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<<Dnp&urpupurllutr tf2u\nttltrhplr trur[uruqbhp (Experimental Development Projects) 2025>,

<'TlhrnntpSurtr rqurhtutrgurpUh rlpru hfrilL{rub (Demand Driven) q}rururhhtnruqnmur\urtr trurfuurqbhp-

2025>, uUuqfrputnntrhp]r h hp[rnruurup4 hrulgnprltrhp]r hhururqnurnr-pgnthhhp]r ur2ru\gntplurtr

Eptuqlrp-2025> tlpgnqphhplrtr hurlur trhp\rulugt[tuE trur[uruq8hph hpru2[urutlnpntplurtr hrupgp:

I.UbShL'Ze qqUUL trurp&purqnr,ltr \ppmplurh h qlrtnnrplurh \nri[rurh]r \nqilhg \ruqriur\hpqrlurE
trurfu urqbhplr hpu2]uur{npntpluh hurpgp:

UfSUZUgSqbShL' \hhuurpurtrntplutr Sur\ntlurhurlr qhqruhl [.q.+. q.U. lurqurpSurtrp,

urnur2urplllnrl trurluurgEhpb qh\u{upbhpp:
Utnnph trhp\urlurgrlnui htr trurluurqbhplr r[hpurphpSurlqh\unlurptrhp]r h]nlbur{npnuitrhpp:

Apufiu2hnph'<@npduputpwSwtt ttgaQndhhpf hufuutgthp @xperimental Development Proiects)

2025D

1. Lru[uurq6]r tlhptnuq]rp' uhhurhqptlrub purqrftur[rnq\htruurpluf[rur\ruh rfrn[uur\hpultturtr urh[utrnlnq]ru

2pruEtruglrtr r[urn\Jrprul]rh hrutftu\urnqhnh hrutftup>

'[h\rutfrup'gruphh Uprthtr]r On2nilrlutr - /
Lurluurq8lr trquurru\h t ri2ru\h1 |rtruhqprlruE, purqrlurrlrntl \htruunlrnluu\hpqrfuh

urhluhnlnqlrur, npp frqtrnghgmlnqur3|rtr plmqp[ opqurhur\utr purr]rntrtrhpp \tlhpub]t
t1h\urpurkhhfqlrurth' \hhuur2purbhlr urpurur4pntplurtr h ilnqntlurl|rh 2prubtrur3]rtr r.lurnhfrPu{htr

Llhrihtnntrhpntrl qpur \]rpurntiurh ri[r2ngn{: Lur}uurqb}r hnpurpurpur\urh urpdhpp \tulurhnul t
rfurtrpkurl]rtr ]urinpriurtr h Llh\urpurplnilrur[urh ttrhpqh*:h t"lour[hpqilurtr hrurtur\grlurtr rih2'

runur2urp\h1n{ tlkburbullurl 2p2urbur&h h \urlmtr lmbnul ttrhpqhuqh h blntphp}r rlhpur\urhqhrfurtr

hurr.iurp:

Qhhuurqnpbgtrpurgp hlnitrrlurb h frhhlnr- il|r purhlr riurtrphhhplr trlntpunfrnluurtrur\ru1|rh

nu1]rhhplr rlpur, npnhp phrnp{h1m hh \ur}urlrub opqruhurllurtr pullrntrtrhpfr Furrluqpnlplnth}rg: Opt2

4hulphpnrri \oquurqnpEtfjL Saccharomyces cerevisiae-\t' 2urpurphhpp \htruurtpruhnf rlhpurbhlnt h

uu1|nnur\ntgtrhpn{ hurpnr-urn \hhuurqurtrq{.rub urnurburlnr trqunnur\n* Ut" rhr.tJt unlrupur}rg hhrnn

uunug{ruE rlhurgnp4ur3}rh h3nr-pp' hhpurnSrul duruLurllfnphh pur3purSrlurb ilrqtrnghgntlnqurl}rh
ururpphpp, \Erunurl|r nprqhu hntu[p 2prubtr]r urFrnurqpntpluh hurilurp: 9ntqurhhn \ruil hur2nprl



rlrnrlhpnui, 2purblrh upururlpnq 2urunftrhp, hlr)_rthrhp hh Escherichia coli-h \uril Clostridium spp.-h,

utrpprlurEhur3|rh qu3r[ruhtrhpnul \]urlnphtr ulJu rihurgnprlu3]rtr \htruurqurtrq{"urbp \*.i urlL

hunlurqurururuluutr rubluurbhlr urrlp3ntphhF upuul{pt t"rl 2prubfli qurq: Uprnurrlp{uib 2purblrtrp

urhrllr2urqhu rlrnluurhg{nr.rf L tinrlnrlurl}itr rlurnh$pullhh plhlt hph huilur\urpqhlr, ,pE rl2ur\rlt lnr L

|rhdhhhptrhplr hhur hrurluruhrl h htrrupur{npnrpjnr-h f mulnt gnr,gurrlph6 ph lrtr2qhu L htrupur{np

|rpur\urh durilurtlu\nrd pur{rnhhhpfrg umugr[urb qurqp rihpuu]rnfuh1 L1h\nptuLbhpq[ruq]r'

urnhrlbhptl riurbpku3frh Ltrhpqurhtuilru\urpqlr hurluurulrul: \,urfuutqblr unurhgpuqlrtr

hqururru\trhphs k tnhfuhnlnqirur3|r 4nr,puphpnttlp LurFnpuump riru\urp4or\hg' \hhururqpnghutrtplr
iluru2ururpru3frtr iun2nprugilurir h \lrprunriurtr ilfr2ngnrl: hpurhnl[r tr uqfrurur\ntg[r urpr.nu+Fnrp3urir

rfnr-1hpp \uhqullrnlur'lhl, $np&urpurpru\rul.r \t.huurqnpbphpurgtrhpli \urnur{upiluir hurr.itu\tupqhp

(oplrhur\' 100 ilr*p uriupn\nliaJ*ilF), h"h 2purbtrli urprnuqpntp3urh rinrlnr-1p \lrtnnt,qp{]r

$nrtr\glrntrurl rlurnhfpurlhb F2zurlhb hurdur\urpqlr hhur: lJur pnt11 \urur urtrgnr-il \urr.nurphl
rnhluhnlnqlrurl |r qrutnpulutnnllqru h 3-4 riru\urp4ruUhg rlh"llt S,IIU 5 :

UurtrpLhhplr \hhuuruihfuhnlnqlurS|r, punlrnhtrhplr urpdhnpilurh, L1h\mpurplnfirur\urh h

rlhluurirlr\u\urh lrtrdhtrl,pfrurjlr hunfiu4pnr,plunip hruluurqlrbp hhurputlnpntplnrh \urur umhrlbhl

d\nrh, urqur\htrurpnhurgtlurb tr phurqurhulurhur\ruh runnr-rfnr.l purphbquruur iln4tr1' opqurtrur\tuh

punlrnhhhplr rlhpullrnluilrutr tr rfrpru\tuhqhrlnrl rlhp2hurh3nrphhplr upnu4pntplurhp' hquuurhlnr{

ZuSururnuitrlr lhnpunl"nprluirp npqhu r.nurpuEur2p2urtrur3irh tunur2turnurp 2p2urhur&h

\htruururhurhunr-p3 urtr nlnpurntrl :

2" LurluurqElr rlhphruqhF' u(Drppurbur{ru1 \htruurqurqur3lrtr 2urpchu\ruh rihprutrphhphpfr il2ur\nuf h

rlrnp&urp\nr ri' rnhqru\urtr opqurtlu\urtr punlrntrtrhplr \frpurnriunip,

th\ur{urp' Utrtnu UfrZ*\h @n1ur41urh

Zurlururnurhp \rutiqburb L 1ntp2 |utrqlrptrhplr runru2 ru3lphurpruhpur3|rh Lhhpqbullh

urrlp3nr-phhplr, prurlrntrLhplr \runur{urpilruli h rlhpunl2ur\riurh nlnpurhhpnui: Lufuuq}rbp

urnur2urp\nui h \htruurqruqlr uprnur4pnrp3nrh 2urpdur\urh dhpurhlr \ru3uhirhplr \|rpurnilurilp'
hnpupurpru\urtr ilnrnhgnrilhhp gnrgurphphprrl opqurtrur\urh punlrntrht ph, hlr:qh"hp hh qmiurrlptr nr

\htrgurluqlrtr punlrntrtrt pp, \runu{urprfurh hupgnrr.f: rthhuurqurq[r tupurru4pnrp3nrhp opquhur\urtr

puulrntrtrhpfrg, iluruhunlnpurulhu \hh4ruhur\urtr qnriuqplrg h uhqntruqlrh \htrgurrlu3fh h

urprnuirlpru\urtr purrlnhhhplrg, puulrnhhhplr \urnurrlurpriruh h LlihpqfruqI ruFururlpnrpluh

L\nprqlrurulhu \ur1mb ilhpnr1 L: U3u qnpbptrpurgp \urpnrl L 4urnhurl urqur\hhrnpnhurgrlurb'

llrpurnhlnrl 2urpdur\urh iltrpurirlr \,ar1urhhhp, npntrp urqruhn{nr-rI htr d\nrh h rluru2rnrupurjlrtr

lnrbnultihp lrtr2ulhu qlnrrlur\urtr, uqirqhu \ puqurpur3lrtr hurduqtrptrhpli hurilurp: Cupdu\urtr
rthpurhlr \ur3utrtrhpg trurfutuqb{tub hlr tup4lnrtrrur"lhurnpLh opqurtrm\uh ptu{rntrtrtrpp \Ltrutuqurcl[
tlhpurbhlnt hrulirup urhurhpnp furfnpriurh rilr2ngm|: 'Ipurtrp ll*Frl htr rnhquu]r"lu{hL ururpptip

,l*:php' d2ur\hlm urhurutrurpmbur\urh $hpriurtrhplr qntfurrlpp, qlnr-qtuutrurhuur\urtr h

urpurur+pur\urh rihurgnprlhhpp h uhqnhurl|rti \htrgurqur3frh pur{rnhhhpp, npntrp ur3lurqhu \urpnrl hh

huruhhl urqpunluqphp: thtruurqtuqli urpunu+pnr-p3nthp qmiurrlplr b uhqntrurllrtr \hhgruqu3lrtt
puulrnhhhplr rilryngn{' 2urpdur\urtr rihpurh}r llur3urhhhpnrl, hnprupurpur\urh h \urSnttr rlnurhgntti t,



npp \urpnrl l- hquruurhl purtlrnhtrhplr \urnur{urpriurtr h Ltrhpql,tn}r\ lurp}rptrhp}r lnrErluttrp
hutn\uru1hu c13nrrlur\urh \uri gurhglrg tutr2tuur 2p2tuhht pnr-il:

Lurfuruq]rbtr ]rpu\tul,rrugrlhprr- | huriiuqnpbu\gnrpjurtr 2p2urtrurllnrtl bphrutrli qtrnu\ruh
hurilurprurpurhlr (b'ttZ) thtruruptuhur\urh $ur\nr-lurhuh h Zuluruururhlr Uqqu;lrtr tlqpurpuqlrh

Zunirulurupurhh (ZUUZ) 'Iur2ururS|rtr qlrurmplurtr h rurlurndruururgrlurtr ruriplrnhlr rllr2L: ZUUZ-|

qlnmu\urh lunulpp qprurplhlm f durpururpurqlruur\ruh ur2|uurtnurliphhpn{ (2rupdur\utr rihprutrli

\rulurtrfr hurfuurqbnr-rf h 2ruhruqnpbnr-tl): rrhLuuqruq]r rupurruripur\ruh \urSruhp urhrlur\urltlrub L

9 nururl plr tturpqlr,Frupuhnrllrur qj nrnfr uhrlur\uih Shpriru3 ntt[:

Zhururqnrnru\rutr rlrnp&urp\nrdhhpir lrpur\urhurgrlhprt hh b'tIZ rrt humpllih.r:h,

rirutrpLurpurhnr-plurh tr \hhuurtnhluhnlnqlrruj]r unlplrnhnr-ri. Orunr-rlhuru]rptlhlnt htr prutlrntrhhp]r

h*qrlU h huniu4pntplnrtrp, |rtr2qtru hurh qnpEpLrpruglrtr tluruhurllgnq rlutrpLhhpp' \t huutqurqlr

unun[h pu qnrS h purtrur\ urnuhrulnr, hupuurur \nr.l:
Lurfuurq8nrti ptrrlqp\qu1b hh hplrururuurp4 qlrurtrur\urtrhhp tr pur\ulurrlfth 3-p+ \nrpuli

nruuhnq:
ilputtlw2ttnph'o't)Lutntpluth ulruhutt p*ptth t/pu hfitIbt1ru6 (Demand Driven)

q| u ru h h m ru q n ut ru Q u tt h uju ut q t hp - 2 02.5 > rIp gr rlp

1. Lurfuurqbfr {hptrurq}r[ "22u3nth]rp[r rf*pq]r hnqhpnr-I npn2 hhurprulfrh uuupphpfr Qntru3[rh

h hfrtiLurqEurl]rtr qurpmhru\ntp3nttrhhpfr qlruurtihpnqur\urtr hlrrlhur{npnttf h npn2nttir:

th\unlurp' rrurphh lurqurp*uh

Znrltrpnni hhurpui3lrtr ururpphplr urn\urjnrplnthp ilhb qlrnur\rui.r ht rnruppppnr-plnrh t
trhp\urlurghnul L\npnqhhFh h qlnr-rlunnhurhuu\urh nprptnlr rltuuhurqhurhhpfr hruriurp, purhlr np hnqp

hruirrl|ruurhnr-rf t murpphplr \hhuurhp\purplnllrur\ruh 2p2ruhurnntpjurh hllitrur\urh rllr2unlulpp tr

qqurlh urqrlhgnrp3nrtr L nr-hhtrntl uhh4uilphppl, npur\h nr ilurprlnt runnrlzntpiuh {pur: Uh Z-pp
hhurpur3lrh tnurpphp (Cu, Zn tr ur3fr) \hhuur\urtr h2urtrur\ntp3nttr nr-hhgnrl dlr\pmnrupphp htr h

\urphnp rltrp htr |utuqnril pnrjuhplr tud[, tlhururpn1hq qnpbptrprugt hpl, \urpqurtlnpriurtr r.ih2: U3nru

\"rl lhg \uh hhurpurl|rh urtupphp (Cd, Pb tr tujfr), npnlrp 2nrtrtrh huqurtrlr oqurur\tup \thuurptutrtu\tuh
qnpburnnrlphhp h hnrltrlru\ .lrrpp qurpnrhtu\nrplnrhtrhpp \urpnq htr |uurpruphl [htruupllilrur\urtr
qnpbphpurgtrhpp: Zhurhurpurp, hnqhpnrd nlrn2 dlr\pnurupphp[ Sntrur3]rtr h hflitrurqbuqlrh

qurpnrhur\nrpSntLrtrhp[ q[rurunihpnqur\urtr h]riltrunlnpnuip h npn2ntdp 2urur \urphnp L

urrpnnurilurh uirlp3ntptihplr hurluhurphprftutr, rlpurhg t\nlnqlrur\urh hhurhurtrptrhplr qtrurhtuulfuh,

|rtr2u1hu hurtr ptrurulurhulurhur\urh rintrlrpnphhqh bpurqphpfr hurluurqbrlurh hunfurp: '{hpntr2Ju#g
hfrhlntl' trurluurqblr hllihur\urh hupuurur\h L hurtr4liuurhntrl U3nrhlrpfr .i-pqh hnqhpntrl npn2

rllr\pnururpphplr Sntrur3|rh h hllihurqburl|rh qurpnrhur\ntp3nrhhhplr qlrururr.lhpnrlur\mtr

hllitrunlnpnrtlp h npn2nulp: U1u hhururqmnnrp3ruh urprlSnr-trptrtrpp \nttrhhruh \urphnp hlip4pnul

linltiplr hhrnpurjlrtr urtupphpn{ urrlurnurtlurbnr-p3rutr ilntr}rpnpfrtrq}r qnpbptrpurgnril tr \burnult [r

npulhu qlruru\urlr hlllp klprprq]rtu\tuh n]u\hplr qtrur]rurutlurh hr"urftup:



2. Lru[uurqbfr tlhphurqhp' *ZurqrlruiUnlrn, tltnurtrqrlurb h urhhhmurgnq d.hnpurpbur{nptrhpfr

munufhurulrpnr-p1 mhp Zurluurmuhnul,:

'\hl1u{urp' Uuurrfir\'\urqurplurh

Zur3uruururhnul unupuErlub hh 30 r"nhuur\ d.hnpuphurlnphhp, npnhg phut\ururh,lhplr,

murpurbrlurbnrplurh tr r"ilrqpurgfntr nrrl|rtrhpl, &p*FhF:urL rnrfurultrhpp flrurpdhp 2hh: Opurqplr

2p2urtrur\trhpnrd ullurhrur"lnprlnrtl L |rpur\urhrugtrhl urn\ur rn{rultrhp}r hrurlrupurqpnul h

phlhurhpur\urh purqru3f uuhrlbntti, lrL2ulhu hurh \purgurhurlurrlhh &hnpruphut{nphtpf riurlpur\urh

qurrlnr-ptrhpp, &lihnrlurh pirur\unnhqhlrp, durtirutrru\unlnF \urgurpurtrtrhpp: hpur\urhurg{h1nt htr

ur\nruufr\ hhtnurqnr.nntp3ntirhhp &hnpurphrurlnphhplr ururpurEdurh h \nr-unu\riutr tlur3phpnui:

Op-qph u{urprn}rtr u\tr\urflnril L- nrhhhurl hurqrlurqlnrtn h tuhhhurugnq, }rL2qhu htuh

[h4]r\unnnpurlhL rnhuur\hhpfr tnrlurfrhpfr k1h\rnpntrur3[rh purqul, trpurtrg rnurpurbrlurtr urphufrhp]t

purpurh qhhp, |rtr2u1hu hurh url 4 urhuur\hhplr prutrur\ur\urtr unfu rultrhp :

3. Lruluurqbfr rlhptrurqlrF' oZruluruururhntil ttt.l*ql,rl \hhrlurhururhuur\trhplr hru2{runmri h

rlhpruhu\mri>

'Ih\urtlurp' I-furpfrtrh Llnruphgurh

Oururpurblrtr ht.l*qh.l rnhuur\trhpp LnLp2 uqurnhruflrp hh trhp\ur3urgtrnrr-t

\hhuurpurqrfurqurtrnrplurtr, h\nhur.tur\urpqhph \urlnthntpluth, riurp4nt runnrl2nr-plurtr h

urtruhuur\urh gnpbnttrhntpjurtr hrurlurp: Z*Z.lJr urntrhln{ Zurluruuurh}r hurpntuur

\hhuurpurqrfuqutrntpprr-hh' \hiruurpurhu\urtr |rh{urqlrurhhhp}r \urtriuurpqhpr-rip tr \urnru{urpnulp

2urur urp4|rur\ruh L: Zruutrurpurp ruhhpurdh2tn k rl2ur\h1 hurilur\urpqrlrub tfntntgnui' otntuptublrh

\hhaurhlrhhpfr \"rt.ilrg uulunhurfirp]r ilru\urp4ru\p qtrurhunnhlnr b 4llurbg purgtuuur\urh

urqrlhgntplnrhp trrlurqhghhlnt qfnnur\utr h]rilphpnr[ hurtr4hp&rlurE hu2rlurnriurh nurqdunlurpnrpprrtr:

Ul, hurluurqblr hlrilhur\urtr trqururur\tr k lrpur\urhrugtrhl Zurlururnrutrnr-ri or.nurpurblrh

\hhrputrur\utr uhuur$rhph nlru\hplr qhurhunnnr-rf: U2|uunnulhpp \hhpurnlr urnrur{h1 rltruruur\urp

oururpurblrh rnhuur\hhpfr hrr3trur\urtrurgnril, npnhp qurhruh2ntil htr urhhurqurrl rlhpurhu\nrlntp3ruh

rilr2ngurnnr-dhhp, Zurlururnurir trhppunliurhghlnr Furlrdp nfru\ nthhgnrl qnurhlrgh-t rnhuru\hhplr

hurlnhuphpnr-il:

Uururg{urb qfnnru\urtr h}nitrunlnp{rub urnur2rup\nrplnttrhhpp \oqhhtr ptruruluhqurhur\urh

\urnnr-3gtrhplrtr h \htrurupurqtfurqurtrnrplutr qurhqruhnrp3unlp qprury.lnrl riuruhruqhuiLkplrtr

rl2ru\h1nr U |rpu\urhurgtrhgrr \hhuurpurhur\urtr |rhrulirubtrhplr rupq3nthurr.[hur \urnun{rupllurh
nurqilur{urpnrpjnrh: Lurfuurqb}r urp4jnrlrpirhpp trquruurhlnr- htr Zur3urur.nurh]r L\nprq]ru\rutr
urhtlrnurtrqnr-pjtuh urulurhnrlrlurhp h lpulnrh qupqurgrltutr trulururur\lrhph lrpurllurhurgriruhp:

4. LruluurqEf {hptrurq}rp' uZruluruurutrfr hruqrlurqnr-ur h tltmutrqr{urb rutrnqhu2urP

\h\urhfrhhp]r mumritnuu]rpntplnthg h gntgru\uqpntilp,

th\un{urp' Uhph UpqntilurLlurtr



ZruSruumurhfr \htrqurtrur\rutr ur2fuurph]r purqriurqurtrntplurh ilhb ilruup \urqrlnuI hL

urhnrlhur2urp \hh4urtrht hlrp, uur\urlh 4pulhp purqurpurp ntunrdtruruhprl*E 2hh: Zurqrlurqlntur h

tluiurhq{urb urtrnqtrru2urp \hh4urh}rhhpp uqhll, qqurlnrtr hh 2p2ur\ur r.iir2ur.lur3p[ {rn{nto.l"rt
quStlurtrtihp[ hurh4hq, ht:U hphlrg 4upd.trnr-rl t' funghft, Uru\ur3h mrllurfrhp]r purgur\urjnrp3rulr

ulunndrunn{ urlu \htrrlutr}rht plr fLrnrdpp $ uuurhnlti hrutluruluruutufuurtr nl2utr}pnllqnth ph'

phurqurhqurhur\urh \urqriur\hpnr-p3nrhtrhptt, foh' qlrurtrur\urtrtrhplr \nqdlrg:
Unu2urrlprlnrl Epurqplr hlnltrur\ruh hqururu\h h' nrunr-rftrurufrphlZru3ruuururhfr hurq{urqlnr-ur

h rlrnurhqrlrub rutrnrlhur2urp \hhrlurhlrtrtplrtr b \urqdhl r1prutlg gntgur\p, trhpurnhlnrl

hurtlurqunnuruluurh urphlurtrhplr unfurultrhp h urp&urhruqphl uqurnhurgnq r.lnurhqhhp]r iluru]rh

uihrlh\nrp1nr-trhhp:

Op*qtrnn urp4|rurllurtr k, prutilr np \hqruuurir Zurluruuruhlr rlrnrutrqrlurb tr hruqrlurqJntu]

urtrnrlhur2urp \hhrlurtrlrtrhplr rlhpurphp3url rnr[urfrhp[r purprlurgriurhp h hhrip \hurtr4]ruurhur
urqulqurJnr-ri rlhprupnrturp\rl_nq Zur3uuururhlr rihh4urtrfrtrhpfr lrurpd[p qpp[r hurilurp:

5. LurfuruqSfr {hptluqlrF' uOpq*hur\urtr q3mrlurtntrurhunr-p3urh hrurlurp Orbillia 1, *JL Shlhph
qhZur*h: utr\hpfr hflftutr rlpur rfirururulnnr- hhdururnrltrhpfr ahil ulu{puph hnprupurpru\urtr tifr2nghhp}r

urnhrlbnnl h rlrnp&rup\nr-ri,

th\u{tup' .Fhpu -8urpur1 urir

Luriuurqlrbp t,l]rt {rub L Zru3uruuiurtrfr Zurhpurqhurnrp3rutr qhZrurnh: utr[hp[r h 4purtrg]rg

uuurgrlurb \khuruhuihnrfuuhlr\hhp[ purqriur\nrpiurtr]r ntunttftruru[pdurtrp rltnuuur\urp

hhrirurnn4hhp[ ahri urpqlnrtrullhur opqruhrullurh ("\urtrur2,) \hhuruquruFululnnl\t hn]t rl2ur\riruhp:

alr2unnlr2 utr\hplr hhpp22ur3lrtr h urpururp2purJhh \hhuupurtrnphh ur\urlll ilFurgnr-pjnttrhhplr

\lrpurnrlunip uftrphqrlurE \hhuruirurtrnilurutrfr\t hpE,\-prtt hh hulurtnuh*:hl, ulurlpnlp urqurhnrlhl

r{truruulnnr trhrluurn+lrhph 4hr.i' runuitrg ntrlh\gnq tltruru qururdrunhlnt hnrl}r ri}r\pnp}rnd}rtr tr

2F pulqur tilr2unlru3 plrb:
.{truruunnnrhhp}r +hd \htruunlhpurhu\tiurh ri}r2nghhph \}rpurnriurh runur2urp\rlnr1

ilnurhgnulp h trnpurpurpu\uL \htruurqurmpuuunl\t hph r.i2ur\nuip,turJh hhrupunlnpnrpSnrlihhp L

ph&hnmil qjnr-rlturnhurhuur\urL d2ur\urpnrluhplr h \htrrluhlrtrhplr tfruruurkurp trhduruin4trhp]rg

qur2nqurhmp3 urh hruilurp :

U\tr\ultlnui t, np ur3u nruqrfturlrupnrplurh \|rpurnnulp \|Lrprutrlr q3nrrpuutrurhuur\urh

pnr-luhpli runurhg pnr-trurpllffr\unnhhplr urdhgnr-rfb nL \hquruurlr urnnrl2 uhhlunlphpplr

lupulur4nntpl urhp h op qurtnu\urtr q1 nrrlunnhtnhuntp3 urh qrupqru griurhp :

tr*gh ul34, ulJu rlnurhgrftutr \|rpurnnuig l1urpnq L phphlhurh Zur3ruuururhlr Zurhpruqhurmp3urh

urhmrunirhplr qurhuputtlurh rilr2ngurnnuihhplr urp4lnr-trunlhurntp3urh purp&purgilurhp,

riuruhunlnpurulhu r[2uruhph pnt3uhp[r trhilunnn4urlftr h]nlurtrqntpSnttrtrhp]r \pdurmriurhp:

"Uuulltputttmhbpfi h hpfnutuup4 hrygnprltrhpl hbmutqnmnqtlnt.bhbp| rugruQgnLpluh \ptuqltp'
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1. trhtruruplrtfh*1}r, tlurtrphurpurhntpgruh h \htruururhlutnlnqlrurl[ utfp[nh[ urn\ur uruq]rptutrur

Uhlr Ulhpurutr4plr Zrupnrgnt\rutr

u8]rurtnuprulrnhpluu platensi*fg tnuLmftuutr[r\trhp[r \htruruu]rhphqp h 4prutrg

Slrqlrtfruph.Ilrurlluh nr llhtruruprutrullutr huurllnr-pgnttrhhplr ntunnftnuulrpntp;nthp>

Lurfuurqbh llrlunnur\h L gllutrurpru\urhplrur Arthrospira (Spirulina) platensi*ltg urpbuplr tt

ghtlUh hurhntlurutrltht hph \htruurufrhphqg, r]Furhg Shqh\*p]r.i[rur\urh hurur\ntplnthhhp]r

ptrntpurqpnuip h \htruurpurLur\urtr ru\urlr{mp3urh npn2nulp: U2ur\rlhlnr- htr hrutrnilurult}\Uhp}t

\rulnu2 ulrtrphq[ t rl, ilnurhgmiltrhp: Uururgrlrub trruhnrfurutrh\t Upl, ]l,q]rtt*phil[u\ult
hurm\ntplnthhhplr (&h,2urrlru, hlrrlpn4]rhurilhU 2urnru{}rq, rfurppntplnth, plnr-phrlur3trntplnth h ulft)
hhuruqnrnmrlp \urnurp{h1nr k durdurtrurlf*lflrg tihpnrlhhp}r \}rpurnriurtfp: hptu\urtrurgtlhlnr- k

\hhuurb[tr hurhniluruhh\t hpt, hru\unfurhphurthtr ur\rn]rtlnrplurtr qburhururnr-il qurSrfurhur\urh

urlutnurblrtr pur\urhplrurhhp[ h utr\hp]r h\ruuniurilp: Otunr-rftrurufrprlhlnt hh irurh hruhmluruhh$rhp],

hhtfnfiru{r\, hru\ruopu}ulurtrururl[tr U hrullurpurrlg\hqulhh hruur\nr-plnttrhhpp: Opn2{h1nt hh

Lurhnilruutrhlft hfrh urq4hgmpluh ilhluurhlrqrihhpp: Uururgrlurb urprgnttrphhplr hlniuL fuu
urnur2urp\.trht . hL murpphp nlnpurhhpnttf l1htruru6|rtr Lurtrnilruutrh\t hph \]rpunilutt
hhnurh\urphhpp: 8|rurburpur\mhplrurhhplr oqururqnpbnr-ilp llhtruurprutll\rutr ur\urlnlntp3rutlp

odnrlrub trurhniluruhh\t hph ulrtrphqlr hqunmu\n{ hhnurh\urpurl}rtr L Zur3ururnurhnr-l \urtru2
trurtrnurhlutrnlnqlrurl |r qurpqru gilurtr huniurp:

2. trhtruurpfrtfh*lh, ilrutrphrupurtnrplutr h lhtruruurh[utrnlnq]rur3]r rurtp]rntr[r run\ru uruq]rprutnn

I{ntu Zurpnry}r\}r U{hur}rulurh

"Cupriauidus ghqh ilurtrpkhhplr hru\ruqqrfurh dhluurh[rqtltrhpp tf]r2urtlurlp]r urp]rnurfr\

upphutrhplr qurplurtrhhpnril. hlqpnqhLurqlrhph tr \htruruttrhpqhmhh hlrtlhru\utt

$hpilhtrurtrhplr 4hpur\ruuuupnttfp>

Lhp\rulnuiu \fiufurlur\rutr ururpurgriurh hhmllutrpn{hnq}r 2npurgnuip LnLpZ rlurpunuhpurrlhp

t hnrlur3|rtr rlurtrpkbhplr [htrunr-trur\nr-pSurh h qnlururtnturh hunftup,purhh np 4pruhp hurp\ur4prlrub

hh ur\rnlulugtrhlururpphp rihlurutrlrqilhhp' ouilnurul|rtr tr urlluhuru\]r upphutrhplrh rupd.urqurtrphlnt

hqrurnurl1n{: Uflrhnr-1tr dtuilurhur\, urtrurhunrplurh h urh]utrnlnqburbhph qrupqrugrlurtr hhur ilh\uhq
ur2]uurphnrti thhpqhur3]r uqurnnulp 2urpnrtrur\urpurp urdnul t, h \urtr]uururhurlnu[ k, ,p +urplr
hp\prrp+ \hulrtr hhurpunlnp t npn2 Ltrhpqhurlr\ qur2urptrhp[ uqurnntd: Cupriauidus necatorHT6-pb

Cupriauidus metallidurans CH34-p $ur\ntlurururlr{ phr,infrpnur{u nupnS hnr1u1[t

t\nhuniur\rupqnril ptrur\{nr1 ttruhpkhhp hh: Uutrptbhpp 1ur{urqntlh ntunttftruru}rprlurb rlnqhlur3}rh

opqurLlrqrit hplrs hh, npnhp urdnul hL firpmu{urnrnpnif' Hr-h, COz-}r U Or-h Sntpurgdurtr

qurliurhtrhpnui h ilur\urEnrtf Oz-\urlnth [NiFe] Z]r4pnqhtrure (Z]r41 Shprfhtrurtrhp: '{hp2}rtrtrhpu
hurhrl|ruurtrnnf hb \htruurpurhrullurtr {urnhfrpru3fir uurpphpnul (q.{U) urhn4ru3}rtr

\hhuur\urururfqururnptrhp b rlurutrur\gnrtf \hhuurLlh\urpurllurhntp3ruh urnur2urgrlurtrp: C.

metallidwans CH34-p Lurq munr-rltnuulrnrl*b ilhrnurrlur\urlnth p-qpnurhnpur\rnhpfrur k b

rqurpnrhur\mrf L qhbhpb ]unufp, npnbp ilruutrur\gnuf hh tlhururqlr tr3ntpun[n[uurtrurllntplutrp h
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\urjnr-hnr-pjurhg: LurluurqElr hlrilhur\urh hquruur\tr k mumrihurulrphl ptnnpr{urb riruhpktrhp}

hur\urqrlilurh rihluruhfrqrihhpp uprnurplrh rllr2unlurlpf rnrupphp upphuru3|rh qur3rlurhhhpntl,

|rh1u1|rulrp hh ppt[urEtr[r uurhtftuhtur]rtu\nnip, ourlnuur3]rtr upphup, h]nlhrulfb h pp{uq}b pll-U,

rtlrl|r{hurpurjlrh h nhhurqLLlurtr durnurqurlpurhurpnuip, tf}rurdunlurhur\ ptugurhrulr-nl;1nr-l ru1l

rlhfuurhlrqrihhpntti hlr4pnqhhurqtrhplr (Zh4) h \hhuurLhtpqhurh\ h2rulrur\ntplnr.tr nr.trhgnq liolir-

llbbulrhpruqh h *:L hulrqnrguqfrtr St prit trutrhp[r 41,pur\urnupnrtlp: Ur.mugrltuE urprynrhphhplr

hlrtitutr {pru \urnur2ruplp[hh il[rpru{u3pfr upphuur3lrtr tr hhurhpnrnpn$ quqrftuhirhpntti Zlrrl-hhpn{ tr

tiurtrpttrhpfr h;nrpun]rnfuurhur\nrp3uh urnurtrgpuqlrh urJL .]hprihtruihtrpn{ qulilurhu{nprlurb
upphulrir hur\urq4riur ir frnp dt fu uhlrqrihtr p :

3. thtruurplrtih*lh, ilurtrphurptutrntp3urh h \hhuulnh[uhnlnqfrur1]r unlpfrntrfr hur3gnp4 Utlhurlurtrur

Uurpururfr 2ntlhurtrtr]ru1 urtr

<Ou\prubn*fr p22ur3$r urq4urh2urtrurl]rtr huniur\urpqhnh \*frqunlnprlurtr +hftU hpbpuqhrl&lt
pu{gUhqb qurpqurgriurtr h llurtrfuurpqhllurtr qnpEptrpurgtrhpnttl,

€urqg\hr1|r qurpqurgrlurtr h rupqtipu\rlutr h]litrur\urh urnurtr&hurhtuur\ntplntirtrhp]rg t tl

nu\puEnrbnul phpurgnl pnppnpur3lrtr qpnghutrhpp, rlhururpnfrurtrt p]r purhur\ur\urh tr npur\ur\urh

fntlrnlunr-plnrirhhpp, |limlnu3ftr ulurnurufuurh[r \urpqurrlnpnrilp h F22urJllh ruq4urh2urtrir

rfnfuurhgnrr.tp: .lhp2|rh uruplrhhplr hhmuqnmur\tuh ur2luurururhptrhpp gnr-39 hh ur{h12p2urtrurn{nr1

purrlg\hqur:ht pZhgt hplr \nruru\nril nu\ptubnrbnrtt' urhquni phpurqlrorlhg hhurn, hpp n2 rllr

ilhpn4urpurhnrpjturip :1, $lrp".l"ul purqg\trqlr run\urjnrp3nr-hp: flu\ptubnrblr p22ur3lr[r t1urclfp,

]rtr2u1hu hurh llinr-trn\t trurupurhur\mh qnpbphpurghhpU' ghtrrnqhhhhph tufultullnrplntirp,
PI3K/Akt/mIOR nrrlnt ur\rnlnlntplnthp, qgnr\nqlr hlntpunfrnluruhur\nrp3utr $hprihtrutrhplr 4hpp,
VEGFa 1, *lL urdlr qnpbnlitrhplr hhpqnpbnrp3nrhp, l1*Frrt hh hur\urh urqqhgntplnttr nrhhhurl

pullgUhqh qrupqurgtlurh, fZhZt hph rilrqpurglrurl|r, dhuuruururqlr h urJI purrtgqhl-Fhnpn2

qnpbphptugtrhplr r$ur: Lurfuurqlrbp \\hhurpnhurhur \pbpruqhq&I, p*qg\hqf qupqrugrlurtr ir

pnr-dr.Iuh ptrpurgpnril nu\puEnrbnul p22ru3lrh urq4urtr2rutrur3lrh rlrntlrnlunrplnttrhhplr

nrunulhurulrpnrplurh t]1.o,' \htrlurtr}rtrhp}r rin4hltrhplr ri}r2ngntl: Umurg{rub urprXnr-hphhpp

htrurpurt[npnrplnrh \ururtr purgruhrupnhpt urlh orlur\hhpp, npnhp \*prrt hh 4linurp\rlh1 npulhu

urluurnpn2|r2 gnrgurhlr2trhp \url plrpurluhhp' rlhuriuurnurqlr, qpnthshpurglnrqlr, urtrqlrnqhtrticllr

urpqh pr\riurir hnp rinrnh gntiltrhp il2u\h1nr hurilurp :

4. thtrurupfrtfh*:h, ilurhphurpurhnrplurh h \hirututnh]uhnlnqfrurlf unfpfrntrfr un\ur uruqfrpurhrn

Qnhurp Utupqfu[ llqphfu urtr

<Purgurlurufdfdqh ruq4Lgntplmhp S. cerevisiae |uilnpuruh\|r ururppt^p 2ururilht pfr

\hhurupllilrur\ruh h \hhuurftrhpqhrnfr\ur\urh gnr-gurtrfr2hhp]r {pur \ur}u{urb rif2unlurtph pH-

hg,

Uprgnrlrurphpur\urh qnpbpirpugtrhpnui Saccharomyces cereuisiae ]uilnpurutr\hpp
qurpphptupurp hhprup\{nr-r"t trir ururpphp pnLJL opqruhur\urtr ppnrhhph (fdofd) tuclqhgnrpSruhp,

npnhp Lpurhnlurlftr |urfnpriurtr hlnfhur\uh rlhp2trtuiqnrphplrg hh: IaOO-lr gurbp putrur\trhpp \urpnrl
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i;tr oqutuqnpbrlhl npulhu tubluurbhli urrlplnrphhp. lruh purp&pl,pp' hrlurqhgtrnril htr |urinpriutr
urp4]nrtrutlhurnrp;nrhE h L-fotuhnl]r urpulu4pnrplnr-trp: 3nr1g k inprlruE, np \rufurluE r-iir2urrlui:lh pFI-

|rg taO0-p \urpn1 htr utrglrtrl p2lr2 qpnurntrug{rub' ppr{ru1]rir \uti rlhulpnurntrug{urb' utrlrnhuq}rir

&hnrl, nnhg Lt \urlurlurE 1. hFurhg urq4trgnr-lajtuL ilLluurLrlrqrip h p2pururnBulr\nrpjnrlrp: trruglr

Lhpp22u3|rl, pH-h tr{urqhgnrillrg, IaOfd-h ruq4nui trh liurli p22urfdulqulhphhp[ [urnnr-g{urEpfr tr

qnpburnnr3;alr rfuu, phpnrtl rlLfd/ftLfd ulrhphqlr upuqnrpluh h lrlnr-;aurr]rn]uurhur\mplruh

ru\rnfnlntplurtr hrlurqriurh, q1urqrftu3]rtr purrlurhp[ qpnurnhurl[rh qpu4[hhu]r ]uur[urmiruh,
mnlpqnpu3lrtr dtr2rirutr prup&purgifurtr, opulr4ur3|rtr upphulr, uqlrmur\mgtrhpfr urqphqurgriurh h ur3fr:

rdola'-b \|rpurnr.[nLtt hh npqhu utrtr+[i \nLruhp{urLurhhp, }ru\ npn2hhph Ll, opFru\' purgurfuurppnr.h,

hunlurprlnril L fqLnghgnrlnqrujlrh \hhuurqurtrq{urb}rg \hhuurLpuhnflr urputurlpnrpjrutr hfnihur\urtr

urpqhlur\|r1: \urh il|r 2u1pp rnhunr.plnr-hhhp, npnhp pugruulpmr-[ hh faOfa-lr liur\urutr\rullrfr

hrun\nrplnr-trhhpp, uur\urlh iuilnpuruh\hplr {pur hpurhg urq4ilruh d2urqp}ru ilhfuuhfqilp \ur}utlrub
rllr2turlurlplr qru3riurht hphg qhn urtrhrupn l, nrurnlr nr-unnlhurulrpnttfp \urptrnp L tr urp4|rur\urtr:

Zhuruqnurnrp3uir hulurmurllh L flrhhlnr qtupqtupuhhl S. cerevisiae fullnpuruh\hnl, .l*:pl, t
qpqriurlfrh nL rlulprrnpullrtr rnhrpurlrnfulr:t hpl, |r.rurtrqurpnnfhhpnr-[ 2ururrlhhpntil faofd-h

urtplhgnrp3urh rll,|uurhliqilhhpp llurfur{urb il}r2tu{rulp}r plI-hg, pprlrubir}r huruurhhflrnrpjnrh[rg,

urbluurEtrli urqp3nrp]r rnhuur\|rg h \ntrghhmpuglnu3|rg: Zhururqnrnntp3urh plrpurgpnuf

nrunulhurulrp{h1nt L ururpphp fdoG-b (opfhru\' purgur}uurpprl[, ]uh&rpuippnr- b urJLh)

urqrlhgnr-plnrhp |urinpurutr\hplr urdlr, il]r2urr]"-:t l, Sltqlt*\*plrilfru\uL gntgruhlr2trhph, ,rlt*q.rftu3|rtr

purrlurhpn{ }rnhurl}rtr hnuphp}r, trhpp22ru3}rh pH-b h purqrutrpurl}rtr ulmnhhg}rurfir ,Lp*'
ttnrunr.rihurulrprlhh hurh hlntpurrlrnluurhur\nrp3ruh pruhurfrurl|rh $hprihnhhhplr'
urfinhnl4hhlr4pnqhtrurq.t hph, qlurqiluqfrtr, rlur\nr-ntlulbb h rflrurnpntr4plrnr-rlur3|rh purrputrphhp]r

Ubbruqtrhplr, hur\ruopulrryutnnur3|rh hrurlur\urpqlr Shptihtnntrhplr u\urlr{nrplurh
rlrmfrnfunr-plnrhhhpp fdofd-h urq4hgnr-p3unfp: Oquurqnpbhpr{ ptup&p \utnurpnrprrhru\nrpjunfp
hhrlnr\ h qurqurl|rtr ppmftuuinqpusb\ rfhpnqhhp' \nrunnfhtuulrpilhLr trlntpurr[nfuurhur\nrpjruh

hlutqnrphph (op.' q;nr\nc1, qflrghpnl tr uqltr) tr {hpptrurhlntphp}r (kpruhnl prugur}uruppnr h ur3ltr)

npur\tu\urh tr purtrur\ur\ruir \tuc1il]r tlin{rnfunrla3nrhirhph uq4 qrulrftuhhhpnrtl,

Ztrurucgrurntplnttrlr r,unuttrqpurj]rh tr2rulrur\ntp3nrtr \tu|nr1 1. nrirthtul n2 tifruqh fdola'-h

urqlhgnrp3urtip |urinpruuh\hpnul \t,truurLtrl;pqhurlr\ur\urh tr \trhuurplrttliur\urh gnrguhf 2trLplr
pugurhurluilruh, ur11tr rupdhprutlnp tr3nrphplr Furli&P hp".l_ ulpnur4Fnrpjurh hunfurp:

5. Ehtruruplnfluul]r, tftutrphurprutnrplurtr b lhtruruurhluhnlnq[nq[ utlp[nbf run\ru tuuqlrputrur

Lhfu, qLhI apfrqnplutr
<Up2trurpprlurl]rtr urhgpnqlrtrhplr b ttp2lluppnr2pruElrtrfrurq hudufirpLhpft

rlrnluurqqhgnrplrrbp uqFpu{bL gnuqlrllnul [urtnpdrutr qrullurhtrhpnul,

Llp2hurppnrh \utl ilp2trurpp{r tutr}rntrp, n: rllruqh llurptrnp L pur\rnhplrrul,rhplr

h3nr-purrlrniuurhur\ntpjurh hunlurp, ullLh hurtrqlrurutrnul k trinlnr-glrnh L rnlrhqhpru\urh

ir2uhru\nr,p3urir rlnlir\nr-1: hhurhpnpur\urhplrurhhpnrtt ilp2huppnr-h urtrr.|nfLrtupfrhhfr rinltr\nr-1 L,

nplr rupuul4ptlnr-il L |rrtunp pp{ur3lrh lur,fnpilurtr phpurgpnuf:



Zurlurtrlr t, ,p il|r2ur{urlpnui ub}uurbLb ilh purhh urrlp3nthhp}r urn\ru3ntplutr 4hqpnul
riurLpttrhpp trurlurlqrurnrlntplnrtrp uuufiru hh rub]uub]r runur2trurl]rh urqplnrphhpfir, ]rtrlulhul]tr
oplrtrur\ qgnt\nqh h U1u hphmlpp \*F.q t ruq+h1n2d[u1h rupururrlp{nq rip2trupp{r prutrur\Ir, *JL

lluh lutfnpiluL ru11 {hp2hurtrlmphp}r rupuuu4pmplurtr fuur:
Zhururqnurnrp3rutr trqururur$r t qurpqurpurhhl ubluutbLlr ururpphp urrpSnr-phhplr (qgnt[nq,

puhtnq, glhghpnl, rfp2trurppnr- h u{Lb) lntpurgrlurh urq4hgnr-plnttrp ilp2Lupp{t
h;mpunlrnluurhur\nr-p1urh, qpur urhqurrlrnlump3urh, |rtr2qhu trurh p22b Qhqh"t"gh*:h U

\hlruurthhpqhurh\uqh ,lp*, U2]urutnruhptrhpnr-ti \]rpurndhlnt hh E. coli-f ,l*:nh urhqn h

rlp2trurpprlur3]rtr urhgpnqflrhp]r [ug]uurntrltrhpn{ rnurpphp rlnturutrurtrhp: Zhuruqnuu[h1nt hh

fZFZtrhph rudilrutr gnr-guhlr2hhpp, HYK.-ru\urtr hnupp, npn2 $hpdb\tnLhp[ u\ur[{mp3mtrtrhpp,
purrlurhpur;ffr qnurhtrghurlp, trhpp22urllrh h urpururF22urJhb pH-hhpp l, *]L gnqurtr]r2hhp: U3u

muntrltrurulrpntpluh urprgnthptrhpp [purghhtr fuilnpriurh tr3mpunfrn[uurh\ntplurh tr

\hhuurttrhpqhurlr\ur1|r qurur\hpurgnulhhpp, npntrp nthhtr hltlhurpurp h \|rpurnur\urh
h2urLur\ntp3mh: tr*glr urll uuupphp 2rupurptrhplr hlntpunlrnluurhur\ntplutt
ntunufhurulrpnr-p3nthhhplr urprXnr-hphhpp ll*Frrt hb \|rpurn{h1 \htruurpd2\ntp3urh ,[h2,

hqururnhln{ urfu unpn2}r1 phuuhp[ d2qpurmplurh rfhbrugriurtrp:

6. h\n1nqllu1]r h ptmtp3rutr uluhqurtrnrplutr ruilplrntr[ urn\ur ruurq]rpurhur U*lU]t Ubt h
<ghtrururu8fu]r 4hpp gnphtrl (Triticum aestivum L.) tr qurpnt (Hordeum vulgare L.) ilnp$n-

$]rq]rnlnqhu\u1h b \hLuurplnllrur\urtr 4friliu4pnr1ur\urtrntpputr prup&prugrfurh qnpEnut

urrpulpllruEntpluh tr 1npru3]rtr upphu[r. qurpfurlrtrhpnttf,

U1u hhrnurqnrnnlldJurtr h]nitrur\urL hqruurur\h L munuftruru]rph1 \htruururE]u]r hhpntdp

npqhu hnrl|r \ur3mtr hun{h1mri' Zurluurnurtr}r urqpn\fluiru3ur\urtr qurplurhtrhpntil gnphtrfr (Triticum

aestivum L.) h qurpm (Hordeum vulgare L.) urqur\urllurbnrpSurtr tr lnpur3|rh upphu[ h\urtmfiurip

4]niurqpnqrullubntplnr-trp purpAprughhlm hurilup: fh-unuftrurulpnr-pluh hqruuur\tr L qtrurhururhl

u{u pntluhp}r rfnp$n-S}rq}rn1nq}rru\rutr b \hhuurp}ril}rur\urtr rup&ruqurtrptrhpp [hhuururE]u]r

\]rpurmfurtrp' \htrurpnhurburlntl Zplr qurhqrutrtfruh, uhb4urLlntphp]r ilurur2hfirntplurh h upphu]r

tr\rutnilunlp +hriur+pnrpu\rutrmplurh rihluurlt[qilLhp]r purphlurrlriurtnhr*' U1u but[uurqEll

2p2urhur\hhpmrl \ri2ru\{htr qnpbtrur\urh, k\n1nq[uqhu ilurpntp nurqrftu{urpntplnthtrhp, npnhp

lltrqurutnhtr fhpph rfirilur4pnr1ur\urtrmp3urh purp&purgilurhp, \purptltu{hh phppurnrlntp3uitr

\ur3nr-hnrplnr-trp h llur2ur\ghtr [q1mtr qnquruLurhuur\urtr ur]uurr]Fnrlur\urtrntp3urtrg' h]ilu{h
rlrnrhnlumpl urh qurliurtrtrhpntr.f:

7. thtrqrutluprutrnrplurtr urtfplrntrfr urn\tu tuutqfrpurtrur Upb]r\'lnttru2lutr
uZurluruururtrh npn2 {ruuuurnr- rlfr2ururhhpfr L\n1nq]lutilutr h S]rlnqhhhu[\u\ult
runruh&lnuhrurn\nrp1 nrhtrhpp>

Ulu qlruru\urh mumrltrurulrpntp3nthtr nqq{rub k qurpqhlnttr, ph }rh2qhu hfr \1lrilurlur\urtr
rlrnrlrnlunr-plnttrhhpp urq4nul Zruluruururhlr ururpurEpnril uurpurbr{urE urhurhuur\urtr h t\n1nq[u\utt
urnnulml' \urphnp r[ruruururrr. il[2ururhhp[r fuur: Orunuihuru[ptlhlnt hh hpurtrg ururpurEriurh
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uurhrlurtrtrhph r}l"f"Ionrpjnrhhhpp, ulnulnlgurglrurhhplr pilruprutnu\|r r1frhuni]r\urtr, uhqnhtu3lrh

ur\rnlrrlntplurh rln4hltrhpp tr \htruunilr2urtlur:plr h\urunlunfp trrufuurqurmrlntplnthhhpp h-2.[h
runtrhlnr.l or1]r 2hpriuruurlrdurtrlr h rnhqnr-rihhplr rnurph\urh prlurprutrru\p:

Slrlnqhtrhtnlr\ru\rutr prurlur4plr2|r 2ppurtnu\trhpnui \rlhplntbfir {huruunnnthhp}r
ulnulnl1urglrtutrhpli qhtrhulr\ur\urtr purqtiurqurtrnr-p3nrirp tr rnurpurbur\urh \runnr-gr.lurbpp' hqulnutl
nrhhhurpll purgurhur3rnhl 4puhg krlngnrglrnh tuhgSurlp, ururpurbrlurh nul|rhhlp t htrurpurrlnp

ulurqururglrnh \rupn4ntplnrhhhpp: U:rl trqunnur\nrl \|rpu\uhugqhh duriluhur\u\hg
rlnlh\nrlurlirtr qhhhrnfr\ur\urh hhururqnurnr-plnthhhp, ul3+ ptlnti' \hhuurpurhur\urtr prup\n{rtrqf
(DNA barcoding) rihpnrl]r \|rpurnrlurdp: Zunlur\ghlnrl L\n1nqfrurllutr rinlhlunlnpnuip b

qhhhurlr\ur\urh uu{urttrhpp' urlu ntunriltruru}rpnrplnthp \oqh}r qhurhururhl Zru3uruururhfr ptrur\urh h

qlnrqururhurhuur\urh k\nhuniru\urpqhplrh uqurnhurgnrl nlrulhptr ruqurqurlnul b \.IZ-\h
\urnunlurprfiutr nruqilurrlrupnrp3nrhhhp {ruruunnnttrhp}i 4hil ulullpulpb hunlurp, npntrp

hurprlurphgrlurb \[rhhl, hp\ph thntrur3frh nhflih$]rL nr \fniru3ru\rutr {rnr[n]untplnr-trhhplrtr:

B. ehLhurlr\ruth h pZZurpruhntplurh ruilplrnhlr hhnur\ur uruul|rpurhur Zmlhrutrhhu Uh4puL[\]t
hqlrplurh

uLnp urqrnunihptrhp' npqtu t""qh ur$pfrfurutr durtrtnur[uurfr tl]rpntu]r qhrl hu\unl]rpntuurl]rh,

qhhurpnrtrur3frtr h p2prupnttnuSfrh rifr2ngtrhp,

rrhhrlurh$rhpli hunlurp hru\tur[rpnr-uru1]rtr rlhrlurl[r2nglrhph rl2ur\nufp drurluhu\u,\1rg

\hhuunnhiuhnlnqlrurl|r hhnurh\rupurl|rtr nlnpurhhpfg ilh\h L: .tlrpntuhhpp p[pur[uunlnpnrl

urquuurlhptrhpp trhp\urlmrfu unihhurlunurnmrihurl]rg hur\ur-rfirpntuur3]rtr rf]rurgntplnttrtrhpirg hh:

Uulurunihptrhp[ ruq4hgnrpSnrhp h]nlhtlurE L npn2ur\]r pfpuifuur3]rtr rinlh\ntfrhp]r hhtn

\urqrluiEnrp3urh rhr-, ,pE npn2r.lnul L \urnnrgrlrubpru;|rtr \nh$npriurgltur:"tl h hnt\lhnrntt+*:lrt,
hru2nprpu\urhnrplunip: bhpur4p{nui t, np urqrnurilhphhpp tuprljnthurrlhur \fthhh lo"qhph
ur$pfr\jurtr durtnnurluurh (fuUd) 4hrl, npp hurpnrg{ntil L IuUd rfirpntu[rn{ (tuUd'l): IuUd-g

ururpurbilhl k Zur3ruurnurhnul b urripnq2 trntllruuluh ururprubru2p2ruhntd 2007 prlur\rutrfrg:

Zuruurunnrlurb qruurrluruuurhlnr-fuhph h urprynthur{hrn 4hrluri}r2ngt hph purgur\ur3nrp3nrhp

qur3rlurhrutlnpntd L urlu nlnprnnr-il hhururqnrnnr-plnr-hhhph *pttlr*\urhnr-p3nttrp: Uqurur.ihphhplt

oqrnurqnpEntilp npqhu fuUd.t-ll 4hrl hur\ur{lrpnruurl}rh rifr2nghhp hnp nrrlrlnrp3nrtr t, npp

hurluu-rurhurlnrri k qurpqurghhl Zuqururnurtrnnl: l,uluurqblr trqrurnru\h k ntunulhuulrphl Lnp

ruqinunlhptrhplr hur\ur{}rpnr-uurj}rh ur\ur}rtlnrplnrtrp IuUd.{-lr ,}hrl, }rir2qhu lrurtr rlpruhg

rutnlururtrqnrplnrhp qhhurpnrhtujhmp3urL h p22urpnthrulhmp3ruh 2unllutrlr2trhpnrl: U3u nr-unuihur-

ulrpnrplnrhhhpp \trqururnhtr hruh urulurunlhptrhplr hhururqru qurpqrugrlurtrp npqhu tuUdq-h

\hhuuruhtrunptrhp 2p2u1qur rilr2u{u3 p[ trilnr-2trhpnui:

nrncbShL' hpur2]uunlnphl {hpnh}r2u1 lt .tr durutrur\ ghlnr- hunfurp:

elrunu\urh l""frhp+h hurluurqurh, ll.q.r1., urplurh

efnnru\ruh t .nhn+], purprrrnqrup, \.q.p., urqlrqrutr


