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28. @eualemm WwHIHs wallsll Cuanssler FTHTIan RMUICLIGSS 6l LEHHACUTH (PBLSS SLIF
s mHESEID GevssHHmhaID GHHUT srssiLlL @Curaissis UL HmeHd SIBLD Lm0
o _(HEmed SIQLILIENL WITSHS CIHTEmILgi.

A

GoHulgsitsr
@Coreiiasiedt DL L LD

01 14 28

BT &61T

A,B,C,D aenid @@BiindLciul Beiten g@oTsisst (pempEu

(1) FSH, LH, meroymigBuimsv, LjyGlegeroyGymedt

(2) LH, yrOsgerog@ymedr, merdymigGuirsv, FSH

(3) merogmigBuimsd, LH, FSH, yyQggeroyGymedr

(4) LH, meroymigBuimed, LjgGlggeroy@ymeit, FSH

(5) FSH, LH, yyQsgeroy@ymedr, merogmipuired,

29. wel® ausignl B BTG GoTLjurs sflumar dBepsd Cofle CFuis.

(1) wOsuem], ey, Sbs CIELIBBIE 2 BETSSULLL (PhIDS APl G LPaenBUTET cusnsTeNILL|D
B FAenuwujld THHATD IO EGID.

(2) OsTmL G, HMaTSHTECNOWEL, (Pl BFFD PAWMBBTEL 2 HEUToHBULLL  LTeneRTLID
apl B wewi Gpy Piyhs Hemeouled Hbe SIDSHHGID.

(3) uTsHHE elbsst PBGL Caumenulsd ISATD 2 Led Henpuled UEfabE PHEUIDTISTELD.

(4) (peiempbEangsT GBEhFmn whmD Hebeus LBsarisaiss o ien Hinauamaneaybe HILOTHS
Cxrmmeusmioeneull CuemINSHE 2 He)LD.

(5) eIEILGBUIALITESO 6160 SieMPBHILIBID S1pBd HITe Fenseuenl b GHTUI LUTHbSI L apl Boslisd
Crreneuwjio WL BUUBHSLILILL DnFMSIUID eBLIGHSHID.

30. wealsalsn SifleuTenmodssy GHAFEFTME 2 SHTIEUIOTS DD
(1) uevelapls S HHGH DUGLD.
(2) USLINIDLIIUIEOGHS HEMEO(IPHBULIflNOdE AGID.
(3) Giveumi @& UGL.
(4) usLABHLILIEYEHIEDIOSG UGLD.
(5) sgaamaussag@ (epigenetics) QG

31. RrxRraeoliysh GOamijunsil Nseumh FaBHisens sfumeg sgl?
(1) o6 L0 oL, sibsl ol @ragad aheG I @osE6L Hepse — BB
(2) B®m aHmHBHT FOUBHULGMSTH @& @B SelssoliBluTGLD. 2
(3) OusiiLsSuwisi  Heneu(penBLflentodGaiL F] mé  seoliyaufdelpsHd Geuaugenmed GupluiL  F,
9

FheHHuled o fusien CHIBBeMIOLL] RGBUUSBESTEN [BHlHIDHH6) I3 HGLD.

4) F, FhAHemwl HeoLiLjeuifeilbaHH0F UINSH (LPEVLD err,rjr)g)‘\uﬂs\’) Qupiiul L GamiBpsusniolijderiler ellaldbid
1:2:1 o5 Bopuls Ba Boemurl Sullesl STeorTsd EhoHaeoriD.
(5) R2ibr1 210 Eenembhieinsins.

—
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32. &fss BumGyTeeufar yeflilpilearGurg 24 BiBap]sHonismend Oareti Uil ey
Ceumppeldaiiun Lg. @uuenfl FThTgea  UsmfuL el SGREELLIULE @6 GUboe IBbHHSI.
@FQFwIIpmBmLLID D QURICLBBWID 16sF ApLuTs efnb@as LldaIbasappeT 6157
(1) SywBevIDIgUIeIERIeNIo, (PIDAPTHS HEm6D, L e|emIgFaHEID
(2) uUSIDIQUIREITENID, (PIDAPTHS Hlewev, SHleMTOLSI L] FHFLD
(3) @ywidevioiguieemienio, Sl 60lHenev, L 6wl F&Hd LD
(4) SAywoibeviiguie)swiento, HaUlL60Blenev, &MLl L] FoHaFD
(5) usToYWRERHIEND, (WPAPTHS BNy, LeiIFHFLD

33. DNA usiiifsiGurs UFbUmIUNg @aifled msifel (pedbamp @EmIbGL uFeons  aBepTFe
peuHaOpTa CFTHEBILL LS. Bl alleTyweLbs UFDLUMIWNEG efensaHiE (Weienyis SIUUgUD]
SR BmHS SOCHT aufevd OBTLAdW §H5 o GuimuilamLsh Camppelsss. B!

(1) UBHSH (BmemHHe0) WBHID LjgoenByp (nonsense) asMIHIBEG @ 2 SHTJEIOIGLD.
(2) WgHUIG BB WS ABTTSIBEG PJ 2 SHTTEAOTEGLD.

(3) UBSHHE WHPD SiwSH AETEIDEG PT 2 HMJALTSID.

4) VAU wBEp eIGuLL (missense) &THABG @I 2 SHTJEAOTESGLD.

(5) UeHSsL wBEID AIGULL lBTTHIBEG PJ 2 SHIEMOTGLD.

34. GQauuuprLLapeien upPwrelelGha GQupuulr DNA G@urelliv@yed PCR @B ans

LWISTUGSHSH UGS HIBeNIDS BTN ST 68 LD

(1) siemen gevanl Smdsamenaill s FaBHeomer DNA GQuTeliwCrevengd CoTemighoseiBento.

(2) @b DNA GuiedwBred siFaiLmeneilLgdmebssd (proof reading) <uBmenevd CBETETIQTTEMLO.

(3) syieEmL S8 DNA ulysmst Caprés@ausnd CHmeauwrar 2 uif Gealiupmeseisd ibs
DNA Guredin@yerd 2 _migluined RmESeImenLo.

(4) suieEmLsHHs0 DNA eowl patvBs@ ubpevsisn DNA QuTeiioGred @& @eiGBuITGLD.

(5) DNA Gsrgleu sybiiusBe <ibs DNA  GureliuBreddB@ saporBmipssd  (primer)
BxmemeuliLILTemLo.

35. DNA sewioLmsim g@m Lemmerodh. sreflulansiiCan L@SsHsHeHdesHTe RmULSI,

(1) oissen6 srealuls HubdefCuremy’ 0sT e &jauswenmsn HulbaeNCuramyl e fleu
QB TR IHHSHTEV

(2) sreflenw Geul’ BausBE UWSLURSHSILLL 6% WL GUUGSHSULILL  CBTSHLISSHNITE0  DiHHIew([B
Geu’ L 19HbHSHTeD

3) srelulanensil CGurain =185 Hev eumauledBbHal SHITEH CHTAMBUIBHHSHTEO

4) srelulaensil GUTHB SIB8H BonHm®H ASHHITIG OClBTeugHbHTEL

(5) oissemE usiila gm pJoubmaewreug (Or) CeTanemHhaHTEn

36. Bevmimasullsd 2 _60J LGHSHIT Lsielle0midbeil STemriLiBGersbl
(1) @eoL wB@mId FJ euevUIhisberlled (2) 2 607 OBEBID BEOL EUELWITIHETED
(3) 2 _60) MWD CUBERIL. 6GueLWIMISH6TTED (4) 2 e, BeL OBBID FJ EUEVWIMHIGHEE0
(5) aumeNiL, 2 _60J WBEBID WL EUEOUITHIGET6D

37. sieumeusmauBilsy o uljliLcoeusnaenoulst SHBBILsd CFeneull QUBIDTEIOTS DIEDIOWTHSI 61517
(1) smeupemsvsnwl FITdEHe0 (2) Beupemy 16GeNBMEL
(3) pos aHHEFHH0 4) 2EIHS WPSTMSHSHIUNSHBE 2 H6YH60
(5) weitemfiiientis HBHHO ‘

38. uBsTen GelILIPBENGEE UGy CFILTSS LisaimeasoBpeT 6 ?
(1) @Gamer LML BISHTEHSLD (2) whms eusmLL
(3) smp eusMioawIL60HH60 ©_6iT6N  QEFTE 4) sreuglenmb ellen euenjss
(5) euerfloenii_soddevieiren Hyme

L
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39. SueEmL S0 HIEHIENHISGHmN QUeMIILGSBE LWSLGHSIILGID Uil &mhissl QT jumer Lleisumb
FnBBIBEH6T FAWTEIH 617
(1) suenjlyL smisefled 2 siten &My Hlememmdsellar suenjFdbd o &hsh pH elFflenen eupm@ip.
(2) URIBHESEHMET  UGTTULIGBESTON QUL HhIGm6eNS SWUTAUUSBEGI OUISHIEUTES @& 6EHEBHTe
LWeTLIRSSLILGB S TS,
(3) uBBAWTSHEHEEBTE CUSTTLILLL HRIGHT 9 (HEsNHAILHIGEMENT ULSTUBSS SWTflasliubGaament.
Q) 61bd HINTMIBIBUD QUSTTLILL HHEH60 U6 dBLILIL GOTID.
(5) e16060T QUSTTLILL BHIBEHHGID QIPHHIOTE BFmguid @Cenmenyl B CFobasluBID.
40. @7 uBMGHSH CupiLLL B wiAf geamisd Csrevm uBfflurssst (Coliform) HemBLIGSSILIL L 6.
@ BlepHe UfleflealuLTsd Hmrs GRUILSRITSY gBLULF FrhSHwbd ibp Crrul
(1) QpELUYESTLFF (2) ampARGUA (3) suuiBmisnsney
@) ugrengsGuTui’ (5) myigeus
® 41 Gprn_ssb S0 cusnywiren efleandsss GaIbTESIRIEEGID Geiip / Lev Fflurew eflenLsemm@id. Fflwimen
ellenLenw / eflenLsemend; Pywrefbsl Ler sFflumer Sevssshmsed 0FHfa0Fuls.
A,B,D suwienr 1oTSHEATID FFIUTUNEI .evvereirecrereeeeeceee et eee e es e ees e see e seese e 1 aemayibp,
A D Sialiieh I0RGHIE FRRMINEN commsemmsssmmmmmssmmmsasmmmse s s 2 eI,
Auwp B TSI SFFILTURGI oo 3 erme)ID,
Cuwid D 1o0SETID  FFUTUNEIT ceeoeecererieirere et msesaee s eeescasesees st ses st s sssesseseenes 4 siemeyDd,
Goupt eflemL. oi6v6vFHI el Horedl CHFTIOTEMIBET Ffl TGN ...oveverereeeeeereeeceee e S ersme)yb
Sifle|pibHeosellen FHmdbasId
1 2 3 4 5
A,B,D A,C,D A,B C,D Goumt eflemL. Sisbe0EHI allemL_seMedr
Fflwmenisney | Ffluimeienel Fflwimenreney Ffluimeorene Gairiomenmigeit Fifl  erenfledt
41. gmdseied 56585 GaTLjyset uBBiw Weaumd FnBusehst Fflwreg / Ffluraiene e1gl / slemeu?
(A) asevssaunssHHlsv geflunsBurfiGobpup U ACwmsl Curs&GuTGsbmp Bopb
B) obrus srssnsafllsiGurs ATP e ADP o1 @ ACWBBLUGLD.
(C) ATP @ev Gruildasiil L F63) 0eiFsHuTs WIHBLILIL6OTD.
(D) gpiusmL GuraCurfl@somme ACTUTeT eulLGHded HewL QUi
(E) et6060m oigiBFLISHTEERIBEDHID FhHenw elHaildbEiD.
42. oBH BHBBLLMNG QEHTERIL  aflevhiGEMENUID LBSEHEELLMevE CaTeriL  6fle0mkiE&emseNu|iD
o 66BN / 266 balulnen LIeIeumD I@GLLSEH6T 61 / 6Teneu?
(A) gevfleagen B) s (©) Gpufedum
D) Osrewrfladlerd (E) =1Bauerd
43. ofeomig sl Fourgd PBUGLITHIET GHTLTuTe Fflwner Fampl / saBpisemerd 05 fleay6Fuls.
(A) wembeiideed WCWTEHGsnTlsH 2 6wI(.
(B) Glomeveroasrdameiled FBLOT@GBsITLIEN 2 _6wiH.
(©) oemell_Bmesv &BCemmByr@apflen 2_ewr(h.
(D) oiemsil_poefled F@werfldbafledr 2 _emi(.
(E) Omifedwndseisd mGorawelenr o 6.
44. UdHFH0
(A) seursll utemsuisvieien QEeiNgd HEVHIGENTEL FHID HIHHUILBHMeVSH HITRI(BLD.
B) swWCITHEHMS 2 Wil TdHGID.
O GOHAWD gl AT B GHHMedH GMBHELD.
D) seursuuTenHUIesTen 11THeMedr CFwBUT snL  KBITaHHGID.
(E) Qsuw sSiglmud GHMBHGLD.
_ J
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45. BrOLUEEMOELTSNS QUuIe| SWSSHSE Cuammes@ URsefli] OFleg / unissiiiy Cauiaier
LTehreupeneeuBie 6151 / 6T6meu?

A)
B)

©)
(D)

®

BILSBNSHHE 2 siGmuud GeusfBuuyp Na®, K", CI™ wpmpid Guflu sissisnwisisberien  F10ebBm
LIFIDLIED  ST60TLILIL 60,

Na' prioyssasdBe OCasfiiyporsan K progyssassls o Luporeaid o ufijuursd
CaTeiBossveuiL s 3 : 2 a1aip el FBHHHL GID.

BIbLGHs Gisssielsy Na* enfsemenall snigu enefleoren K* euflssit SmdoHe0.
BIDLGHNSE HeosbeHodhaisien LuTiGLThalger K'sy el gngui sienallsomenr Na* G&ressi(®
GlFsbe0LILIL_6V.

BIIDLEGB05HE0GhS! SeolipbuTer LTHCUTHEnSHE Cl ClsraiBlasdsoriLi6d.

46. seaeNlImBLIY

(A)
(B)
©)
D)
®)

(A)
(B)
©)
(D)
(E)

(A)
(B)
©)
(D)

(E)

A)
(B)
©)
)
(E)

A)
B)
©
D)
E)

BHBSLLUILLTS WLl @amelmbol Wrenmorer SHefluer gaiond GCHrbmellsei.
Quet Cmalldsenetd CHTHBHIOIEEGLD.

fev LLEIHT60 SIUSTENBS (LPIQUILD.

BmiguITen GHTEBeLEHMET DTHHTID 2_[HEUTHELD.

61606V (LP6ITATTH&HEMTIE0B6TIENID  BTEIIEVTLD.

47. efeori@selen susianBmst GHTLIUTeN Lsieupd Gajoranmbisessi Fflumaig / sflureneney sigi/ slemeu?

1= 2N () D _STJ6wID

2 L BEW - el (Bbssit
Gurede_L BeW - enBHOLflUisTa6iT

deodfwd STUCIHB HL (H&HsiT - 615 BCaITELTLOMBBTEHB6I
6T6oTLd B (o6l - OmpUfesluiTd &6t

o HIHEBOMISGIL G - QBWBBILTHEHST

48. euLweeuledmba wEHHL Cam e Gprddl ywrsmmd CeiibCurgl aHIILBL 2 ulfleibem L hibmeand
sRlwnenr QsTLEFTEAs &1 G eflenL / eflenL sl LsaumeaisiouBpiei 615 / slemeu?

ST, FnlbLeNEETHEsT, @BemLGeulil LBBEISSIT, LITnEVsNsImIGETT, SILIGTLOENTL 60 ST(BHHB6IT
HIHHTT, FbeNSSTHH6T, DReDL Gl iHEHIM BDeme0HBTHE6T, LTI DL HHTH, LITEnEVeUMHISBENT
HIHATT, AL Gl ILLBBISsiT, gnlblsllbaTRBENT, LITme0aIMIHIGS, DL 605 STBS6T
HHATT, BOLCIL SGaB BessTRSN, SalbUaNbsTHHsT, LMoL b  HTBHET,
L6060 66D hIdH6TT

HIHATT, Sl eNGHTBE6T, LFLMLSETE Nl Glauli LBBenJaoslT, & el

49. a0l petammdsaie LuGUTE OsTLIuTer Lideumn  Ffluwimer CaijoTeHend /
Bsiwrenmisenst  GlgfleyoFuis.

o _pubdHl QuITmST o_pLgEulsd LWTLGHSLILIBD HISHIBIES6IT
Cuital - Lactobacillus bulgaricus

I - Gluconobacter sp

HeH e sidleod - Spirulina sp

SeVIIGLIeTL - Rhizopus sp

elmpiler C - Aspergillus oryzae

50. o ewe] LINHMLHEO QBTLFUTEN LeioumD FaBBIbEbsT FFWITeNs [ sflwnesener 61g / 16meu?

FHEGTeIBHe HITRUHISGET 2 66y LITERIL 60sDL SHibE CUTDIILITAIEDeILITELD.
SPGHH gUUBSH LFHTAIOTS LJHHIS6T 2 DL eUHTETGLID.
QIBLITemeOBNIe  HlenTemaIE B6iT 2 _6mie)] GIBTHHHMNBEG QUTEBILILITETENUUITGLD.
OBTHHHGCLTSHI DORIEST 2 ([HouTdSleiser.

LITENIL_6m6VL B0 eminatidbeil LBl alLBaSaITe0 HlHWEBSI.

Ale
e el e
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8 Como Bi® e¢sibme®sind
@evmIensll Ul enaFs BHeneunidderiD

&§.62).8. (6.60¢) Bwnma/ &.0ur.s. (2-wj S0 ufieng - 2019

20 Velfmrn/ yHw urLsA LD

Ben goda 09 Bsnn &uﬁlmu_le\)

UTL &6v&é&LD UTLLD

g 868 535106/ Y66l eupmIGLd HLLD
[ s@e/ugdyw I

o@D 88m0s felc-[)) 88m0s o@D 88m0s felc-l)] 88m0s (e[ 88m0s
ot ot ot ot ot ot ot ot ot ot
oleir | ellewL | ellewm alenL elenrm allenL et allenL et allenL
@ev. @6v. @6v. @6v. @ev. @ev. @ev. @ev. @ev. @ev.
o. |..3___ 1. _3___ 21, 1 31. 4 41, . S
02. |..2 | 1 |24 22, S 32, 1 42. 3
03. |.. 2. _| 13 |.5___ 23, A 33, 2 43 2.
o4. |- 3. | 14 |.4___ 24, .S . 34 3 44, 2.
An
05. |--2__| 5. | .5 | 25 | ..3___ 35 | -c--- A -
1 5
06. | ---1__ 16. 2 26. I 3. | ------- 46. | -------
4 2
07. |--2.-- 17. I 27. 3. 37. | - 47. | -
1 3 4 4 3
08. | ------- 18. | ------- 28. | ------- 38. | - 48. | —T--
2 1
09. |--S_- 19. SC 29, —AI—l—Y - 39. | ~"--- 49. | "T-C
5 5
10. A 20. - A 30. A 40. | T 50. | —TTC

o Dew® coect/ aIGFL SPoDIHB60 :

D BBO®O/ @ sfluner alenLse 01 ey DoBs/uysiefl aiswb

B0 e/ Gwrgsu yerellser 1 X 50 =50
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uGHs A - Alewwiiysds &1 ([Heoy

1.(A) () (a) omdssfsd sTevILGD Ursrer @edlll susnemsit epeiisleneoils QuUWNGBS.

° Q\&MIDLILISET / epdlaflFemmL(B&s6rT / elp aremged HleflsGmimed

° eroMAOTmuI_B&H&erT,

° eUN&LIGUTRe I B S6T. 3pts
(b) mevllsiiFsuaien LITHTar FwBTED R B suenas 61517

° oUNELIGUTRe I BéHS6T. Ipt

(1) prnedw  CsmupliLdeomisEha @ BIOLUTS  QEBTIRULLORISEHEEGL S Gul o _after
ysTer slLenwliy Ceaumur® wirgy?

° MBIrbLiw Q&TRULLSIeOMISaT 5CIMSTLIEN FhibledsHeaTed STl enLL LN6nemTLIEnLIS
E\&TETTIRIHLILISIE06MED SH6vTTeD [FITLDLING S\&M(PLILILSIEOMISOT ES5BIMSHTLIEN FhiledgheTed
(@evTm) SHed6vg GLOMHUILL ) BTLEMLLI LN6HETTLILISEM6ITE 6)SHITETITL 66 Ipt

(i) DIWPSFIOMB  DIsLPBHEIHFF BIsuensou 6T LaTsvss epsiiflenaes @GBUILIGS.

(SizsvL6o1 QevetibglaTen) SenDELTGSFTLDS6IT cLPEOLD O1GTGSSSLILILL LITSMISHEN6T SHLESH60

FHemen&EBHMLTSMISEMETS 61HTS5HSH60

HLEHSE0 LILSRISHENET 2_DLIGHH) 61&FUIS560

(BL0g) ewetigsusilenr eueniFS (eugdHlwleMNsged) / CbestFeials OGNS TEnEOWINTSS OSTLAMLIL 6D
gsneug 3pts

(iv) omdseiled STOILGD LSTOUBBIL  susnEBsiT apaiplensils GuwifHs.

° FHRIHSHS55S LI6T6\euMNIILLD
° 2_evoreyLl LjeoTeeumnilLLd
° EOLDWILI LGSTE\6uM L LD 3pts

(V) @enpueliflelsr @UemiB (LpobHUISHIeUtIBmesS G NINICEY

ummbufiw 2_mid rlemeo GLisuTed

sueTIESIULD 6flHSSHIUILD

S6eoMBIGE6T FILIBSS60 / LNTHUIG / USSUNTLIL /Senpw HibSHLD

BOmISLOED BEOTLICILIHESLD ggneug) 2pts

(B) (i) sevelleir sul’ LD LFNFWLIO|HoaUSHFH0 6THRIBH HenL QLD ?

° LI(Gh F 6060 Ipt
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(ii) sevaielm eulL e apeiiml LNysTen LIQ&@EYhLD  WiTemeu?

° smuesr LHGged / (CO eummisl / RuBP @eur) smiewum&Gsommid

° BMp5s6e0 ( 3 PGA Seur )

° RuBP/ CO, aumhisluflest e mLiimsaid 3pts

(ii) PaNHOsTGLII @afsbasToan 6miGs BewL GILmIb?

° evtw(h / (LEDFWE|HEUSSHETT ) nS505SMTUILD 6IDETTF6IE) / DS50561SMUILIQETT 6ILDETTEF6L6S

OSTG&H Ipt
(1v) @eME0BTGUIE  gofllgsTdssdaso 2 _BuiHH  GELWILGL  apsiml LISTT & HmIEH D61
U NINIGE: S
° NADPH,
ATP
° QL Azer / 0, 3pts

(V) GemsvpBallenipuis &0 &6 60 PULFFa  Gelaller ogfafliy C3 & T 6 J TRl & 6111 601
ReMSOBTGUIY 2 BUSHHHmenan sTeusumy) uTHBGID?

° RuBP @l lgeor 2_L 6ot gnssnemLu|d / LNewmevoru|d / Rubisco @&&28Gerer Smésid HemLemILd
° R epevsdan 3 PGA (bl6w) 8 2 maunsab /@ PGA @6t @i /3 PGA @6 50 6lg Sl
° 2 HUSHSSMETT GEDMLD 3pts

(©) () =2 ulfigeTwensd iy WeHDBLILILY (LPHVTeUHTH Caremlul SevmIBsT o HeUTHUW BHIETE
Uysren BlemsvdensT Ffluimest G&HTLOITIomasd sTunsIs.

° APl Ces6u epevdsnmisenes 2 ulfledls OSTGLIL) HBFHe cpeossanisafedmhg SN Gasew

PG I MSH6MEdT OSTSLIL
° (Gss6w1) LDMepe&FamISHaTle 2 (HaunsasSnseter (CLHS&HILILILL C5&60T cLpeossamiseien)
LIeOUITSSIEF CFI&6MS / LISOLIGHLILDITES60
° LDITELPEVSFMSH6IT GIDETTF6NEHIENI6T OILITSUITSESLILIBLD / LPEdPSNSHE0SHET 2_(HEUTSHSLD
° Bl & &leMNssLO60MmIS6T SOHUSTLILIEDLWID SNEN6TL ILUMHMISHESHTOTETE0 4pts

(i) LLOBTGHaNfabS 6IHILBTE BHSUILGUSHI WITSH?

° REMIHS CMHLILL ePSTEnSS6Ted SHHE CHMMMLD SLNHMEnE Ipts

(i) piselHHobSHe0sT (Zygosporangium) e1siBrsd 616360 sTTLNSHF  F(HdHBIOTS &¥l6)1fl b @ .
SlLLD6DT / 6U65l6mLDU|OTET &L LEWLDLIL]
LI6O&([HEY6ITENTS)
6w OUDDIT HE0MhISET / LI6oTls Heomiseen GLPLe|hE CFISHmasWTed / (PSHIHL
L6voTT&ESWLIMTEYILD
S(BLILWTTES / S([HS&6T60T CFIHENSWITEILD ©_([HEUTSHSLILILL M6
B60msLpenn OTLOLIHSSHSSH60T GLME)
m&F5CHTEWLDECHTLBHSH6T60
SEHNS &6V / [El06MLDSHEIT/ 2_60[560 / 2_6DMSEN60S SHIMhISHE Falouis
IlenGrLfHuiled 2 uNTiLHmene (LMSSHLDTE &Lped BLIbEHeneraaTed)

&@(H LDIQUILDITENT 615HHEN6T 2_(HEUTSHGSLD aggneug) /pts

09 - 2 ulfwed UeaTe eupmIGLD SHLLD) (UHw LMLSSHLLLID)-&.61um.g (2w 1)U Lfieng - 2019- @NIHS HHSSEIS6T 2_aTaTLSHeLILILey6TeTeD.



BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(V) Feb@Gupsmsusien elbaisais o BLs5d FHeo SHTUJBRIBTEL STEOILLBL @ SulsoLT@ELD.
FUSG(WPemesiTell  albHhisenel 2 MUSHHGFUIUID  GUIsOL|L 651 Uereumo  @uisoLseir
@AUOCUTHTENBUILD GBTEWIL. HTEUTBIGENT 2 6D UL &H6wTLD euGeuTsiiemBil CUUWIFI(Bs.

SuwievL] &600TLD
(2) elBmmsh Bmsssd Cycadophyta / wessGumeoupon Ipt .
(b) =msvalIEBTEHE BsvevTemLD Bryophyta/ujlu@u.lnsmummrr ...................... 1pt ........

V) (@) slrLwearssiled Uysryend FIoE eIl CuamIIsSBGLU LWSTUBS SHUILUGLD
BL_L_emOLIL|E6T  WITemey?

° FOUTENE0S GLOILDSHET / HEUTEDEOSSHEOMIGET / (PSHEHIBTEHLD Ipt

(b) OBBCBTHssMeT 2 L svsmmenwiil GQLWINBS.

° Gumed 2L HSLH Ipt
ewngsw 40pts x 2.5
=100 yereMmerr

2. (A) (1) elevmigsais Gsvsmilufenipuimiassries APSImI SigliLeDL & QBT LBMeNS HBILILNHS.

° LIMGISITLIL
° &1 5560
° SN&SHIDEH&FO 3pts

(i) sreugmiseiev LNflulemipwis ssomiseMen eeimI SLL eIONIL] @UIsOLEsn6nd  GMILILNBS.

@85 Uflinemrperemenel / (LIIHLDLLTS) Camemeulgauld
° 6WLDUIS S(ThH
o SuLisHuner/siess GHLG 3pts

(iil) sTeurmiEsisst GmBmTeded STeWILILIGLD FBHBHOMLBH BOMBIBE6H STWIH 6U6NBHMENT D
GuUWNBs.

° LOUNHHSSHEIT
SITEUNSHE0MRISH6IT
GeuLulIsaT gsneug) 2pts
1v) sruFdleuss Bilsd SWOPSSULL BT 12 4w 2 Henenoadpni@ SHIshET 2 10dhE 5
HTULIL HeTT6T6n. Siemed gelbleuTsiimIld gmebsHTY S cm Bermb Gareaniisnen. 0.15M, 0.20M,
0.25M, 0.30M, 0.35M, 0.40M Gapieysiten HbBHBITHS HOIFeLHM6ND QBT Wi
GCUHHfb  ElewTerImIEsT @UCUTEIBILD DL SHT6iTHeMesT Boed waubSBIILLB 2 _LDHE,
SrUuL Beitenen. GBTHHSULLL. LHU 2 HnenbH i@ SenpuISI6T BT (105 HH5meid
SlewlausB& USIUBDID LigpsnBEemeTdF Ffluwmsr QFHTLT e(phdEsd @GuBllBs.
° REICVEUN(H &&HGSEINES HewIsedlayd / OWLSSfe SewrernsHeid Srewi® 2 [Hemerns HIPmiGS
SIETBSHEDET (PDDTSH HLOLDES60
° (OLSHNS HevtrenuigHesr SGLD MEUGHELILLL) 6UeDTLSSTEM6TT epevld (2_Levrouins) Sfeummiest
LTSNS H6TESH60.
° (ewpLUULL OLSSNS SHewrenrggled) 30 - 60 MIOLMmIs6T (Geumnesr GewLGUWILITEDT 6TBSL
6WM)LDITEVT(LPLD eTMMIS EYSMETOTLILIBLD) 6161E8560
° 2_HEOEMEHIPMBIGS SHIETIQEN HETHMS HeME560 (eWLLI OILMILDTETSE0SE &6wtiES60)
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@eomiensi LS 665 Hevemsaid SHbETHSIDTEE)
° 56T LDIMHDSSH6TT BewL HIHM)I 61D y HEFSQILD &5HGSCINE: SHenIgedler
QOFMle)y / epeoISHMETT x AHEFSQILD EDEUSS EUEDIL| EUDISHE0 / [H6IT LOTHMEH6TT BewL 6155HNS
aHIns &5SCImen SHenrgedle Q156 / cLPeOTSHSINEIT CUEDIL] EUEDTSH60.
° (EuemnL96d HBHE) H6T LIHMEMS TNLGHSNS S6HSCINGS SHenIFedle O\Fhleneus &lemiseo
° L euenemrenil LWIETLIGSS (OLNHBSSON6T S16)) HIWSSSMSS Sl6wilge0 Tpts

(V) sTeugmiseflsd ®s0FWSHH 6 epeiim CHTHsvdemends GUBIILIBS.

HEOWDETDLB/ SHEOFGHOT 2_HEUTSHSESHET LMISEMNILY bHes sam)
6\DEUTF6ES &L LemLDLImLILI GLI6toTed
e\euTFeil6ilest 2e1(BLS6ANBLOLIEdEmLILT GLI6ToTED

FLOGEDEHS HLES60 gsneug) 3pts

B) () @aMs0sTeUUSEGTW LeufldsTeulhisansis CaTeamighob@l SToITF FT1a6T EFesilgensil
GuWRGS.

° Pogonatum, Nephrolepis, Marchantia, Anthoceros ggneug) 2pts

(i) s HBss GopauTs elhHB UL BDH LswflGHSTeUThisensTd BTl HToUTHdnl L G eneol
GuwfBs.

° SIBCHTEMLNMT / SehHBWIMrOBLILDSEIT / LpSGSLD STOUNTRISET Ipt
(iil) GHeWEUBEIT 6T6iTLIEMNEN  UITEme?

° 6il5Fss6e06uTSHaMN6TT Fal LLD Ipt
(iv) LEHIHHFCFTHMB 6CISIBITED 616507

° WPHTEFSWEDLES S / &606f158] R6TTNISHES DSNHSLDETNSHAT L LDMTMHDLILILED / DEULIL|E
QETITNNGE ) Ipt

(V) sraugmisaisd snFBCBrenssisiasien cpeim GHTHBmend GBILINHS.

SIRIGIHISET / CausHeMed seoLiNfleneus FImsae0

cfl58] LPEVETESEWES SMETIBS6d

2_FSAwm_Sewuwl DMTOIIUIENIDSSHED / LIS / 858 S(HLOLSETNE eueTTFSenI Dors @ 6i5560
SMH SempwimisSailensT CUTFEHEITL OLIMBLSETE SHeWmFmeu Dems&6ils560

S6W6V APLILIDLSEDE0S FTDHEEHS E1FUIH0 gsneug 3pts
(©) () (@) wals 2 _suad &TeLUTUTISD GHHLBHGPED 6THIBH DienLHEIsT6NSHI?

° &(HLGLO, GLDHGODUllsneT Him&@ sbdluiled / BLsH6d /
EMIGL6Y/ FHLGSLEYSSLD OILIHRIGLED / GSLNGSEOMSESLD GewLuiled
Ipt

(b) welsealsr = SrFaglllseisd OCUUACHITMMEF &HIHGID SRS  UENBEHUILI
Guwif(Bs.

° NSewT (SHEWELEMLDE ) HEOMRIGENT Ipt
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(1) = _UlipPilevsiten SThissOHeWen LIFHTr GBHTH60 UWITSHI?
° LUDHHEDGmE HBESO (OGNS HBHEDEOUITEGSEUSTED) Ipt

(i) &LB oL (Wpenenssilen @svswllulenipuish et  @&midsaTs LNefTed@pid LIS & SHEIS6IT
2 _ulFlLTSeuT DieL6VHI DHSTHEMT CBTaBoFsLeLLILIGE GIBET st @G Bab.

(a) almmLiler 2 ulFliuns
(b) SIVBeT HLeOMmIGB6T 2 _uNFLILINGS
(c) LgBGmmerd DHESLDTS 3pts

(1v) (a) LB FoL(pensnssien @GmhE LUNfEHEIOTUIGT QHEIE Coibal 2 meur@ip Lysrer
SHH BBV GUUIT (BB,

° 60 euulleoTmemd Ipt

(b) 2 LBUGHBEHG GBS pBIGuBHD GSIleold SBEBILLILD e QMEDMBF
FHEWTL L HFevld LUTTES ellensddsmesr LObasg?

° O51&HE HHEOMLLSH6d (B5WsHeurmed) rNLIGSSLILIBLD 2T HLP&HSSHETTTE0/2_WTLPSSHESS60
DRBIGRISEHHS GSHSEDW CULDIRIGEUSEITED. Ipt

(V) (a) SFUgeupHHBID 6IHIBI60 61651607

° SIS0 61606060&@ GLD6VNS [Bledigl Hleneddlbai@LD 2 wijauen GmHwwssd  1pt

(b) wiureaupsssHer almensysanends @GHILILNBHS.

° SMIbys LML

° S\ fer6d STLILNUNETT R(DMBISEUTTRISET

° B5WSFH16E / LDMTTenLLIL|

° CLPEDEITESTES / CLPEMEITL & ([HHS&S16)

° SHIEe0euHEmeNE CEFLILIBSSHED /BTQ A6TTerTTIR /& HEDUNTGSLPTLI

e &miy ganeugl Spts
ewngsw 40pts x 2.5

=100 yereMamerr

3.(A) () =2 uijdursr  BIOSLeSABGWL o _ulfiuBns B snbsBen  @enL Guiusiten  epsirm
Ursrer Goumiun@Gsemsisd GBILLIGS.

2 ulytmenr M ni_enb 2 ulyiumsms Byl ernd
° [HEWTL&T60LD &S (h&H@SLO(LIMGISLIL) o GSNIHW sreolILGS (LMGISMLiL])
] T,B Mleworbir @LwIkIger / [ ] T,B Mleworbi @LWIkIg6N /
T,B seomiser FEUBLD T,B seomiseat rEULTS)
® Bleneneys S60mis6T 6NHSHLINSLD ® Bleneey&seomiser eflpsSluimaidledsmeo /
/ BN 6T Hlemenrey Hlene0SE\BaHESLD ML e Hlenevrey Gedeweo
® 2_1 elleoTmed LImEIMBEeTSfIs6 L eeuaflulleSipba
2_(peun&sLILBLD fewL&EGL LmeLneerdlflserT /

SWNISE WL L 1peunseetdifiserT
gsneug) 3pts
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(i) welssF HppresHso 2 sen ADPresaasiss @TeHE cuenBHMST GuwfBas.
° GHuLenL ANBHISSH
° emWwieNempU HWeYSSHIW HAnBHIssS 2pts

(i) wezmemsit @ CuToalanemmbuled bl FBIBTSSIOTUISES SfwmbSiens cpeodbsnm GFsosvid
utengeuflenwtd Fflwmen QHTLGITIMISNsy 6T(1pSHIS.

° S\6TemID LDIYHS SMIGPA / FMGSPTUI — 5 eT6tTGe0uUTl60T HLLD

G&UIEMLD LDIPHS HNIGLLEIMD / ANGSPTLI —> GFI&HGLD ST — AMbrs SELIY
—> Anpissnes) Ipt

(iv) weaissd ApBis OSTGHWLST GsTLIyu’L @Uei® @UoEEMmHSmes GUIILGES.
° AnSilienus snaeT / MBI sH&6T / ANIBIs&SISGSHL S608U 660

) mriulL Anbrs Gmmut / CKD / CKDu / SiflwiiiuLng Crmulwegis@iw mmiul L Ambas Gomu
° SMIBIs 6\FWweoILpLIL ggneug  2pts

(v) Seuailsoim wells cpswemullsit Lleseudld sufllilL Hemd HQULIEDL UITEES GEBTsmL .

R

(a) Gupenss aufliusdst P, Q, R, S, T stenids @Il Beitern &>|'_|_60)LD|'_|L45566)6111'J
CQuwfhas.

(P)  ufeuss S

(Q)  euGpmedludest LimeOLD

(R)  meateuemerw enowieflenipuid

(S) ELPEMEITWILD / eLPEmEITIL 6UEmI&HGSHMENLD / LILT&FGFTemevor

(T)  ewpel Spts
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(b) waizmeafsd Lstoumb CHTHs0EEmH@GL CUTDIILTS6TT S L enoliLdensnil GQuwifGa

CaTBm Siswoemer (2L suFHlemsvenu!) GLEmIHL : @aﬂ/T ......................... lpt
QULSHMS BdLLLIBSHSH60 : Besuspemusmiowisilenipuid / R, su@nmeduies umeowd / Q. 2pts
.ufleus:s Sip/ P Ipt

BTBHMBF FITEBBOED L e e e e e R

(B) (1) yevedt eummid) 6I63IBTEL  6T6dT60T?

SHEDLILITET HTETTLENED BEUMRISTETES Falpul NSSH606WLHS / 611BFL SHLL6WLDLIL| LDHMILD
SIS60T F&HFl6WIL DTMILD EIDETTEFEIE)] DH(IPSSHLDNS DTHME SalQUIGILD
° EOLDW BILLSOSTSHGS ST H(DSSEIDTETENNS HLESISE0 3 pts

(i) wailssd GFallulsh @6l DHTa|BHMEN 2 _swITeUBHBHTHI UTRIS H6IT 6THICEH DIeHLDHHI6T6T6?

° SlQ 6\D6TTF6IE) / CHMLIQUTNETT SHMRISLD
Ipt
(iii) wefpefss wpBUBE SuFHTULINUNOTEY SHIHBUILBLL CurTFement gBLOTEIET EF6wTgeneaTL ;
Guwf®s. |
LewLLILS SrewT@Ld e@meot / FSH
Sedlumnlestna@Ld eGwmesr / LH
emaCrmuill gmevoT@Ld gGLmest / TSH
@Iﬂﬁm&) GuwpuLenL&&Tw Gunaensuor Gomest / ACTH ISTEUG) 2pts

(iv) wealHalsd DBEHATHIGH CHTHAWL 6T GHTLTUsHLW BB LisTenml L6 GUTAS(LPsHBenLL
2 srenLsalW FITHH0BEG @I 2 HTINID HIHb.

° RLADHCOSe GLpbewsuler LML / &sUGUD) / Limed QeuafGumbmedlsd (LIMIGUDMILD / LIkIE
audHsHGLD / FwWmLIBLD)
Ipt

(v) Bflfley eusmas 2 @60 HHFH HEehHCHTH WL LID FTSHTTeWT IO L HIHeVID UTTHS 66
I B fldHemH?

° SHHUIONBHES GEHSCHTEDEFL OLNMIS O\&TaTaUHED BE0&HES HEORIGAT Haumiseo 1 pt

(©) () () wegensit eMendssiT UUIBBISGIHHEG ClousMBU OB BUILIGET (LPSHILISSHIHMHE
GSBILIGs.

° 2 1 60 auILIblemeveniul 6flL GemmbS SleuLiLl Blemeouiled 2_eaTer GLIMg| EILIMHSSLDTE0T
/ eemevigdmesinent b 2 HLIGEH Ipt

(b) waisalsd almssailel®Bbal FABIBTausd albsisen GFevaDd UTmHMUWF FifluireT
RUEBIEIED  6TIPSHIS.

° EsHeos m@pmu) —> dlemsGomiieniley —> UMD 6\&Fey5S

—> digpanesr —> (HmSissne) Ipt

(c) wellpelen @alalB&G &rUluller a&rlllsd o2 sisem  elibdl  BUITFemewrIGQILITH6IT
wimgl?

Yermeflsear Se0dsmed
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(i) (a) @Cwrel 2 BUSHFH GFUWL SEVHIGMENDS GIBETEBIL DS GeVESHSe0 2 66T
B LemoLIL&B6IT  WiTeneu?

° (ewenmp&FHlwemnLw|d HTmIwIesT / &60&L1) LjemLLIL,
° LDEhHFL FL6VLD 2pts
(b) HHBBL L6V 6I6HIMBTE0  6T60160?

° (& wiguibnest) efibdlent /SpevorLieworl & / WpSHlTey eubl&sh OHMID (€ LDIQUILDTENT) &65l6T
/euewtLjevor(fl (b /(pSTeyaufss eeLeummes G&1&H6ms / 6flbgl LbMMILD &6516T (E(TH LDIQUILDTEDT)
&(H&s6Met / Wpdliey auflssmesailen CFisans / 6flibg) /SpewrLeur, (pLenL /6)LI6uorL{evor
erTLEUNBIETT (WPSTEIOUNS SHHHET — REDETTSHED. Ipt

(c) weal® SH@mUHL QL SH6NM 61HH SiUHmBUTL 2 | LIFHHH60 HewL QUEBID?
° FISH60 UGS Ipt
(1) (a) syuuEWm Hemeoullss SUTIbL CFTHemerHaTlT Diglillenl WITgI?

° & / mirbNed hCG Rmsa60 Ipt

(b) 2 _seilouy ReiGCLIHES CSHTHDIL LI (PMBHEDHEEH RIERIB 2 HTJehiBEsT FHHb.

° 2 efena Sh&aLL6e0 (IVF)
2_etens GLPWe|HeSGHW eilbg 2 LoOFasaIb wewm (ICSI) 2pts

(1v) (@) wells auaignl BsH CBHTGHHUIDT USHMTID, UTHISTLIL, DAHFe)] PHlulent HeMihsH sJensrL
eapeiBl GHTHsvsemends GHNIILTHS.

&e0AWLD GFLOILIL / efl(BefiiLy
ewun&Urs: / eumeroGum eflGefiliL / GaudlLiy
S(HP&sHomsaTe 2_MLISS)/C\&mIGLOLILD/E6U6TTGLIILD 3pts
(b) wallpsd HeweLCWTL 96T  HMEOUWITLL D6V  JHIUTHGD S L OILFSUITET  QUpBIG,
wimgl?
° (Beme0GuWINLigest) LILEWTENTLIS GLILDS:6T IHSHe0S6T / 1D WLPETENHS6T6IL60TLN6TT (LRSLILIL 68T
aOUGSSILD epLB LeTerfl &edemeo
(©) absp &gk welTenbHawiB  slaiselled  (pemeliuTes  GHLI6TeYSITEN  (LP6ST(LPEDETT
STewlUBL?
° 3 - 6 aug| / UDEESTIW WSS (PETENTHSHETT(H 6T60TL Ipt

(v) (a) sewaFuUuUTHSHl 6TeaTLFHl WmEHi?

° UNE\ETETL SHewEsa60855160 / HTfled 2_aiTer (LS6wTELD L5ETHIBLD HEMLDHS )SHHRIGL HE0S/
SmEESIM)] HFled Siwedled 2_6Term / ABESBS5S Z CanBaeT @usvuriendlenL Guwiwimes LNgGseLD /

auflsgenaullest OSMHMLIMTLL6OS Ipt
(b) auflgFHemasF &FMHHD OHTLIUTES SBOUTHI FHBMIBOSETIEMIILL L QETeTenEUNensLl
GuwIfl(Bs.
° QU6 - BEOIDS C\ETATENS Ipt
ewnga 40pts x 2.5
=100 yereMamerr
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

4. (A) (1) subFaufll ULLD 66 Gl WITSH?

° STLILLL 6ub& eflpLEFSH60 SMILILILL GuwiedL| evtiilest Semeow]flemLpudiet suemLL LI LNTHbls gieuLd
/ 6flenm&@LD LILLDTELD Ipt

(ii) subsFaufll ULHMHSH SWTHUUSBEGS CHemsulime HIEYH6IT  WITemau?
° 160 SThGEH6ME0 (HEDE0PDSETTE) Qb GHILLILL Liswiier / Guedller sgeyser  1pt

(i) eubgFaufl LLSHe0 LWSTLUGSHSIUBD sToumnd  @GuflulBassit eULIBUTSIIMID  6TFHENETE

SMlbEetTmeo?
° UNHSSILLL / CBTULETET Sh600r
° (UNHSSLILILTE / STSTTE0N) EILI6TOT 2pts

(iv) ®YHLHTme PN ATy eusiGLb FoBlemso p?+2pq+q2=1 eTelanid FLOSLTL L T6b
ClueMULBS S IIBGEDBH.  BFFOSILT 1960 P OBDBID P2 sIsLIGUMBMTeY  @GMIL L LB LUene
wimemeu ?

(p)  SpL&wnen e mpsient sMdgnamd / Liement
(p2) SpLAwnen @Rt mGMmSaTN6T efdgnemmLd / bipmest 2pts

(V) gBHsTe 100,000 BUTSDTS QBT @F GlosHEsTENBUNED gmwaHsTe 4,000 Senmed
@0 UsiiealsnLcutsr Guisvl] GeusiuBGssILIBaEBSI. AEGIRHOHETMS  aBTIg-eneustTCLITS
Foplensoullsd RmULNH DiualsdLsHE® JBHBTEN 6T8HHEME [HLITSHST Ls0I 60T RIS (LPemL_GUIT]y
2peu?

° 32 000 Ipt

(B) (i) DNA G@srauiso RNA QursdwBrsro  Esi WPHHWSBHlUSmBE GHIILNHS.

° oMU} &HleMCWITEnLL BaHensT GFILILISGET cpeold DNA LIg&s58® @6u1ned RNA 615G LI6mL
DHIDLES60
° (DNA LI585 1960) SMIFIL RNA (1p&ed @ettemms G&i15860 / Ganmm)eilssed
° DNA e1LneSibCrélest QFWHLIML(B&HS eugdlulefles DNA-RNA seoLiLLl IpLiLsemer CaHmmmieilssed
3pts
(11) uybumIWeLGHe e CUTEIIGLILIHTL (BEsiT Sllibes Rmigl ellenenQUThsitse BFawgene
CUWF(B®s.
° emDCUNGEM &G RNA / rRNA
° SLmHmib RNA / tRNA 2pts

(1) dpliyflenio wommedlsst CaTHBmeNTUT WiTE?

° eflsMORIS6NT Ipt
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BeomImaLl LFL6nas SHenesoid SIbSIMISHLDTETS

(iv) ol GUuUGSsBULD  (Restriction map) RISl HA aHTUTTESIUBGD B0 B6I
wimemed ?

° DL BLULGSS60 STetidSleor SemeflLLb / [hlenso
° L BLILBSSEO STEURISEHSHSHEDLIITET HTILD 2pts

(v) (a) DNA aigsvenLwinsniiseien Syemi® UyBuTsmisensid HhHsb.

SHEMSEMLD / WLMMMTE C&F TS 6m6vT
SnHMeUTaTNSHEmeT GEvIhISTETTe0
UNSHSSLILLL6UEDT SEUTRISTEI0T60

CrmuUTSHSESIIW / \STHMSFaleUl HRIESET / (LPE&HEUTSHENET SHUTLINNGED / SETITRISTEOTE0
gsneug) 2pts

(b) smeuy Uplyflenwots Qurfuiwelsd SIBBE w GEwwflul DNA elBGuwrd s @i
Oaredulenatl GuWIfBs.

° (ABCWNASGLD O\SMTGH LWeTLUGSEID) Agrobacterium o new /Agrobacterium Syed
SeoLui® eFwwiul L (UTbLIWeE SLIbnHmLd) Ipt
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