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2026 p. hnrtnlurplr 20-bL \rulurgrub fnhq 7 Llruur[

r{hhttu,tpu.rtrnrpSr.uh {>urtp-nlurhurlr qfnnur\urh funphp4f 2026 p. hnrtrtlup}r 20-hh \ru3urgurb frh.l7
trlruurp hurfutuqurhntrl Lp bTlz \hhr"rupuhnrplruh Sui\nrlurhur]r qh\urtr h.q..1., 4nghhrn q.U.

luqupjtutrp: Q[uru[uli funphp4h 32 urtr4urilhhplrg qhmur\urh ]unphp4[r tr]ruuirtr iluruhruUghi hL 24-

E, k. .\ruqurpjrutrfr \"ttrihg runu2rup\{urb optu\ulpqE +pr{hg pr{hurp\ntfdluh h ulh huruuluurtlhg
tl]rtu&ur3tr:

Opur\urpq'

1. b.l-IZ \hhuurpllilnu3fr, riurtrphurpurtrnrplurtr h \htruuruhlubnlnqlrurlfr unipfnhlr ruulrutnhhur,

\ q.+. l,urlrpru clnpurl|r Uurhurlgurhlr 4nghtnnlr qlnnur\urtr \n2nui 2trnphhlnr
hpur2|ururlnpnr,p3 urtr hrupgp:

2. I;'l'12 \trhuurpruhnrplurh Sur\mltnt urlr 2025-2026 mu. tnurptlur pur\ur1un{ph**h unlurprnur\urh

\nrputrpf urnllur h hhnur\ur ntunr.clrfunfp muurhnrlhtplr rurlurprnur\ruh ur2fuunnurtrptrhpfr

phrftuhhplr h qlrurur\urh rlh\rurlurplrhph huruuunmlurh hurpgp:

3. tJ'tIZ \htruurpurbntp3urh Qur\mlurhurlr 2021-2025p rlrhurprlurp uniulrh hpuniurhurqprlurE

hrul gnp4hhplr ururph\urh urtnhurnunlnpriurtr hurpgp:

4. Z2 qqUUL trurp&purqntlh \ppnr-p3urh h qlnnnrylurh \milrurhtt \orf,ihg hurlururpurpr{urb

*Qlnmu\urh \urqrfur\hpqntplnrtrtrhpfr ur2[uururur\hgt hnh rftuuhurq]ruur\urh
rlhpruulunnpururnrftuh bpruqphplr hru3rnhplr ptlnpnr-p1urhr, ,,lluruhruqlrurur\urh

r"[Lpulqunnpruurnnuf 2024> h .<Iluruhurq]ruur\urtr rltrpurqruurpuruunul 2024/2> ripgnqphhp]r

2urhurnnrhhplr hru2{hunlntplnthhhp}r r{tpurFhlrlurl hrupgp:

5. Chpugh\ hurpohp:

1. I.III;8Fl.' Il'f12, h \trtrutup]rillrnq]r, iltuhpt;urpurhnrp3urtr b lltrhuruurhluhnlnqfrur3|r uripfrnhfr
uruf urntrbur, \.q.1 l,url-rpur clnpurlf llurhur\lrutrflr 4nqtrtruh qlrururtlurh \n2ntd 2trnphhpr
tr pur 2|u tir Llnpnr p3 urtr l-rtup gp:

urSUZlISSqbSh\,' llhtruurpurhntplurtr Qu\nt}nhurlr 4h\urh, \.q.4., 4nghhur g.U.'\urqruplurhE,

.lur\ntpnhurlr qlrnur\urtr lu"php+h ripgnrprul|rh hrutr&hurdnlnqh hurluruqurh, t1.q.p. I-.U.
clr.r-rpplrli6urlrp, n{ btutrnptugptrg trhp\ruhhp}h ph\hrubnt}r ruh&hur\urh qnpb}rtr: l.U. Qupp}rhgurhp
h2hg, np ripgntptu3ftr hru&trrudnrlnrlp hur2r{}r urnhhlnr[ L.d. l]urhurfuurtr]r qfnnuniurtr\ul{rupdru\urtr
ur\urlrtl qnpbnrtrLnrplnrirp h urilplrnhlr 4pur\urtr \urpblrpp, hpu2|ururlnpntil k Lurlrpur dnpurl|r



lJu.thru\3urlrfh utlutrl rp-rghhrnf l1n2_nrt[ uuruhurlnr qnpbptrpugp (qhg Lhp\ulurgtlnui L ripgnrpul]rtr

hurtr&hurdnrln{lr hqpur\rugntpSnrlrp): tltrg\urgrlhg purg pr"lhrupllnrp3nrh, nph ruhgurrl d}nud.ru1h:

nlOCbShL' hhrlp ptr4nrhhlnrl ZZ qlrururlutr\un{rupdu\urtr \ur4phphl, qpn$hunp}r h 4nghhur}r
qlrmur\urh \n2nuftrhp 2trnphhlnr \-pqlr 2. 5(1) \h*E,hpu2]uunlnphlLurlpru dnpurl|r Uurhurfuurtr]rtr'

4n g tr hur lr qlrurtu\utr \n2nrti 2hnphhlnr hunlup:

2. LUbShL' b.l-lz \hhuurpurhntp3urlr Su\nr}nhtn]r 2025-2026 nlu. r.nurprlur pur\urlunlph**h
ur{urpur-u\urh lntpuhp}r runllur h hhnru\ru ntunrgilunlp ntuurhnqhhplr ur{urpuur\urh
tu2fuutnurhptrhp[r phrlurhhplr h qfu.nurtpuh qh\ullrupt hph hruuurunnilurh h-pgp (gnrgur\p

hhp\uq urgrlh1 I. burhnrgilrutr duilutrurll) :

UI'SUZIISS'{b8' b'l)Z \htruurpurhnrpjurh surLFrr}nhurlr 4h\urtr' ll.q.q., rlnghhm 9.U. lurqurplutrp:
Ltu lr2hg, np huriuuulhu bruhnprutrruprr- hunlup 2025-2026 nlu. urupr{ru pru\ur1unfuh**h
ur{rupuru\urh \nr-puhp}r run\ur b hhnur\ur nrunrgrlunlp ntuurhnrlhhp}r urr{rupurur\tuh

ut2|uuurr,uhpLhplr phrftuhhpp h qftnur\uh r1h\ut{urphhplr gmgur\p trhp\ur3urgrlhL h q}rm}unphp4fr

utr4unlbbpfrtr:

OfnCtiShL' huruuuruhl b,.llZ tlhtruurpuhnrpjruh $u\ntlurhurlr 2025-2026 nr.u. ururprlur

pr-u\urpur,[phrurnh urn\u h hhnur\ur nrunr-gdunlp nruurtrnrlhhph ul{urpr.nur\urtr ur2}uruurutrptrhp}i

p h rftul-r h p p h qlrr.n ur\ur tr th \u tlr"u phh p |ih:

3. I.lIbShL b'l-lz \hhuurputrntp3tutr $ur\nrlutmlr 2021-2025p rfrhrnprtrurp unlulrh hpuliurtrruqprtrub
h ur l on prl h h p lr r n ur p h tl rr,r h rr. r n h rr rr-r ur rl rrprltu tr l-r tu pep:

UI.SUIUSSqbShL' btlZ \htrur-upruhnrpjurti Sru\nr}nhtnlr \hhuurplnilr*lh, tiruhpkupruhnrplurh h

\htrururnhfuhnlnq]rur3[i ruiip]rntr]r hurlgnp4hhp Intu]rtrh Zpurhruui]r Furrl4uruurplrubp (q]ruitulurh

qh\ru{tup' \.q.+., ulpnQhunp U. U. @n1urr11urtr), Uhph.{urpntdurtr}r €n2rup3utrp (qfnnur\urh rlh\unlurp'

\.q.p., urufuuhhur L. q. U{aurtrq}ruruh), Urlhulurhur tlurpuruifr Znrlhuhtr}ru3ruhp (q}ruur\urh
r1h\tutltup' \,. .{. tlt[purhrl[ruurh), L\nlnqlrurlI tr ptrntplruh qruhqurhnrplurh unipfrntr[r hur3gnprl Upri]rhh

')*,lhfuh 2rulurlurfu5urh (qfrurru\ruli r1h\ur.l-p' 11.q.+., 4nghhr.n q. U. .\ruqurplurh) h pnturupurtrnrp3urtr

h uh\rupurtrntplurl-r ruriplrnhlr hurlgnprl 'Ilrruhur Uhpqh3f gruphdpnh (qfrurur\urtr r1t\ru{urp h.q.4.,
ulpn$hunp U. Q. l,ur'trurq3nr ;utr):

. 2uJgnprl I-nr-ulrhL Zpruhururlr Furrl4urutupjutrp lr2t g, np hur2r.lhtnnr dunfurhru\urhururlurbnuf

upupurur4lrp h phurpnr-l]r rpuuphprughhplrg hur{ruphl L- urhhprudh2ur \ph1}ruitrhp}r prutlu\E 33,

frtr2ulhu lrtutr tqpu\urlr\tu1f ]ruilurp urtrhpurdh2ur l1ph4]rurtrhp]i purtru\p' 1O: Sulurqphl t 2

L



fin4{r-ub International }ournal of Hydrogen Energy (DOI: 10.1016/j.ijhydene.2024.10.256) h Applied

Microbiology Biotechnology (https://doi .org110.1007/s00253-025-13535-w) unluruqphpnul, |rb2qhu
trurh 2 phqhu' FEMS Congress 2025 b, BSES-SDGs 2025 (DOI: IO.46}911IISEES.2025.SI1.128):

Stqurqpnrpltutr t trurluurquurpinurn{ntil hu 1 hn4{rub: Uruuhur\gh1 t 2 ri}r2ruqqur3frh

qlrururclnrlnrllrhplr' FEMS Congress hr.nrufru, lllrltuh, Znrfrufr I4-lT,2025lr,Biological Sciences and

Environmental Solutions for the Achievement of Sustainable Development Goals (SDGs),

Zru3ruuururtr, bphurtr, Uhultnhrlphplr 24-26,2025 h uqurqphl 2 phqfru: Zruhr1|ruurhntil k b'IIZ

&ruhruultuphnp4ru\ruh 4purtlur2hnphlr 2ruhurnnt (FEMS qlrmrudnrln{, 300 000 Lz4puril):

Zuqgnp4 Utph €n2urplurtrh q"qrlhg t 2.lhg, np hur2{hunr tnr-uprlur ptrprugpnr-rI riuruhur\gh1 k

4uruphpugbhphh b hur{uph1 qnuiurpurlftr 29 \phqlrur: Zru2rlhurnr urrupr{u phpugpntr.I

tl2u\{h1 L in silico hhurtuqnunrplnttrhhp}r ]rpru\urhurgriutr rihpnrpupurtrntpjnrtr:

lluulrur{npurqhu nrunultrur"hn.lhf hh AutoDock Vina, PyMOL li LigPlus bpurqpur3}rh

rfruptrptrhpp, 4purhg \|rpurnrlurh runurh&huhurur\nrplnrhhtpp, |rb2qhu hurh

hunlr-uulururtur-rfurutr Sullhplr uuhrlbrlurtr tr rI2ur\ritutr d,trur2ur{rhpp: 9umurprlht L pntluhp}rg

uunug{urb flrqruirrihhplr' Spinacetin, BVK h Pseudohypericin riilugilurtr (docking) rlhplnrbnrplnrh
PI3l?Akt, Caspase, HIF-1cr, COX-2 h MMP-2 nhghqunpt hph h\unmiutlp: Uururgr{urb

r-up43nrtrptrhpfr hftlurh fuur rnqurqp{h1 k .fth fuhqtrr, npp hhp\ur3rug{h1 L b'tlz
thtruurpurhnr-pjurh Qur\ntluihrnfr 90-urd3ur\|rtr tr{frp{tub oBiological Sciences and Environmental

Solutior-rs for Achieving the Sustainable Development Goals (SDGs), rilr2urqqurl|rh qfnnurdnrlnr{nni'
Lr,puurntunttll|rti cltrtlnrjof &trury_urtfnr-l'nln Silico Targeting of PI3K/Akt Signaling by Polyphenols

from Hypericum alpestre and Rumex obtusifolius: A Molecular Docking Study, (2025-10-21, DOI:

10.4699111ISEES"2025.SI1.147): tr*gh r"u34, hu 3 qltnur\urtr hn4tlurb qrnh{nui hh rnqurqpdurh

(rnrlnul:

Zurlgnpq UtlhrnSutrur Uurpuruifr Zmlhurhhlrulurh lr2hg, np hru2r-lhunl rnrup{ur phpurgpnrd

tlurutrur\gh1 t hhuih3rul rluruptrpurgtrhpfr' ruhqlhphh lhqnr -   \ph+hur, q[rtnur2rur]rrr.^ pjnth h
qfruitu\r"ulr 2uhriurprutrhhp - 3 \phr1fru, hur{uphprl phrlhurtrnrp ulurhrulrZ.l"tL \phr1}rurlihpp 32

(33) \phrifrn: Zur2{hrnnr tnruptltu phpugpntd lrpur\urhurgrlht htr hurl\ru\rutr 4hlurpnt3uhp}i

lnrburtlcltlurbptrhp| tr rlpruhg ru\tnlr{ ti}rurgnrplnttrtrhpfr in vitro rlrnpE upurpur\rutr
fiLururqnurnrp3nttrtrt p; 9nrqr-uhhnurpurp &trr-u\hpqrlnuf L' r"uuqlpurhr.nrullurh ur2furuurtuhph

qptu\uh ur\trurp\p: Sqruqp{hl L dhq qfmru\urh hn4tlurE' nAlterations in arginase activity, nitric
oxide, and MDA levels in bone rrarrow during DMBA'.induced breast cancer in rats, rlhpbuqpn{,
Proceedings of thc YSll Il: Chernical and Iliological Sciences urhltulluh tuiluurqpnul (2025-12-15,

DOI: 70.46997/PYS118.2025.59.3.113): Zpuulurpur\tltr1 t Z fuhqhu, npnhgfg runur2|rtrp

trhp\ur1ug{h1L brlpnqur\rutr \htrurupfrif\nuhhplr uung}rurg}nuhhpfr Shrlhptughur3]r (FEBS) 49-

p4 \nhqphunril r.quuuurnui3|rtr qh\nrlgli &hur2rurlrn{'nEmodin Inhibits HIF-1cr Expression in
MDA-MB 231 Cells via Suppression of the PI3K/AkI/mTOR Pathway, {hphurqpnrl: bp\pnp4
phqfrup htrp\ur3urgrlhl t bttZ thtruurpurtrnrp3urh Qur\nrl"nhrnli 90-urlJullhh hrlirprlurE oBiological

Sciences and Environrnental Solutions for Achieving the Sustainabie Development Goals (SDGs),
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ttlr2uqqujlrh qlrururclnrln{nrr,I' ullypericum alpestre Iixtract and L-NAME Suppress PI3K/Akt

Pat.l-rway ancl Iinhance Apoptosis in Lung and Breast Cancer Cells, rlhptrurqpnrl: Lhp\u3nulu hphp

qfrtrrur\urtr hnrltltub qurtrtlnrt[ l. Atrur\trpultlurlr {nrlnrtl: tr-gh urJ4, 2025 p{u\uhfrlt
[,lrLLr2lurLrr[rrlrrll,1 t,tr $[rhtutmru{npilmtr [,pLpu hr.ulur' nlluul]rptuhtntrhp]r h hp]rutuuurpq

hur.lrpp4trL,plr hl,rnurqnu)nrlajnrhtrt lilr tuyu.r\onrpjurtr bpu.rq]rp-2025r, btubllurqlrp' 25AA-1F069'

"flu\purEnrblr p22rullrh uq4ruh2urtrur3|rh hurilru\urpqhpir \rupqu{nprirut +hpU \pbpurqh{&ll
purrlglltiqlr qurpqurgriurh U \urhlurupqhliulr qnpbptrprughhpntd, U ulluruhurqltnur\rutr

t[hpnrqururpuruurnul-2025,, EruE\urq[rp'25PTS-1F027' nr]hr1ur\ur3mhnr-plurh hurqpurhurpnuip

$frurntf]rurgnrplnrhtrhplr li 4tr1ur1]rh hurilru\gnrr"itrhp[r rifr2ngnq'urnur2ur4hrI in vitro h in vivo

tln 4t frtrplr \[punilurdp,:
2tu1gnp4 Uprilrhh 'l*.]lrt l, ?ufuriurfuyrutrp hp funupnui lr2hg, np hur2rlhrnnr urtuprlur

ptilaurepnr il iltuuLu\gh1 I. tuurqlrptuhurtu\uh bpurqpntl hurluuu"nhur-lub 3 ulurprnruqhp tr 6

lluonrqf; rluruptrpurgtrhplrtr h hr,u{ruph1 qnrrlurpuqlrh 33 hph+h-' afuiu\urtr
hhtnuqnuunpjnrhtrt pf rfhpn4r-u-purhnrplnrh - 4 \phrllrur; Shrltr\ururlur\urh h \ppur\urh hnp

rnhfuhnlnql-nutrhp - a \phalnn; tlhqlhphLr thclnr - 4 \phqlrrn; Qlrr.nnrplurLr rlrfrflrum]rru3ntp3nrh - 6

L1phr1|rur; LJ'urulnuq]rtnru\urh hurrlnp4ur\gilurh hnql,purtrnrplnrh - 3 hph+hrn; Uurprl\ur1]rh h

lqnrptu\nrh nhunrputrbpf \urnurtltupnrd - 3 \pliqftn; Zun[tuluurpruhur\utr 4ruuun{uh4r-turtr
r1|r4ur\urf\tu 3 \ph4|rur; Qlnnur2tur[nrp3nrhh q]rurru\urtr 2rnhrirupurhtrhp - 3 \phr1[rur;
Uh&trur3]rtr urd ir irhphur\urpqru{npnril - 3 \ph4lln: Zur2rihunr rnrupr{r.u phpurgpnni hulgnp4}r

\nqrllrg [pr.u\uilrugqhl hh opulgnlJgur3[rtr rqluhn{ trur}uururhutlurE qfrururhhutuqnrnur\urh
r.u2luurr.nut[rptrhpp: lJrnurgrlrub ,,upriSnttrptrhp]r h]nir"uh r.[pu ulurupuluurlht hh hp\nt
clfurtudnqntllr hlnrphp: Flurglr ru14, urqurqpr{h1 t 1 qfnnur\urtr hn4r{urb, }rh2qhu hurh 3

hnrl Ll tuE h l. p qurh{ nui trh urq urqpt[urh r{rnr1nrr"[:

Zurlgnp4 'Ilrtutrtu 9tuphr-lpnlr tur.nhhru[ununrpjnr-hp htllrp{urb L tiurp4nt urhunrlur\urh

}runfur\urpqh tLpu, rif\nrnlrtl lrtr$h\ghurtrhplr r-uq4hqntpSrutrp, frtr2qhu hurtr hrupntg[r2hhp[r

urhuur\tu3ftr \urc1illr purqtul-rtuJurtfurhp: Zu2{hurnr ururp{u phpurgpnni hrulgnp+h \n{ilhg
fpurLlulrurgtltrl hh oprugnrlgurj[rtr tqprtrntl hurfuuuihutltub qfnnurhhrnurqnrnur\urh

r.tt2[uruuruthptrhpp, npntrp nrrlqt]tub trtr ur2plr utr\r,u1]rtr hfr{urh4nrplnrtrtrhp}r ru}urnnpn2riurhp:

Ztr.rlcnlrrllr [1nr1il]rq lrpLuLprrhtrrgiltrl I. urhr-uiltrtrq]r l'rru{rupnril, rntupphp burqilr"utr {rupru\trhp}r
r1]r$trptilrqlrul tufur,nnpn2nril h uqlir: O$muryt[nr-ilrtlnqtrhp]r tiuru]rtr urh4hlluru{ntpjnrh
hur{r,upurqphprt hqrurnu\n{ '}lruhur 9urphrlpnh qnpbnr-r1t[h1 L Ztrrl\uruurtutr, f]nluururnrutrfr

'hu2hnrp3nttr, 'lpurutnurh: Zur2{hrnnt duiltuhur\ruhurur{urbnril '}}rurhur gtuphripnh hrurlurphl L
qpur\ufrl1ur1f hruriurp trurluulnhu{rub rutrhpurdhZ* \ph+hrntrhp}r purhur\p' 10: Zul{urp{urb
hj nrphpp ri2ur L1t[urh {rnr-ptri htr:

OI'fICT;3I'L' uurtiuurur{nph1 hujgnp4trhp}rh, hur2{li urnht prrl urfplrnhht.p}r \rupb}rpp h hur2{hurnr-

dulluihur\uhur.nrlrubnr-rl trpr"utrg \nryihg qlutrnr"l trurfur"urnhur{ruE ntunr.rftnu\tutr h hhrnruqnrnur\urtr

ur2fu urururhptrhplr \urururpnr rIp:



4. I.tlbSh't,'ZZ t{qIJUl, Irtup&purqnr.lh \ppnrp3urh h q}rurnrpjurtr \mlfrnhf l.1nr1ti}rg hruSururpurpr{ub

nclh uir,rr[lurLr \urc1i[u\hpttprr p3nr hhtrp]r ru2luururur\lrgtrtrpli tftuutrurq]rmur\urh {hpurqrurnpruulnlfurh
bptrrqPtrplr htLrlrnhplr plnn1rnr p3urtr,, ,,lltuuhruq]rrnru\urh rlhpun}ur.npuruurnril 2024" b

{ tr pur i:trpj u.r1 hrupqp:

III.SII2tlSS-{b8ht.
o nQllnutlurh \urqilur\ hpul nr1a3 nthlrh ph ru2|uuruurhhgt hph rluruhurqlrurur\uih

r,lhpurttlurtnputuuriltuh Epruqptrplr huqurhplr ptrupntplruh, ripgnr3plr 2ruhurnnt' ULrl*prt
tl\purlr;lr tllrtrruujtutrp (Iiltiilur' nlrnruu\tuL burqt[urtr iltruupnfnntrhplr hur\uiopulrq[r2

urllurlrt]nrpltuh nurnulhruulrpntp3nrtrp rflr\pnq1]rr"u1 p2|r2trhplr \nrpnnrprutrhpnrd, 23PTS-1F002

btuE\tuqpn{ Lurluuqlrb):

Ilplnp4 Illrtrurulruhp tr2trg, np tlhpurtqurtnpuuurnriltr |rpu\urtrurgtlhl L trnrpqnrtrrilrurl]r

l-rtuilutluutptuhnrrl (Sptulu-rlrur, ']]rr]nh) 2023 p-h uhulurhtlphp[r 1-1rg 4h\urhriphp[r 15-p ph\tub
rlturlurhur\uthuttntlurbnrt[: Opurqpir hlriltrurtlurtr irtqururur\ir Lp nrunrlftruru]rph1 opu]r4uq[rh upphulr
u1r-u3rltutrLtrpnrr[ pnt.tttullurh btrLqiltu[r tuLlur]rtl r-[]-rtugnrpjr-nlrtrhp[r rucplLgnrpjnrtrp p2]r2trhp]r r{hpopu

\tupcltutlnptitutr rlhfutuhlrqrltrhplr tlpur: Opurqplr 2p2urtrrullht pnr-il nrunrr.Ihuulrprlhl k pnppnprul|rtr

qpnghuhhplr h hu\ruopulrlurhtul|rh hulftu\*pql, Shprihtrurtrhpf ur\urlr{nrp3urtr rfnrlrn}untp3mhhhpp,

uurpphp pnrutullurh lnrbunlqrlubphhplr l1|rpurnrfurr"ip, rif\pnqfrurl BV-2 ,l*:ph urhuth (Wt) h urglrl-CoA

opul-r4urc1f urlrtq 1 (ACOX1) rltrputlurpurp ilnunurhn (Acox1-/-) fZlrZlrhpnuf' murpphp upphuur3|rh

tquqilurtrht pnril: .tLpp]rh urr-uuhturl3tu\nrr,[, rlhltupr-uhtu\tutr tr2rutrur\ntp3mtr nrhhgnl pnr3uhpirg

urnuto{urb il}rurgntpSnttrbhpp qqurlh nl2rur1pnlp1rutr hh rupdurtrugtrl hhr.nruqmnnrlhhp}r h"rL.ihg' npulhu

tqurprprrpuhurllurh iuurtrqurpnrilhhplr pnrddruh trnp urSlphrnputrpurllrh 4hrlunllr2ngtrhpfr ulnuhhglrurl
tulplnr l: truip&p hru\ruopulr4urhururl|rh r"u\urlrtlntp3ruilp tilr 2upp pnr3uhp \rupnrl htr urq4hlrilr\pnqflrur1
ppfrptrhpf hur\uropu]r4tuirtnurl|rtr hurtfr"u\urpqlr tu\rnfrrlnrplurh r[pur h \rutrfuhl trhlpn4hqhhhpurtn[rrl

rf ntf n[rnr plnr h[rtipp: Or uurf Zrulrutrtnulr]r Qprptullr rlhlurpnr3utrpli hru\uopu]r+h: *h."h{nr-plnrtrtrhplr
nrunrt[htuuppnrplnrlrhtrpp \urpn1 irtr h]t[p htutr4lrutulrru1 \tutr]utupqhl]r2 pd2\nrplurh rlh2 \]rpunhft
liLr.rLlr.r.topululurhuitLrlfh ruinlrtinrplunlp odurtlub ulururpLuuuul\trt,p]r il2ur\rIr-uh hudurp, nptr [\tupnq t
hurrltuptlhl frpurLlurtrr,ug{ub bptuqplr hlrilhur\tutr q}rulu\r,utr hnpnr-jpp:

o ,,lltuuhurqlrururlurtr rlhpurqrumpruuurnn[ 2024r, rlpgnr3p]r 2urhrunnthhp' Uhurhfnn

2ruilprup&ntflr Clrprlurh3tuhp (fahriur' n€urgufuurfufr{ur:hh upphufr urq4hgnrplurtr rfnlh\nr1ur1frh

ilhlutnLrlrqtltrtipp ttlp+JrlrLurphpru\url: ,9. cerevisiae furfnpurutr\u1|itr 2uurdhpnul, 24-2PTS-1F010

Eub\ruqPntl trufuuqhb), Lh-t u.r l.Iurtllhfir .{urhlrutrp (fahilur' .Zlr+prqhtrurq Shptihhurhhp}r
hurilu\grlruE tintururhurlrhnl, uurtuclnrd CRISPR-} .1p* hllihrlurb qtrtrui3|tr

durpurtuptuqlrurnrp3urtr \lrpunnrp3urilp, 24P1'S-1F008 buiE\urqpnq burluurqlrb) h Uhplr 9ruphl-rlr

)

I



hu\tuhrir"upluhp (l}hrlu' nCupriauidus necator H16-1i hhuihpnurpnQ urdfr ht h]rrlpnqhtrurqurlfrh

ru\rnll{nrp3rutr hurlurp \nt1tn}llurgritutr qurjrfurtrhhp}r orqrnfnfur1ugnril. [NiFe]-
hlr4pnqhtrurqthlh r.iurppntd h \hhuuiplliliur\urh phnrpurqpnnf, 24PTS-1F011 brub\urqpnri

trruluuqlrb):

Uhruhlnn Cfrprlurtrlurhp h2hg, np tlhptuqruulpulurnnuih [rpur\r,utnug{h1k hrnurflrurl[r tr*phh ULr]t

lJ"npn hutlurluupurlrntil 202ap-l uhulurhriphp]r 12-hg ah\urhrlphp[r 13-p: Zhurruqnurru\urh

tu2|urumtulrp[r hr"qurtnur\ir tp qupqupultrhl qfrtrnr h qruphgp]rg urprnur4pntplnrtrlrhphg urtr2urnr"lurb

furtnptuuh\hfh pruclurfuurpp{r (€fa) hltutnrfurilp clqurjtrnrplnrtrp' \ur}u{urb h3nrpturlrn}uruhr-u\nrp3urh

mhuru\lrg ir il|r2urtltt4p]r pl{-}rg: Ljnrptu{rnfuuhur\nrpjtuh urhuru\[r urqrlhgnrp3nrhp €fa qqurltrnr-p;urh

tlpur nrunrr.iirruufphlnr hurt[up furfnpurutr\hpp tudhgr{h1 hh qgnr\nqnui (rl}rur1h }urfnprirutr ur}rq}r

hj nrpurlrnlu uhru\nr-p1 nrh), qtulu\urnqnni ( 2h2urnur - furinpr.iurh ulbulh Ir*rp
hlntpurr.|rnfuurtnu\ntp3nrh) h qfrghpnlnui (il|rujtr 2h2urnui\urt *h"lh hlntpunfrnluurhru\nrplnth):

Zhurruqmnnrpjnrhtrhph ptrfrurgpnrll nruntilhurulrprlhl k |urlnpurutr\hplr hurpruphpur\urtr urd[, rud[r

urhutu\ruprup upurqnr-p1ruh, \htrunrhur\ntplurtr, |rtryqhu hurh lurinpuruh\hpnuf hur\uropufr4urtruiurSlrtr

$hprihtnn' \ruurultuqfr u\urlr{nrplurh r{rntlrnfuntplnthhhpp 10 dU b 50 ilu purgur}uurpprl}r

urn\ulnrplurtr h +Ftu purgurtl-ujntpjurh qr.uldr,utrtrhpnui: Zhrnr-uqnurntp3nrhhhp hh murpr.[h1 hruh

qlrurhururhpn r-lhpur\ruhqhrlurb qgnnnurpfrnh[r uq4hgntplnrhp iur"tnpuruh\hph €fd qqu3trnrplruh tlpur:

Uprlnthptrhpp gnr3g htr un{h1, np fuilnpruutr\hpir \urSnrhnrpSnrhp, }rh2qhu hurh \htrunrhur\ntp3nrtrp
rfhburtrnrr-[ L fuLinpntil]rc 2h2unnrp3urtr urhgr-[uih phpurgpnul, ph+ npnul hhuurqnu{urb pnlnp
lrlnrpun]rnfuurtrtu\tu3lrtr ultqilurhtrhpnrr[ ATCC 9804 2tnurilp gnrgtuphphl L urnunlhl Furp&p
llulnrhnrplnrh €fd upphulr htlurullurlp A'I'CC 13007 2urr-urilr htutihrlurur: €fd h\uuititurip

]urinpruuhllhpfr qqultrntp3ruLrp runurtlhl pr"updp h pH 3.0-nul, purtr pI{ 4.5-nrti: tuilnpuruh\hp}r rlpru €fa
uqrlhgntplnthp \hLrghhupurglrur-\urh*L L h p2|r2hhplr qurururuluurhp hpu h\ruuniunip ppr{urbtr}r

-h*hrl &hhp-\urlu3rul L: Uluqlrum{, urE}uurbh} rurlp3nr-p}r rlrnr}rn}untp3nrhp \uni hu\uropu}r4ruhuirulhL

ilfrurgnr-plnrhhhplr rur.lhpugntdp \upnr1L purpd.purghhl|udnpuruh\hpfr \urjnrhnrp3nthp €fd h\rurnrfunfp:

Uurtug{r-ub urp4lnrtrphhpp Lurft}rnrlrrlhp htr qfrulu\rutr hn4{urbnui, npp hhp\urlnrdu qurhtlnui L

uruliuqptlurh (Minor Revision) {rntptr-f FEMS Yeast Research urluruqpntil: Up43nthphhpp trhp\urjrugr{h1

lrurtr br]pnqru\ruh ilurtrpLrupurtrr"u\tuh phllhpnrp3nttrtrhp]r Shahpurghr"ul]r 2025 p. \nhqphufrtr (FEMS

2025, puriru{np clhllntgnrd, Flash Talk) h uQhhuupruhur\urh q]rurnrp3nrtrtrhp tr phruqr-uhqurtnu\ruh

lntEnuftrhp' hurlrnrtr \urlnr,h qrupqurgtiurtr trqururu\hhp]r, q[iururdnrl"r|h1, (purtrur{np qh\nrgmti):

'lhptuultuurptuuurt[tuh ptrpurgpntti 3ntpr"ugtlhl hh fudnpruutr\tph hhtn ur2[uunnurtrp[r ilh 2u1pp
tihpnqtrhp, url4 p{nrr-[' \htrunr-tru\ntplurh npn2riuh \hnuq]rh rlhplnrbnrlqulL, trhp22u3]rh ppr{ubh}r
ur\ur}r{ &hhplr ptutrtu\nrpltuh h ppprufdurprltrpfr urripnqpur\urhnrpjurir rlhplntbnrldluh hnupur3ftr

glrtnntlhtnph-llr, il|rr.nnpntrrlpnrtfirhplr tuh2ruunlurh tr dlrurnpnh4plrnrdrulfrtr uhrlulfrn]uh:lrhph

lrqnurnqur3|rh rlhppnbntpjurtr, furlnpuruhtfhph fZhZtrhph lrilnplrflrqiugtfuh, ]rh2qhu trurh purlrntrtihpfg

\htrurutpurhnfr urprnur+pnllqurh qqurlhntfdJurh urtiufrqlr rihpnrlhhphlr, -J+ p{nrd' MATLAB, Super Pro

Designer bpuqphplrh: 3ntprug{urb rihpn+t hph rlhbuniuruhnrplnrhp urp4hh }ru\ trhpap{h1 htr b'rIZ
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Qtrhutupurtrnrpltul.r q2h rlutrpLurpruhntplutr, htrhuurLtrt pqhurfr\rujlr tr \htruurr-nhlutrnlnqlrur3|r

Lupnpunnirlrtu-hhpnrri: Qnpbnrrlltuh phprugpnrii d.hnp hh phptlhl S. cerevisiae ]Lu"[npuruh\hpfr l.rnp

2r-nurtftrhp, tuJ+ p{nrtl qlurqilurjlrtr h tlr-u\ntnluqfrh puryutrphhp}r Ub$uqhhp}r, }rh2qhu hurh

trururplrnrd/\ufrntti, tqpnurnhulftr hru\mulnpurhplr |uruhqurpnnihhpnr-1, r{fnnnpnh4pfrnuiur3lrh '}Lfd-F
urtipnqpru\tuh rlhlhglrnlr t[nr-ururhrntrtrp h hurfuururhur-lnril t nrunr.ilhruu]rph1 urlu hunfurq*pqh]h
rlnluqnpbur\gnrplnrtrp h r1Fur rltrpp oulfnuuqlrlr upphu]r qururuuiuuthnuf: Uuruhruq[rurur\urh

tltipurtqtur,npuu,rrntltuh phpuropnrrl &trnp l- php{tr1 hurr-hu&uqtrntplnth, lr"\ r.ltipur4urp&}rg hhrnn

ph4nrtrnrl \u-rc1t[ur\hpulnrpjurtr hhur \trp{h1t qtu3ilruhurq}rp Erasmus+ bpuqp}r 2p2urliur\hhpnul, np}r

ruplSnrhpntil htrurpru.l"p t1Llrth hp\\nr1il nruurtrnrlhhph t ur2|uurururtfhgthfrh rlinluurhur\ntpSnth'

hhururqnuru\ruh r"u2|uunnurhphhp lluruluphlnr- hqururur\nrl:

I.|rurhur -{urhlurtrp L2hg, np r"[pgnr3p]r 2p2urhu\hhpnuf rlhpruqururpruuunlurh k ilh\bh1L1nt{hh}t

\rupnl]l\ hurftulutupuhh thtruupruhnrplurtr durprnrupurqlnnntplurtr Sur\nrlurhurlr rlutrpLupurtrur\rutr
tr rfnlt\nr1ttrlhh hr-ur-fru\urpqhph (M'S) urdp[rntr[r rlurhpl-hhp[ h pnrluhpir qhtrhur]r\ur1[r \htnnpntr
(trhplru) h ur2|uruurhl ulpn$hunp 3uh Ulr2hplr (h-index 61) |uilpnrtl: bnunlu3ur iluruhurqlrmurllurh

{lrpurrrlurtnpuuurtfurtr ptr;orugpnul frpurlltuhurgt]h1 t Escherichia colllt h]rrlpnqhttuqtrhp]r tl

blntpur{rn}uurhtu\urlftr npn2 qhtrtplr php*t"ru:}rtr qhtrhuir\ur\utr }ur.Ipurqpntil' \fpurnhln{ CRISPR-

FIt'l' ilhpnrlp: Uilpnlgnrplunfp lnrpurgr{h1 tr qnpbhur\urhnui \}rpunrlhl k ilhpn4urpurhntplnthp' Keio

rltrlt glrnlr qpurlurplutr[r h]rilpn{ uurtuLtulntl rllrur\f h hurriur\grl*b rfnrurr,utrr,nhhp, hhpunJul1 atp

ou-lkpntrlr, h[4pnqt Lruq-4-h htrputlirtu{nptrtp}r (hyfB, hyfl), hyffi) h \tupqur{nplr2 qhtrhph (fhlA, hycA)

|uurluunultrhpntl tinrurrutrurtrhp: Uuruigrlurb rlnunurtrulrt pE, |rh2u1hu Lrurh ilhpnqlr hhp4prluh hurilurp

urhhpurdh2ur E. coli qlurqrlfr4trhpp phprlhl htr btlZ rlrnluurtrgqhl hh .i-lp pnrh' bphurtrir qhurur\utr
hurr"frulurupuh, npr.nhl 2urpnrtrur\tlh1 h hhp\ur3nr-rlu 2urpnrtrur[r{nr-rf hh lpuhg urdrlurh,

\htu-rtuttrt,pqhurlrllur\uh h hlnrpurtlrnfuruhurh*:ht gnrgurtrlr2hhplr ntuntr-firurulrpnrp3mtrhhpp uiurpphp

tquqilmlrhLpnrtl: Uururgr-lurb 2uiunihhpp hh.lp hh hurhqlruurhnui hhrnurqur ]unpurgr{rub
hhuurqnurnrpjnrtrlrhll, tr q]rurr,u\rutr hpruqrupur\nulhhpfr ulululpruuurilurh hrutiurp, [rtr2qhu hurh

urqurhnr{nul htr &hnp php{rub CRISPR-IrRT rfnp&}i hhp4pnrilp b'llZ-ntl:
IIhplr hu\urtrrlurpluh[ lr2lrg, np {hpurqrulnpururnnrilp }ipurtl"uhr"ugrlhlk trtnfrh}r urh}uhfr\ru\urh

htur.furluurputrntd 4n\tnnp Othr]hp Lhhgh qh\urrlurpntplurip 202ap-l uhqrnhriphptr l-hg hnlhilphp]r 7-

p ph\rub duilurtrru\uhururr"lr-ubntti: U2furuuuhphhpp \tur.nruprlhl htr hurlr"uuluururufuurtr hrufuurqEntil

trhp\ujurg{urE opugnqouqlrtr ulprh}rtr: C. necator HP23, HF649, HF547 (pGE3888) 2urunitrhpp

\nrplr{urg{h1 hh hturhpnurpn$ ultulriurhtrhpnrtf, il]r\pnurhpnp urdp nruntilhuruhp{ht k qfrghpnl-

Spnt\mnq-urqnulu3lrir (qSU) r.Ilr2rutlru3pnr-ri 7rfiin1/r.t1 qtrghlrh hun{hliurh quqrlurhhhpntd:

Zhuruclntnnrplnrlrhtrp[ phpugpnril ]rptu\rutrurgr{h1 t + urrupphp h}r4pnqhhurq Shpilhhuhhp}t
tlh\ntuurgnuf' nrlurl Shptlhtrurtihplrh ptrnpn2 lnrpuhruurnr\ rlhpnqhhpnr{: Opn2rlhl t rlh\nturugrlurb

Z]rq-trhplr \rur"nur1]nnh\ *\*h.lntp3nrhp, |ru\ SDS-PAGE h 'Western blotting rlhpn4hhplr \irpurnrfurilp

$hpilt hurtrtrpp |rqhtrurlr$h\urgrlhl t,h h uurnr-qrlhl t irpurtrg rlurppnrp3urh uruulrdtuhp: trurgurhur3ur{h1L

qilrglrt h urqrlhgnrp3nttrp unrutrdlrh Z[a Shpdhhtnhhpfr u]rhphqf h ur\rn[i{ntplurh r,lpur: 9ruururp{ub



Lu2luuuruhplr hjrilurt, tr- ulruurpuruur{h1 L hn4r.lurb purp&p urqqhgnrplurh qnpbru\g"rl uiluruqpnr-ri

ullrlr"uqlnlplurh hrutlurp: Strep-tr2tu4p{rub 2rnurritrhpl phptLhL hh Zru3uruuluh h hru}uuurhutlnui L

hhurruclntnnlpJnlhtrhpp 2urpnr[rtu\t,lrtt.truttipurlrnrp3urh QZh-nrtl:

. ,,tfurutrurqlrtnr,u\urtr r-lhpurqruurpuruurnuf 202412r, rlpgntlplr 2urhrunnrhhp' LhLhf, qhhil)

Qplrqnp3ruhp (fahrfur' oQlnprul tnptuhu\phqgh"l, \upqurrlnphtt hpp E. coli-|r

h3nr-pru{rn}ururhru\u3lrtr nulfrhhptr \*pqur{npilurh rih2 qgnt\nq}r rnurpphp }urnntplnthtrhp}i
upuplurhhhpnr,r-l, 24-2PTS-1F022 EruE\uqpnq hur]uurq]rb), Znlllru[rlh Zn{r\lr 'tlhrnpnu3urhp

(fahr-lur' nllurhpLhhplr tprtrunpglrnuilr U"q.ihg \hhuruqr.uqlr urptnu4pntplruh puphpu{nuip'
tupurtuplrtr rtlr2urr[u3p[r ulurltiutrhhplr \urpqu{npdurh il}r2ngml rub}uuEtr}r ururpphp

tuqpjnrptrtrplr Snrpurgt[ruh durt[urhru\, 24-2PTS-1F023 bub\uqpnq burfuuq]rb) b U]r1Llupr1

kuphblr fltu4hnuluhp (fahrftu' uZru\ruplrnurlr\hhplr tr\unilunip \ur1nth E. coli p2|r2trhpnr-ri

tlhpopu tlnrlrnfunrplnrtrtrhp| nrunnltruulrpntp3nrhp' npqhu pntuur\uh buqriurh

ilhntupnl|rrntrhpf htu\urpu\urhpliuqlrh r-ucglhgnrplruh rihlutuhlrqrir 24-2PTS-1F013 burb\urqpnq.

hLLr]uuiqlrb):

t-hf hf, aplrqnp3urhp t 2hg, np tlhpr-uulunnpuruurnufh lrptu\urhurs.lht L Zurlh-.IlrtnhLphpqfr
Uurpurftr-I-jmphplr utr{rutr hruriurlurupulhh thtruurpurhntplruh/rftuhpLurpurhntplurh }rhuui}rurnttnnuf
2025 fd-h oqnuunulr 1-hS hnlhtiphplr 30-U ph\urE durilurhur\urhurur{urbnuf: Zur2rlhurnt

durilurtrru\u-rhururlrubnril hturiululurnululuurh opurgntgrul|rh ullurhlrh Escherichia coli-|r 8W25113

rlurlpf tnf rqnrr-[ tr CRP qtnFtrrl \tupqur{nph: uqhr"urllnrgfr purgur\rulntpltur-ip dntururhurnul 0 q L -1 -hS

illrtr2h 20 q t -i fuurnrpluilp qlprr-\nq qrupnrhur\nr1 pH 7.5 1, pH 5.5 purp&p pnt$hprultrntplurip

tilr2urlur3phpnrr"i lrpr"u\r.ul-rug.lht L jntpurgr.lurb qgnr\nqf tr urpurur4pqub prinpriruh {hp2hurh3ntfuhph
(tlpghurppnr, lltuphurppnt, purgr"u]ur,uppnt, utupurppnt) purhur\[r npn2nui Furp&I

\r,urnupnqru\r-uhnrplurh hhrlnr\ ppnrftuurnqpuQllul|r (trttZ€) rihpn4nrl: tr*gh urJ4 hpurqruhurgr{h1 k

trruLr r{p2huldfanr 4hhfr4pnqhhurq h h}r4pnqhhurq $hpilhtrutrhpfr u\nfrintplurh npn2ntli qgnt\nq]r

l.urgru\ur3nrp3tuh, 2 q t -1 t, 8 q t -1 tlntrohtrurpr-uglrulfr uluqilutrl-rhpntrf: Escherichia coli-nul dp2Lupp{it
tr3nrpul]rnfurutru\nr-p3urh hhururqru nrunriltrtuufrpnrplnthtrhplr hrurlurp frpur\urhugrlhl k P1

pru\r,nhpfrn$*qh h pCP20 qlurqdh+h rifr2ngnr-l E. coli pur\tnhplrurl|r rnpurhu$nprfurgfrur, tr uuurgrlhl hli

\rutrr,urilrglrh qqru3nrh h \rutrturffrgfrtr \ulnrtr FocA rip2trurppr[ru1frh urhgnulnt thlhg[rnh rfnr-rnurtrurtrhp

MC4100 U 8W25113 btrnrlur\urtr 2rnruilhhpnril: Spurhu$npriurglrul|r urp4lnthullhrnntplnttrp uuntqrlhlk
uprflnftrpurqul|rh 21pr,u1ur\tuh nhur\glrurl|r (PCR) rllr2ngn{: .{huurhptr pprn urhurilrqh.iltg"gnr{ npn2{h1

L p2lr2hhpnui qlrpnluturprrliuppnrr.Ip2trruppnrilr-q uulllnru\nrglr purhru\ntp3nthp: Llnunurhur

2ururlhhpnr-rf rlp2trtupprllr rnhqr.urlrnfuntp3nthp npn2hlnr hunlurp nruntdhuru]rprlhl k riurhpthhph utdU

rip2trupp{r tunllurjnrp3r,urfp h purgur\urjnrp1urilp, lrtryqhu trurtr tip2trurfdpqh uhurlnq hirqn$nu$}rtn}r

tun\u3nrplurrfp: I,hpp22ur3|rtr rip2trr-upp{r purhur\}i npn2r"ftuh hulturnur\n{ \urtrurrfhglrl, qqurlnrtr

MC4100 AfocA b BW25113 AfocA dnruurtrr-nhhpp rnpruhu$npr.iurglrurl|r htr htrpurp\{h1 trfdhP::lacZ

Sr,uqn{: lluurgtlub 2rnurilhpnril lrpru\ruhurgrlhl hh hhpp22ru3}rtr ilp2trurfdfdrlh ptuhru\}r urhnulrlur\}r

n1'm2nril' p-qtuqur\uurcll'rrpucltul]rtr tu\urf{nrpluh npn2r,iutr il}r2ngn{, ulpululF22ur3}rh rip2t *frfu.l}t
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puLrru\|r npn2nr-r"fir ]rpur\urtrgrlhlk trrtZ€ urhurftqlr rffr2ngnr.l, h 2rurfr{h1k tl}r2u{u:ph pH-p' Uururgtlrub

up41nr-trphhpp fdnllt hh uiurfru funprugLrhl qruur\hpurgnr-rihhpp Escherichia coli-|r

hjnriau{rnfuruhru\ntplruh \urpqurtlnpilurh rlh}uurhirqrlt hnl, rfurufrh ]urinprirutr qrulriurhhhpntil,

ilruutrrur-lnpruqhu qupquFurtrhln{ Hhghhph qurururufuurhp ri}r2ur{urlpnr-r.I urb}uurbh}r urqp3ntptrhp}r

ururpphp \ntrghtrurpurghur:h qurldurhtrhpnul, |ih2u1hu hurh pnrSl hh ururflru ululpqruFulhhl rlp2hurfdfdqh

h3nrpunlrnfuurtrr-u\nrp3nrtrp, U CRP uqltnurllntglr +hpt rlpur \r"upqur{nprlurtr dh2:

Znlrrlrulrrlh 'ilhupnulurhp t 2hg, nl rlhpurqurr.npurur.nnuih lrpur\urhurgtlhl k 'tlhLLul|t
hurlurlutupurhnrti 2025 fr-h hnrhlruf 2-hg oqnurnnu[ 28-p ph\urE durilurhur\urhruuulrubntti:

hptu\utrurgtlhL t qpur\ruhnrplurb rlhppntbnrp3ntir h durtrphu3|ih \nrlurntpurhhplr ptnnpntp3nrh' 4

Clostridium ti 2 iltrpurtrnqhtr 2urtuilhhp: U2u\tlh1h &trtur"lrnfurlhl ttr urdriurh utrtrrpurflr2urrlu:ph \urqrihp
(6 tnhurull) urnurhdlrh dhpruhnqhtrhhplr h \lnutnplr4|rnr-rftrhplr 2r"ntudtrhplr irqururnur{np ud}r htutirup:

Ubfurubh]r urlFlnr.p phurpr{h1 k \uni qgnt\nq \unf pulrlnq: @np&tuph.lht hh ilhqn$}1 h phpdnS[1

2urulltrhp' pb4hruhnrp uhh4uril|r2ur{ur:ph h*qrlp purphhquurn k hr1t1 phprin$}ri 2ururdhhp}r
(Methanothermobacter marburgensis, Thermoanaerobacter thermosaccharolyicum) u6l hulfurp, npnul
r1h*.lht L \hLruruqtutrq{rublr urnur{hlurqntlh urd: Lu}uuqbn.l hp*h*hrugpruE ur2}uuururhphhpp

\urphnp tr ilhb qlrurulurh hh.tp hh urphhuuiru\ruh \ntrunpglrnr-rihhplr uurhrlEr.ftutr, purphlurilrluh tt
ilhbtuburtlul \hhur"uquqh pulp&p hph utnugrlurtr hr.uilurp, npnhp nthhh \|rpurnntplnth
llhtruuLhhpqhrutlr urnrugrluih ullphurpurtrpu3|rir nrrllrhhplr rf2ur\r"ir.utr tnhfutrnlnqlrurhhpnui: Lurfur"uqblr

|rpur\urhurgriurh tup4lnr-hpnui' ri2ru\rlh1L urphhutnur\ruh \ntrunpglrnrdlr urdhgriurh uhh4unilr2rurlurlplr

\*qri, \nhunpglrntr"fnuf \[rptunr.lurb riurhpturl]rt-r 2rnr"urltrhpf hurpruphpur\gnr-plrutr rI2ru\nui,

lrpur\ulrr"ug{h1 k \hhuuqnpbptrpruglrhnh \rununlruprlurtr hurtlur\urpqfr hhrn ur2]uurururhp,

qputrtur,lnl.l*E hilnt2hhplr rlrnp&tup\nui rihpuhlr urnuigriruh hturlurp:

Ufrltlurprl flur4hnuSurhp tr2hg, np {hpruulurupruuulnuftr lrpru\tutrr.ugrlhl t f}nrhp}r trn}unuifr

hurdrulurupurirnul (trnfuntf, ahptiurtilu) 2025 fd-h hnth{rup}r 15-hg rirupur}r 16-E pb\ub
duniurhur\urhruurr,lurbnul: .{hpurqurupururnilurh ptrpurgpnril hhururqnurur\urh ur2}ururnruhphhpp

lrpur\urtrurgqhl hh qu3rliuhurqpnq uurhriurhrlurb urnur2ur4purtrptrhp[tr h opurgntgruS]rh qluhfrtt
hunlurqruuruufutuh: thuhrurnr.[h1 k pnt3uhp[r Lpuurpur\rnlrhplr, hphpurlnulhpfr h rlhhpnflr

r.uq4hgnrplnrtrp hur\urplrnrnfr\-\ru3nrtr E. coli-lr tlpru' oquiruqnpbhlnr{ roGFP2 Slnrnphughhur
uqluru\nrg, RT-qPCR h Western Blotting rihpn4trhp: 8nt1g L uip{h1 np ntumrfhuru}rprlurb pnrluhpp

\nhghhurprughru:hg \rufurlurb rfnrlrnlunni tl, pZZh nh4npu ,lhd-ht' urnur2urghhprl opulr4r,uuifrl \uti
r-lhpu\utrqhnrpu\urh uqqhgnrp3nttr: RT-qPCR urp4lmhphhpp hurumururhl htr, np rihtrpnlp E. coli-ntil
urnur2urqhnril L opulr4r-urnlrrl upphu' katE h katG qhhhpf urpr.nr.uhurlmilurh dmn hp\nt urhquni urdml:

Western Blotting-|r r"tlr2ngnr"l ntunrilhur"hprlht L ilhhpnflr uq4hgnrp3nthp npn2 purrlurtrpur3|rtr

uqlrr.nur\nr-gtrhplr ulrtrphqlr {pu: .ll,puuluupuruurilurh ptrpurgpnui uuihrlbr{h1 htr E. coli-}r 15 trnp

hur\urplrnurlr\-\ulnrir rlnrmurirtn 2urunlhp' hru\uropulrrpuhtnullrtr qur2urulurhntplurh hruriurh*pqh

qhtrhplr rlnrtnugfruhhpn{, npnhp \oquurqnpb{htr hhmurqu hhururqnrnntpjmtrhhpnul b'l-lZ-nui:
Ir|rprun{hl hh duniurh-h-\hg ilhpnrltrhp l-r hunlu\urpq:urlhh bpruqphp r}np&urpurpur\urtr m{u1bhp}r
r{hplntb ntp3 ruh hurilurp, npnhp trnrl tiqhu \trhpaprlh tr Zurl uruuiurhntil :
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nI.OCbShL' r{hpnh}r23ul pnlnp philrutrhplr opulgnlqtu3}rh qpuhnrl tnufuurtnt urlrub ur2}uururuhphhpp

h tur"[ ttrph 1 unlur pul{rub :

Qlrurur\urh lunphp4ir hlrutnlr rur{urpr.n}rlr \htruurpurhnrpjurh Surllntlnhrn] r1h\urtr tI.U.

lurqurp3utrp tuh4prurlurpd.r-u{ npn2 phpurg}r\ hurpghplrtr' lunurltg2025-2026 nrunulhru\utr nurpr{u 2-

prl \|ruull3ur\|r (rlrhrnprlurplr 2-lrg-riiu3|rulr 29-t) rih\trrup\|r r"[uru]rh: ']h\urtr]r l1"l.Ihg h2qhghtl

nCurpdnthnrppuh qururnthurh, Epurqplr 2pgurhur\nnl hurpur\hg 4uruphpurghhph phupntplurh h

|utlptip]r d.hutlnpilrutr qnpbphpurgp \urqilur\hpu1h1nr hurtlurp \ppur\urtr bpurqphplr ilhlpu{urptrtrp}

t1nr1rflro ]rprr.r[lruhurgr[h1]p prul$pp: U2]ururnurtrpur3]rh nrunrtfirur\ruh qlurhnul hhp\urlurgilurE

rltuuphpuglrtph 2urpplrg bpurqphplr qh\tu{urphhpli \nrpilrg qhr.np k ptrurp{hb ilfrlt2h 10 qruuptrpurg:
gruphtr lruqruplurhp rnhlh\urgphg, nF hurpur\lrg +urupl-rpurgtrhph phrnpntp3rutr durilulrurl1

nruurhnrlhhpp \rnhuhhtr \pprullurh bpurqphpf r1h\urr-lurplrltnh \nrpilrg ptnnpr{urb rl}ru3h tulh

4ruuphptugtrhpp, npntip thh hurhptr\hnui hphlrg \ppru\utr bp*qph 4uruphpurgt hph hhur h 2hh

hruurr,lnn[ r]ruuuulu]uurur\[r hhtn:

funurlhg Registrar hurrlur\urpqnril 2-p11 \|ruunl3urtlntr.t 4uruurtlurh4qnq 4urupbpurghhph
ptuqurq[p2ht,ph t, e-learning hur.Iurtitupqnrt[ pnprp rltuuptrptuglrhph qlutrtrhpir h hurr.iruqrurnuru]uuh

tr1 nrphpI durtfrutrur\frtr uhrlur4phLnr \urphnpntpl tuh riruuf tr:

L24hg, np EuuI urnurgrub 2p2urphpur\*lrh (Cl4-26) trurluunnhurlnr-rf k qpuruht :*\h
ur2fururnur\hst hph b \ppru\urh bpuqphplr r1h\unlurplrhph hutr4lrqnr-i np*!h urqiuhn{ilurh

\httnpntrlr urtrophtrf hhur: Zurhqlrqilurh hqurutu\tr L phhurp\h1 4uruttrfrurgh ullulhb \urqiltiurh tr

il2urlpiuh hlnittu\rutr u\qpnrhphhpp tr \urqrfu\hpothf htuurqur hrutr4|rqnuihhp' hhp\ur3urghhln{

qpn$hunpur4ruurulunutu\ruh h*q.lh urhqunlhhplrh oprugntgur3]rh ultluhh hnp &hu2uulip, puur nplr

ulhrop t \Luqrir{htr h trhpilnrbr-lhh e-learning hruriur\urpq 2025-2026 ntunulhru\uh utupr{ur 2-pr1

\lruunfSru\nrd 4uruutlruhrl{nr1pntnp quruplrpurgtthpl, opurgntgru3[rh qlutrhhpp:

9|nnur\urh lo"nhn+h hurluurqurh, \.q.q., q4ghLu

9]nnur\urtr lo"frhp+tr purFunqup, 11.q.p., q+gh
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