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1. h"h2$nttr\glnu hh \urururpnul urhphtrhf,lr fqhpn.
A. |rptu\tutrughnrd htr qnlnp2rugnr tlp
B. frpu\uriru gLnr-tl htr Snurnufrhphq
C. dhurJh ubph| hhhuptu[rh hh

D. r-lr nluu 4p nr-rl b [r opqu [ru.r[ur h [rr uphpp

2. $ntnnulrtrfahqh pirfnurgpnr-rl, p Ui,*g"tplurh pur;pui3ntdlrg k urnur2urhntd urqurn
ppt[ub[hp.

A. COz-lr

B. IlbSr-h
C. HzO-lr
D. uq$-h

3. trn1np utr\hpfr ll*lrph qurptnru{rp qur3rluh t.
A. ptu{rup urp prr-uurtlnp{rubnr-plnr-hp
B. utnJurh htuilurp urhhpurdh2tn opquhru\rutr li3nr-phpfr urn\ur1nr-p1nr-hp

C. hurtiulhgnlplnrhp pnr-Suhplr hhur

D. puqdugiltuh huuirup utrhpudti2rn ultnrluiltuptih[
hhrupurrlnpnlplnr[rp

htru{npdurh

4. Qplrdnr"nhhpfr runrurlhl |un2np trhp\urS urgntglr$rhp hurh4|rqntr.I hh.

A. \tutrur2 2plllnmhhplr 2p2urbnr-d
B. q.I,2 2plrtlnrr:bhpfr 2p2tuhnttl
C. \uprllrp 2plrdnrntrhplr 2ppur{rnr rI

D. 4lrurtnnr-lug [h 2pf tlnr-ntrhplr 2pyuL rud

5. .t*tph \*p*Shttt (Solanum gtqh) rnurpphp rnhuu\trhpg ururpphpr[nui hh

ppnrlnuntlhhph fo.l..l, uru\ru3ir url4 llhqp ilhZ- pruqr[urqurutft\ k 12-]rh: U34 urhutu\htptt
iunur2rughl hh.

A. urlnquruph\ urhuru\runru2rugriurL ruprl3nr-hpnr-ti

B. qnfrullnlrt1}.*th urp43 nr-LBntr.f

C. pp nrlnunrluS frtr ulthpru g lrur [rlip]r urp4y n r-hpnril

D . d[ pr.n Lruur\ru1 [r tr hfrpp]r4Lu g f ur [r utprg n t hpn r-d



6. Snurnhunftu\*pq II-[r nhru\gfrnh \htrurpntrnuf qurtn[nul t.
A. \upntnfrh
B. puutlnn$lr1
C. plnpn$fi1a-680

D. plnpn$|q a-700

7. 9prul]rtr pnqutpnnt hpphttr hrutr4|rulnttl t CAM tqnryrurlrnfurutnu\ntplnr-h: U3u qhqpnttt
CAM $nurnu[rlrfnhqU huptturp{rubntplnrh t.

A. 2prutlurqrulrtrhpfr 2npurgttruL tr\ruurdrutip
B. qbZhfrn qnnullurtr\urnLfr *rlht, Ftup&F u\urlrtlnryputr (2tr2urnnrp3rutr)
h\uurrlutip
C. opqur phptugpnr-rf u{qrrrnp 2pnr-rf uhpun{ruprup lnrururlnpt[urbntplurh
h\ruurrlurdp
D. Shph\tr urb[uurppnr qurqh gurbp tlurur2kfrntplurh h\ruurdurilF (2pur{urqurLh

Furp&F 2hprturuurlrdtutrlr qruurdrunntl)

8. Uurtrp 2rurlruhp nr-hhgnrl lllluur\hL4urtrlrtrhplr \t\nr-fr t[ru\nufrhpfr \b\{rutr
hudruluu\rutrmp3mtrg lrrZrn trkp\ultugnqlr2trhp[r hun[hrfrurnnrplturlp.

A. ilhE t
B. rfrnpp L
C. hnrltrtr L

D. \u[u{ub tL fgtt, brutlrufrg

9. Uhryrruurnr- dhqqh urpnr-h nr-Llr ppnttnunrfbhplr.
A. hurullnfr4 hrur[rupru\ruqd
B.'Ihu{L"n[rr1 hru{tupru\urqtf
C. urplrqlnlr4 hru{upru\urqrf
D. rnhrnpuultnh4 hurlrupru\urqtt

1 0. rrruptuuunrtrtrhplr url u:hpp.
A. rlhb ptubur\nrp3urtfp uhnr-h4 hurt[urphlnt huptlurpruhp hh
B. qurtrqlr tr tituuhurtlnpurqhu' Etrntnhhplr \urnnqtltubplr 1nr-purhurn\mp;ntLhhpfr
uprl3nttrp hh
C. hurprftupurtrp hh bbhlnt htudurp
D. 2h2h1nt hrupilurpruhp ttr

11. Zru\ruopu!4urtrurtrhplr ut[hlurgntrlh ruppuh ,Iht \rutr[unul t uphpnu[hpnq[r
qtupqugmtlp lrputrnt[, np.

A. prurlurhphhpmrl tnluqmtf t $nuQnfrqh+lrtfrl, opulr4urgnr-rfp, npntrg tlt2 k
trhp\tunnrgtl.ub ]unlhuurhpfrtrp
B. tr{urqntrt L frulnrqpnrnh}rtrhlpfr opu]r4urgnr-tlp, ht:u hruhqhgtrntti k
tltu\pnlurqbpfr \rrt.Itrg,lhnZht trkplru \ltutrtfruh tnlruqtftutr
C. urpurquthnu-t t thqruppmhhplr urnur2rugnulp fu nltuutplbf g

D. upurqurhnrti k opqurtrfrqrilrg thrt*fnfrnttrhpfr rlntpuphpnttlp



12. f'p dli2 urp[nurfr\ qppbnLhhp L trhprunnttl hhurtr3rulh\nlnqfrur\urh ti]runlnpp.
A. \hhuughtrnq
B. h\nhunf,u\*pq
C. qnulnr-gughur
D. urhuur!

13. Qtuqurpp \upnrl t rudhldfr ptuLh trrrrrph urnurtrg Eruq\h1nr, hph.
A. urdhgLhtrp urltr ztum ulrlBuur hnrlnul
B, gnrlhLp rultr hlrphpt[rLn{ hp\nr- rutlfrup dh\
C. urihtr uluplr urpiltutnruultnnqhhpp hurtrhhp hn{rg U urhrlu:rlphhp
utunLr.upuhnr-d
D. quhhtrp 2bpttngnr-d' htuumutnnr-b 20' C qurstluihhhpnr-d

14. Op finlluh tnt ptrhhpti htr nr-hur\ urdhlnr- urtlpnql h*lrph ptrpurgpmil
A. \n\nulrutr upriunlhtrlr
B, undlr
C. {hp$2fur
l-1. hrlbblr

15. €nprlur{np \hl4uL$rhpir tinur qurhqnulhqur3}rtr trlurp4hpfr 11 qnt3qp urnru2[rh rutrqunl
hurtr4fqntti L.

A. hpli\bbgurlhhpf 2p2rul,rnr-ri
B. unrprttrhh pfr 2p2 urLrnr-tf

C. pn2nr-hhhpfr 2p2urtrmri
D. \urpliurunrhhhpf 2p2urhntd

16. Uurpunrlur\urtr hurilur\urpqf ur2fu urtnurhptr ur\urfnlurgLnuf t.
A. unilulnlr\ trlurprlur3|rtr hunlur\upqp
B. ufniqu:plr\ h1up4tu1|rtr hutfur\ulpqp
C. u1tupuru|rriq upfr[trjup4tu3frtr hruiltu\urpqp
D. b' ufrdqurphq, h' qrupuruiliqruplr\ tr3tupqurl|rtr hrur.iur\urpqp

17. tlurp4nt \n4tilrg ptlurb urphhuurur\ruh \hhuurgttmqp n2h2urtrntd t, npn{hhurh.
1. \urpnrl l- qnjtuurhbl rilrultr r.iurp4nr oqhnr-plurdp
2. il2ur\ru pnrl u hpp ;hh 4lrduitrnul tlnlurlunu hpfr h hur tlp gur I gnrpl urbp
3. n tdh rluhnttf k ilp gru\ gnr-p3 nrtrp rf2ru\rupnr-3 ul,pfr ri[r2tt
4. !r r1|rtiurhntil tipgur\ gnr-p;ruhp phru\uh \htrurughhnql-rhpfr hhur
5. prurl\urgrub k ph: puhtu\nr-pjrudp urhuur\t hphg

t\. !,2,4i Il. 1,3,2; C. 3, 4, 5; D. 1,4,5

18. Uhnur\urtr h urbuhn purqrlurgrlurh oplrtnu;u{r hhppurqur3nulp \hhutu\urtr g}r\1ntf
r1frun{nuf t.

1 . u r1h lunp2rutlnph hplr rlh burftu uhnr-p3 urh 2p 2 tuirnrtl
2. durq urr{hLr ur&h np4hplr tlh E turftu ubnr-pputr 2p2 urtrnul



3. utuprlu\hp"l h ph ilhbu r.iruui-rnr-p3 urh 2p2urhnr-ri
4. u q npru{nplrh f,h ifhbruduuhntp; urh 2p2 urtrnui
5 . mq p nr-\ hh pf tlhb utluruLnr-p3 tuh 2p2urhnr-rl,

A. 2.3; tJ. Ulrtu.lL 5; C. 1,4; D. 4,5

19. Ufr\nplrqurtr trLpurnntrl t utr\|r ttfrgb$nrrip h purpd.pru\*pq pnt3u]r urpdururg: trntlu]r
hrudrup ttlr\npfrqru runru2urgtrnl unttr\tr urqurhnt{mtl L hhrntrlurl qnpbtunnr4pLrhpp.

1 . lurlur gbnttl h rupdruururl |rh uhnr-gnr-tfp,

2. $nuSnpfr r1d{rupurtfutnyhfr tlfnugnrp;nr-hbhpp rii,pubnrti h lnrptug{nq &hhph
($nu$npur1|h u[rnr gnr.f ),
3.urqnrnfr 4dtlurpudtuuilhilr dlrtugntpjnrhhhpp {hpr-ubnr-d L 1nr-purgtlnrl &Lhpfr
(iuqnr"nrul|rh uhnr gnr-d),

4. ulrLphqnrtl t B l".iph rfinnturlirtrtihp,
5. purp&purgtrnrd t- urpdruurhhpfr \uqnthntplnttrp hnrpu3frtr qntnhbg]rur1

qurpnqhtrhhpf tr\ururtirutlp

A.1,2,4,5 B. 2,3 C. 3,5 D. 1,3,4,5

20. htryqfrulr"tr k qpnghuhhpfr hur2np4ur\urtintplnttrp bruq\urtlnp pntluhplr hft$r*\h
phrSihuri[nprfurtr duliurtrur\' u\urub urnkZh r[rn2urbnp]rg.

1. hruqlnfrrl til'r\pnuulnphhplrg lnr-pupulrgnlpp ultuui.tt t".l purrpuhplrhpnrl, "\hqp h

ururfru rlrn2hhruurh\lrlr, npurhl ilfr\pnuulnpp hu dh\ urliqurtl rifrurnqn{ prudurh{nr-d L h

tunurgurghntr-i k 2 htuqlnfrq pghtLhp' tlhqhtnurtnlrtl h qhhhpu]nhq flhttrhn
2. uqhpdlrnuiLrhpfrg tth\p &nr ltlnttf L &tltup22]rtr Lr qnltubnr-il L qfrqnup, rllntup

\hhurpnhu.r\urtr p22frtr [r qn1uhntrl L hhrlnuulhptfp
3. {rn2hl-ruullrqlr {hqhurtuurlrrl f2lrZn blnrtl L h tunur2tuglinr-il k r}rn2t}unrintlru\, npn{ 2

uqhptifrntrltrhpp riurhnr-d hh rltupuurhrl|r utiptitrrupurtrnrrl quir{nrl uhpiltnuu\qphu\
4. rlrn2nurtltutr tuprl3nr-l,rpnuf rlrn2hhururfr\tr pLr\hnr-rl h r"iurpuub+h uul[b ,lp* l, \q2nttt
lpurk
5. runL2trhplr rlrn2uLnpnr-rl r1|rqlnfra dfr\pnuu{npp ttLlnqnr{ purdurh{nttl t urnur2tugtrhlnri

4 hurulln[r1 tl[\pnuqnphhpp
6. rfrn2hhurnfr\ntd qhhhpuurf,l pZITZU hu dh\ uihqrud rifuinqm{ pudrutrt{nr-ri tr u\}rqp t
unufru 2 uqLptffrnr-titrh plr

2i. h'bl hur2np1ur\rutrmpgunfp titr \urtnup{nrtf uq}ruru\nr-g}r \hhuuru}rtrphq}r {rrtlhpp:
L2h1 6|r2tn hur2np4ur\rubnr-p3nt-trp:

1. Ltuiuur-fr-ftLfd-L hhpurp\rlnrd k hurunr-htugrfutr \nplrqntti, Lrpurhfrg {nrfu hb qur$u

1\nr1u:{npnr1 hru ul r{ubtrb p p :

2. Uq[rulur\t.gp huunthrutrnr-tl l- tr tnhrlurr[rnfutlnr-ri ]rp $nth\glrntrup \t.urp;
3. 2urunr-tr h-flLfd-h \npfrqrujfrtr bu\nurfr \nilqlhputrhpnr-l4nr-pu L qurfiru gfrtnnqluqdru,
urhqrurlrnlur{nr-tf t hurur}r\rutlnp ttrrlnullurqdur;}rh gr.utrg}r fuur, nptnhrl hptu ifu hh

purp&puhnrtf nfrpnunilhhpp h urnur2tubnr-d L ulnfrnlrpnund:



4. h qtuuruuluurh Lupurrupg2rulfrL \ud trhpp22urlirtr urqrlurh2uhh ppnilnunrffr urjtr

huun{rubp, npurhrl qurtrr.[nrtf L htudruqruururulurutr qhhp uultuultulnrpt{ntil L h qhLp
huu tuh h $ h 4tun hn r-tf llLO- tqnfidh purq $ h p d h tnnfrL :

5. Sfrurnqltuqtluilnul qurhr{nr1 20 urhuur\h +-ftt0-trhpltg ;nr-purpruh)Jnlpp hurtnnr-\

$hpilhbtnhhpfr oqLnr-lajurtfp lrphl, t \uqnr-rl l-rf, tut[frbnppnr-tr li urkrlturfrniuntil

uqlruru:\ntgfr uf trphqlr inh rlurtfuru:
6. 'Ilnfrulhqrnfrr}u1frLr 2udtutr urh2rurnilnr-rf t nlrpnuntjhg, nfrpnundh lrgtrnr-rl t h-OLIa-h
,{f,*:lrg h urpnhr{nuf t hp\nr-' dhb L StBf,htrpurtflrtu{nphhpir:
7. Unur2frli turifrl-rnppnttr' unr{nprupurp ilt p}rnh}rLr urhrputri""rt +-ftLfd-tr tfhp}rnh]rtrfrLr

\uqnril t nfrpnundlr hhur; qurlliu k hp\pnpr1 urtlfrlinia;anr-h tr nlrpnumlp \utnurfrqntti h

unru2|rtr q h q urlr4ur3 |rh \uru1]r urnur2 u gnlrfp :

8. f}'Ufa-qn1|rilhpu-rq Qhpdhl-nntr lrpur\urhurghntd L trurfuur-fr-nLfd-h u]rLlahq ']LC'-h
urt[ ru1 htu n{tubfr 2rlpurhh p]rg tth\]r rlpur :

9. Ullinthhurh nlrpnuntlp qnr-qur]rhn mbrpu$n]ur{nr-tf k b qnfrqhuryrfrlurlfrtr 21purh
hp\upnttt h, dfrtr!-r nfrpnunrlp \rftnLfr uunul \n4nh:

22. F"tr2 hu2np4ui\urbnr-p3nrh nr,hhh qpnghutrt F[, npnhp urhq]r hh nr-trhtrnuf, hpp .I*Pt]D

htrpurp\{nnf L hp\urptutnh uppbu}r:

L rrnpurlrqnfr rutrgtrtrpll urp3urlr ttb2 fupuhntri h qgnr-\nqfr urpuutnnr-p3nthp
qlfr\nqbhnfirqfr, tuulLu qgnt\nhhnqhuhqb hu2tl}rL, pruphput{nril L \hrlhnr-tl
6urbur;n4tu\rutr Qnr-tr\glrutrhpp:
2. I;l.rpururhuupnr-t[p-tlur\nr-r1hr1nrr1[rm{ \npurir\nfrptp}rtrh uhgl-u.rttl t urlhtrnh]ruln$hq l,

|upruLnr-i.[ k rurlphtin\npufr\nr"npnq hnprinhfr urpuru4pnrpl nr-[rp

3. bp\tupu-rurh u-rqr1hgnr-p1urh rlhqpnul hlntbntd t opquhlrqtfp:
4. bp\uptuurh upphulr urq4hgnrpSurh ulu3rir.uhhhpnttl ur\tnfrtluhntrf L hhtnflt
hhpurtnliuupmdpp, npp u\untr"[ 1- urpurtu4phl\npu]r\nfrphp[h nhilrqhtrq qnpbnhp

5. Urlphhn\nprn!\nurpnq hnpdnl-rp iuptuhnLti L ilru\hplr\turihhpfr \t lt p

23. Ubluublrh Zng*qurmlurnr-ti irtr;qfruf"tr L qpnghuhhplr hur2np4ur\ruLrnrplnttrp u\utub

\h\urtrfr opqurhfrqtt hpur rfnturp]rg:
1. lIfrtrphq{nr-il k qgnr-\nq pntuu\urtr p2fr2trhpntti

2. llp3nrhuiururp h 2b2runur\urtr hutfur\runghpnrl tu&fuurppnl quqh uptnurqtutnntrl
dphnynprn
3, Q hL4tut"rnl t[ uu p unqtu\rutr iu nrlnrlu\ nr.il qg n r \ nq]r runtu2 urgnttf
4. UbfurupfdnL qurqll tftnhhlnrl pnrutu\rutr p22nu"f ptnpnullurutnht p[ uurpntltu \uru1{nr-d L

1,6-rrlrpnrlnqnpfr$nu$urn \urppopulrlurq $hpilbhtnfr oqhnr-p3utlp

5. lllrur npnh4plrnuitr h pnr-d urbfuuppnr- qur q ]r urnur2 urgnul
6. Ouluq|r unupurgnr ri pnr-uu.r\urh p2f2l-rhpnr-rf

24. htrlqlrufr" ulpnghutrhplr hurgnpqru\ubnrppurip k d,Lru{npr{nr-tl uyulilurl.rur\urtr nbQlhpug

rfurp4nr- opqurhlrqrfntd:
1. rutrurtupphp qpqnfrylr trhpqnpbnrplnr tr
2. urhururppl,p qFqnl]$ L n) qurpfurhur\tutr nbSlhpulr qFqnhlh qnr-qur\gtfr'utr

\p\trnr-p3nr-trtrhp
3. phpurh| |ununn;nrLf r"fhluuLr|\ru\urtr ptr\urfhtt hph qpqnnr-tf utrhrl]r ri[2ngnt{



4. n2 uluj rlurhur\urtr n h $ th Bu |r \tih uipntrlr qpqnnr-r-i

5. urbururpphf qnq"h*t tr n2 qtujtitutru\urh nh$lhBufr \hr1hu3|rh \htrupnhtrhpf ilp2lt

durtiurtlu\u{np q 
"r"{1, 

urnurgurgnul
6. duulubur\ullnn \*"lh tlfr2ngnr{ qurliurtlu\tuh qpqnhth Lhpqnpbntfd]uilP n:
q ur3 ilru tiu\rutr n h S thp ufr \ litnnpnh [r qpqnntri

' 7. ppulprnur4pnrplnr-h

25. \h\uhfrtrhplr n p tnlrqlrh (tr2rlurE t ur2 u3mhur\nril) n"p pbnpn2nr-ritr k (h2r{urb L &ur}u

u3nr-hur\nul) hturfiuqruururuluutnul:
Fhnpn2nttf qhbqutrir

A. nr-hhtr urnpururSfr .ih."lt &urlu ur1hr1 1. \ttqatrurunttrtrhp
B. nrlhur2urpp \urqttt{ub L qurpruLrngur;frtr, 2. nu\pru1}rtr d.\hhp

\pE puq |rtr, qnur \ u1 |r h, u p pur i:u3 ilb, upryuq frtr
prudfrtrhhpirg
C. dhb ttuufr phrldtlutlnpnr-rltr urpuurplrtr h

D. dru2ur\h*,p1l opq*trLhpp urhrlur{nptlurb htr

,i*Z\h urpurtuplrh 2hptnfr tlpur
E. ufrpurp tp\]unp2 h

F. nr-lrhL \nrluqfrb

26. Uurp4nt opqurtrfrqri]r qnpburnnllldp b ptrntpurq]rpp (h2{urb k &uriu ulnr-hru\nui) hh}pnltft
n p p*r1*+pblltr (tr2tlurb t ur2 u;nr-trur\nril) hh huniluuluutuuluurbnttf: L2\ dlr2ur

hrutlurqruunuuluurLntpl nthhhpp :

Qnpburnnqp b ptrntpuqlrp Lh$pntrlr Fuqurlphl

A. runurghru;frh dhqf urnur2urgnr-tf 1. qurpupnr-tr h btr\urd.l.r ]unrlnrlur\trhp
B. rup3urtr q1urqrftu1|r Qlrpipntti 2. trh$pntrlr qrutnfrd
C. hp\pnp4ru3frh tihq]r urnur2rugrhutr 3. rlurqurhnphhp[ \b[\

urtlurpur 4. hru{urPnq funrtnqu\
D, qtnbtlnr-d k hpfr\turif \hrlbulfrt:

2hpurnr-ti, \urqilrlurE k riliur2hprn

t"lhfrhil, hp\nt 2hpmhPfrg
E. qutr{nui k hp}r\urifr tr \tir1hurl}rtr, tr

rtlrg nr-\ru3 frtr 2h purhpn r-d

F. htrr.nurrlurp& trhpbbntti tup3rutr rlh2

27. tt'phfn{urtr4ntplnttrg (tr2r{urb t &ur}u uSnthru\nr-r-t) "h opq*tr}rqrftrhpfr (L2r{rub k ur2

ulnttuu\nr-rf) \qrIlrg L hrupnr-g{nr-ri: LZhL hulfurqurururufuurtrntp3nr,htrhptr EuuI
hkppur\urirntplurtr:

Zlr{urhrlnr-p3nrb Opqr'uirlrqriLhp

A. brurl}r\ t. Irru\urhPfrurLhP

B. pnpurluu't 2.'l[rPntuhhP



C. funf,pru
D. ufr$|r$u
E. ulnfrnrl]rhlfrur
F. |unqnr \
G.4|rlrnhplrur
H. ehu2

2S. htr2q[ru1r" hurfurqtuuluu[uurirnr-pgnrh qnlntp3nrh nth[r rntutulflrhph (h2r{urb L Aur}u

ulmllu\nui) \unmg{rubpurl}rh urnurtrA,trurhunn\nr-plnLtrtrhp}r b h{ngntg}nu1it
ulnirugnl3gLhpfr (tr2tlurb L ur2 ulnrbur\nul) rlfr2h: L2hldfr2ur hulfurqurururu[urutrnr-p3nthp.

Qurnnrg{tubptul frtr runurirdhul'rutn\nr-p3 nr-h

A. \nr-1p o&h plr r{h p2nr,jptr h pfr titnu gnp4trhp
B. ilurprlnr durprlhfr, lh.fBh |ulrtn tftuqurbtub\nt3p
C. rlp2htu \ t pb t p fr uur tur.ib h plr urn\ ur1 ntpl n rh p
D. titup4nr- qnlh urn\ru3nr-p3nrhp

E. r{urp4nr tippnprl \""tp
F. hrufuL]rtr b p [r hunn\urtr jr2trt p fr h tlh purrpu ntrurlnr- rlhulp h p h tr

29. f)"p 2urppnr-d htr tr2{urb Fnlnp 6he- qtirpr-tlhhpp.
1..tl'|rur2urpfrl pnt3uhp[ uhprlnrti uhh4rutrjnrphpp \nr-tnur\{urb hh khrinuqhprlnrr-f, h"\
hp\2urplrfrhplr tlnrn 2uplrfrhpnttl
2. bp\2urplrl pnrjuhplr bruqlr\hhpfr \urnnr-gr{urbpurl}rh tnurpphp}r fah{U purqdurqu*h\ k

3-I,, hr\ r,tlru2tupf pur{npLhpfrtrp' 5-]r
3. bp\2urplrpr{np pnrlulip}r uhpl-rtrhpp untlnptuprup gurtrgru2fni \uni rlurtnhtu2}rr1htr, }ru\
urp tlutn ru1 |rh hurtlur \ru IrqD urnrutr gpurj frl:
4. Ulrur2uphLrurlnp pnr3uhpfr pnrluhpfr rnhptrLrhp3 untlnpurpup qntquhhntu2|rr1 \uti
gmhgur2frq htr, fru\ urprfuruur3|rh hurdur\upqp rfrL2ur&h

5. Q.npurtrnr-\|r L dnpnr- urprfuruu3|rir hur.iu\-frqhpp urnurhgpruSfrL hb U irpurtrp

hurdurp{nrtl hlr hp\2urpt Lrurlnp pnr-3uhp

6. Uqnur{ur2pp nth}r 8 buurl\rurnhph h huniurp{nr-rf L d}rur2upflur{np pntlu

30. h'by runrutr&tnuhruur\ntplntLbhp nthhh o4ru\unlnp np4hpp: L2h1 pnlnp dhZ-
qtr4nuihhpp.
1. npr-r2 olur\un{np npr}hp}r Snrpurpurhgnrp hurm{urb}rg 4nLIIu hl.r qruilru funqurhtrhpnr{
uluurrlurE ri\utrut3 |rL hlnr-uurtrhp
2. tuL&ptrnp4|r tirupdfrbp qruurtlurb L 1np&nr{, rup;nthu,rururp hunlur\.r}qp.i,*\ L

3. ruL&ph nprlfr qnufrtr tiu:uhtu\ gnr-tl k tfurpu nrlnrpl u,rtr qpn g h u frl:
4. dru2\urr.f\urhurl|rt-r ulurp\lr luqr"fnr-pjuib rlh2 hh tiurhntti orlu\tud,tr ir hp\urlhur\urh
rJ \urtrtr h p p, n rhfr \ h pur\ pru$nr1|r yuj hur gntri' \mLr urn p

5. nrhbh uhrlru\urh uqururtrp nrlrhgnrl rftuprltrlr hp\pnp4ru3[r1-r [unnn2
6. orpu\ur&h r-f\tuhLrhplr \b\riurb hhuhurhpn{ rlurptifrtrp d.qtlntrf t hp\tupnrfdjurip,utr{ntri
t rlrtriurb p nr-1 u h pfr tf hu g nprln{' hnr-ilnr-u nr{

7. bp\tu3trur\|r ri\urLhhplr \b\du:tr 2trnphlrtl r.uh&ptrnprl|r duprllrhp hp\tupnttf k

h t{ngntgfrur3 [r ruulugntl g

1.Ilnulfrtthtun
2. Urntu{frqri



31. bhpuruuudnpuurl|rtr qhq&hh rlhpruphpnq n p qtrlnuitr k dfr2ur: L2h1 pnlnp dhZ*
qL4nttibhpp.
1. hhpurur.nurtfnpuur3fitr qhA&]r hlnr-ptr rutrqnr-1h t h odmt[u:b t pprlrulfli htuur\nr-fdJrudF

2. htrptuuurutinpuul|rh qhqd.p |uurnp qhq& t, npl-r urptntuqururnr-tl h tlurpunrlur\tutr hlntphp
tr uplurh rih2 trhpqtuurnrd L qgnt\urqntr hnptinbp
3. hhpuruurun^lnpuru3 ]rL qtiq&h op qrul.r]rqillr urilhtrur]un2np q hrld.h k

4. hhpuuurturlnpuru3|rh qhrt&h Lrlltnurr*nrup bnpurhp prug{nni L pu:pur\ urlnl
tlhp2hturfuuunLtl
5. hhpruuururilnpuurjfrh ql,r1d.tr nrhlr qfulr\, rirupd[tr lt t{r:, qurhr{ntrf L uurturinpufr
hhurhnrtf
6. hhpruuururt[npuu1]rtr qhrl&tr urptnrullnrif L qpnurturqhhp, bnr-\1bruql.rhp, flrultuqhhp,
*dhtt"q h rfuryaurq

7. hhptuuururrinpuurjfrh qhrld.p uri:r1ur\up{ruE k qntn\urlfrtr hp\pnpr} nqh tlur\urprlu\irh

32. LZht durpqnr- opqrutrlrqrilr \urnntgrlurbpfrir l1*.t urlhurtrrl fpu\urtrurgrinrl
qnpbptrpurgLhphb rlhpurptpnl pnlnp dlrZ* qlqnt{tihpp.
1. Lhpqtuulr: qnpbunnr-3p |rpur\ruhughnr-d hh r{tuhurhurd.h qhrl&D, ntpgruqhrld,p,

t lrptuutntudnpuuqfrh qh {&8, ttur\ hp fr\unih b pp, uhnur\uh qtq&hpp
2. plrpopufhp urpfrrqtnn$tuhlr urburhgjrul i:' lnrluitrfrhir hhur dfrurgub, lru\ utrpntnnhfrtrp

fuhpqlrlrh urburhgl ur1 L

3. plrpopuhlrl plrp"qfrhfr urbuilrgJ*L L' lnrluhlrtrlr hkur tlfrutgurb, [ru\ uhpnurnhfrLp

uplrqrnn$urh| ubuhg3ur1 L
4. dhq bhlpnhnr-d uq.4u1lh nlqrlnlll1nlhtr t 4htrrlpfrtn-dr"upilfrtr-urpunh
5, hhjpnhlg hhSpnli urq4ruL2tu[rh urhghnr-rl t urpunh-ryhtr4pfrtn-rirupdfh \urd r-upunir:

ritupdlrL nrqrprr-pl nr-hhhpnr{

6, urp3urtr dru\urprlt{urt-r duilutrtu\ $}rpp}rtrnqhtrp \utnufrqnttl k ulpnppn.lfhlrh

{hpurbnrilp ppnilpirLfr
7. tup;urLr ilur\uprp.iuh tuprljnr-Lpnrtf $hprihhur-unlpuupunn nhru\gfrurl]r ruprllnthpnr-tf

$lrppfhnqt l,I.lhp L urbtlnr-rf ublnr-bhfr Shpplrt h

33. L2h1 pnlnp uluurl qtr4nr-tltrhpg:
1. t-Ifrqurqnlurgnr-dp hnulnpurl brputru\n{ \rupqurt{nprlnr-{ L {urqnqphu}rtr hnpdnhnri tr
ritu\ h plr\ uu,itr h p fr p pur -u{url frtr {h p ruh u\n r ri } p u\ tutrur gh nrl h npilntrh h pnr{

2. Ufrqurpd.ur\nr-rip hnr-r.inptul hrlurbtu\n{ \tupqurrlnpr{nrd L {ruqnqphufrtr hnpttntrnil lt
tiur\hpfr\ruiltrhp]r ZFur-ur4ulJ frh r{hpuhu\nr d }rptu\urtrrugtrnrl hnpilnLLhpntl
3. bpfr\ullnr-tf tfurtrnq qurp\hpurtip urpnh{ntd L 2nr-p2 1 d}rfrnh f.pf, qtup\kpru\h\irhplr,

fru\ t plr\urdur3|rL tp*\n htut{rup{nr-tf k 2ntp2 1 ttfrflrnir tpru\Ltpfrg
4. bp]r\urtihhpnul ulurpnr-htu\r{ntd k tlnur 1 tt}rfrntr hh}pnl:
5. htu{urBnrl }unr1n{u\t hnp nqrlt{nr-tf ktr ahqfr urt{r.uqtutr, urulu FnLPqh qluquP
6. 'rlurpurufniu{uuh1{ h3tuprlurlfrtr hrur"tur\tupqp tfhbugbnr-rf L hp\pnp4ulhL .lhqh
prutrtu\p, |ru\ ulrdultuufr\ trjurprltu3frtr hurtfur\.rnqn' hr{ruqhgirnr-ti

7. nrupurufrtfqruurfr\ tilurprlu3|rh hurrfur\rupqp nr-dhrltugbnrtf k tpit hhurLhpbbnr-rip, frull
u frtlq urur |r \ h; urprlttq frh h uuitu\upqp pnr-1ur gbntrl



34. L2{ pnlnp u}uru1 qt4ntdbhpp.
1. lrnr-\lhurqtrhpp, ttlpnmlituqlrhf,D, ulhpdhurqLrhpp, $qruqtrhll [hprlhtnnlihp hh

2. uulnpp Eurntu;nr-tf h npqhu ruiruhn purqrfiugtlruL rllr2ng \htrrluririr opqrutrirqtitrhpnrtl
3. pnlnp \urqtntu\rutrur2_ 2p[tinr-nLhpp un{mntnpnS ul-rhrlurnnrpSnttr nr-Lhh, }ru\ pnlnp
uh\hpp hhtnhpnmpn$ th
4. FnLnP llurulururllurhur; yplrtfnmtrhph nL FnLnF pntluhpp Ipur\ruhurghnttf hb

$ntnnufrhphq
5. uLh4u3frh 2rlptulntrI dtuprlp hurhlhu k qurfru h nptqhr: urnu2|rlr, tr npqhu *tlhil, plupdp

\*pqh \ntrunr-titrhur
6, utr\hpp hurL4tu hh qufiru dfrtuSh nh4nrghtitntrLpfr 4hpntrl
7. Qntnnulrtrphqp, htrpp[tr ph4iltrur{npnttlp h \p\hu\} 2h2unnr-p3nrhp h.2rp
tupnrinpSnqhhp hh ptrnrpluh rlh2

35. L2[ pnlnp u]uur1 qh4nr-rftrhpp.
l. qurfhurLhpfr durppnr-pjruh ritup\urbfr h]rdpnr-tf pir\urb h tlhlnqp
2, qurdhurhhpfr tftuppnr-plurh r{urp\urbir h}nipnr-tl ptr\urb L ri}rurnqp

3, .Fgurltr$hlurhp]r ulh4pnri, Ohphhp-Chplh2hu!nr- ulrh4pnti, 'ltunthlr ulri:4pntt nr-hhgnrl

uuqrlhpp \bliunrtrur\ ttr, |u\ 2-prl ppnrhruntllr tuhhnrqlnfrlfru nr.hhgnrl ururltthpp' n2

a. €lurjtrfthLtnhplr ulrhrlpntlp, Ohphtp-Chp3h2hu\nr- ufrtrrlpntip, l'runrtrlr ulrhrlpnrip tr

tip{ng}r ufrh4pndp qb hndru3lrL dnrurug}rutrhpfr urpr11nttrp hh

5. qhtrn{tujfrir tlmurug}rur nr-Lhgnrl urnuh&hlur\l,rhpp urph htr pl-rlhnrd hphtrg ilhb
phrlnttrnrplutfp
6. tftulrqurqurd.h urtrhr.ifurh ppnrlnunilurlfrb r{nr-uurgfnu L tr htlngntghtutlr phpurgpnrd d.hnp

L pl,ph1 qur2mulutrfr2 tr2uiru\nr-plnrh rIurlu:plrru3lr ulpuqtin4|rnrtin{ 2rlupu\t[Lgnr-
hur{uqr tuSpfr\ul1utr trp\pL b pnnl
T.ppnilnuntlnr.d |rh2puh qhLhpp dnur hh lrp*p,ur3hpurh ur{hfr tthb hu{urt-rtu\rutrntp3urtfp
hpurhp thh hLrpup\.lh \p""hhqn{hpft

36. Ulr2uruhtplr r{hpurFhp:url urpr{urb 6 qtrrynuftrhp}rg lmpurpruhynr-p[ hrutltup pltmphl
.6.|r2ur k", "Ututul L" qtuururuluuhbhplrg ,it\U.
l. 2tr2nul hh riurlul|rqlurh utrnptrhpnt{
2. bjtupryullrh htu{ru\*rpqp hurtrqnr-gur.l.p L, \urcpft{urb L q[untr1kr1[rg, htrpur\lurinulfrh
hurtrqntlgfrg l, t"nh hlruprlurlfL 2rlfduJhg
3. rlurpunrlur\urh hruilur\tupqp l1uqilt{tub t phpurh]rg, \1urb}rg, \rnlrurnpfrg,
\ hpur llpurfrn{Fg, ulnurinp ufig, ur{nlg, \nj urhng}rg
4. hhurhtuq|rtr Lutlru p tn{nr-tf h hhuurtrgpn{
5. ulrpurp urhqru{npr}urb l- tfrnpuqfrL putdhntri
6. drupq u j frh iltupritrlr\nrtf quhliuurur{npr{nr-d hh utrh4urhl nrlahp

37. Uurpqnt opqurtrlrqri[ \urnnr-gr[urbp]rtr \urti urlhurhq ]rpur\urtrurgrlnq qnpbgLpughhpbtl
rlhpurphpnrl up{urb 6 ulh4nuihhpfrg 3ntpurpurh5mp}r hunlurp phtnphl u&[r2rn h,, "lJ[utu1t,
qur ururuluuirLrtplrg rflr\p.
1. cpup\hpur\trbpfr qururhpn{ ururpurb{n{ ulluururhnr-ilht p}r .uthBt, tur"ru2ul-rnr-d t
unpururj ir ulurtnlr urntud,qur\ruirnr-pl uh h upurlr \b\nr-ilLhpir 2hnphf {
2. upnfrg hLntuhurlnrtr qnrtlptrptug rutrnphhplr uluurhpl,,lpru urpSurtr dtr2ntdp Ltlu-rqnnf t



3. tftuqurhnphhpnr-d urp3ruh dh2nrilp ht{urqurqnr-3hh l, hpr-u\hbpnnt tu.;h tuutn]rdurhtupurp

urdnr-rl k

4. upurfr dt\ \b\riurhp htutlurquururuluruirrtr-l t hp\nr urhnpruqurp\' tfh\L tuntu2urtrntil

k hurluurupurhplr \b\rlurh dulftutrur\, hp\pnprlp' rlrnpnpLhpli
5. uplurh dti2rhutr ilhbntplmhp \ulur{ub L uhnphhpfr uluunhpI urnurd.qrullur[rnr-p1nth]rg

6. ruhnpurqurp\|r nfpttlr\ \p\trnr-p1nr-trp hurtlurqrutnuiulutuhnrti t upuir nhf.ih\
\b\ntdhhpfrtt

38. Spr,lub 6 qb4nrdt bphs 3nr-purpurtryn4|r huniurp pLurphl n6.|r2ur L,, uUlurul L,
qurtnurulu ruhLhplrg rih\U.
1. qnfrilhptrhpp opqurhru\tuh t[hb dnlh\nr-1trhp hh, npntrp hf,l,lrg Lpuqtlnrtl nr-trhh

rlnhntihphhpf tfhb frtlnil \plhnrp;nr-tr; qnfuihptrLp hl-r' uqlruru\nr-gtrhpp, {rulirrltrhpp,
qnfruurlu urpttlt h f, U, trnr\ f; [rL ru ppnr L l, p p

2. uqlrurullnr-ght.pnr-{ hp\pnp4uqlrtr \urnnr-g{rubp nrhtignrl hurtnt}iuEhhpp \ny{mti hl:
rlnurfrltrhp b unrlnpurpurp ]rtr2-np \ntrlptur SnrLlglru.r th \tutnuqrnttf
3. hppnp4ru3frh \urnnr-gtluibp nr-hhgnrl qn{ru1hrqurl..}*:hl, 2rlptuLr ,.thZ* :k, nP

$nLtr\glrnL u1 unnr-tfni{ tu\ u[n{ t
4. utqlrtntu\nrglr 2-nppnp4tqlrlr \urr:nr-gr{urbpp \urqtfrurlnp{nni L hhuih3rul

urtupptptu\trhpnr{' tih\irg ur{hfr uprfrqhqtnhl*:hl, 2qpurhhp, .ih\hg urtlhfr
ttln flrq hu4nh+*: hl, 2r1p urtr h p h q pnuur b uilr! lun r-ilp

5. hbrinqlnplrLrfr \tunnrg{tubpnr-ti htrpurtifrurlnphhp}rg n) pnlnptr nr-hhh bppnprpu3}rtr

\urnnrgr.lurbp
6. \n{urlhhtn \urqp \urjnrtrurgLnr-ri L ti}rulh uq[urur\nr-gfr runurgLrurlirtr \unnr-gr{rubpp

39. Sptlurb 6 qh4nr.ilt tplrg 1nr-puputrgntplr hrudurp gtrurphl o6.|r2ur L,, oU[uru1 t"
qunnuruluurtrhhpfrg rlh\p.
1. \hhrlu"rtrf opqurlifrqtil-rhplr dhb purqdurquhnr-p1ub ulururduntrbpfrg dhUtr t1
hurdur\gtu\urtr tfrntlrnfuur\urhnr-p3nr-trtr L, npL ntLlr hphp r'nupphpur\' \pnufrhqn{hp,
ppntinunr.ILhplr quuruhu\urh unupurtllrtnnr-rI h qruilhurtrhpf qururuhur\u:tr t[]rtu&nr-1nr-tl

2. rllrurnqfr tr rihlnqlr pLptugpnnl tifrtnnpntrrlpfrnr-ritrhpfr pru2|unr-dp hp\nr p2fr2bhpf ilfr2tt
*1"{}r L nrhtr bnr t-[ q utn tuhur\r.uh, qphp h hru{uruup :ul+nq
3. dlu.nnpnhrlpfrmtihhpl-r nl. ullururnlrrihhpl irptLg \uinnr-gr"lurbBnr"l hfr2trgtrntti htr

qpn\tupf nurirhpfr, npnbp ufrttplrnrnlr\ rlrnfuurhrupuphpnrp3nr.L hb huuunuurhl

knr-\upfnu p22|r hhtn
4. qfrqnmnr-rl rifrurnpntr4pfrnLtihtrpp hr.urluruu:purulhu qur$u th &rl*pgZhg tl
u u1 h p r.Iururnqnlrllr g
5. L{ngmg}ru;}r ptrpurgpnrtl tultr opqutrirqtitrhpp, npnhB uhph4fr h\ururtiurrfp futrurtfp
nr-hhh ptr: prl",l uhntulluh fltrZt tp tL runul2urghnrd
6. tlurp4nr d.tlurp22nrtt \nr-urtu\ilub L UhE purtrur\nr.i tr-I]LO

40. AabbCcDD h aaBBCcDd qhhnrnlrqhpnil runurh&b1ur\hhplr |uur2uruhpnr-rflrg uururgrlurb

uhpt rlh ,r p ,i*rg \nrhhtrur ABCD $titrnurlrq' qt trbplr urtr\urfu pur2|uriurh l, Lptt.l
qnilfrhurLrtnntp3 urh qhqpnr-ti :
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41. trhL4urb[Lhp[ rinur A qbhp 4mlfrburtrur hndndrnur r{frdru\nnf thurrulL rlhn uurrpiLrul}rtr

torlr.ri,hhurhpnqlrqpurtrhptr odul{urb hh pqnt\ntplurtlp, }ru\ nhghu}{ hntlnq}qnurtrhph
nr-trth bnpilrul $htrnrnlrul: A qhhlr hhu 22rpurlur\g{ur8 B qhtrp ulururuu}uurtrurtnnt k

\hlqurhnr qnr-hurt{npdrutr hruriurp: h\2 hunlurtrur\ubntp3urtlp hp\nr- hp\hhtnnq}rqnur

urnurh&tr1ur\t hp|, fuuryruuhpnulfrg urnur2|rh uhpL4nul qbL{hh Lnprirul $htrnin}rqn{
\hhqurtrhbtp, npntip hhurbpnqlrqnur bh puur B qhblr:

42. Ab,B qhhhpp 2{faulluUg{urb hh h qurtl{nni hh il}rtllurhshg 20 cM hhnurtlnpntplruh r$ur:

ULnqu\urh &hhph ntLrhtr AB/ab tr ab/Ab qhLmurfrqhp: Oppur\ t *lq bLnqbhphg Ab/ab

qhLntnfrqnr{ utpnr\ uururhurlnr hunlruhur\urtrntp3nthg:

a3. trurihplr rlnrn qn;ntp3nth nttrlr "unqrugnqntplnttr" \":rlrtt qhhhrnlr\ur\urtr hunn\urirlrz,
nplr urp4lnr-Lpnr-d trpurtrp nttrhtr \*pd h \npurgurb nurphp: Ul""lh"h hurur\urtrlr2ntl

urnulr&Llur\lrhpl, furu2-uruhpnuifrg uhpL4nu[ uururgrllqt 777 "unrlurgnq" b 388 Lnpriurl
dntur: tur2ti{ Shtrnrnfrqhp}r rlnuruitlnp hrupurphpnqa3nr-hp:

44-45.'ILfd-b .Ih hp\Zrfpru hurun[rubntd \ru p\uuithp 2000 trnt\1hnur]rry Zulurhfr k, np

u14 huruulrublr lnrpurpurhynr-p 2r1pru1ntil urahblrhlr purhur\p \urqrintti L 30o/o, [ru\
qnr-rutrfrtrlr purtrur\g 20o/o t:
aa. €rutrlr 2purbLur3[rt \**t \* *Jr] hruur{urbnuf:
45. €urhfr" qhqur[4ur1]rtr \*rt \uurhqbrl[r, hPh onJFn{2 b-n'Lf}-h hhpup\rftr
urpurhugurglrrutt, (pL4nr-trh1, np stop lt"+"lrp rlhp2nul L):

46. 'Ilhtlnnqurlnu$urtnurSirtr nr-qirtr (PPP) urbluu2phpfr opulr+rugriurtr nqfr h, nph phprufunr-rl

L pggh gfrunulltuqrlmrf: U1u nr-qlrtr phpurbnr-tf t opufrquilhb (A) tr n1 opu]r4ur;]rtr (B)

e"rtUn".l (urhu h\.1), npnhglrg urnu2|rhhuLaurp&lifir k,hr\ hp\p.ft ]n'4urpEhfr: L2hp, ph

hhurhpulqLanulhhplrg npn"t p hh d[2ur, ttptt"lrp' uhul.

11"
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"o.nlpntlnqn-5-gnullurn

/\,/\
I {u}rnrtnln- ft}pnqn-5-gnui}urur

,-P'S-$nu$uurI a.--l'..
I rnprutru\hurnltuqf \.rumlllhnrnlrltrtp
lfl-
I UUaor,tqrnnllnqn- $trgbpupkhtr[-
| 7-$nrtlluru' 3-$uuilrurn
I^'^^
I hnprutrutqqnlurq
tv-
I tphu,pnq,t- |

I a-pnugunn Il**-*., I

lmpurtru\hrnnpuq I

-r"J***l IVVY
F6p c}frgtpu-rglthlu]- $pru\urnqn-

3-llnulutn 6-Qnu$ruur

L\ urp 1 . U bfuur2 ph pfr o pu |r4ur g druh q b hrnn cpu.lnu $ turn ur1 lrtr nqfrh:

A, U\uiirtlnptrh purdrut.l"rt plhZtrhpnril tujh nhur\gfrurhhpp, npnhp ptrpurhnr,il hl-r illrtr2b

urpu:liu\hmnluq Qhpr-ihLurn{ \urururfrqt[ruE urnur2frli ntiru\gfru:h, urqhili ru\tnltrL hh, putr
urtlh fr nr-2 mh r1|r nr-hhgnrltrhpp
B. Sprutiu\hurnluqn \urutufrqntri L ru3h nbur\gfrurh, nflp urhrlurrlrnlunr-rf k ilhtl
ru bluurbLru3 |rb Qpuqrihhrnp:
C. qgnr\nqu-6-$nu$utn rlhhfr4pnqt t *qt, qur\ruup Urqruqhgbh tun\u NADPH-h
rlurllurp 4ru\t hp hfrf,"g|rtnh b.pnr-tf:

D. Qgnr\nqtu-6-{,nuSurur[r lnr,ptupurtrynrp ttnlh\nrfr hrurirup tuJu nt{nL hp\nr r}nrlhpnr d

\upr.nrurlptilr hp\nr- dnlh\nr-1 $pnr\urnqn-6-SnuSuu:

47. qhhndh npn2 tn\urtluruhp htrptup\r{nr-tf htr hq}rqhtrhrnfr\ur\urtr U"+hSh\*ghurl.rhplr
urq4hgnrp3urtrp: L\.2-nuf hhp\urlug{tub qhtrntlnui IGF2-H19 1n\ntup \urpqrur{nprlnui t
frdqp]rtrur]rhq[r urnnrq]r2 hrurnrlurbb GCR) dhp[rlurgmttnrl: trurgfr uryl bp\nt qhtrhp[rg, tu3u

rnhrlunfurup ulurpnthur\nrrf L rfhl{ htrhurtruhp t Frpu CTCF \.r*lt t urtlurtluruhp (CTCF-p
r}\,O-\uruqnq uqinnur\nr-g L), npntrgirg dh\p burnurlnrti t npqhu iCR: Unruturn\rlnt
.fr+hp hhpurrlpnul k, nF IGF2-H19 \urpqu{npnq rlh}uutr}rqri}r h}llpnuf ph\ub t rulu

rnrupphplr rilr2h urrupurbur\uh rlrnluurqrlhgnr.p3nr-hp:l,\unnlr nrhhghp, np CTCF-ir \urqnttip

t2
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I
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2|r urpqhlurllnrd qpnrinurnpfr Qnrtr\glrurh; L2hB, ph hhurh3url qtr4nr-tiLrhplrg npn"hp hh

dh2*,npn trp ulurul:

crcF .(6"1\tnt,
TS_--_ *)

DL
L\rup l. A-hurlpu\ruL ppndnund, IGF2 ur\rnirr] h H19 n2 ru\tnfrtl, B- tlulpur\ul:
ppnrfnuntl, IGF2 tr H19 hirdbur\urtr hpuqphufrur (uh upuBhbp): Huqnrjur qfrbp ']Lfd-h
iln1h\nr-1ii k: C-'ILO-fr htuhqntjg, npp d.trurtlnprlht h CTCF-nr{ b [nhhqfbn{: D- IGH2-Ht9

1n\nr-u' 1 -4 CTC F-qurqnq rntrlurtiuruhp (CTCF-BS)

A. Uh\ CTCF-lurqnrl urtliuriurup \rupnrl k hhpqp*.lrtrLt dlrtu3tr Lihq ']L0-htuhqnt;glr
&hu{npiltutr ilh2:
B. ICR-p hudpt-r\Lrntd t CTCF-|r hhrn, npp dfrurhnr-tt L C1'Cl'-\*rtr.L urhrlurluu 2-jrh:

C, hLrhrutruhpp qurtr{nr-tf h CT'CF-\ttiqnr13 h 4 urhrluiluruhpfr il]r2tr:

D. ICR tihpfrlurgnr-tlL nr-ry1ur\|rnphh urq4nr-rf t I-I19-h kpuqphulruth ,lpur urtr\urlu

Li:irruhuhpfrg:

48. Uup4nr \urnnr-grub druhurqurphhhpp uuiunribh2rulfrh tSt\urfr" qurmdurnn{

|unpLqntnntd tL ,l*lfrh \htratutrfrhLplr urtrrlur2rupdfrh, h"\ {rur}unruur}r 4frdub
\htraurhlrhhpp 2urpd{nq r}rn}uur4purtf}r2ng[ hhur prufunr-il[rg \upnq htr nuplur\[r tiruhurtrurp
Utnnph phprlurb urq;ntuur\md hhp\urltugtlurb tL \hl4uhfrLhp[ {urppurqburl}rtt
nhur\gfnuLhnh   uhuru$.rhp, p\ npnul \htrqurLntSntpurpuLgntp rnhuur\ gntgurphpnttl k
ru3 u rlruppruqburl frh nhur\gfruhhpfrg {hru3 b rlh\p:

.turppurqbh rnturu\ .lruppurqbh h\ tupruqpntpl nttr
U.purqtu2rupdtrtrp .{uulhqfr h\urunfurtfp trpruhg hfrilhtu\ub quunurufuruhp

rlrnqngn{ {uqhtnr.l r}rurfu1h1L k:

funruurlinrlhhp Iunruturlrnrt[ tL 6urhu:quphhhpfrg bpphh\nr-pjutr gurbp

bturiurflr 4trqpntil h tl3nru ubutu\Lhpfr hurdhduur'
uti h t-r tu r ur urti h tr h h ntuhntrl duhurul runhtr h n hq :

13

234



2urpd.urqurlipnrlhbp Uh\ufu hpphh\ntpluh jrLrnhtrufrt[ntpjnthfg lht
nurnurnhqhnrd hnhhq tnhnurlurndn:

Uh2urpdurgnrltrhp ntuhrlurlhgl"n'ruf htr hnht s r"nhrpr2urpdp npn2 drurlurhur\
tulr2tupdtuhtuln{, np}r urprl3nrhpnr-d ur{hfr 2r:rn dunlurbur\ htr

br-u luunr.d dulnuu1 ruphtrh pir h:

B- M--- A","-

L\rup 1. Ctqhurhnr-p uqrqhplr t{:tn[tnp (I], hnb qh6), rfurhurgntplnr-hp (M,

pL4huu.n qfrb) l'r lunr-urutfrtip (A, \hurtuqfrb)' tlurpptuqbuq]rtr qurnuru]uurh]r 4 tnh-
uiu\hhp[r hrudtup: X - bppht \mpjuih biutlrup qulduLrur\urh ttfruu-[nptrbpn{, Y- qtuuLrh-

2urJ bL L.l h \tn lr n r-dqhnr-ppr rtr p hut{tuhur\urhntpl nrhtrlip ntl (0- l ) :

Lzhp, ph hhurLlul ultrlnnitrhplrg npn"Lp htr dfr2ur,,rpt't p' utuurL.

A. 2urpd.iuqtuhphlnr tlurppurqlrb, urnru{h1 hu{urhur\tuLr l, np \rlpubnpbh ulrtrrlurlfrtr

2r1pur1lr qurqrupnr-ti qurhrlnl qfr2ruufrltihpp:
B. Uhruqn2 hrl2hpnr-hhpf rftuhu-rgnr;o3ruir \"frh "\qphru\uti 

purp&purgnr-tlfrg hhtnn
.th*,l".f htupurphpu\urh tluqnr-bnr-plnr-Lp quqdurhur{np{ub L uhtutqn2 hrl2bpnthhpfr'
dtuhuruluqrhf g funr uur{r b yt rliup Bruqbnr{:
C. Z \hurp gnl1g t urm$u ur3tr ulurhp, lrpp qptuhtu\frptrhpl, tutlhhrulh
htu{utrr.u\utrnr-p3rut[p, u\unril hh r.ulr2urpdurlru.rldu.rhurtqr.uph] tclp]rtr, prutr dul.:uulrulhh
tih2tnhqntil:
D. hhqfrurtrtullr;rplr\p, hrut[ruLurpu]p, grllgurphpntd L tupuqur2rupdnr-p;tuh r.{u:ppuqfrb:

49. Lnpdrul h3nr-ur{urEptrbnh urFuuxF22u.{ht, pH-U un{nprupury 7,35'7,45 rl}r2ur\urlpnt{ L,

[ru\ nr-nnr-gpuJfrL rflr$mifr2rurlrulpnui ur]uulF22u{ht pH-U pnr-;1 pop{rulhL t' 6,5-6,9:

Uurnph phprlurb h\rupntti hhp\ulurgr{urb k mlntgBhlip}r ururpphp ur}rulhpnr-rf h\uru{urb
.IttZht urFururpg2urJhh pH urpdhptrhplr ptrahurtrnlp quru\hnp' hrurlhrlurnub irpurhg

hurilurqur tmu ulu uh trnprftul p2t Zlrhnl, hhu ( U) :

€urrlgqh\h ruhUtrhpU rlrnrlrnlumplnilrhhp htr 4putrnpnr-ri hruh pp{urbtr[ uulundrutr
rupurqnr.plurh rnhuur\hurlrg (OCR), npg gnr-gurrip{urb t tr\urp}r F-ilurunr-d' hunlhriruurhlntl
hphp hfr{utraLhp}r hnprlurl h puqg\hr1ur3frh p2[2Ltpf O C R- p:

t,uL*q*r bqstrn;,Lurr
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F-d { fllrrnlgpur;}rh hlnrurlru8p
i--r-i LnPdurl hlnru{urbp tr

a 6 0\ \l '.1 '.1 'l'.1 6
S6SOTJIOEO
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Ct2ung

UJrgtutrq
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Vp0puqbq0
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t(JJ
o
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l)1lLqhrl

UturLUbnO

L2hB, ph hhrnb3 url qtr4nulhhplrg npn"Lp hh dlr2ur,,rpn'lrp' uluurl.

A. €urr1g\hquqlrti h hnpr"fur1pg],lt hpl, ri]r2h ppr{rubtrlr uquntlutr tnupphpnr-p;nrhp gnr-19

k tnrufiru, np nmnr-gpurjfrtr pfhlt hnt gnr*gurphpnnl hh hlntpru$nfuruhtu\nr;alurli
ululqnlfdpuh tuh\nr-il:
B. llprnrup22ulhL pH urpdhpLhplr tnurpphpnrpSnr-hLhpp \tuphfr L purgurtnphlhpurhnr.l, np
pu4g\hr1uq[tr p2fr2hhpnr-il, hnpdurl fthghhph hurilhilu-tn, rfrnr]rn[urlht L qgnt\nqfr

|utinprfurtr hr.upurphptu!gnr-plnrtrp opuirqurllrtr SnuQnplrlurgilurtr h!ruurtitur.lp:
C. Or-nnr-gptu3frtr tilr\pndfr2ur{tu3pp untlnpurpurp hfrulhpopuh\ h' prurlg\L{h pZhfLtpi,
\"r1,IhS pp{ru btrfr uqru nrlurh piul^p rf ru \ Luprpu \[r qurtndtunn{:
D. 3-prt hfnlurtrrl|r purlg\br1ulfrb p2|r2hhph un{hfr urtupuuhn hti' hurlhtiurtntub il3nr-u

tip\ nt hir{tuLrlhhph Burqg\t{url bh p2[2hhpfr hhm :

50. Zhrnurqnurnqhhph ntunttfhurufrp\ htr X tllrurgntplurh urqqhgnrp3nrtrp titup4nr- +hultnt 11

pZhgirhplr p22urlhb ghU*r ntrfarugph ,lF*, l, ph |rtr2qh"u hh hu\|r1\hurhplr (checkpoint) A b
B \fLuqLhnp llurpclultlnpnui F2lurJhb up&ruqruhph urlu tllnugntpyruh tr\uiurirurip:

g t,nplurlhlnul[rutp

1 €uAg\hqrnllrh hlarur[urtp

*
t*l

tt rl*t + I 2hqulrl 2 -|.]lluba 3
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Uurnrq[1 Ulrurgnrplnttr X
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A h B \|Luqhhplr urhpur{rupurpnrplnth

L\*p 1. 'ILl}-| puhtu\ntp3urh rfnrlrnlunr-p3nr-hp purriurtn{nq p22nr-il (hnp}rqnLur\urh X
unurhgp - 'ILO-[ purhur\, npurhrl 2n trhp\tultugtrnr-ti k rlLfd-h qurpnrhtu\ntplnttrp

2prudurhrlnl lhqtnhl trnprlurlp2gntd, ntrplurhur3urg Y urnuhgp - pghgLhph fohrln)'

L2hp, ph hhurLlurl qtr4nnihhplrg npn"hp htr dfr2rn, rrp.r"[.B' u]uul:

A. Cr-rur urnurg{urb urprljnthphhp}r' Lnpritul qurplurliLhpntil (.I*:ph .r,t ul, uunr-q}r2)

p2lr2trhpp hlrdt-rur\urhnr-rl quhtlnrtl hh Fp2urJhtr glrqd"r G2 rlrnr-pnui:

B. X tifrurgnr-p1 nr-hh un r,u2 tughnr r.f h qn1]iqyrfr4}rur :

C.Xrifru:gnrp;uhrucplhgnr-plnttrhurtr\ruluhALBqpnurhfrtr\htruqhhplrg:
D. X dlu:rgnr-p3ntlrntl tl2ru\tiurb rlLulpnrd A b B ulpnurhfrL\frbuqLhpp \ur1.r[r.rnr-rl hL ']Lfd-
lr nku1flr\ugf,*lh ilfr purLlr glr\LhFU ppph.fhq purdu:lrrftuh phprugpnti:

Zruti&L udnln {b Lurlu u qtuh'
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1-D 26 - A-2; B-3; C-4; D-2; E-1; F-1

2-C 27 - A-2; B-1;C-1;D-1;E-2;F-2; G-1;H-2
3-B 28

4-B 29 - 1,3,6
5-B 30 - 1 ,2,4,5,6
6-C 3l - 2,5,6,7
7 -D 32 - 1,3,4,5,7
8-A 33 - 2, 4,5,7
9-A 34 - 1,2, 4,6,7
10-c 35 - 2,4,5,6
11 -A 36 - &|r2rn hlr2,4,5,6
t2-B 37 - &f2ur hh 1,2,5,6
13-C 38 - 2,3,4
14-C 39 - 1,2,3,5,6
i5-B 40 - 37.5o/o

16-C 4t U6

t7-A 42 - 20o/o

18-D 43 -2:l
19-A 44 - 2400

20 - 5t6432 45 - 331

2t - 481357962 46_A,C
22- 42513 47 - C,D
23 - 416352 48_A,C
24 - 134725167 49- B

25 - A-1;B-1;C-2; D-2;E-2;F-2 50- B


