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tlurqfruurpnuu\urh ptqtpfr ptrfurLtpfr h qflnur\tul-r qh\ul{urptrtpfr huruurunntluh
hurpop:

3. I;'IIZ trtrtruurpurtrnrplruh Qru\nrlr"nLufr l.\nlnqlrurlir h phnrplurh qurhqurhnrplurh
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uLnhhurlunumpj urh phrturl fr tlhpurhuruururtmlurtr hurpog:
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rrlururnulnuJhh gnlgur+pnrp3urhp, nph Lqurunu\h Lp 2Z rrqUUL purp&purqnr3h
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utnrug{rub rup43nrhphlrpl.l,, \ruphnpr]hg Sul\nrpnhurntil ]rpru\ruLrugrintt
qlruluhLuurqnurur\rulr bpur qphpfr h2ruhru\nrp1 nrLrp:



Qfnnru\rutr |unphp4fr hfruurp dh\burp\hg btIZ nh\rnnp qurpnh ZnrlhurhhfruSurhfr

hlnrlpnr.l: Lur trhp\rulurgphg ph4hurhnrp rnhrlh\nr-plnr-hhhp b'rlZ-nrr,[ ]rpur\urtrug{".1
qhuu\ppur\urh ur2fuuunuLpbhpfr r{hpurphplurl: f}h\r.nnpp h2hg, np \hhuurpurirnrplurh
Qu\nrltnhnp hurtr4|ruurhnrd k unurpruurulp pr-uqr.u1|rh, phrftutnfr\ h rilr2urqqul|rh

Qfrhuhuurtlnprlurdp frpru\tultugi{nr-l phtluLtp}r pruhur\nr{ h \urr.nrupurb
tu2futur-nurLrpLrt pfr burt]ru1nr-l: I]h\rnnpp tfrurumt q, np htlr-uhophir*t1 bpurqpbpfr 2hnph]n{
$r-u\ntltnhtnp hr-urlulptlnr ri I. duu-furtrur\u\i-rg uurppun.lnpnr tlhl,pntl, hll)f, 11

hhurprur{npnrplnrtr I tnurfru { *rllrth qurpqurghhlnr q}nnurhbrnr-uqnr-nr.u\rlh npn2
nrqqnlpJntLhhp h ru3r1 tur-ttitrp l-rulururnnrr.I t \ppu,r\urh bptuqlLph prupLlur{rlurhp h

urprlfnu\urhur griuhp, |rh2qbu hurh hnp 4uupbpurglrhph ti2u\ritutrp:
Z. Zn{hurtrtrfru3ruhfr \"rtrihg t Zrlhg, np 2023p bclz 4 \ppur\urtr bp*qhn urnur2frt:

urhqruti uurtughl k rifr2uqqu]hh hur{urnruprfurqpnr-il, r.iruuhrur{npuruihu Qhpriruhtu\urtr
ASIIN ilfr2ruqqur3|rtr qnpbur\urlnrp3nr-hp hur{urr.nurpilurqphl t b'tlZ \htruurpurhntp3urh
$u\nr-l.nhurfr .Irhtruuplrtlfrur b \hliuururh[uhnlnq]iu, pur\ur1u{p}r, nChr}hurhntp b
pd2\ur\ruh \hhuurplrrifruu r.iuqfruurpnufr 1-r Srupilurgh*:h ]huu]urnr-r.n]r n$rupr-furg[ur"

pru\urpnfufr h rlurqlruurpnulr \ppur\uh bpruqphpp: '[urpntr Z. Zntlhurhhfrujurhp

2hnphun{nphLnrl \htruurpurtrtrhpfrtr, t 2hg, nF ul1u &hnpphpnrtlp pfuntrl t bphurhir
qt,uru\urh hurtlurlutupuhh npur\;ur1 \ppnrplnrh urpruilr.u4phlnr L pnr-hfr

illr2ruqqur3hurqdruhp hqur-rrnLlnr nurqr{rur.lurpur\urh runru2trurhhppnr-plnrhtrhpfrg:
Iunur"ltig hurlr rulh riul-rfrlr, np 2020 pr-lur\url.rlrg rlhllhurp\urb 2lrhupurpuQruh,

{Lpr-uhnpnqilurLr h \urhur-lnprJurL ur\rnlrtl ur2}uurrnurhptrLp}r 2Lrnphlr{ t-'t)Z nrtl

2urpnr-hr.u\ulpurp pruphlur{{nr-t[ trtr 2hhpurlfrh ululiluhhhpp, frhlti 1,1 hhtupurtlnpnrplnrLr I.

ururflru hunlurluurpruhru\urhhhplL nrunrilhruqlrurur\uh qnpbnrht nrp3nrhh urnun]b1

urp41nrhr.urlhur \urqilru\hpqhpt:
Crupnrtrur\rlnnf hL b,.tz nrunrtlhr.u\urh LurFnfrur.nnpfrurhhpfr h luurpurtrtrhpfr

rlhpruqlrhrfurh, frtr2qhu hr.utr hruriur\urpq:u]hb qnrlpn{ b SMART hhnnruuurgnr-lghpnr]
ruqruhntlilurh ur2|uunnurhphhpp :

btIZ Shqh\rurnr{u\ruh hruilur\urnqhph prudhfr \"qrIhg 2urpnr-hru\r{nuf hh il2ru\r{h1
h \rumurphpuqnpb{h1 huilur\urpq2ur3}rh bpuqphp, npnhB qqurflrnphtr \rupruqrugtrhlr
ir \ht 2ururghhtr nr,unrr.ihru\urLr qpnghulr \urnul{urpnrdp h rlh\tur{urpnnlp:

flt\rnnpfr \"l.thg |unu{hg hurh b.UZ-h nruntr.ihur\urh hurhqprlruhtrhp}
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hltilrurrlpnnlp, |rl-r2p 2urtn \urphnp L Zur3uruururhnul ripgnrhu\ \ppnr-p1nr-trp |upurhhlnt
hurilrup:



Urfi]rnrfrhin{ hlnr-1pp Z. Znr{hutrh}ruSurhp riurutnutr2hg qhu.*\pfoui\urh
qnpbptrpugtrhnt fupurhnrl npn2 urll dlr2ngurnnnltrhplr ri2ru\rfurh h \urqr.lur\tpu1ilurl:
ilurulrh:

UfSUlUgS.tIrShL b.rll \hhuurS[qhll-fh uuip]inhfr ,{*ph:' 11.q..]., ulpnQ. '\,.2.
.turp4hurhJulhp, pnruurpruhnr-pjurh h ub\urpurhnrpSurh unipirnhfr ,l-nh:' \,q,4., ulpn$,
U.Q.l,ruhuq1nrguhp, dtup4nr h \hh4urtrht hplr shqh"f_"qhu1|r urtltrfrnhlr {urpfrt h.q.p.,
rlngt hn iI.S, 9rupuqhmlurhp, \hhr:urpruLntplrutr $ur\nqtnhrnlr nr-uurhnrpu\rub

Ir"php+h hruiuruqruh .ft.nr-qr.ubhr-u Ztupnr-pjnrhjurhp: IrrLrI,E 2hnphur\ur1nr-p3nr-h
hur3utrhglrtr u1urpnh 2. Znr{hurtrhfrulurti}rh \urururpurb ru2fuur-nurhptrhplr hrutirup Lr

nr-rlrlhglrh npn2 hurpglrp l, uururgurh uqurnlr2 ti hfritrurt{np ulururuu}uurbtrhp:
flh\urnpf hhu hurb4frqntr.Ifg hhurn qfru]unphnrprlh rutrgrurl opur\rupqurllrL

huipghpfrtr:

2. LUbShL' trur\urgrufufrururb 2023-2024 ntu. ururprlur urn\ru h hhnur\ur ntunr-gilruilp
nruruhnrlhhpfr ur{urpurur\urLi u2}uurr.nurhphhp[ ir rfurqfrurnprulnntprulfr 1-lih \nr-pu[r
ntuuhnrlhhpfr riurqfrurnpnuur\uh ptqhnh philruLhpfr b qfrurur\rutr r1h\ru{urplrhph
huruuurulftuh hurpgp:

UCSUZUSS.IbS' \hl-ruuptuhnrpjruh sru\nr-lurhrnlr 4h\urir 11.q..I., rlnghhur r{.U.

'\ruqurp3rulrp, 
^r"[ 

hunlurnnu.htrp\rulrugphg llhhurupurhnr-p3urh Qur\nrluhufr 2023-2024

nlu. tnurpr{ru prulu1u{ph*r"h nrthhuurpurhnrplnrh, \ppur\urtr bp*qph tun\ru h
hhnr.u[ru nr-unrgilurIp, "trhhuu$]rqhh* h \hhurufrhQnpilururh\*, h "trtrhuurBh.ih*"
\ppru\urh bpurqphpir un\ru nrunrgr.iruilp nr-uruhnllrhph urtlurpr"nur\urtr ur2|uurmrutrphhpfr

phrlurhhpfr h qfruur\uh r1h\urlurpt hph gnr-cur\p, frh2qhu hurh \bhurupurhnr-p1ul-r

$ur\nr-prnhurfr 2023-2024 n:rt. r"nurpr{ur "Ch4hruhnr-p h pd2\ur\urh \hbuurp}nlfnu, (7

nr-uruhnrl), nUruhpLurpurhntp3nrtr h \hiruuu.nhiuhnpnqhru, (5 nruurhnrl), "rrfrprunur\urh
rluhpLurpruhntplnr-tr, (6 ntuuhnrl), ntrd2\ur\ruh uh\upurtrnr-p;nrh L \|rpurnru\url:
pnr-uurprutrntplmh" (7 nr-uurhnrl), oQhhmfh\* 1, pd2\u\urh p22urqhtrhurfr\u, (7 nr-uurtrnrl),

"Zhilhupup 1, \hpornru\urh. Qfrqfrnlnqfrur, (14 nturulmrt), ,,Qhh4urtrupurtrnr-plnrh h
titu\upnr-Eurpruhnrp3nl'[r,, (5 nr-uurtrnrl), nghhuru$frqfr\ru,, (6 nr-uurhnrl),

tiurqlrutnpnuur\urh \ppru\rutr bpurqphpfr nr-uruhnrlhhpfr phqhp]r philurtrhpp h qfrtnur\urtr
11h\urtluptrhpfrtr:

OfOCI;3h\,' hururnruutrl b'DZ \htruu-rpurtrnr-p3urh Qur\ntpnh u\'r 2022-2023 nr-u. uuuprlu
urn\ur tr hhnur\ur nrunrqr.Iunlp nruuhnrlhhp[ ul]rupurur\ruh ur2]ur.ur.ntuhphhpfr lt
tiruqfruurpururnr-pu-r1[r 1 \nr-pufr nr-uruhnrlhhpfr rfurqfruurpnutu\urtr phqhpfr phrJuhl,pp h
qfrtnur\urh rlh\unlurphhp frtr :



3. I.IIb8f,\,'rrthuurpr.uhnrp3urtr Qur\nrlnhrnfr L\n1nqh-:h 1-r pi-rnrp3ruh Lr qurhulurhnrplr.utr
urlp]rnh[ ruluq]rpurl-rur Zuruil]r\ .{u"rpr1nrrllurhfr uruhtrur]ununrpluh phtftulp
rl Lpurhurr-ruururtlurL hrupcp :

U|SUZU{IS-{b5' Zruurf}r\ .{urp4nn{3ruh}r pt\hurbnr r-u\ruh rurnLLu-ulununr p3urh qL\urr,lurp,

\khurupurhnr.p3urtr Sur\nrprhrnlr r1h\tuh h.q.4., 4nothr.n tr.tI. 'Iurclurp3urhp, nli
hhp11ru3tugphg uuqfrpurhr.n Zururi]r\ .{urp4ntrlluh} p1,\hurbnr-r.u\r.uh ur,nhlrur}ununr-p1tuh

Lnufu\frtr' nZrutrpurlhh uhnrgr.Iurh ruq4hgnr-p1nr-trp hfrrlpnqntrfr\ hrlurtrur\n{ rl2ru\rlnr1
lrt*\h ulpr.nu+pnrpu\utrntfdlurb h npn2 Qhqh"l"qhru\rutr gnr-gurtrfr2tthf,h.llr*, phdurtr h
unur2rup\hg hnp rlhptrurqhp' "ZZ npn2 hruhpup4lnrhruphpur\urtr 2p2urtrtrhpfr hnrlhplr
buihp rfhunurlhhpnr.l urrlurnurr.lr.ubnr-plurh qhruhurtnnrdp h purpl,pnlriurh nrrlfrhhppr:

nI'Ilcbtlh\,' .lhpr.uhuruuurnhl Zururifr\ .lurp4nrr.ilurhlr pt \htubnrur\urh
urtnLlrurlununr-pjruh philtutr' "ZZ nrln? htuhptup4lnrhurpl,pr-u\ruh 2p2urtrtrtplr hnqhpfr
bruhp rltlnuriht,pnrl ruqurnur{ubnrp3ruh qhurhruurnrrlp tl ptuphlurrlilr-uh nrrl}htrppr,
q..00.05 nf:lnr uurpurhnr plnrh. lllrllurpurhnr plnrh. h\ninqlrr-u, ilumLurq[rnnrplurlp
( phu r qur{ r-un' 11 Lhuurpurhru l1u,rl.r q}rurn r 1a j i'u llh tr 1i ) :

4. I.tII;5h\,' ZZ rrQ.Ulll, trup&ptuqnrllr llppnrpjurl.r h qlurnrp3urh \nrillnLf llnqttlrg

\Luclttru\hpqrl"urb tlpgnrlptrhpfrtr tlruutru\ghprt hurilurp hhp\rujrugrlrub hrulrnt pfr
t pur2|uur{npnr p3urh hrupgg:

Ul.SUZU3SqbShL' \hhuurpurhntplurh sru\ntpnhtnfr 4h\urtr \.q.4., 4nghhur q.U.
.\urqurp3urtrp, frh2ulhu hurh rlpgnr-Sphhplrtr hurlur hhp\ur3urgrlrub trurluurqbhpfr
r1h\urlurphhpp: rr.U. lurqurplurhp t Zhg ZZ trQlIUL trurp&purqnrlh \ppnrplurtr h

qlrurnr-p3ruh \ntlfrurth \".t.lhg \ruqtfLu\hpqr]rub uZtrnrul-rhruFrulhb nr{lnlla3nrhhtrpnrl
htrtnurqnulu\urh tluluruqbhy 2024" b "r{hL r1h\urtlurplrhpl, urnru2fuurrpugrlurhh nr ryl{urb
bpurqfrp 2024" tipcrnrlphhplrtr rftuulru\gh1nr htur-lurp hurlr.n trhp\rujurgpub prl"rl 18

lrurfuu-rqbLpp: l,2t]urb rtponrlphLp[rL hrulr"n til.r hhplrujurgphl qt Lhrn[rlru1]r tr

p2yr-upurhr-np3ruL (1 irurlur), \htrlurlrurpurLntp3urtr (1 hrulr,n), l.\nprqlrulfr h plrnrplurh
ulruhr"rlurhnrpltuh (2 hurltn), ilr"r"rp4nr h \t.hrlurhl-rtrt,pl'r $|iqlrnlnqfurlli (2 hurlrn),

\btruur$frqlrtf*f h (2 irur3ur), \trtrurupfnfhor:h, riurtrpt.urpurhnr p1urh h 11t,l.ruururL.|uhnlnqf ur3|'r

(10 hru3l-rr) rutlpfrnhtrhpfr r.u2fur.uutu\[rgtrhpp: Zr-u1r.n hhp\ur3ugpurb hufuruqbbplr
qh\urr.lurplrhnp qfruur\rutr ]unphp4fr ul-r4ullhhpfrh hrur.Iunnur ht,p\ur3urgpt g]rh

trurfuur qb hp fr trquuiiu\hh pp, \urpbnpnrpl nttrp h urp4|rur\ruhntpl nr-hp :

nZhnurh\urFu{hh nunnlfdlmhhhpn{ hhrnurqmnur\urtr trurfuurqbhp 2024> ttpgnr-Jpfrh

hurlr.n hh hhp\urlurgpt L
1. ahLhurfr\ur1h t pZZ*purLntp3ruh rur.ipfrnhfr ulpnShunp, ll.q.+. Qurl[hru abnpqfrfr

Zntlhurtrtrfrulurhp "Shp pZh2trhpnril qhtrntlfr urh\ur3nrhnip3urh rupqt lur\nLtlp npqLu
r{lrpnruurlftr rlurpu\}r +1il ulurlBurph lr.p dntnhgnrtl, ptrilur3ntl: Cuur q.Q.,

lntlhr"utrtrfrultuhfr, bn*qph 2pprutrtu\hhpnril huriururntrur]nrrI f. ilh2urqqrulhb
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2.

hurilruqnpbru\gnr-p3nrh 3htlu3ir (ahpriurhlru) tlurplnr- qhhhrnfr\ru1|r frtrutnfrnnrtnfr
Unlh\nr-1ur:htr pggurqhhhrnlr\ur3|r lurpnpururnpfrur3fr hhur: Lruluurqlrbb nrrlrp{urE k
hur\uqhtlupnr3hhplr hru\unlfrpnruurlfrh ur\urfn{nr-fd]uh iln1h\nr-pr3ftr
rlhluurhfrqrihhpfr nrunulhruufrpnr-p3urhp' hfrdhr{urb qhtrnrifr ruh\urlnthnr-p1r.uh

\hhuurr.ir.up\hpbhpfr qhruhurur.iurh r$ur:
rrhh+urhrupurLnr-plurh unipfrnhfr 4nghtnn, \.q.p. llurnrlfr\ Uuil{h1} lurqurppuhp
uZurJururnurhfr Burrluptrhpnril u]rtrurhupnq rlru:ph \uptrurunrhtrtrpp npqhu trnp

hiu-lurhrlnrplnr-trtrhpfr hupnr-gfr2lrhp[ \pnr1Lhp, phrlutlnr{: ll.U. .\urqup3tuhp h2hg,

np hurr-[urdurpur\ur3irlr qrulrftuhtrhpnrtl 2urur \urphnp 1. nruntllhuruhfrtt phur\hfr
nurpurbphLpnrtl huhqlrulnq r-rl'rLnuhrnpnul \thrlurhlrbtrp[ purqr,[r-uqr.ulrnt;alnrhp h
r11-rurhgnril urn\ur hrupnrg]rlhtiplrh, r-rpntrp \urpnq tb I'rhrnruqur3nrrl hnp
h]rr,lurhqnr gnr hhtrp! Lr hurr.Ir.udurpru\hhpfr qunndurn hurh4fruuLrul: 't,2tlho hruh, np

htlnruqnurnrpjnrLihtrpp fpu\urhurgrlhlnr tilr hl'u-lhr-u\urhnrr,[ [u]ln pLurlLor{urb
bpLrurtr h urntplruuru\ruh \hhupntr hurh4fruutgnq ']hlhpurb puirlurplrLpnr il:
trhhuurQfr.fh\*:]r unlpfrntrfr r'l*ph), \.q.4., ulpnQ. 'rlnqnu Znr{hurhhhu}r
.{urp4hrutrlulLE ,,.^}Lfd-h U urpnrti}rh}r hhrn purp&prupdhp hp\pnp4ur3frtr
rfhrnurpnfiiurtrhp qurpi]rurfrtrfr, phpphpftrfr h tlurqfr\urpfrrl], ,lr"luruq4hgntpSurh
hhtnu.rqnr.nntp3nthp, phrlur3nr{: L2.].hg, np hhrnurqntnnrp3urtr phpurgpnr-r-l

hurfuumburlnui th hrur"[hr.iur,nru\ruh nrunltfluu]rpntpa3nrhhhp, npnhp

\frpu\ruhug{hh trnr\ltfrLruppnthhplr' ,.}\,Ia-h, ft\,f} h, }h2qtru hurh r-up1uh

2frdnr\urlfrh uqlrmur\nrg urpnr-rlfrh]r hhur ptnu\urtr br.uqilurh, hp\pnp4ur1]rh
rihrnrupnl]rr.nhhp qrupilnnlrtr, phpphplrh h tprqfr\uppnr, frtr2rqhu hurh

4hrpupurhur\urh h2urhur\nrplnrh nrhLcnl ufrhptmlr\ rllrurgnrplnrtrtrhp
ilLplr1t,hur1]rh \urrqrn jrn (llrr) 1.r Iioechst.33258 h (I133258) hurilutl[urgnrplnilrhLpfr
h\uul-iurt[p:
Ilurp4nr h \trtrqurhhlrtph Shqh"L".lhurlfr ulipfrntrfr {rup}r), \.,+.1u., ryraLtrur lllihu
bhfrpulr grupurqktnlruhp "trruqr-tur\|r u\fipnqfr t]lipbruhnr rI.

tufuurur$frqlrnlnqfnu\rutr ilhfuurtrlrqrihhpfr purguthur3urntil b pnr dilurh

phuurur{npnr-il \hh4urtrfrtrhp]r rln4hltrhpfr hhururqnurnrp3ruh ri[r2ngnr{, phrlurlnr{:

U.$. Lturpurqhtnlurhp t 2hg, np hhuluqmnur\urh tluluruqfrbtr nrrpplurb k gp{urb
u\lhpnqf purF+nlplntlitrhpfr pugurhru3urilruhp' \hhrlurh[rhhpf rin4hltrhpnr-il
nrunrdhurufrpnr-p3nrtrtrhplr dfr2ngn{: Ur.nugr{urb urlultrhpp htrurpru{npnrplnr-h

\unuh pugruhur3tnhl h1urp4ur3|rtr hunfur\rupqfr opqurtrhhpnrr-l -hlh nthhgnrl
hrupr.Itupnrltu\urtr {rnfuhurunrgnrlur\rutr ulpnghultph h ur}uururQhqFnlrqhru\urh
rfrnrlrnluntpS nrhhhplr F2Zurl hh rihluurhlrqrihhpp:

5. L\n1nqfrurlfr b phm.ppuh qurhulurhnrpluh ulipfrntrir qnghhr"n, \.q.+.
nHhlruurpurtrnr,plnrh, qZh gfrpurnur\uh \hhuupurhnrp3ruh b t\nlnqfrurjlr
lurfnFlunnpfrtulir urnulpulrnurp qfnnur2fuururnl rrr-upLL llprntlr-u3]'ru]-r lurqurpltuhp
uSnpt hlr, qlupnl 1.r dfrlaLlinr (irccn'l'ech t[2ur11nrr.i. lpr-uho 1['rtfur4pnrlur\r-utrnrpSr-nhp
turlfrnrppuh h hpru2rn| h\urulfturlp' \Lhurub[tr huthntituuL]r\trhpfr Lr

\hhuruurbnlluh hunlur\grlurb \frpurnrlurtr qrultir-uhhhpnrt[" plilrujn{: 'l.,2tlLo, np

J.

4.



qfrmur\urtr phrlurh urp4fur\ruh L, nr-hh rifr2q[tntu\rupqurlfrtr phnr3p, rltrpurptrpnul L

u3tru1|rufr \rupbnpruqnr3h h\nlnqflu\urtr hfnlhurfuh+hpt hph, npntrp luh"*
up4|rru\urh hL frh2qhu Zur3urur.nruhfr Zruhpurqhurnrp3nrhnril, urlhqhu kL r.tz
ru2furuphntrl: l,urfuurqbfr h]rilhu\urh hqulnur\tr t; qhu-rhunnhl turl|rnrplruh tl
Lpu2mfr u1r-u1ilr-utrht pnr r.[ urdnrl qnphhf , qurpnr tr r\frptrLrnr qt hhrnfr\u\utr
purqrluicltuhnr plnr hp ir qLhnrnr-rpulr\nr lajnr hp, nr unr r-ftruulfrpll urqpnhnrf]rur\urli,

thqlr"t.qll-u\ruh, \trhuurplr-llrur\urtr h rlnlL\nrlruJl-Ih urpd,ulqurl.rplihph url|rnrpjurtr
h trpu2r.nfr upphulr h\urnriunlp, pu,rguhurlurLl \Ltruurblrh hr-ul-rnr,ftuut-rfr\trhpfr tr

\hhurubnrlulr urq4hgnr-p3nrhp pnr-3uhpfr urrlfrnrplutr b hpu2rn| upptrulr
hr.urlpurhurpr.irutr qnpbptipurgnrr.I h +purtrg r.uqrlhgnr-;a3urh rlhlurutrlrqiltrhpp, frtr2ulhu
hruh runru2urp\hp qSnr-rluruhurhuur\rutr purlrnirtrhplrg \hhurublrh
hurhmiuulifr\trhpfr h \htruururbnlluh ufrtrphqilrutr n\urtnu2" uh]uhnlnqfrurhhp
npultu \ur3nrl-r qlnr-rluutrurhunrplruh {ruprlurh hhnurtr\urpulhb tlnrnhgntrl:

6. rrhtruurpfrilh*Jh,r-Iurtrph.urpurLntplurh h \htrururnhl"lrrl"ghru3fr ruripfrrtrfr qpnQhunp,
11.q..f. rrurphh llpilhhlr f,)n;nrh3urhp "llnrpdlr purfrntrhhpfrg trp\pnp1 ut,phrl|r

\t huul,[ur"t Lhph uuurgnr-r-ip \frpurntlntl phur\urh h uphLuurur\ruh
rirutrpkurprutnu\urh hunlur\trgnrpjnrhlrtrp' -.lhLh \urtlu2 urulurqulfr hrudurp,
pirilr-ulnr-l: rr.U. On)nrhlurhp h2tg, np phrlur3[ hqurr.nru\h 1. nrunrr-[tnuu]rph1 phur\ruh
tr urphhuuur\rul,r ilruhpl.urpruhru\utr }rurtlur\h gnr p1 nr trhtrpfr

urprl3nr hurrltrnnr plnr hp unr pdlr pull'rnhtrt,pf llI,truurputLtullurt.r {'rn}rrurlltrpultlrulr
ilhp trp\pnp4 utpLrqI llLhuur-]urnLlfphLpf (11Ltlr-rurppurblrh, 11t,hrrurl.purhnl,

\htruurpnrpurhnl \hhur-uqurq) utnurgr-[urtr hqrur.n*\"rtr, \Lhrnpnhruhurp'ni ur3Lu1[uf

qnpbnhhhph ,h*, ht fqh"irp hh hlnrpullrnlurutrur\nrplurh nrrl|rtrhpp, futlnptiuh
urpq3nrhurr.lhmnrp3nrhp h \htruun{ru"hil.ph hpp: htr2ulhu hurh qlrruhruurt{h1nr I
ilhqnQ|1 b phprinSlrl tlurhpktrhplr ilurpnr-p \nr-yrnrpurt hnh tunurtr&|h h

ufrhhpqhurfr\ htnuprur{npnr-p3nr-trhhpp unr-pd}r pulfrntrtrhf,h ilrqt "-ghgntlnqulfrtr
\runnrgrlrubpfr Qhprihtruru3frh pur3prulr.lr.utr qnpbphprugnr-r.l: Ol*qph hquruur\h t
hurh nrunulhurufrphl |uilnprlurtr {hp2trurtrlnrphpp, npqtu \trLruurulurpupururh3nrp
hlrurput{np \frprunnrp3urlr hr.ur.lurp huluruuhpr,l 2p2ruhrud.h uhrnt r-rnrlalurh

qurpqrugrlurhp:
7, trhhuurpfnlh*]h, ilurhpLupurhnrplruh L \hhururnL]uhnlnqfru3fr unipfrnltfr

tuulrutnLhrn, \.q.fr., nr{ttruurpurllnrplnrh, q'Zh Zhlthurprup h rufulnrupruhur\urh

\Ltruuplittlrur3}r lurfnplunnplrrullnl*ph:' 't,|r\npu1 '{iurrlfrttfrpfr lhlpurlirl}rljruhp

"Ou\plubnrbnr rl h rurl]rtrtplr r.Ilr\pnQlnpurlr'trf l-rtfnr Lu\Lhuurpurhtu\tuh
qnpbphpruglrhirl. rlnr]rnlunr,p3nr,hp npultiu purlg\trr1fr h 2urpurpur]urnfr qurpquroilurh

L pnrdr.ftuh gnrgfr2" phtftu3nrl: LZr{hg, np purlgitlrtLh 1, 2urBrupur}uurfr c}uiluhur\
nu\prubnrbnr-rJ h urrlfrhhpfr ri]r\pnSpnpurSnrr.I phlaurgnrl pnppnpurlfrh

qnpbptrpurgtrhpE, hlntpurfnluurhru\urlirtr rlhtnurpnflrurhhpfr purtrur\ur\urtr h

npur\ur\urh rlrmlrnlunrplnrhtrhpp, fninrhurllrh qurtnruu]uruhfr L p2zurlhl-i

urq4urtr2urhlr r.npurhurln.\gh*:h \urpqurtlnpnulhhpp hurhrl|rurutrnril hh ullu
hfn{urtr4nr-pjnr-hhhp}r qrupqrugr.iurh h rupqhlur\rhuh r.unurhgpurlhL hhhuru3nrtrtrpp:



Un\ru l. nrrlrlur\f h tubnrqqr-u\fr \urrq prulg\hr1 2urptupurlurn nu\purbrnb
ilf\pnQppur urnr-uhqpnrrl, uru\r-ulh qLnhu qurpclrupurtn]urb )tl-r urlh
ilhluuliqlrdhhpp, npnhg 2hnphp{ nu\pubnr.bp \-ri rifr\pnQppruh hptl-,g

\urpqrurlnpfr2 (4pru\urh \*rI purgruurulurh) urq4hgnrplnr-bh htr pnrlhnr-rI ur1u

hfr{ub4nrplnr-hbhpfr qrupqurgdurh h pnr-dtiuh rb*, UJ, hur[uurqbntd

\nruntrltrur"hp.lh \pbpiuqhrldh B*lghh.Lh t 2urpurpul|rh 4|ruphrnh q*f,q*griurh h

pnrdtirub phprugpnr-rl nu\pruEnr-blr h url|rLtpfr tlfr\puftpprulh frilnr,hur-

\htruiupruhur\rutr qnpbphpurgLhnb rfrmfrnlunrp3nrtrhhpp b
S"t"h*"tru\g{urbnr-pjnr-hp: lJururgtlrub urprl3nr,trBtrhpfr hfnlutr .trp*

\prugruhrulrnr{hb nu\prubnrb}r tr rifr\pnQL"f,*:I, qnpbntlrtrnr-plurh hhu \ruqru\gr{rub
ur1h p22ur1frtr hrutrqnr-Sgtrhpp \r.uil unr.ub&hh \nrlqntrhhrntrhpp, npnho 4fu.nurp\ntr-tp
\-prrl L nrhhhul ufutnnpn2fr2 h2uhu,Ll1nrp3nrh, \*.I thlrtt tunr-uhgpru3ptr

ph p unq hm fr\ plrpur [u hfn{ uhqnrp] ruh nlrfu* g p h $nr}rn}unr pl urh hrurftup :

U. trhhuurpfnlh*lh, r-lurlipl.rupurhnrplurh h \htrutuurh]uhnlnq]lu3fr unfpfrnh]r rlnghLu-n,

\.q.fu. LhLhp llhpqhl|r aurppfrh;rutrp "r{urhur2 pplrtlnr nhbpfr

\hhutur,ni,|utrnpqlrur\urh hLpnrrl]r ht rnuqntnnr.il. \LLrrrrngpurbhir r-upr-nul1pnrplurh

ilhiurutrlrqritrtpp \tulnrh Ltrhpqtur|\ ynrbnrr{lrtph hruilup, pbiluqnr-l: 't,2tlLo, np

hurluurqbfr trqunnur\tr L ZurSurur.nruhnrtl rJh\nruurgr]urb \urhur2 2pfrilnr-nhhpnrt[

\htruur2prubhfr upu]ur+Fnrp3urh hhpnrdfr qhurhurmnr-rfp, .Ih\p"Znltinmhhpfr
urhurhpnp hlnrpurlrnluurhur\nrplulh ululpqurFurtrntdp b \urpqunlnpnrdp:
Lurfuruqblr phpurgpnttl rl2ur\rlhpnr htr 2pfrlnrntrhpnr-r"[ 2purbtrfr hpfr ]upruhiluh
dulftuhru\*\hg r.lnr.nhgnr-dhhp: l,tirulr hhr.nurqnrnnr-plnrhhhpp Zurlruutnurtrnrr.l

|rpru\urtrurgr{trynr hh urnur2}rh uhqunl h \trquurnhh ppurbhru3}rh mh}uhnlnqh*ih
qr-upqurgriurhp:

9. trtrtruurpfuih*Jh, ilruhptrupurhnr-p3rutr h \hhuur.nhluLnlnqfnu:h *.ifh.lrh .l*f,h>
qnghhrn, \.q.1 lltrtru tlp2ru\|r @npurllurhp uUurhpLurpurhr,u\urh

tltr\rnpurpfnl]rurlluh hurilullurpqtnh il2tu\r'l il upulq {hp1nr Enr p3urh tl
tlt,lltnpulJrLpqlrurj]r Luprnullpni plurh huu-[rlp, pLilurlnr{: lL.lI. Onlurrl3rutrp L2Lo, np

rlurtrpLrulfrh l:1tr\urpurpfrLifnu\ruh hr-uriur\urpqtfip ulpuq qrupqulgnq rnhluhnlnqlrur
1., nph oqrnulqnlbnrr.i L rluhpLtrt pp' \hhuruopquhu\ruh h3nr-ptpirg plrl[ru\ruh
L-bhpqhu ur.nurhurlnr h klh\urpur\urh khhpqhu urpr.nru4pLpu- htur.itup: Chnphfrtl

hphlrs d\nrhnrplub h .ih Z*pp hlnr-php| oqrnulqnpbrlurh htrrupunlnpnrplurtr ur3u

uurpphpp funuunnlt *ilrg htr pd2\nrla3urh, 2ppurilu1 rifr2ur{ru1pfr qruhuluhdurh,
ttrhpqlrruurqurhnrlrftutr U uhr{rnruhqnrplurh nlnpr.ntrhpnril: UurtrpLru3}tr

k1h\urprupfril]rur\urtr hruriu\urpqhnp h]rritnlrub hh rlurtrphtrhpfr pZhZlrhph,

\hhuur\t\upupfnih*Jh, trlnrpurqfu.nnrpSurh b \t\rnpurplnflrur\urh
urhluhnprqfrurtrtplr lrhurhqpr.turh rh-' opqruhtu\urtr hlnrpLpnrt[ uluh{nr1
pfrtifrur\urtr khhpqfrurh hlh\upru\ruh ktrhpqfnulfr urpq3nrhunlhrn rlrnluur\hpqhlnr-
hurilrup: Lruluurqbfr 2p2urhtu\hbpnrr-[ qpuhun{npr{nrr-I hL nrunnlhurufrpnrp3nrhhhp
rilr\pn-opqurhfrqrlhtrpfr h \h\upn4t lrph {rn}uurqqtcnrpjurh h qputrg
qnpbnr trLnr plnr hp Shqh"t"qlrur\ruLr ulurjdruhhLpnr ri qurpqtugriurh nr rlrlnrp3urlp:



10. thtruurph.th*th, iluhphupurtrnrylutr b llhbuutnhlutmlnqbu{h uilpfnt{r
r.uulruurhLur, nrrhhuurpurLnr-plnrtr, qZh Uuhpkurpurtrntplruh,

\hhuruLhhpqliuh\ur1h L \hhuunnhluhnlnqfrurllr LurFnpuulnphur:h ullurq
qlrrnur2|ururnnl, \.q.fo. Lurlrpur clnpurlfr llurhru\lrutrp .$kLrnpulfrtr tr

SpurlntrnlrrluJhU tifu-ugnr-plnrtrtrtpfr qru2r.nqulrlr2 urqrlt,onr plnr hp htilpnql|ur1

fZhZt hph qnpburnnrlfulrhph r,b*, philurlnil: '1,, d. lluhtu\lurtrp lr2hg,np pnruru\urh
bruqdurr-[p ri]rurgnr-p3nLhhhplr hru\uropulrrlurhrnurj[rh hhpnr r]h ruprllh huruururul{urb

$urur-n 1.: Zrulrnlrfr t: hruh, np hhlpnql,qhhhpruur|{ nftluirrlnrplnrhhhpfr urdrirutr
illrurnrr[ 1. c11rurl-ict]niil nri2 ur2fuuphnril, r-u1r1 pr]nrr.t' ZZ-nu [: Orurn]r hhp\ur3tuc{nr1
bpurqpfr 2p2urtrurlitrLpnril llnr.unrdlrturiliprltrh pnr.urullurl.r .ipt.lurirul|'rh planrtrLp[ h

$pnlntrnlr4hhplr ulru2urqruhlrl urqrltrS;nrpjr"nhp h rlpul r-thfuurhfrqrihLpp

bhlpnqfrur:h fZhZt hpntr.I, opufr4ur3frtr upptufr qurlr-ftuhhLpnril: lljrl hulurtnurllnr]

\\frpurnr{hh rl}r\pnqfiru1 BV-2 FZZUr]hb qbhp (Acyl-CoA oxidase 1 F
uhpur{urprupnrp3 rur-lp rinrtniuhutrhp (Acox1 -/-) h Wt p2fr 2hhp) :

u.rtrl, qh\rurlrupt hfrh runru2]uurqrugrirutrtr nqqr{rub Ep*qhn 2024" rfpgnqp}rtr
tturutrur\gh1nr hrulur L trhp\rulugp[

1. thhuurpfrillr.rJh, tiruhpl.urpurhnrplurh h \hhuulnhfuhnlnqfrurlfr urtipfrnhfr rlngLlrur,

\.q.p. htrqur Ltrntrfr fiurqnr\turtrp .lll^qplurnnL ill,1nrhhp|'r urqhuullr-[ng-,uu.r1frl.r

nllnl dlr\pn1:lrntlp \urfu{rub rnurpi{ur t,ltuLurllhtnhg 1, d}r2tumuniuputr LqnLptipfr

urqqLrrnrpjr-nl.rlro, ptrilur3nt]: 1,2rlhg, np r-fLrlpurnnr ritlnrhhpp (Apis meliifera)
ur2fuurphlr urtltlnu\urphr-rp {rn2nurnq tl]r2ururhLpfc Lh: (fLrpnhLp]r uLnnrlpr.trliluL

{}dur\p 2urur hp\phLpnrt[ 1.ur11urh rlururhnqnipSr.uh ulurrnr{urr: l. 4r.upr\L1: '{.Lpp}rll
murpfrtrhpfrh r{hr1nr'irhpfr tunnrlpnrp3uh ll-upqurr.lnpiluih qnpbnrt[ rulLlf nr urlt,1]r

ru\hhru3ur L 4runhnrr.i turlfrtrhpfr rlfr\pnpfrnuu1]h +hph \r.uphnpnrplnihp: iiul]np,
rurl|rphhpfr ilfr\pnpfrn.ii, ,lt * \urpnrl htr ruqrlhl r.nuipphp qnpbntrhhp h qunhurl
tnrupphp |urutrqurpnriltrhplr urnur2rugrftuh h qupqurgrlurh ul:lndurn: bhpr.urlp{nril
k, nP Zru3uruuluhlr L\npqlrur\urh qurplurhtrhnp l, ru2|uuphruqpru\urtr +hpBp
hulurutnhl hl-r rfhrlnr-hhp| urrlhuurruilnpuurlfrh nrrl]rnrri 3nrpurhurr"nnr\
hurilru\hgnrptnrhhhpfr ufilplrnq| qurpqrugrlurhp: Zr.ulurur.nurhnril r.nruprub,.lrub

rlt rlnr-hhpfr urqhuururtlnpuuqfrtr nr4lrntr.I rlfr\pnpfrnrnrr]h pur\rnt,pfnu\urh
prurirur|pnrp3iuh nr'r.nrilhuulrpnrpjuh r{hpurphir3url urhqtr\ntplnrlr'tLhp 2\rutr:
Zhmtnup.up, ullu r-u2|uulnrutrp| l.rulurulu\tr t. nt.unttftrurufrpti1 hur3\ru\ruh ilt1t]p
Luqlrhtpfr rllr\pnp]-rnrfp tr hru3urLu.uphpLl urupr{ur uturpphJr hrlurLru\trhpfr h
tf]rpurinurl ulluh hlnryrLp[-r tuqrltrer-nplnrtrp rf]r\pnp[nil]r lullru4pnrplurh r-]pur

clurpqruoilurl-r tnruirpLp r,pnr yLpnr il :

rrtihurupllfh*lh, rlurLpLrupurhnrplutr h \hhururnhluhnlnqlrurl|r uilpfrntrfr qn.qhlrn,

\.q.fu. Lhtht, lltpqt 3| Qurpp]ri,;ruhp .5|lubnpu\rnLpfrurtrtpfr Q[\ngfrurt,ht,lrg
uurug{urb hrutrnrlurubfr\Lhp} phnrpurqphpp b hr.u\urJtrhphur3l-rLr

hrurn\nr-plnr-htrhpp. \rutiuy ufrtrphqfr lmp r,fnurhgnrtlhhp" phrlurjnr{: L.U.
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Aurpplh;utrp h2hg, np tnulLrtuqbfr tuqulntu\h h Zru3ruur.nurirnril dh\nruugr{rub
girurtrnprulurhpfurhtrnlrg Shh"ollutrirh ulfrqrlkhulr r-uh2ururnrr-fp, Qfr\nghuhhLhg
ulupptrp r-[t,rnurrlLLpfr hurhnr"[ulutrfrl1hhpfr uururenulp tr 4pur'Lro hru\ruiiruLpt-u1}llr
ur\urlr{nrp1r-utr npr-r2nrilp: tl2r-ulp]t lnL kL \urlnrtr Lrurhnrluruhfr\LrLp[ uftrphq]r trnp
ilnuhgnnlhhp: 'L,ilurL htrurluqnnnrp3nrhhLph lrpr-u\urtllgr-lL1nr Lh urnurppLr

urhqtur-f h \hqruurnhh 2,ur3uruururhnrd \urhu2 hurirnlnL]rlhn1nc1lrull] cplpqurcrlurtr;r:
3. trtrhuurpfrilIr*J}r, riurhptpprutrm.pluh U \t huururh[uhnlnq]rurlfr urilpirnhfr

urulruurhhur, nrr hL uurpurhnr-p3 nrh, qzh UurtrpLu-rpurhnr p3 urh,

\htruurhhhpqhurlr\ru3fr h \htruuurh]uhnpnqlt*:I, LurFnpuru"ph-:h qfruiur2]uururnrl,

\.q.fo. Zhalrtrh fuurdur\fr Qhnpqlurtrp nfdpr{ru\urlnrh hruilur\urpqtnh

\hlruurLhhpqhurfr\url1urL ptrnrpurqphpp Escherichia coli pur\urhplnuhhpnr-r.i,
philur3nr{: Z.Iu. qlrrnqlultrp lr2hg, np ppr{ur3frh qrujrlurlihtpfrh 4fnftu\ur3tr1nr hrur,frup

I--htnhpnpr.u\rnhplurtrhptr nrhhh pprlur\ur3nrtr hurilur\urpqt p, npnhg

\unnr-c{urbpurl}rh phnrpurqphph nL qnpburnnr jphhpp h}ilirr.u\ruLrnril
h\urpurqpr-lurb hb: lljhnrurr.Ihtrurlhln],4pruhg tr2urhru\nrpSnrhp U hurnur\
rltlurutrlrqrlhtrpp \hhuurktrhpqtrurlr\u\u.rtr tqurpunlLurpLplr d.tru{npr,itulr qnpbnr r.i

hu.rlrnhl'r yL1.r: Opurqp]'r phpuropnrr[ \frpurnr.]t,1nr Lll Ii. c:oli lr pp{ru\u3nrL
hurtfur\tr.rpqLph ]trurhqtupnr tflrl,pnt] ilf ur\]i Lr ptuqtfttrl1f ilnr ururhnhLp:
Ilrunrtltnur-rlrprll,lnt hh |rhpqLu Ii. coli pur11.nLpllnl.rl.pIr r-rr,{rIr.ulr, urjtl.tltru t.t
\htruuhhtpqhurlr\ur\urh ptrnrpurqphplr tlrnrNrnlunrlajnrhhLpp pII h u'mrppLp

urpdhphhpnul (pfl 4.4-7.5) iurlnprlurtr \urr-l 2tr2urnnrpjuih qurjrlurhLrLpnril:
Opn2rlhlnr k I{2 -}r runru2rugr.ftutr h ppr{ru\rulnrh hutlur\*pqhph qnpburnnr-1pt-rhpir

l1*qp fdnlll frfr!-u:hl, pH-nrr.l (pH a.0-6.5): U{h[ih, \purguhurlun{fr ppnttrhpfr
hurpurphpru\gnrplurL {rn{rn}unrp3nrhtrhpp rlnrtnurtrr"ntrhpnrd urb}uurbtr}r ururpphp
urlp3nrphhplr |urinpriurh rlhqpnr-r.i: Uururgr.{urb urlrultrhpfr hftftuh fuur
\trhp\rulrugqh ilhtuurlrhq.i, npp qqupqrupruhlr, ph lrtr2ult u l,tr pur\rntrpfnulrhpp

\urpqurtlnpnril \hhuuLhtpql.u|\rul1urtr qurpiltlktnptpl h qnpbrup\nril
pp{ur\urlnrh hrurfur\urpqtnt fdnlll h irh"- ppr{ruj}rtr qurlr,fruhhtrpfrtr

4|rrlur\ur3t1nr hurilr-up:

4. trhhuurpfnih*]h, rfurhpl.rupurhnrpluh h \hhuurr-ntrfuhnlnqfrtu1fr ulip]rntrfr
urulrurnLllur, "l{Lliuupurlrnr p3nr ir" q'Zh Z}ltlhurpurp h rr-r[uururpurlrtu\rulr

\t huurBfrilh*:h lufnpuulr-rplruq]-r qllnur2fur-ulrrr)1, \.q.p. 2.rulurpr]lr c]Lrnpqj'r

.Qutlpnr23tutrp ur{urpdurmh phqhurnr-lnq hllqopu}rurh npult,u rlLilturI}rpnghLpfr
ntrqlruurhtrtnnr-p3urh hurrlpuhruprltuh hrpuhur\' \pbpurql,rldh, p-,lg\Lr1p pnrciiltuh
dunftutrur\, phrftulnrl: L2r{hg, np h}rqnpu}rurh \urd h;nrurlurbptrhpnrd pprlurbh}r
qu\uup \*prrt L hurhqhgtrhl {ruruur\rup .hhutrurhpt h}Ir, }unpiught,l
hlnrurlurbpt hplt prulpurlnuip h huluruuihl npn2 hfn{urtr4nr-p1nr-trtrhp}r

qurpqrugrftuhp: U3hnr-urtlhhur3htt.l, phl, t"p"t h\ \urtl burtip hfrulnpulnutr \rupnri 1:

hrutrqhgtrhl p2[r2nrti \npbuitrurpurp hhr"nhubplrhph, h]rulnpu[rujfr hlunnilrudp
rlpuhnpr{nr1 urr}ruulr'nurgh"h rlt}uurLfrqtitrhpp l1-p.rl hh qur2r-nqurh}r2 thLht
ururpphp hlnlurhrlnrpjnrhhLplr rlhulpnrrl: €urqg\hr1p hurhqluurhnril t. il|r$nLullnp



ilupr1\uhg riurh{urh qururdr.unh rurlpnl2 ur2}uurphnrrf: ?hr-u3rub pnrdilulr
rlfr2ngt-rhpf purqriurqurhnr-p1uhp h pruphpurlrlurhp, rffrhirnr;h h hfrdtlu\ruh luhqfrp h

4hnhu hrutr4|ruurhnrd ur3tr, np Burlg\hr1h pnr-dtluh durr.iruhu\ qurpqurtrnul L

nhqlruurhhrnnrp3nrh 4hrlunilr2ngt hph tr\ururiurilp: .{hp2}rh}ru h}nihru\rutr
qururdurnp hurh4|ruurhnul k hfrulopuh-:h hhinhuiLpnr{ urnur2urgub ,Ih Z-pp
trlnrpunfrnluurtnulur1|rtr fuurhqrupnulhhph nr-nnr-gpulfrh rifr\pnrffr2unlurlpnril:
lllhnrunlhhurlhfr{, npn2 hhururqnunr-p3nrhLtrp gntlg hh ur-u1lru, np titrll
hlrulnpulrur3|r durilurhur\ urnur2urhnrtI t. urnnrl2 urhnptuqnlurenrr-[: tlthp
htrpur4pnni hhp, np rihryi hfrulnpufrur3n{ }upuLr.{urb urnnrl2 ruhnpurqnlruonr-tip
1t*p..1 k qhryuilh2nghhplr hurilurp durhu-rulurph purghl +hqh nrnnropf |unpprulfrt:
2hpmhp h 2p2uhghi nhqfrutnhhtnnr-plnrhp thrlurtifr2nglrtph h\rurnilulip: lllu
hurfur-uc1br-uil rquri'rqupurtr{ti1nr l. rItrryi hfrulnpr,rlrtu3lr tr-rqrlLgnrpluilp tnurpptp
pprlfnuptrpruqtrurlr\ rllrruqnr plnr l.rl-rhplr l.rl1urul.llr"nIp nt,q]rurnLhurnr pSurh hr]tuqtlutr

luhnpnrr-llrt,pp \pbpruqhrid| Brulg\hrfh rlnpd.urpurpullurLr t[n4L1nrr.['

4htnrup\ht"rl Zfrqnpufrur:h l"p*t h2 qnpbnh-1-h pZZ-:Irh nrq[rh:
5. trtrhuurpfu.ilt*lh, ilurhphurpurbnr-plurh h \htruurr.nhlubnlnqfrur3fr uilpfrnLfr

tuufutnhhur, n t htrurupurhntpS nrtr, qzh UurtrpLrup urhnrp3 urh,

\ttruurhhhpqhrnlr\ur3fr b \hhuruuhluhnlnqfrurl|r LurFnfrulrnnnhur:h ru{ruq
qfruu2|uururnrl, \.q.p. Lrufpru dnpurl|r Uurhru\3urLp nFnr-uur\uh S1u{nhnfr4hhp}r
hru\urpfrnurfr\ ru\ui[r{nrpSnrhp h 4purhg \frpurnrftuh hhtupun{npnrplnr-htrhpp.
hurtlruqurpr]l*\ nrunrr.lhuufrpnrplnth in vitro l] in silico hhururqnurnrp3ulr
rllr2ngnrl, phrirulnrl: \,. d. tlurhur\1urhp Lr2t g, np r.lurp4\ntp3ruh un2h br-unrugurb

ur-fhttur,[hb luh+hpttpirg k hur\urpfrnrnfr\bbplr tr\uunilurr-[p \rulnthntlaltuh
lulrrllrpp: 9uqnrhnrplurh ulpurq Ahturlnpnrtih r-uhupqlnrhur{trtn i. 4rupd,phl trnp

pnrclnrrlhtrp tlrtrurpblnr rurlurtr4ur\r,uh rfnrni,qnrr-lp, Iah'rir-uhpLr-uSph burqrlurLr

rlupru\trhpl, Lr latr pturlg\hrfh rlLulpnrti: tlnru2urp\r-lnq trurfuurqbfr plrptugpnrtl

\frpu\utrugrlh npn2 pnrjut plr LrlnrlauulrnfuurburllnrpjurL phnrpurclpnril tr

\hturiuqntn{hh L-purnpur\urtrtplr h/\urtl runurh&frh .}lurr"lnhnfqtrLpjr
hur\rupfrnnfr\/hru\ruph"*h\ r.lnrlnrlurghnrl urqrlhgntplnrhtri;pir nFn2

rlhfuruhfrqtthhp: Opqhu phuu-hurilur\rupqhp \\]rpun{hh ilh 2urpp
pru\urhpfrurhhp h p22ru1[rtr qbhp (hb2qhu prurlg\hr1ur3[rtr, ur3hqhu L1 trnpriurl),
bhpurnSrul hru\urpfrnurfr\hhpfr h\uruilrur.lp \ulnthhhpp: Sfrqfrn1nqfnuqhu ur\urfrtl
tllrurgnrp3nrhtrhpfr ruq4hgnr-plruh tlhluurhlrqritrhpp ulurpqurpull-rh1nr hunlurp

!\[rpun{hh in vitro, in silico tr \hhuurp}ilfu\utit purqr"[urqruh ilnmhgntilLtp:
6. I-Iurprpu- L \trtraurtrftrhpf frfrqfrnlnqlrut3fr udp]mLf rlngLhr.n, \.q.fr. lllrl-rur

.{1urafnifrph qphq"pJurhE 
"U1Sur Lhuln]urpfarlfr trhjpnulpnurh\urfrrl urq4hgnr-p3rutr

nrunrilhurufrpnnlp h[ulopujrurlntl ilur\urbr]rub urnhhr.nf q1]unrr1hr1]r unr-p rulurnr,glr

r-[n4L1nrtf, pLilur3ntl: lL.-{. Qp}rqnpjurtrp h2hq, np hqururur\ t. 4ptlurE qhruhrurnhl
tl1$ur 1lru1r-rlurpprlfr tr3urprluqru2rnrqulh h hur\ruopufrrlurhrn ruclqhqnrplnrtrlrLpp h

lpur qnuhhgfrurl oqutu\tup \]rprunrnlalnrtrp hjrqnpujrur3fr urq4Lonrp3url.r

uy.ulrJurhhhpnril ulnur2urgurb unrp qfunrrlhrl|r ur3tnnrcfr pnrrlr-[ruh ptrputcpnril:
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Orrlhrlurlfrh rulurnrgfr pnrdrlurh drut{tuh*\ q-tr"tnJurfdfdqh urp43nrhrurlhtnnrp3urtr

hrur.lr.uqurptr*\ qhtuhruurnr-r-lp pnrjl \** hur\uh qunnllhpurgnril \urqdtrl urlu
hf{uh4nr-fdlurh qurpnqhhhq}r tlhpurphp:url h hhurpul{npntp3nrh \rnu -,{t Lh

urp41 nrhrur-lhur pnrdur\ruh rllr2rur.ir.nnrplnr hlrhph rI2ur\ilruhp:
7. I:\n1nq[nu1[r h phnrp3urh ulurhulutrnrplurh untpfrnhfr 4ncLLu.n, \.q.p. I..ft.

Zurrlprupluit p .ZZ \urphnp 2pr-ulhlr L\nhr-urfur\r-upql,pnrrl gfrruhnpru\rntrplurlrhnh
Eurq\nrtt hpurhpnrl qnpbnlrhtrp. burrl\rIurh Lphnrlpfr h lpru lplulr-Llruuiduinhhpfr
hurr-lruulurpfu\ htururqnurntil, phtitulntl: I.,f]. Zurttpurp3tuhp tr2Lg, np r{hp2frtr

mr-upfrtrhpfrtr gfrurtrnpur\urtipfnuhtplr \nrltifg urnuryurepurb \p\htln1
burrl\nr-tlhhpp, urhhurhquururgtrnrl htr ZZ \ruptrnp +tp nrhhgnrl 2pulhtl
k\nhruriurl1*ftqhnlt L\n1nqfnu\uh r{frdru\h ,tr**foupurgr-furh hrurftup: Snpufr\
rnhuur\hhpfr gnrgurhhZt hfrtr un{hpugnr,rip Q}lnnqlurtr\urntrfr \*qri[r dh2 }ununul L

.ihp ururpurbru2ppruLh 2nurlhL L\nhurdur\*pqhph L{upn$fr\urghur:h b
rurlurnul{u-bnrp3urtr un{hlurgrlurh riuru}rh: Cutn L.f}. Zunlpurp3urh} hhururqnr.nr.Iurh
t"rqurtnur\h 1., nrunrtltrurufrphl 2p?ullur tifr2rur]ur3pfr npn2ur\]r qnppbntrt t ph r]rnrh2,

npnhp urnrurlhp tihb +1,p nrhirLr Sfnnnqlurh\rnnlrurl|rtr huu-[ur\tonrplnrhLlrpfr
d.tlu{npriurh hruilrup, hr.uh nlunltihu"hplrt ru14 r"nhuru\t t nh rnpurhuQnrluro}rurh

thhn|\ h purfr\ hruriru\urpqhpnrr.i: rir]hpprbrlhir g]rurtrnpru\rnhpfrurtrhpfr \"q.ihg
urprnurrlpt{tub rlhpupnlfrnhhplr hLrrupurtlnp tuq4hgnrpjnrhp Qfnnnqpuh\rnnhfr
r.nurppLp luripLpf rudl'r L qrupqurrtr[url.r {pur:

U. rthhuurSlrqh\*:h unipfrnhfr rlnqLhur \.q.1., 4nqLiLur tL t],. Qurpuurryltrlurhp
,,tflrru2r1pr.u b hp\2r1pur qnfrnlrpr-rLrnr\lLnurlrqhtpir hLur rln$turllrlr Lrl,jpn

dhrlfrunnnplr r]rnfuurqrlhgnrplurh iltluuLfqilLtpfr nrunrr.Ihruufrpnr-plru hp,,

phr.ftu1nr{: lI.U. @rupuur4urtrlurtrp lr2hg, np 4nQruri}rtr rifr2trnplurtrlnrp}r

\nhghtlnpurgfnu3|r rfrnrfrnlunr-p1nr-trtrhptr ptr\urb htr trhp\ur1nr-tlu purjh r"nurpurbnr-rI

uunugruE ilh 2urpp tr3rup4ru$|rqfrnlnqfrur\urh nL hnqhpurtrur\tutr |ubafpbhpfr
hlrilpnul: Lhp\urlurgrl*b hurluurqEnr-il runur2urp\r.lnr-ti k npqhu an$uilfrhir
\hhuurubtrunph hhhp 4frururp\hp CLfa-f rIn4hp hurhrlfruurgnrl ufrLphufr\
rlfrur2rlpur 1, hp\Zqfour qnfinfrpnhnr\lhnufr4trhpp' poly(rA), poly(rlJ), poly(rG),
poly(rC) h poly(rA)-poly(rU) nr poly(r(i)-poly(rC): trruglr ur14, hruluruurtur,lnril l.

ry$urdfrh-u1nfrhnr\1hnrn]ir1 hurilur-\upqnrrl qfrurup\ht u\phrlfhuj]rlr
hr-uph2urqnr-1trlr b ilhp|ltLruJhh \urqnl3ulr +t pn npqhu ur.nurgrlnrl uq4urh2utr|
r-lnryl1urr.nnphhp:

fU'OCt;3I''\,'Lpur2luu{npt1 trhp\rulurgrlurb hufuurqbLp}r tlurul.rurllonrplnrhp ZZ rrc}Ull\,
Ilurp&purqnrlh \ppnrpStuh h qlu.nnrp3ruh \nrlllntrlr \n1il[o \urqtfur\tipqr]urb
ilpgnrlphLp[rL:

5. LllbShL btIZ \htruupurhnrplurh $ru\nrlurhurlr pnruurpurhnrp3urh h uh\rupurhnrp3urh
rurlpfrnhlr \"{rlhg hhp\urlrug{rub Lruhruqlnrltuhh U.q., Curhruqfrqluhh h.'{., hlnjurtrfr
h.tf., 'l-Inrlnujurhlr U.'{., 9urpruplruh}r \'.2., Ulurd3urtrfr f}.q, Urupqurp3urhfr L.q.

1.1



,.tJlr\rupurhnr p1ruh, ppfrilnr nurpurhnr fd]urh h pnr urupurhnrplr-uir hfrdnrhphhp,,
n 1 u n 1 ilLrur \ ruh d,h n hru p \ | h p unn ur p r-u \ rl u h h ur p q p :

UlSUZlISSqbShl,' \htruurpruhnrplurh sru\nrpnhnlr ql,\uh' h.q.+., 4ngt,hrn' rr.U.

lurqurplurhp, pnruurpruhnr-pSruh tr utr\upruhnrp3urh urilpfrnhh .l*nh:, h.q.4,, qpnQhunp
U.q. Lurhurq3nr-gurhp: L2.l"hg, nF nr-unrdhur\urh &hnhrup\nril hhp\ur3urgrlurb k
LulFnpurunp qrupuqr.Inrhptrhpfr 4uruptrpurgp utr\hpfr, 2pfnInr-ntrhpfr, prupurBnuhpfr
(frluhL[qugr].urb ub\hp[r) h prup&purh*nq pntluhpfr \urpqurpurhnrplurtr, urhururnrlfnu]h h
&hruprutrnrpjrutr purdirtrtrhpnr.{: 3nr-purprutrSnrp nrunriltnuuhnrlnrf philurj[r {hpurphp3url
hrutfr,unnur hhp\ur3urgr{urb hb urhuru\urtr h}riltrur\urtr hurpghpp: 2hnhurp\p
hurluruurhut{urb t. b'tlZ-} \trtruurpurhnrp3urh, \ttruru$lrqh\*:h h \hturur
|rtrSrrprftuurh\-th, \htruruplnlh*:h h \trhuunhlutrnlnqfrrulfr, SurpriurgllujI
riuutrurqftnnrplnrhhhpfr nruurhnrllrhplr hur-[urp h \urqtir,]urb t. hul-lurquruurufuurh

1ut]rnpn2fr>f,ttntr rrlurhurLrphhp]r: \,rqiuurullh h oqhhl nr ututrnrlhhplrh lnr purqhhlnr uh\hp]r,
pp[ilnrnhtp[, purplupnutipfr tr pnrluLplr Ltpp[h h tuptnurpfrh \unnrg{urbptrtpfr tftuuftr
rnLrlL\urullnrp3nrhp, lrlr)E \hrquruu]r qlrrnLlfphLrpir urilpurull-rr1r.[urhp h ulpur\m]r\
hilurnr p3nr hhhplr dknp pLpiluhp:

nl.IlctiShL' hpur2|uun{nph1 Lurhurqlnruulbh U.q,, Cruhuqfrqlurhfr h..{., hlnlruhfr h.U.,
tnrlnulr.uhfr U..1., 9rupurplrutr]r L.2., U4urdlruhfr G.q, Uupqruplruh]i L.q.
,,llh\urpurhnrp3urh, 2pfninrnurpurtrnrplurh h pnr-urupruhnrplruh hfrilnr-hphhp,,
nr-unrtlhru\tuh &hnlnulqp hpruururpru\drutr:

6. afurur\urh lunphprl|r hlruulr dunfurhur\ phhup\{hg}h hurb rf}r 2urpp pt p-gh\ hurpgtrp
nr r1r1{urb riurL\ut{updru\urtr U q}rtnru\utr ur2fuurururLphhpfr rup4lnrhurrlhur

\r-uqdur\hpqilruhp:

9.fr tnr-u\ruh lr"php+h hrufuru qurh, 11. q. 4., rlng btr urquplruh

Qfnnurllurh lo"nhp+tt prrrpumlqurp, l{. q.p., 4ngh hurqfrqjurh
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