A |G

Phe Ser Tyr Cys

U Phe Ser Tyr Cys
Leu Ser | STOP | STOP

Leu Ser | STOP | Trp

Leu Pro His Arg
C Leu Pro His Arg

Leu Pro Gin Arg
Leu Pro Gin Arg

Ile Thr Asn Ser
A Ile Thr Asn Ser

Ile Thr Lys Arg
Met Thr Lys Arg

Val Ala Asp Gly
G Val Ala Asp Gly

Val Ala Glu Gly
Val Ala Glu Gly

1st base in codon
UOPOd UL 98B(q PIg

QEFac|QrQc | Qrad|@rad

B40.1 (1 6amn) Kakas w3 cieayrompx MyTalui mpuBeia Obl K BO3HUKHOBCHHIO HOBOM

matpuisl JIHK, ¢ kotopoit Mor OblI OBITH TPAaHCTMPOBAH CaMblif KOPOTKUHN MENTHA?
5- ATG GCT GGC AAT CAA CTA TAT TAG -3
Mampuunas numo JHK 3- TAC CGA CCG TTA GTT GAT ATA ATC -5

Homep nyxneomuoa 1 4 7 10 13 16 19 22

A. nenenus HyKJIeoTHIa HOMEp 7

B. tpancBepcus G—C B HykieoTuae Homep 9
C. tpamsumus G—A B HykieoTuae Homep 13

D. wuncepmus -GGT-nocne HyKI€oTH1a HOMEDP S
E. tpancBepcust T—A B Hykieotuae Homep 18
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B40-2. (1 6amn) B GakTepuaibHOM T'eHE MPOU3O0IILIa CEPUs TOYSUHBIX MYTaIliil, pPe3yIbTaToOM
Yero sIBUJIOCH 3aMelleHre OCTATKOB aMUHOKHCIIOT B TOPSIKE, TIOKa3aHHOM Ha CXeMe

HUXKE.

‘ Ile }—" Leu ‘
| Lys |— sTop |

Co K

Kakast aMMHOKHCIIOTa Ha CXEME MOYKET UMETh OOJIbIIe OJHOT'0 KOAOHA, YTO ITPHUBEIIO K

Mpe/ICTaBJICHHON BhIIlIE KapTHHE B PE3yJIbTaTe TOYSUHBIX MyTalluii?

A. Gly
B. Arg
C. lle
D. Leu

E. Lys
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B41. (2 6amna) [Ipeanoaoxum, 9T0 Bl HAOIIOJAaeTe MOMYJISIIHIO MaJ0ro MyYHOI'O XPYyIIlaKa,
coctostmyto u3 10000cobeti. OGBIMHO KYKH KPAaCHOTO I[BETA, OJTHAKO 3Ta MOMYJISIIHS
HoJMMOpQHA TI0 AyTOCOMHOM MyTaIlMU OKPACKHU TeJja, IPUBOJISIICH K YepHOMY I[BETY, KOTOpast
obo3nauaercs b/b. KpacHslil IBeT JOMHHHUPYET HAJl YSPHBIM, TAKMM 00pa3oM, 0COOH ¢
renotunamu B/B u B/b kpacHoro nBera. JIomycTiuM, 9TO Ha MOMYJIAIUIO PACIIPOCTPAHSIETCS

3akoH Xapau-BaitaOepra, npuuem gactotsl f(B) =p = 0,5 u f(b) =q=0,5.

B41.1 (16amn) KakoBa oxumaemast gactotsl ajuieneit B u b, coorserctBento, eciiu 1000
YEePHBIX 0CO0EH MUTPUPYET B mOMyIsnui0? (JIOIyCcTHM, YTO BCE IPYTHE YCIOBUS

3akoHa Xapau-BaitHOepra BBITOIHSIOTCS. )

B41.2 (16amn) Kakoii 6yaer yacrora ayuteneit B u b, cooTBeTCTBEHHO, €Cii TPOU30HMIET
KpuTHUYecKoe coObITHE (3P PEKT OYyTHUIOYHOTO TOPJIBIIIKA) B TIOMYJISIIMHA U BBIKHBYT

TOJIBKO Y€TBIPC oco0Ou. OZlHa KpaCcHasd reTepo3uroTHas caMkKa v Tpu YCPHBIX caMua’?
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IKOJO0TUsA

B42. (2 6amna) Teopust Guoreorpaduu OCTPOBOB YTBEPXKIACT, YTO UHCIO BHIOB Ha OCTPOBE
OTIPEJIeNISICTCS, CKOPOCThIO BCEJICHUS (MMMHIpPAIK) HAa OCTPOB HOBBIX BHJIOB U CKOPOCTHIO
WCYE3HOBEHHS BUJOB Ha ocTpoBe. CKOpOCTh MMMUTpAIIMH HAa OCTPOB CHUKAETCS IO Mepe
yIaJIeHUusT OT MaTepHhKa, a CKOPOCTh HMCYE3HOBEHHS CHHIKACTCS C YBEIUYECHHEM pa3Mmepa
ocTpoBa EciM CKOpPOCTH BCEJCHHS W WMCUE3HOBEHHWS Ha OCTPOBE paBHBI, YUCIO BHJIOB Ha

OCTPOBE JOCTUTACT PAaBHOBECH.

Hymvomrparpnia

YporeHE

¥ T T

T
Sy So S5y 8y

Tscao BHIOE Ha
0CTPOBE

VYkaxuTe NpaBUIIbHOE YHCIO BHIOB B COCTOSHHH paBHOBecHsS (S ~ &) aus KaxIoro us3
YEeThIPEX OCTPOBOB C pa3IMYHBIMH KOMOWHAIMSAMH DPACCTOSIHHS OT Martepuka (OJm3ko u

JlaNieKo) u mromann (MajJeHbKHiA U OOJBIINON), KaK IMOKa3aHO Ha PUCYHKE BHIIIE.
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B43. Y tpex BumoB mouBsl (8, b, u C) OblIM mccieoBanbl 3HadeHHe PH u cojepkaHue KHCIBIX
karnonos (H', AI*") u npyrux xarnonos (C&*, Mg>, K*, Na"). Ha pucyHke HumKe mokasaHsI
PE3yIIbTAThI OTOr0 MCCIIEA0BAHUS: Oellast 4acTh KaXKIOro CTOJI0A MOKAa3hIBAET YPOBEHD KHUCIIBIX
KaTHOHOB, a 3allITPUXOBAHHAs YacTh IOKA3bIBAET YPOBEHD APYIHX KATHOHOB. (BeIMuMHbI JaHb!

B €IMHUIIAX CAHTUMOJIB/KT.)

10

10

pH=55

OTMeThTE 3HAKOM (\/), ABJIACTCA JIM KAKAOC ONMMCAaHUEC ITPABUJIBHBIM UJIX HCIIPABUJIbHBIM.

Omnucanue

|.  TOKCHYHOCTH AJIIOMUHUSA B IOYBE A 00JIee CUIIbHAS.

Il. TIlouma b COJACPIKUT OOJIBIIIMHCTBO MHUHCPAJIBHBIX BCHICCTB, KOTOPLIC MOKCT

HCIIOJIb30BAaTh PACTCHUC.

lll. Taxwme anmonsl kak NOz u PQy uUMEOT TEHICHIHIO Ty4llle YJIEp>KUBATHCS B

IIOYBEC, YEM KAaTHOHBI

+ v
IV. . Yem Gompine H™ 3amernmaer apyrue KaTHOHBI, TeM 0oJiee KHCIIONH CTaHOBUTHCS

Imo4yBa
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B44. (2,2 6amna) PucyHOK HMKe MOKa3bIBaeT MHpPAMHIbI OMOMAcC JIBYX SKOCHCTEM, KaKaas W3

KOTOPBIX COCTOHT M3 YETHIPEX TPOYUUECKHX YPOBHEH.

a b

B44.1 (1,2 6amma) Kakue w3 creayromux OOBSICHEHHM SBIAIOTCS PABUIBHBIMH HJIH

HenpaBrbHbIME? [TocTaBbTe 3HaK (V) B JTHCT OTBETOB.

OO0BsicHEHTE

|. TTupamuma a oTpaskaeT MOTEpPH SYHEPTHU U3-3a JIBIXaHUS BHYTPH TPOYUIESCKIX

YPOBHEW U TIOTEPH SHEPTHH MIPH MIEPEHOCE YHEPTHH MEXKIY TPOPHIECKAMHU

YPOBHSMU

Il. ITupamuma b mpeacrasisier sKocUcTEMY ¢ OBICTPBIM 00OPOTOM Ha YPOBHE

MEPBUYHBIX MTPOIYIIEHTOB.

. JIms kakmoit SKoCHCTEeMBI €€ TupaMuia SHepruil oOparHa mupaMuie GuoMace

IV. lnst nByx skocucTeM, SPPEKTHBHOCTH MPOAYKIIUU CTAHOBHUTHCS BBIIIIE C

BO3pacTaHUEM TPOPUIECKOTO YPOBHSI.

B44.2. (1 ©6amn) Cuuras, uro bsKoyoruueckas 3(P(PeKTHBHOCTE MEKAY TPOHUUECKUMHU
ypoBHsimu paBHa 10% , kakas uymcrtas (HETTO) MEPBHYHAS IPOIYKTHBHOCTH

nmoTpedyeTcss I €XEerogHoro cOopa 2 T yriepojaa Ch® ¢ TPETHETO YPOBHS

KOHCYMEHTOB?
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B45. ( 2,86anm0B) HenaBHee riobanbHOe MOTEIUICHHE XapaKTepU3yeTcs BO3pacTaHHEM YPOBHS B
aTMoc(epe pa3IMYHbBIX Ta30B U adpo30Jjell (MaeHbKIX YacTHUI], HAXOJSIIIXCS B BO3/IyXe),

MHOTHE U3 KOTOPBIX BO3HUKIIA B PE3YJILTATC ACATCIIBHOCTH YCJIOBKA.

B45.1 (0,8 6amtoB) OueHute, SBISIOTCS JIM CICIYIOIIUAE YTBEP)KICHHUS OTHOCHTEIIBHO POJIH
3THX aTMOC(EpPHBIX Ta30B U a’po30Jieil B YCTAHOBIECHUU TI00AIBHON TeMIeparypbl

BCPHBIMHU UJIN HeBepHBIMI/I?

|. DOtumrassl pacceuBarOT KOPOTKOBOJIHOBYIO painaliuio, U3JIyIaCMYIO COJIHIICM

[I. DT ra3er abcopOUPYIOT U TepeusNydaroT HWHPPAKpaCHYIO paJaHaIluio,

H3JIy4acMYIO C IIOBCPXHOCTHU 3emum

[1l. Aspozonu nmpensiTCTBYIOT KOHBEKIIUH TEIIa B KOCMUYECKOE TPOCTPAHCTBO

IV. Conneunas paguanus HEAABHO BO3pOCiia cCamMa II0 cebe HE3aBUCHMO OT

IIPUCYTCTBHS Ta30B WIH a3p030JIeh
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B45.2. (2 6anna) Beibepute U3 clenyomero Crucka ra3oB TOT, KOTOPhI HanOoJiee BEPOSITHO

CBs3aH CO CJIICAYIOIUMU YTBCPIKIACHUSAMU.

<Ilepedensn razop>
a.['mapodropyraepoast (CFC) b. CH c.CQ
d N, e. G f. N.O
YTBepxaeHue

l. ;3 IMPOUCXOJUT TJIaBHBIM 06p330M U3 TOprovYrux HCKOIIAaCMbIX M BLIp}/6KI/I

Jieca, 4YTO BHOCHUT HanOOJIBIIHH BKJIaJ BO BceoOlee IMOTEIICHHE

[I. Dto0 ra3 ¢ Haubojee BHICOKHM IOTEHIHAIOM IJIOOAIBLHOTO MHOTEIUICHHS (110

cpaBHeHuo ¢ COy)

lll. T'a3, Hamuume KOTOpPOTO B cTpaTocdepe HEOOXOTUMO IS TOJIEPIKAHUS
’KM3HU Ha 3eMJIe, TOTJa KaK B cTparocdepe OH OKa3bIBaeT BpeAHBIN AP PeKT Ha

YCJI0BCKa.

IV. T'a3, KoTOpbIii, Kak CUUTAETCs, HE BHOCUT BKJIA]l B IJI00AIBHOE MOTEIJICHHE.

V. Fa3, 06p33y10H_II/II7ICSI U3 MYCOPHBIX CBAJIOK W KMBOTHOBO/ICTBA, KOJIMYCCTBO

KOTOPOr'o CTpEMHUTCIIBHO BO3POCJIO B IOCJIICTHUC 200mnerT.
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B46. (2 6ayuta) Ha prcyHke cxemaTHdeckd IMoKa3aHa MPOIYKIUS TPEX XOPOIIO U3BECTHHIX JePEBbEB

JIUCTBCHHOTIO JIE€Ca. HpOI[yKI_II/IH BbIpa’XCHaA B KT’ CYXOﬁ MAacCChI Ha I'€KTap 3a Ir'ox.

Mpad Ayé Byk

NuctbAa Quercus robur Fagus sylvatica

Carpinus betulus
_\‘( fW /,
NpeBecHble X / et
yacTn 2 - ; A y

leaves 3y Cleaves
2\:/‘\ | leaves Eﬁ ? privha

1300 1030

woody
parts e

DepeBbA 2550 | Tl

2
QN
Kycrapunkn | trées 9490«— 3850 [=—7——
Hazemnana Ny ches 216

BereTaunA

\ ground | w5
|vegetation |'| . _
OpraHnye ckmit ﬁflﬂ —%lﬂ, @ { - oo, )
ocanok /‘ﬁ/ .
i - subterraneous
\ organic mf s @ ground flora

~deposit . '
~ 134 ™
2082 T~ _Moasennan
¥ no4BeHHaA
- ipnopa
/p";fji?;“" subterraneous|_ roots of trees bnog
d production | and bushes
groun \, 2000 =
| |
Hapzeuuan ! \
npoaykuma total KopHn
/ production I
Mopzemnan OepeBbeE H
/ npoayKunA KYCTapHHKOB
Ooman
npoayKuuA

BreruncnuTe, kKakas 4acTh OOIIEH MPOMYKIIMU o0OpasyeTcss HaIIOYBEHHBIMU JAPEBECHBIMU
JacTSIMHU.

OTBeT npejicTaBbTe B BUAE MPOIICHTOB (%), OKPYIIIUB YKCIIO JIO IENIOTO.
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BUOCUCTEMATHUKA

B47 @ 6amna) Ha pucyHkax a u b n3o0pakeHbI KaKTyC M3 MYCTBIHA B AMEPUKE M MOJOYail U3
aQpUKAaHCKOM IyCTBIHK, COOTBETCTBEHHO. bBBII TPEUTIOKEH HSBOJIOIMOHHBIA MEXaHU3M,
OOBACHSIOIINM MOP(POIOTHIECKOE CXOJICTBO MEXKIY STHMH HEPOJICTBEHHBIMH BHIaMH. BBLTO
MOKA3aHO, YTO TOT K€ IBOJIOMUOHHBIA MEXaHU3M JEHCTBYET Ha YPOBHE ITOCIIET0BATETBHOCTH

JIHK.

Monouaii

(a) (b) (c)
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Kakoe w3 mpesncraBieHHBIX Ha PHUCyHKe C 3BOJIONHMOHHBIX JpPEB SBISCTCS HAMITydInei
MOJIEKYJIIPHON MOJIENTBI0 MOP(OIOTHYECKOTO IBOJIIOIMOHHOTO MEXaHHW3Ma, HAOI0IaeMoro y
kakTyca u Mmosouas? bykBel A, C, G u T Ha MOJIEKYJISIpHOM OHBOJIOIMOHHOM JpEBE

o6o3HayvaroT ocHoBanms JIHK.

A. Jpeso (a), mapa 1u 4
B. Jpeso (b), mapa 1u 2
C. Jpeso (C),mapa 1u 5
D. Jpeso (c), mapa 2u 3
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B48. (2 6amma) Ha crmemyromeM pHCYHKE MpPEACTaBICHO HOBeHInee (GHIOreHETHYECKOE JIPEBO
IapcTBa JKUBOTHBIX. PaccMoTpuTe BHUMATENbHO CTPOEHHE JIpeBa W JIaliTe OTBET Ha

CJIeJIyIOIINE BOIIPOCHI.

Crpexaronnte Fecgmmermmie

Hapgmim Hapgmim
KIIIEHHO
[ybrm — Typbemaph Eropirmopotsie CrIpamHBIe e

Porifera Cnidaria Acoela (3) Deuterostomia  Lophotrochozoa Eedvsozoa

- (2)

= ()

B48.1. (1 6amn) Kakue cunanoMop(Hble Tpu3HAKU Hambosee moaxonaat Homepam (1) u (2),

cooTBeTcTBeHHO? BHecute 3HaK (V) B COOTBETCTBYIONTYIO KIIETKY.

A. CerMeHTHPOBAaHHOE TEJIO

B. Hactosmas nuddepennunarus Tkanei
C. DmOpuorenes

D. bunarepanbHasi cCHMMETpUs

E. Pa3zBurtue 3x30ckesera
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B48.2 (1 6amn) Kakue u3 cieayromux TPy OTHOCITCS K BTOpHYHOPOTHIM (TaKCOH HOMEP

3)?

A. Echinodermata, Arthropoda
B. Echinodermata, Chordata
C. Mollusca, Arthropoda

D. Annelida, Mollusca

E. Chordata, Mollusca
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B49. (2 6amta) Bupyc rpunma A eXeroaHo BbI3bIBACT SMUIESMHU PUIIIA U WHOT/IA TTAHAEMHUH 3TOTO
3a0oneBanus. ['enom Bupyca rpumnmna A coctout u3 BochMmu Ineneir PHK, xoaupyrommux B
obmeit coxxaocty 11 6enkoB. [lltaMMbr Bupyca rpumma A MOTYT OBITh KJIACCH(MHUITUPOBAHBI
HA OCHOBAaHMM KOMOWHAIMH [ABYX OejkoB 000j0ukd, remarmmoruaudHa (H1~H13) u
HelipamuHnnasel (N1~N9). Tak, cymecTByOT pa3iuyHbIE THIBI BHpyca TPHIINA, HAIPUMEp
HIN1, H3N1, H7N2u 1.1. llTamMbl Bupyca TpHUIIa Takke MOTYT ObITh KIaCCU(HUIIMPOBAHBI
0 KMBOTHOMY-X03sMHY. Ha pucyHKe HIKe IMOKa3zaHO (IIIOTEHETHYeCKOe IPEeBO BHpYyca
TpUIIA, TOCTPOEHHOE HAa OCHOBAHMM HYKJIEOIPOTEHMHOB €ro reHoma. J[iisi kaxxaoro mramma
BUpYyCa IOKa3aH XO35MH, U3 KOTOPOro OH OBUI M30JMPOBaH, roJl ¥ TUI TeMarryfOTHHUHA U
HelpaMUHK 1a3b1, KOTOphIe OH HeceT. OTMeThTe 3HaKoM (V), ABIAIOTCS U HpUBEICHHBIE HHKE

YTBEPKACHUS MPABUIBHBIMU HJIM HENPABUIIbHBIMHU ?

Bupyc ntuusero rputima cOCTOUT U3 HanboJIee OTIIMYAIOIIUXCS TUIIOB U HEKOTOPHIE
TUIIBI ITUYRETO TPUIIA ObUTH HAalJICHBl Y HEKOTOPHIX BUJIOB MIIEKOMUTAIOIINX,
TaKWX KaK KUTHI A AeTbQUHBL. [[03TOMY BHpYC ITHYBETO TPHIIIA PEACTABISIET

co0oii HanboJsee cTaphlii TUII BUpyca

[l OuIOreHeTUYECKOE IPEBO MPEIIOIAraeT, YTO CMEHA X03sIMHA U MOCIIeAYoIas
reHeTH4ecKasi peKOMOMHAIINS BUPYCa IPUIINA MPOU30IUIA MEKy ITHIIAMU 1

CBHUHBSIMU

[I. BupynenTHOCTh BEpyca MOXKET OBICTPO MEHSTHLCS ITPU CMEHE XO3SIMHA H ITyTEM
MYTaIl¥ii, TOATOMY pa3paboTKa BaKIIMH SBISETCS OTHOCUTENLHO 00Jiee CIIOKHOM,

UcM B ClIydac Jpyrux pacrpoCTpaHCHHBIX 3a00JICBaHUI

V. [IITaMMBI BEpYyca CBHHOTO TpUIITIa (PHIIOTEHETHISCKH O0JIee TECHO CBS3aHbBI CO

ITaMMaMH BHpYca IPUIINa YeJI0oBeKa, YeM C IPYTMMHU IITaMMaMHU
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B50. (1,5 6amna) B cnenyrormeit Tabmuie 0000IIEHBI ITTaBHBIEC MPH3HAKU YETHIPEX OCHOBHBIX THIIOB

CEMEHHBIX pacTeHHmii. YKaxuTe 3HakoM (V) B IJIMCTe OTBETOB, OTCYTCTBYeT (-) wmH

npucytcTByeT (+) Kax bl npusHak y A~E.

Hamnune
IIpusnak | Cnepmuii, | /[BoitHoe Pa3Butne
cocynoB | [IBeTsl u
UMEIOLMH | OILI0JI0- BTOPUYHOU
B TIJI0/TBI
CemelicTBO KTYTHK TBOPEHHUE KCHJIEMMBI
Kcuiieme
+ B - - -
Cycadophyta
Ginkgophyta A - - - E
Pinophyta - - - D +
Magnoliophyta - + C + +
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B51. (2,4 6amra) Bce opraHu3Mbl HCIONB3YIOT JUIS KH3HEAEATEILHOCTH W ()YHKIIMOHHPOBAHUS
yIJIepoJl U SHEpPruro. B 3aBUCUMOCTH OT TJIABHOTO TMOTPEOISEMOro HMCTOYHHKA YIIepona u

SHEPrUH BCE OPraHU3MbI MOTYT OBITh pa3/ieleHbl Ha YEThIpe TPYIIIHI.

B51.1 (1,2 Gamra) BwiOpaB u3 mepeuHsi CIMOCOOOB MHTAHUSA, BECHTE B JIMCT OTBETOB
NpaBUJIbHBIE 0003HAUEHMs, COOTBETCTBYIOIIHE KaKIOW KOMOWHAIIMM WCTOYHHKA

yraepojaa v SHEPruH.

<Cnooco0 nmuta"nus>

| ®doToaBTOTPOHBIHA. [I.XemoaBTOTpODHBIIH

[ll. ®dotorerepoTpodHbIii IV. XemorerepoTpodHbIit

B51.2(1,26anna) BeibepuTe U3 MpeoCTaBICHHOTO MEPeydHs 110 ABA OPraHu3Ma, JUISt KOTOPBIX

XapaKTCPCH KQKJIbIM TUII IUTAHUS.

<Opra#au3Mpr>
a.llmanobakrepun b.3enenbie HEcepHBIE OaKTEpUU
C. [lypnypubie HecepHbIe OaKTEepUu d. I'pubs
e.bonpmuHCTBO apxebakTepuid f. BoapIUHCTBO pacTeHuit
g. KuBoTHbIe h. Hutpudunupyromue 6akrepun
74
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B52. (2 6amna) Crieayroluii puCyHOK MOKa3bIBaeT COBPEMEHHBIN (pUIOreHe3 pacTUTEILHOTO LAPCTBa.

3eneHE S Mxm [ToxprrTo-
EOIOPOCTH ILnaysel  Tlanopormnai ToMOCEMEHHHIE  cepepmmre
Green algae Mosses  Club mosses  Ferns Gymnosperms  Angiosperms

(Charophyta) (Brvophyta) (lycophyta) (Pterophyta) (Gymnospermae) (Angiospermae)

BeiGepute s kaxaoro Homepa (1)~(4) noaxoasumii anoMopdHBIA NPU3HAK U3 MPEATI0KEHHOTO

CIIMCKa.

< Anomop¢Hbie puU3HaAKu >

A. JIMCcThs ¢ XOPOIIO Pa3BUTHIM COCYAMCTBIMU My4YKaMU
B. 3aponpimu

C.Cemena

D. Cocynucteie TkKaHU

E. ®parmonnacr.
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CELL BIOLOGY

B1l. (2.7 points) The Western blot below shows migration distances of five signal molecules (a~e)

involved in a growth hormone-regulated cell-signaling pathway.

a bc d e

To determine the order of molecules (a~¢e) in the signal cascade that occurs upon the growth hormone
treatment, cells were treated with different inhibitors (I~1V) of cell signaling. The following blots

show the changes in signal molecule expression patterns resulting from inhibitor treatment.

Inhibitor I Inhibitor IT Inhibitor I Inhibitor IV
alb.c‘dle albrc|dle a.b.c.d.e a.b.c.d.e

B1.1. (1.5 points) Fill in the boxes in the answer sheet to show the order of proteins (a~e) in the

signaling cascade.

B1.2. (1.2 points) Fill in the circles in the answer sheet to show the site where each inhibitor (I~1V)

exerts its action.
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B2. (2.7 points) Match the molecular constituents (a~f) on the right with the cellular structures
(A~D) that maintain cell morphology on the left. Each cellular structure can have more than one

molecular constituent.

a. Cadherin
A. Cytoskeleton b. Cellulose
B. Cell wall c. Collagen
C. Desmosome junction d. Actin
D. Extracellular matrix e. Keratin
f. Lignin




IBO2010 KOREA
THEORETICAL TEST Part B

B3. (1.5 points) In the figure, the letter in each box represents an organ or tissue.

=]

Fatty acids

7N\

Lactate

Glucose

\

/

b | +— Glucose —

+—— Glycerol —

«+— Fatty acids — a

Fatty acids

|

e

Match each listed organ or tissue in the answer sheet to the correct box in the figure.
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B4. (2.2 points) When E. coli is grown on a medium containing a mixture of glucose and lactose, it

shows complex growth kinetics, as shown in the graph below.

108

-1
1

Illlllll

Bacterial cells / mL

10° : : :
0 50 100 150 200

Time (min)
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B4.1. (1 point) Which pair of graphs correctly shows the changes in glucose concentrations in the

medium and (3-galactosidase activity within the cells?

Concentration of glucose B-Galactosidase activity
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B4.2. (1.2 points) The graph below shows the expression pattern of lac mRNA in wild-type and mutant

E. coli cells after lactose is added to a glucose-depleted medium.

Level of Zac mRNA Wild-type Z. coli

Lactose

Mutant Z colf

0 2 4 6 8
Time

Indicate with a checkmark (V) in the answer sheet whether each mutant is able or unable to show the

mutant expression pattern.

Mutant

I. An E. coli mutant in which the repressor is not expressed.

Il. An E. coli mutant in which the repressor can bind to the operator, but not to lactose.

I1l. An E. coli mutant in which the operator is mutated so that the repressor cannot bind

to the operator.

IV. An E. coli mutant in which RNA polymerase cannot bind to the promoter of the lac

operon.
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B5. (1.5 points)  Transcription and translation of a gene in a prokaryote cell are depicted in the picture

below.

Indicate with a checkmark (V) in the answer sheet whether each description is true or false.

Description

I. The direction of transcription is from (B) to (A).

Il. Location (C) of the mRNA is the 5' - end.

I1l. The polypeptide on ribosome (D) is longer than the polypeptide on ribosome (E).
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B6. (2 points) A part of the nucleotide sequence of one strand of a double-stranded DNA molecule and

the corresponding amino acid sequence are shown. The table shows a portion of the genetic code.

Codon position a b c d
DNA strand 5. TTT AAG TTA AGC....... 3
Polypeptide ... Phe Lys Leu Ser ...

Codon | Amino acid
Uuu Phe
UUA Leu
AAG Lys
AGC Ser

Indicate with a checkmark (V) in the answer sheet whether each description in true or false.

(Assume that the length of the DNA is the same as that of its primary transcript.)

Description

I. The DNA strand shown is a template strand.

Il. If the G+C content of the DNA strand shown is 40%, then the A+T content of its

complementary DNA strand is 60%.

I1l. If the G+C content of the DNA strand shown is 40%, then the A+U content of the

primary transcript is 60%.

IV. The nucleotide sequence of MRNA is5'....... UUU AAG UUA AGC ....... 3.




IBO2010 KOREA
THEORETICAL TEST Part B

B7. (2 points) The picture below shows the process of generating a transgenic plant harboring gene X

using the Agrobacteria Ti-plasmid.

Ti-plasmid o g’%

Leaf discs
= o o
Restriction - Introduce gene X into plant
enzyme site l cells using Agrobacteria
TONA o o
Gene X | —
Callus formation
Recombinant l
Ti-plasmid o & &
P
l Differentiate into
Introduce recombinant whole plant
vector into Agrobacteria l
Agrobacterium tumefaciens
b P S
Transformant
harboring gene X

B7.1. (1 point) Which explanation about this process is true or false?

Explanation

I.  Restriction enzymes and ligase are used to make the recombinant DNA.

Il.  Plant tissue culture techniques are used to differentiate the leaf discs into a plant.

I1l.  The whole recombinant Ti-plasmid harboring gene X gets integrated into the plant

genome.

IV.  The introduction of gene X into the transgenic plant genome can be confirmed by

using genomic PCR or genomic Southern blot analysis.

V.  The expression of the introduced gene X in the plant cell can be checked by using

RT(reverse transcriptase)-PCR, Northern blot analysis, or Western blot analysis.

10
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B7.2. (1 point) Evaluate whether the following description is true or false for a plant expression vector

in general?

Description

I. It should include the selection marker gene that is needed for selecting the

transformed cell.

I1. It should include a promoter that can express the introduced gene within the plant cell.

I11. It usually contains a multiple cloning site used for insertion of the foreign gene.

IV. It should have the same nucleotide sequence with the specific part of the plant genome

because the foreign gene is inserted by homologous recombination.

V. It should have the replication origin needed for cloning during the process of making

the recombinant vector.

11
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B8. (1.5 points) Caulobacter bacteria undergo a special cell division. Division of the mother cell results
in two different daughter cells: a ‘roaming’ (r) cell and a ‘pedicle’ (p) cell. Roaming cells permit
Caulobacter to spread out. Pedicle cells stay and use the pedicle to stick at that place. The picture
below shows how roaming and pedicle cells divide.

formation of
ﬂagellum

loss of formation of
flagellum  pedicle

roaming cell

:
-y €8 | q

(0] 10 20 30 40 50 60 70 80 9()
Time(min)

I |
I 1

formation of
flagellum

pedicle cell ‘ Legenda:
newly formed
material
original
material

L L il L

0 10 20 30 40 50 60

‘ p Tlme(mnT)

I 1

The division cycle period when starting with a roaming cell (r = 90 min) is longer than when starting

with a pedicle cell (p = 60 min). The extended length of period (r) is because the roaming cell

A. produces more DNA than the pedicle cell.
B. produces a pedicle before division.

C. produces a flagellum during division.

For each of the above explanations, indicate with a checkmark (V) on the answer sheet whether it is

true or false.

12
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B9. (2 points) In the experiment described below, cells (1) were put in a medium with a salt concentration
lower than the cytoplasm, causing them to swell and rupture at one location (2). Ruptured cells were
then washed out and resealed to form ‘ghosts’ (3). This process also produced smaller vesicles whose

membrane was either right-side-out (4) or inside-out (5), depending on the ionic conditions of the

solution used for the disruption procedure.

Prepared ghosts/vesicles were then mixed with a radioactive labeling reagent that is water-soluble and
could covalently attach to proteins (3~5). The proteins embedded in the membrane were then

solubilized with detergent and analyzed by SDS polyacrylamide-gel electrophoresis. Segregated

proteins were visualized by Coomassie Blue staining (I) and autoradiography (I1).

1 (3

4)

(5)

-—a

~b

—C

~d
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Which of the proteins (a~e) is/are transmembrane protein(s)?

A. Protein b
B. Proteinc
C. Proteind
D. Proteins a~e

E. Protein a and protein e

14
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B10. (1.5 points) Subcellular organelles and their cellular components can be easily separated by the
size-fractionating differential centrifugation method, as depicted below. During the process, four

pellets (nucleus and 1~3) are formed.

C b ) d D 3 L d D
= = . Sl — Centrifuge ‘:[T? =)
8Cg(r)1tr1fug¢ supernatant
X gravity 15,000X gravity
Cells are Iysed | 3 (10 min) | (10min)

&)

Suspension of broken

/ s> -

: h Nucleus .
cells contatms sub-cellular Centrifuge supernatant
components 100,000X gravity (60 min)
\ C 34 >
s g ” - -
U m

Centrifuge supernatant
200,000X gravity (3 hrs)

| — Cytosol

The table below shows descriptions about subcellular organelles collected in different centrifugation

pellets.

Pallets Description

Nucleus An organelle containing a linear DNA harboring telomeric sequences.

Pellet 1 An organelle inheriting its genetic information by maternal inheritance.

Pellet 2 An organelle performing glycosylation of most proteins.

Pellet 3 An organelle composed of two subunits and synthesizing proteins.

15
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Provided that the subcellular structures are not disrupted during the centrifugation process, determine
whether descriptions A, B and C of different subcellular structures in the same pellets are true or false
taking above information as a reference. Mark the appropriate box with a checkmark (V) in the answer

sheet.

Pellet Description

A | Pellet1 An organelle containing a bunch of proteases, lipases, and nucleases.

B | Pellet2 An organelle carrying an enzyme catalyzing the conversion of hydrogen

peroxide (H,O,) to water and oxygen.

C | Pellet3 The infected intracellular virus covered with viral coat.

16
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B11. (2 points) The Sall and Xhol restriction map of a 5 kb linear DNA molecule is shown below.

Sall Xhol
1.0 kb 2.5 kb 1.5 kb
Sall recognition site Xhol recognition site
5-G'TCGAC-3' 5-C'TCGAG-3'
3'-CAGCT.G-5' 3'-GAGCT.C-5'

The 3.5 kb DNA fragments obtained from a Xhol digestion were ligated with the 1.0 kb DNA
fragments obtained from a Sall digestion. The resulting 4.5 kb DNA molecules were digested with
Sall. Write down all the different lengths of DNA fragments you can get from this digestion. (Assume

that restriction enzymes completely cut all the DNA molecules, and ignore blunt-end ligation.)

17
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B12. (1.5 points) The following graphs show the quantitative change in DNA content at each of four

stages in the cell cycle (G1, S, G2, M).

A B
3 E
<\C 4C <\C 4C -
Z Z
A a
Gy —
: :
g 2C| — g 2C -
(=] (=}
g g
< <
Time Time
E 3
< 4C < 4C
Z Z
o A
Yy Sy
o o
iz =
2 2C— 2 2C
g g
< <
Time Time

Select the graph (A~D) representing the stages described in I~11l.

Cellular activity and response

I. Taxol treatment, which prevents microtubule deploymerization, arrests the cell at this

stage.

I1. With a mitogen treatment, such as an epidermal growth factor, an arrested cell at this

stage proceeds to the next stage of the cell cycle.

I11. The cell cycle check point at this stage confirms that DNA duplication is complete

before the cell proceeds to the next stage.
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PLANT ANATOMY AND PHYSIOLOGY

B13. (2 points) A transgenic Arabidopsis plant (2n) has a total of two copies of a kanamycin-resistant
gene in its nuclear genome, one on chromosome 1 and the other on chromosome 3. For each
description of this plant, indicate with a checkmark (V) in the answer sheet whether the description is

true or false.

Description

I. All pollen grains of this plant have kanamycin-resistant genes.

Il. Endosperms formed by self-fertilization of this plant have 0~6 copies of the

kanamycin-resistant gene.

I11. If seeds from self-fertilization of this plant are germinated, the ratio of kanamycin-resistant

to kanamycin-sensitive seedlings is 3 to 1.

IV. A cell containing 4 copies of the kanamycin-resistant gene exists among root cells at

prophase of mitosis in this plant.
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B14. (1.5 points) Figure a shows an ABA signal transduction pathway in a guard cell. Figure b shows

changes occurring after ABA treatment in (1) the cytoplasmic Ca?" concentrations of guard cell and (2)

stomata aperture size.

— activation

—] inhibition

For each description about ABA action, indicate with a checkmark (V) in the answer sheet whether the
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Description

With ABA treatment, Ca** is moved from outside of the guard cell into the cell interior.

With ABA treatment, the concentration of K* is increased in the cytoplasm of guard cells.

The K* channel (1) is outward, and the K* channel (l1) is inward.
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B15. (3 points) The chloroplast, a plant organelle, originated from ancestors of the cyanobacteria;

however, many proteins in the chloroplast are encoded from genes in the nuclear genome.

B15.1. (1.2 points) For each property of chloroplast DNA, indicate a checkmark (V) in the answer sheet

whether the property is similar to that of prokaryote or eukaryote genomic DNA.

Property

I. The DNA is a circular double strand.

l. Introns are found.

1. Component of 70S ribosome is encoded.

IV. Usually, polycistronic mRNA is transcribed.
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B15.2. (1.8 points) Protein X, a thylakoid lumen protein, is transcribed in the nucleus and translated in
the cytoplasm. Next, the protein is translocated into the stroma of the chloroplast by signal peptide
I. In the stroma, signal peptide I is cleaved, and the remaining protein is targeted to the thylakoid
lumen by signal peptide II. In the thylakoid lumen, signal peptide Il is cleaved, and the remaining

polypeptide 111 is usually observed.

Thylakoid lumen protein X

Several recombinant vectors of protein X are transformed into the nuclear genome and expressed.
For each recombinant vector, fill the blanks in the 2nd column with the cellular location (A~D)
where the expressed proteins are mainly observed. Fill the blanks in the 3rd column with the

polypeptides (E~H) observed in that location.

< Cellular location of expressed proteins >
A. Cytoplasm B. Stroma C. Thylakoid membrane D. Thylakoid lumen
< Observed polypeptides >

E. [-11-111 F.I- G. -1 H. 1l
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B16. (1.5 points)  Figure a shows organogenesis of plant calluses incubated on media containing

different concentrations of IAA (an auxin) and kinetin (a cytokinin). In nature, Agrobacterium, a soil

bacterium, induces crown gall tumors on the roots of legume plants. The bacterium induces these

tumors by integrating its T-DNA into the plant genome and by expressing a group of genes necessary

for gall formation (Figure b).

a b
Gene‘fo_r
Pr(?pagation IAA(mg/ml) Genes for %}gglbfllln—m glerggi for
“deficient callus\OO 0.5 1.0 3.0 T-DNA  auxin biosynthesis  thesis growth
— | — > —— > <

_ 0.0 &0 | < root developed 1aaH 1aaM ipt ba 6b

E ;

on

g 02 ¢

E "

£ e

M 10 g ~— Undifferentiated callus

shoot developed

If an infecting Agrobacterium lacks or over-expresses the auxin-biosynthetic genes or

cytokinin-biosynthetic genes, determine the most expected callus phenotype (A~D) for mutations (I,

I1, and 111) described in the table below. Indicate with a checkmark (V) in the appropriate box in the

answer sheet.

< Expected callus phenotypes >
A. Shooty callus

C. Undifferentiated callus

B. Rooty callus

D. Propagation-deficient callus

Gene mutation

I. Deletion of iaaH, overexpression of ipt.

I1. Overexpression of iaaH, deletion of ipt.

I11. Deletion of iaaH and ipt.
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B17. (2.4 points) Plant root cell type is determined by the division and differentiation of a particular
stem cell (meristematic cell). Figure a shows the whole microscopic structure of a longitudinally-
sectioned Arabidopsis primary root. Figure b is an enlarged diagram corresponding to a region of the

inset in Figure a, showing the arrangement of root primordia (stem cells).

=]
00]

10 11

Fill in the table to best match the listed function with the correct root cell type (1~6 in Figure a) and

with the corresponding initial cell (7~11) in Figure b.
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B18. (1.5 points) The figures below show the inner structures of pine and persimmon seeds.

Pine Persimmon
a
X
- h
Jy
— C
Z

Indicate with a checkmark (\) whether the following statements are true or false.

I. Structures a and b are the same in ploidy, but they differ in genetic composition.

Il. Structures a, b, and c consist of two different sporophytic structures and one

gametophytic structure.

I1l.  Structures x and y are the same in both ploidy and genetic composition.

IV. Structure z is three-times higher in ploidy than structure c.

V. Structures a and x are both surrounded by the ovary.
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ANIMAL ANATOMY AND PHYSIOLOGY

B19. (1.8 points) Human blood can be separated into three parts using a table top centrifuge, as shown

in the following figure.

Of these blood parts (a~c), select the part that contributes most to the listed functions of blood.

Answer by placing a checkmark (V) in the appropriate box in the answer sheet.

Function

I. Antibody production.

Il. Transport of carbon dioxide.

I1l. Transport of iron.

IV. Transport of oxygen.

V. Formation of blood clot.

VI. Neutralizing snake venom.
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shoulder joint(a)

ulna

elbow joint( /)

radius _ »
radio-ulnar joint(¢)

Type of joint
A Ball-and-socket joint
tibia knee joint(d) —
B Hinge joint
fibula
C Pivot joint
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B21. (2.4 points) Chordates are distinguished from other animals by 4 distinctive key

morphological characters.

B21.1. (1.2 points) Choose the 4 key morphological characters from the following list and write their

numbers in the left-hand column of the table in the answer sheet.

Morphological character

1. Cirri, 2. Brain, 3. Pharyngeal slits, 4. Gills,
5. Notochord, 6. Intestine, 7. Tubular dorsal nerve cord,
8. Anus, 9. Tail.

B21.2. (1.2 points) The morphological characters of a lancelet (Branchiostoma) are shown in the
illustration below. Find each of the morphological characters that you listed in the table (from
B21.1) - write the corresponding letter code in the right-hand column of the table in the answer

sheet.

28



IBO2010 KOREA
THEORETICAL TEST Part B

B22. (2 points) The graph below depicts the pressure changes in an aorta, left ventricle, and left atrium
that occur concurrently during the mammalian cardiac cycle. Below the graph are sketches of the

heart illustrating blood flow and valve state (opened/closed).
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Time (sec)
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Match each numbered event in the cardiac cycle graph with the letter of its corresponding heart sketch.

Write the corresponding letter code in the right-hand column of the table in the answer sheet.
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B23. (1.5 points) Fig. | shows the relationship between weight and the specific metabolic rate of the

indicated animal species, and Fig. 1l shows the O, consumption rate of the indicated species as a

function of running speed (on a treadmill machine).

Fig. 1

Fig. 1I

Weight-specific metabolic rate (J/g-h)

Rate of Oy consumption (mL Og/g-h)

50

40®\ Pygmy mouse (7g)
e\ White-footed mouse (21g)
30[
e Roof rat (117g) Desert
207 Gray squirrel (440g) ?é)%)ogr;tall
10[
1 1 1 1 1 1 1
0 100 200 300 400 500 600 700

Body weight (g)

6l Laboratory mouse (21g)
Kangaroo rat (41g) Dog (2.6kg)
4L Kangaroo rat (100g)
Ground squirrel
B (236g) Dog (18kg)
2 — /
0 | 1 | | | | | | | 1
0 2 4 6 8 10

Running speed (km/h)
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Read each of the following explanations, and indicate with a checkmark () in the answer sheet

whether the explanation is true of false.

Explanation

A. At rest, smaller animals consume more energy per weight than the bigger animals

consume.

B. Using the same amount of food per body weight, a smaller animal can travel a longer

distance than a bigger animal can travel.

C. Using the same amount of food, bigger animals generate more ATP than the smaller ones

generate.
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B24. (1.8 points) If an astronaut lived on a heavier and larger planet than Earth, he would experience
stronger gravitational forces. In that case, what would you expect to happen in this astronaut’s body?
For each symptom listed below, indicate with a checkmark (V) whether the symptom is expected or

unexpected.(Assume that the composition of the atmosphere of the planet is the same as that of Earth.)

Symptom

A. Increase in blood pressure.

B. Decrease in the respiration rate.

C. Increase in muscle mass.

D. Increase in bone density.

E. Decrease in the number of red blood cell.

F. Increase in oxygen content in the blood.
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B25. (1.5 points)  The following dissection figure shows the blood vessels in liver tissue. The three main

blood vessels are indicated by capital letters (A~C).

— C (Hepatic vein)

A (Hepatic artery)

P

B (Hepatic portal vein)

Following statements describes properties of blood that flows through particular blood vessels. For
each description, indicate with a checkmark (V) in the appropriate box with matching vessel where

that blood would be found.

Description

I. Blood with the highest oxygen content.

Il. The blood shows the first increase in lipid content after the meal.

I11. The blood shows the first increase in glucose content after the meal.
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B26. (3 points) A Korean professor, Charlie Shin, was bilingual, such that he is fluent in Korean and
English. He was also good at communicating using sign language. Unfortunately, he had a stroke
while taking part in discussions at the 2010 IBO International Jury meeting. Dr. Oliver diagnosed that
Charlie had damage in his left cerebral cortex which controls some part of his language output area

and whole arm areas.

B26.1. (1 point) A novice nurse examined Charlie’s language ability. Select a correct diagnosis among
below.
A. Charlie had difficulty in understanding Dr. Oliver’s talk.
B. Charlie had difficulty in understandings of the 2010 IBO theoretical questions written on a
paper.
C. Charlie had a hard time to understand a word “LOVE” written on his back by Dr. YT Kim.
D. Charlie’s ability to speak Korean fluently had disappeared.

E. Charlie’s ability to write Korean poems with his right hand remained intact.

B26.2. (1 point) The ability of Charlie’s sign language and the movement of upper extremity were also
carefully examined by Dr. Oliver. The results showed that he was also incapable of proper
execution of sign language expression in either arm and of moving his right arm. What can we
conclude from this?

A. The damaged language area is responsible for both sign as well as spoken language.
B. Motor neurons in the right cerebral cortex govern the muscles of the right side.

C. The language comprehension region is located in the right hemisphere.

D. His visual system is also damaged.

E. His sign language expression with left arm is normal.
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B26.3. (1 point) A brain-machine interface (BMI) study using a monkey was reported in the Science
journal. An array of micro-wire recording electrodes was implanted in associative, arm movement
planning area in the frontal cortex of a normal monkey. During upper arm movements
electromyogram (EMG), recordings were taken from upper extremities, and at the same time
neural recordings were made from implanted recording electrodes in the frontal cortex.
Correlations between EMG and neural signals were obtained every 200 msec and used as
commands for robot arm movement. The monkey intentionally controlled the robot arm with
almost 100% success rate, without using arm muscles. Evaluate whether the following would be

true or false if this BMI technology is used for human.

Description

I Immunological reaction is one of obstacles to overcome for future development of a

prosthetic device for patients such as Charlie.

] For accurate decoding of motor planning information, the number of simultaneously

recorded neurons should be increased.

Il It is more difficult to design prosthetic robot fingers than a robot arm using this kind

of BMI technology.

IV This BMI technology is applicable to overcome Charlie’s language disability by

decoding motor production information.

V  The described BMI technology can be classified as a motor (output) BMI, while

artificial cochlea can be classified as an sensory (input) BMI.
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B27. (3 points) A spinal nerve has four different kinds of axons carrying out physiological functions like
muscle contractions and cutaneous sensory, thermal and pain sensations. Myelinated, large-diameter
axons carry motor information, while unmyelinated, small-diameter axons carry pain information. An
electrophysiological experiment was carried out using an isolated rat spinal nerve. Four different
intensities of electrical stimulation were delivered to the nerve. Since the stimulation caused
simultaneous activation of all axons in the nerve, including both small and large diameter axons, we
observed different peaks (a to d) in the compound action potential (CAP) traces on an oscilloscope.
The averaged post-stimulus time delays of these CAP peaks were: a, 2 ms; b, 2.5 ms; ¢, 12 ms; and d,

55 ms. The length of the spinal nerve was 10 cm.

0.2 mA A
1.0 mA
stimulating recording
electrode electrode \_
M I@l 1.5maA |
I — | a
spinal nerve b
10 cm L C d
2.0 mA ‘_L/\

0 10 20 30 40 50 60
stimulation post-stimulus time delay
(ms)

B27.1. (1 point) Calculate the conduction velocity (m/sec) of the CAP peak a.
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B27.2. (1 point) After the middle part of the nerve is exposed to a local anesthetic that blocks Na*

channels, which of the following is expected to occur?

A. The height of all CAP peaks is reduced.

B. The post-stimulus time delays of all CAP peaks are shortened.

C. Peaks are reduced and delays are shortened selectively in CAP peaks ¢ and d.
D. Peaks are reduced and delays are shortened selectively in CAP peaks a and c.

E. Peaks are reduced and delays are shortened selectively in CAP peaks b and c.

B27.3. (0.5 point) Which CAP peak is response to painful stimulation?

B27.4. (0.5 point) Which CAP peak is responsible for muscle contractions?
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B28. (2.7 points) The figures below present the skeletal structures of Tetrapod anterior limbs. In the
figure, (a) corresponds to an early amphibian limb. The numbers and letter codes with each limb

represent different bones as indicated in the legend under the figure.

H: Humerus, U: Ulna, R: Radius, C: Carpals,

M: Metacarpals, S: Sesamoid bone, 1~5: Phalanges.
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B28.1. (1.8 points) Among the following statements, decide which statements are true or false?

I. (c) and (e) show loss or fusion in the skeletons as compared to the ancestral

condition.

Il. (b) and (g) show adaptation for life in the ocean.

I11.  (b) and (d) show convergent evolution of the skeleton.

IV. (i) shows adaptation for grasping.

V. The sesamoid bones in (f) and (g) are evolutionary reversals.

VI.  The figures show homologous characteristics of Tetrapod anterior limbs.

B28.2. (0.9 point) Which of the anterior limbs in the figure above show adaptation for flight or no

adaptation for flight? Indicate with checkmarks () in the appropriate box the answer sheet.
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ETHOLOGY

B29. (3 points) In matriphagy, a spider female is cannibalized by her offspring who attack and eat her
body, when they reach a specific age. The young then live in a group for a short time period and
disperse from the nest individually after the third molt. However, some mothers avoid matriphagy. If a
mother is not eaten by the first clutch, there is a 30% probability that she will be able to produce a

second clutch. The table presents demographic data for this species.

Clutch size Survival rate at Body mass Survival rate
at emergence the 3" molting at dispersal from emergence
until

reproductive age

1% clutch with

0, 0,
matriphagy 100 95% 3.5mg 20%
1% clutch without
matriphagy 100 70% 2.0mg 10%
2" clutch with
40 95% 3.5mg 20%

matriphagy

B29.1. (1 point) If spiders avoid matriphagy and attempt to produce a second clutch, what is the total

clutch size, on average, that these spiders would produce?
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B29.2. (1 point) Calculate and write down the reproductive success of the two strategies in which a

female spider

(i) produces only a single clutch and is cannibalized, or

(if) avoids being eaten and attempts to produce a second clutch?

(Reproductive success refers to the mean number of reproductively viable offspring one individual

produces.)

B29.3. (1 point) From an evolutionary perspective and given the constraints above, which behavior

would be selected for?

A. The female does not allow matriphagy because the behavior decreases her survivorship.

B. The female leaves the nest before emergence of the young from the egg sac.

C. The female is eaten by its second clutch after leaving the first clutch just before
matriphagy.

D. The female is eaten by its first clutch.

E. The female does not produce the offspring which cannibalize the mother.
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B30. (2.6 points) Honeybee workers (Apis species) perform dances to transmit information about the

distance and direction of the food source.

B30.1. (1 point) What is the primary sensory mechanism involved in this communication between

colony members in the nest?

A. Acoustic

B. Gustatory

C. Oilfactory
D. Tactile
E. Visual
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B30.2. (1.6 points) The figure below shows the location of 8 food sources (1~8) relative to the hive.

~

~ T
The sun ‘ 3 5}\ ’ 2‘
4 oS
5(/7;/ I 7}/\}/
<> \ T / o
735 — | . — %: E
Bee hive

The next figure shows a waggle dance pattern for food source 1. The dotted line indicates the

direction of gravity.

Match each food source direction with its corresponding waggle dance pattern in the following

figures.
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B31. (1.5 points) Over a number of generations, two strains of rats were selected in a normal environment
for their increased or decreased maze-learning ability: ‘Maze-bright’ rats vs. 'Maze-dull’ rats. For the
experimental test, rats from each strain were reared in three environments that differed in the amount
of visual stimuli present: restricted, normal, and enriched. The graph below shows the behavioral
performance of adults in terms of the number of errors committed in running a maze for the

maze-bright and maze-dull rats.

170
160 -
150 -
140 -
130
120 -
110

N\
\« Maze-dull
\

Maze-bright \

Number of errors

Restricted Normal Enriched

Mark whether each of the conclusions below is true or false by putting a checkmark (V) in the

appropriate box in the answer sheet.

Conclusion

I.  This experiment proves that selection for a behavioral trait leads to genetic differences

between strains.

1. If the two strains of rats are raised in a normal environment, the two strains make a

similar number of errors.

I1l.  This experiment shows that exposure to visual cues during early development

influences behavioral performance in adult rats.

IV.  The threshold amount of visual stimuli that markedly improves adult behavioral

performance is different for maze-dull and maze-bright rats.
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GENETICS AND EVOLUTION

B32. (2 points) The fruit fly Drosophila melanogaster has a XX(female)-XY(male) system of sex
determination. The Y chromosome determines maleness in humans, but not in Drosophila. Instead,
sex determination in Drosophila depends on the ratio of the number of X chromosomes to the number

of autosomal haploid sets in an individual fly.

The table below describes five mutants whose sex-chromosome complements and haploid sets of

autosomes differ from the normal condition.

Indicate with a checkmark (V) the sex phenotype of all the mutant flies.

Sex-chromosome complement Haploid sets of autosomes
A X 2
B XXY 2
C XXX 3
D XXXY 3
E XX 4
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B33. (2.4 points) The following statements concern evolutionary patterns of animal morphological traits.
Mark whether each statement is true or false by putting a checkmark (V) in the appropriate box on the

answer sheet.

Statements

I. Evolution is invariably a phenomenon with direction; therefore, morphological

complexities evolved from simplicities.

Il. Genetic mutations always lead to morphological changes.

I11. Increases in animal body size are not universal within evolutionary lineages.

IV. Morphological changes of individuals do not result from allometric growth, the

differential growth of body parts.

V. Chordate species are more similar in the embryonic stages rather than in the adult stages.

VI. Phylogenetic analyses have revealed trends of morphological evolution in some lineages.
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B34. (3 points) The following tables present results of plant crosses involving three linked genes: F is a
flower-color gene, S is a seed-color gene, and L is a plant-height gene. Each gene has two alleles with
one allele exhibiting complete dominance over the other allele. Dominant phenotypes are red flowers,
yellow seeds, and tall plants; recessive phenotypes are white, green, and short, respectively. Assume

that crossing-over between two genes occurs once.

Parents Red flower / Yellow seed (FfSs) X White flower / Green seed (ffss)
Red flower / White flower / Red flower / White flower /
F1 phenotypes
Yellow seed Green seed Green seed Yellow seed
Frequency of F; 0.49 0.49 0.01 0.01

Parents Tall height / Yellow seed (LISs) : self fertilization
Tall height / Tall height / Short height / Short height /
F1 phenotypes
Yellow seed Green seed Yellow seed Green seed
Frequency of F; 0.51 0.24 0.24 0.01

B34.1. (0.9 point) Indicate with a checkmark (V) in the answer sheet whether each description is true

of false.

Description

I. Siscloserto L than to F.

Il.  Some of F; plants with tall height / green seed are due to crossing-over.

I1l.  Crossing-over occurs at prophase of meiosis I.
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B34.2. (0.8 point) How many genotypes can be observed in F; plants having tall height/yellow seed?

B34.3. (1.3 points) Calculate the map unit between gene L and gene S. (One map unit = distance of 1%

recombination)
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B35. (2 points)  Shown below is a pedigree for the genetic trait PKU (phenylketonuria) that is caused by
a recessive mutation of the PAH gene (that encodes phenylalanine hydroxylase). Under the pedigree
is the RFLP (Restriction fragment length polymorphism) pattern of each individual for the PAH gene.

11-2 individual has the PKU.
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B35.1. (1 point) The RFLP phenotype for individual 11-2 is not given. From the gel shown below

(A~D), choose all the patterns that would be a correct match for I1-2.

B35.2. (1 point) The RFLP phenotype for individual I11-4 is not given. From the gel shown below,

determine whether each molecular phenotype (A~D) could be a possible match for I1-4.

<Example>

—10kb

—— T7kb
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[ TTTHTIG
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B36. (2 points) 10° cells of a triple-mutant yeast strain (leu” his™ trp’) were spread either on minimal

medium or on minimal medium supplemented with various combinations of histidine, leucine, or

tryptophan. The cultures were grown at either 25°C or 37°C for 3 days. Colony numbers in each plate

were counted, and the data are listed in the following table.

Supplements Number of colonies
added on minimal medium 25°C 37°C
None None None
His, Trp None None
Leu, His 8 7
Leu, Trp Confluent 11
Leu, His, Trp Confluent Confluent

B36.1. (1 point) What kind of mutation most probably causes the his phenotype?

A. Conditional mutation
B. Deletion mutation
C. Point mutation

D. Missense mutation

E. Nonsense mutation
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B36.2. (1 point) What type of mutation most probably causes the leu” phenotype?

A. Conditional mutation
B. Deletion mutation
C. Point mutation

D. Missense mutation

E. Nonsense mutation

51



IBO2010 KOREA
THEORETICAL TEST Part B

B37. (2 points) Human ABO blood type is determined by two genes (H and 1). First, the H gene codes
for the antigen precursor. The dominant allele (H) leads to expression of the precursor; the recessive
allele (h) does not. Second, the | gene has three allele forms, 1, 1% and i, and determines blood type

(A, B, O or AB).

A male with blood type A and a female with blood type B marry. Each of them is heterozygous for

both the H gene and the | gene. What is the probability of having a son with blood type O? Give your

answer as a percentage (%) rounded to an integer (without any decimals).
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B38. (2 points) The presence of a beard on some goats is determined by the B (beard) gene, which has
two alleles: beardless (B*) and bearded (B®). The B allele is dominant in males but recessive in
females. F; progeny were born from a cross between a beardless male and a bearded female; F,

progeny were produced by crossing two F; individuals.

A beardless male (3') x A beard female (Q)

l

leF]_

F

Mark whether each statement is true or false by putting a checkmark (V) in the appropriate box on the

answer sheet.

Description

A. F; females have beards.

B. One half of F, progeny have beards.

C. One fourth of F, females have beards.

D. The beard gene is sex-linked.

E. The beard gene is inherited according to Mendel's principles.
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B39. (3 points) You sequence a 16 bp DNA molecule with the Sanger DNA sequencing procedure.

Shown below is the high resolution electrophoretic pattern of the fragments. As you can see, the

ddCTP lane was damaged.

ddGTP ddATP ddTTP ddCTP

=
=

)
-

|
-

L~

B39 .1. (1 point) Indicate with a checkmark((\) which of the following components are required in the

reaction mixture containing ddGTP?

Component

A. DNA polymerase

B. Primer

C. dATP

D. dGTP

E. Template DNA to be sequenced
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B39.2. (1 point) How does the absence of a 3’-OH group in ddNTPs affect DNA synthesis?

A. It promotes DNA breakage.

B. It prevents the proper base pairing.
C. It destabilizes the phosphodiester bond.
D. It activates nucleases.

E. It prevents phosphodiester bond formation.

B39.3. (1 point) What would be the correct DNA sequence?

A. 5-AGGCTACCAGAAATCC-3'

W

5-CCTAAAGACCATCGGA-3'

S5-GGATTTCTGGTAGCCT-3'

5-TCCGATGGTCTTTAGG-3'

o O

E. 5-TGATGGTTTTAGG-3'
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B40. (2 points)  Answer the next two questions using the genetic code table provided below.

2nd base in codon

U C|A |G

Phe Ser Tyr Cys

U Phe Ser Tyr Cys
Leu Ser | STOP | STOP

Leu Ser | STOP | Trp

Leu Pro His Arg
C Leu Pro His Arg

Leu Pro Gln Arg
Leu Pro Gln Arg

Ile Thr Asn Ser
A Ile Thr Asn Ser

Ile Thr Lys Arg
Met Thr Lys Arg

Val Ala Asp Gly
G Val Ala Asp Gly

Val Ala Glu Gly
Val Ala Glu Gly

1st base in codon
UOpOo UL 9seq pig

QraciQrag|@Qrac|@radg

B40.1. (1 point) Which of the following mutations would create new template DNA from which the

shortest peptide would be translated?

5-  ATG GCT GGC AAT CAA CTA TAT TAG -3

Template strand DNA
3- TAC CGA CCG TTA GTT GAT ATA ATC -5’

sequence
Nucleotide number 1 4 7 10 13 16 19 22
A. adeletion of nucleotide number 7.
B. a G—C transversion of nucleotide number 9.
C. a G—A transition of nucleotide number 13.
D. insertion of -GGT- after nucleotide number 5.

E. a T—A transversion at nucleotide number 18.
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B40.2. (1 point) A series of point mutations occurred in a bacterial gene, resulting in the substitution of

amino acid residues in the order shown in the diagram below.

Ile —>| Leu

Gly Arg <

Lys ——| STOP

Which amino acid in the diagram can have more than one option for its codon given this particular

process of point mutation?

A. Gly
B. Arg
C. lle
D. Leu

E. Lys
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B41. (2 points) Suppose you have a population of flour beetles with 1,000 individuals. Normally the
beetles are a red color; however, this population is polymorphic for a mutant autosomal body color,
black, designated by b/b. Red is dominant to black, so B/B and B/b genotypes are red. Assume the

population is in Hardy—Weinberg equilibrium, with f(B) = p = 0.5 and f(b) = q = 0.5.

B41.1. (1 point) What would be the expected B and b allele frequencies, respectively, if 1,000 black
individuals migrated into the population? (Assume that all other Hardy—Weinberg conditions were

met.)

B41.2. (1 point) What would be the frequencies of B and b alleles respectively, if a population
bottleneck occurred and only four individuals survived: one female red heterozygote and three

black males?

58



IBO2010 KOREA
THEORETICAL TEST Part B

ECOLOGY

B42. (2 points) Island biogeography theory states that the number of species on an island is determined
by immigration rates of new species to the island and extinction rates of species on the island.
Immigration rates to an island decline as its distance from the mainland increases, and extinction rates
decrease with increasing island size. When the immigration and extinction rates on an island are equal,

the number of species on the island reaches equilibrium.

’
Immigration Extinction

Rate

S; S2 Sz Sy Number of species

on island

Give the correct equilibrium number of species (S;~S,), in the answer sheet, for each of four islands
with different combinations of distance (near and far) and area (small and large) as shown in the

figure above.
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B43. (2 points) The contents of 3 soils (a, b, and ¢) were examined for soil pH and amounts of acidic
cations (H*, AI*") and other cations (Ca*", Mg®*, K*, Na*). The figure below shows the results of that
examination: the white and shaded portions of each column represent the amount of acidic and other

cations, respectively. (Values given are in units of centimoles/kg.)

a b c

10

pH=55 pH=65 pH=65

For each description below, indicate with a checkmark (V) whether it is true or false.

Description

I. Aluminum toxicity tends to be most severe in soil a.

I. Soil b contains the most nutrient minerals plants can use.

I11. Anions such as NO3; and PO, tend to be retained in soil more than cations are retained.

IV. As more H" displaces other cations, the soil becomes more acidic.
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B44. (2.2 points) The figure below shows standing biomass pyramids of two ecosystems, each with

four trophic levels.

B44.1. (1.2 point) Which of the following explanations are true or false? Indicate with a checkmark (\)

in the answer sheet.

Explanation

I.  Pyramid a reflects energy losses due to respiration within trophic levels and energy

losses during energy transfer between trophic levels.

Il.  Pyramid b represents an ecosystem with fast turnover in the primary producer level.

1. For each ecosystem, its energy pyramid is opposite to its biomass pyramid.

V. For both ecosystems, production efficiency becomes higher as the trophic level

increases.

B44.2. (1 point) Assuming an ecological efficiency of 10% between trophic levels, how much net

primary productivity is required to harvest 2 g C/m? annually from the tertiary consumer level?
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B45. (2.8 points) Recent changes in the mean global temperature are largely attributed to increases in
levels of some atmospheric gases and aerosols (small particles suspended in air), many of which have

been generated by human activities.

B45.1. (0.8 point) Evaluate whether the following statements are true or false in relation to the role of

these gases and aerosols changing global temperature.

I.  These gases scatters short-wave radiation emitted from the sun.

Il.  These gases absorb and re-radiate infrared radiation emitted from the earth’s

surface.

1. Aerosols prevent heat convection into space.

V. Regardless of the presence of gases or aerosols, solar radiation itself has increased

recently.
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B45.2. (2 points) For each statement below, choose from the following list of gases the one that is most

likely to be related to that description.

<List of gases>
a. Hydrofluorocarbons (HFCs) b. CH, c. CO;
d. N> e. O3 f. N,O
Description

I. The gas largely derived from fossil fuels and clearing of forests that contributes the

most to global warming.

Il. The gas with the highest global warming potential (compared to CO5,).

I1l. A gas that in the stratosphere is essential to support human life on earth, while in the

troposphere it exerts harmful effects on humans.

IV. A gas that is not thought to contribute to global warming.

V. A gas derived from landfills and the livestock sector that has increased most rapidly in

the past 200 years.
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B46. (2 points) The picture shows a schematic representation of the production of three well-known trees

of a deciduous forest. The production is indicated in kg dry mass per hectare per year.

oak tree
Quercus robur

beech tree
Fagus sylvatica

2

hornbeam
Carpinus betulus

leaves
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Calculate how much of the total production comes from above ground woody parts.

Give your answer as a percentage (%) rounded to an integer (without any decimals).
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BIOSYSTEMATICS

B47. (2 points) Figures a and b show the characteristics of a cactus from the American desert and a
spurge from the African desert, respectively. An evolutionary mechanism has been proposed to
explain the morphological similarities between these nonrelated species. That same evolutionary

mechanism has been reported to operate at the DNA sequence level.

a. Cactus b. Spurge

c. Molecular evolution model

(b) (©)

Which of the molecular evolutionary trees shown in Figure c is the best molecular model of the
morphological evolutionary mechanism that we observe in the cactus and spurge? The symbols A, C,
G, and T on the molecular evolutionary trees represent DNA bases.

A. Tree (a), 1 with 4.

B. Tree (b), 1 with 2.

C. Tree (c), 1 with 5.

D. Tree (c), 2 with 3.
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B48. (2 points) The following figure represents a recent phylogenetic tree for the animal kingdom.

Carefully observe the tree topology, and answer the following questions.

Porifera Cnidaria Acoela (3) Deuterostomia Lophotrochozoa Ecdysozoa

- (2

=

B48.1. (1 point) What are the most appropriate synapomorphic characters for the numbers (1) and (2),

respectively? Mark appropriate boxes with a checkmark ().

A. Segmented body

B. True tissue differentiation
C. Embryogenesis

D. Bilateral symmetry

E. Exoskeleton development
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B48.2. (1 point) Which of the following groups are members of Deuterostomia (taxon number (3))?

A. Echinodermata, Arthropoda.
B. Echinodermata, Chordata.
C. Mollusca, Arthropoda.

D. Annelida, Mollusca.

E. Chordata, Mollusca.
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B49. (2 points) The Influenza A virus is responsible for annual flu epidemics and for occasional flu
pandemics. Influenza A has a genome composed of eight RNA strands that encode a total of 11
proteins. Influenza A strains can be classified based on the combination of two coat proteins,
Hemagglutinin (H1~H13) and Neuraminidase (N1~N9). In this way, various flu types such as HIN1,
H3N1, H7N2, etc. can be recognized. The virus strains also can be classified by the host animal. The
following figure represents the phylogeny of flu viruses based on the nucleoprotein gene of the flu
virus genome. Indicated for each viral strain is the host species from which it was isolated, the year,
and the type of Hemagglutinin and Neuraminidase it carries. Indicate with checkmarks (V). whether

following statements are true or false.

I.  The avian flu virus consists of the most diverse types, and some avian flu types also are
found in some mammalian species such as whales and dolphins. Therefore, the avian flu

virus represents the most archaic type of flu virus.

Il.  The phylogenetic tree suggests that the host shift and genetic recombination of flu virus

have occurred between birds and pigs.

IIl.  The virulence of virus can be changed rapidly by host shifts and mutations. Therefore,

vaccine developments are relatively difficult compared to other common diseases.

IV.  Swine flu strains are phylogenetically more closely related to the human flu strains than to

other strains.
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1956(H7NT)

— 1963(H3N8)

1973(H7NT)
1986(HI3N8)
1986(H3N8)

ESwine 1935 (HIN1)
1933(HIN1D)
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—
Nucleotide changes
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1980(H13N6)
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1974(H3N8)
1978(HI2N2)
1985(H4N6)
1980(H4N2)
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B50. (1.5 points) Following table summarizes the main characteristics of the four major phyla of seed

plants. Check (V) in the answer sheet whether each characteristics is absent (—) or present (+) for

A~E.
Development of
Character Flagellated Double Vessel in Flowers
the secondary
Phylum sperm fertilization | xylem and fruits
xylem
Cycadophyta + B — — —
Ginkgophyta A — — — E
Pinophyta — — — D +
Magnoliophyta — + C + +
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B51. (2.4 points) All organisms use carbon as well as energy in order to live and function. Organisms
can be divided into four nutrition modes based upon the species’ main sources of energy and of

carbon.

B51.1. (1.2 points) From the following list of nutrition modes, fill in the answer sheet with the correct

term corresponding to each combination of carbon and energy source.

<Nutrition mode>
I. Photoautotroph, I1. Chemoautotroph,

I11. Photoheterotroph, IV. Chemoheterotroph.

B51.2. (1.2 points) From the list of organisms provided, choose two organisms belonging to each

nutrition mode.

<Organisms>
a. Cyanobacteria, b. Green nonsulfur bacteria,
c. Purple nonsulfur bacteria, d. Fungi,
e. Most archaebacteria, f. Most plants,
g. Animals, h. Nitrifying bacteria.
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B52. (2 points) The following figure represents a recent phylogeny for the plant kingdom.

Green algae Mosses  Club mosses  Ferns Gymnosperms  Angiosperms
(Charophyta) (Bryophyta) (Iycophyta) (Pterophyta) (Gymnospermae) (Angiospermae)

C))
3)
)
(M

For each number (1)~(4), select the appropriate apomorphic trait from the list provided.

< Apomorphic traits >

A. Leaves with well-developed vascular bundles,
B. Embryos,

C. Seeds,

D. Vascular tissues,

E. Phragmoplast.

72



