
urpuLuqfnhoSnhL
bphuhfr qhrnur\rutr hruriurluruprutrfr

rrhhurupruhnry;ruh frrullntlurhurlr qlruuu\*l, Io"nhp+h
2025 p. hn\uhilphfrh 7-hh \uluguE frhq 3 h[utnfr

thtruurpurtrntp3urtr Sur\mlurhurlr qfnnur\urh funphp+h 2025 p, hn\urhriphf,h 7-h

frhq 3 b[uurg urtrg\rug{hg hurpgrturtr \rupqm{:

OfUr{Ufq'

1. 22 rrqUUL trupd.ptuqnqh \ppmpSurtr ti qlrurnr-p3ruh \mifrurhfr qfrurtu\urh h
qfrurulnh[uh]r\ur\urtr qnpbnthhmpputr upulilurhurqpu{hh (phriruurfr\)

$]rLurbururlnpriurh <Unur2urururp hhr"nurqnurmplmhhhpp ru2ur\gmp3urh qlrurur\urtr
phrfiutrhplr hurlurhp| ptnnpmplutr ripgmlp,-fr (U'] 2021) 2p2urtrur\trhpmri
|rpru\urtrurgqnq phrfurhhpfr pt p*gh\ uurph\urh hur2r]hurlmp3nrtrtrhpfr hurpgp:

2. ZZ qqUUL trurp&purq,nrlh \ppmpSuh h qllnmplurh \nilfnnhfr uZtrnurh\rupurl|rtr

nr-qr1nrld1mhtrhpml hhr.muqnr"nur\urtr hurluruqEhp 2A24" 2p2urtrur\hhpnnf
|rpur\urhurgq"q phdrutrhpfr Ut fr*ghh ururph\rutr hur2r{hrn{nrplmhhhpfr hurpgp:

3. ZZ rrqUUL -Furp&pruqm3tr lryrpmplurh h qpurmplutr \mifnnhfr qll"nur\urh tr
qllnur"nhiublr\ru\rutr qnpEmtrhmp3urtr ulurlilruhuqlu{hL (phriururfr\)

$frhurtruur{npriurh cUuqfrpurhrnhhpfr b hp]u"nururup4 hru3gnprltrhp]r

hhrmuqmnnrplnrhhhpfr ur2ur\gntla3urtr bpurq[rp-2022, r-lpgnrlpf unftirnqrhl, frh2qbu
hurh uUuqfrpurhurhhpp h hpfrurururup4 hrulgnp4hhpfr hhurruqnr.nnrplmhtrhp]r
ur2ur\gnr-plurh bpurqlrp-2O23, ilpgnrlplihph pt p.ugfr\ hur2{hurtlntpSnr-trhhpfr hurpgp:

4. ol-urrlurqnqh muuhnrl 2025" hrubpurulhurur\urtr ttpgmlpfrtr \htruurpurhntplurh

Sur\nr-lnhur[g hhppnr-hu\urtr +"+t r"turutrur\]rgt hph runur2ur4prftutr hurpgp:

I,UbShL' ZZ qqUUL trurp&purqnr-1h \ppnrplurh h qlrurntpSurh \nrifrurhfr qfrurur\urh h

qlrururr.nhlub|\u\uh qnpbnthhmp3urh ulurltiurhurqpurlhh (phriurufr\) S[Lubururlnpr.furh
<I-lnur2urururp hhururqnunlfd1nrtrtrhp[ ur2ui\gntplurh qfrurur\urL phriubhpfr hruluhpfr
pLurpntplurh ripgntSpr-[ (U'] 2021) 2p2urhur\trhpnrd frpur\urLurgqnq phriurhhpfr

pt frurghh rnurph\urtr hur2r{hurrlnrplnrlrtrhpfr hurpgg:

UfSUZUSSqbShL' <Unur2unnurp hhururqnunrplnthhhplr ur2ur\gnr-plurtr qfruru\urtr
philutrhpfr hur3uhpfr ptrurpntplrutr rlpgnr-3p,-[r (U'] 2021) 2p2urtrur\hhpnul

frpur\urtrurgq.n{ phriutrhpfr r1h\rur{urpbhpp' llhtruurprutrmp;ruh }ur\ntltnhufr r1h\urh,

k\nlnqlrurl]r h pbnrplurL ulurhulurtrntplurL urilpfrnLfr rlnghLr.n, \.q.r]., utrhtruurprutrnrplnttu

+Zh rrfrpurnur\urh \hhuurpurhntp;rutr h L\n1nqfnul|r lurpnpruurnplrurl[ urnur2uruurp



qfruuu2[uururnrl 9urphh Upurr.iurl[rufr r\ruqurpJrrrLp, qhhhtnfr\ur3fr h p22urpurhmplurh

uilplrntrfr ,l*phf, 11.q.+., ulpn$. I].U. Zurpnr-p3n,-lrJ*1r8, \htruurpfnth*Jh,
ilruhptuputrntp;urh h \hhuunnhfuhnlnqhurSfr rltipfrntrfr urufrurnhhur, h.q.p,tuntu2tuurup
qlruur2]ururnnrl L.d. Uuhurlgurbp, \hhrlurhurpurhnrplurh unfpfntrfr qpnShunp, [.q.+.
U.U. Unruphgurhp, \hhuupfrilh*lh, ilurtrpkurprutrnrp3rutr b \hhuururh]utrnlnqfrur3]r
urilpfrnhfr ,l*phf 4nghhtn, U.q.+. U.U. @nlurgruhp: Ur.nnph trhp\urSrugrlub hb

r1h\u{upt hph hunftunnur hur2rlhur{mp1nr-trp:

1. Ohrftu' uSARS-CoV-2-|r hhrn \rurqqu8 qhtrnilrul|rtr rutr\ru1nr-Lnrplutr trnp

qhhhnh\u\urh ilrup\hptrhpfr m rlpru \upqrurlnpilurtr ilnurhgnutftrhpfr il2ru\ntd,
0ub\urqfrp 21AG-1F068

thllunlrup' flntphtr Zrupnrplntblutr
Zur2{hunt dunfurtrur\ur2p2urhnttl COVID-19 h}r{urh+lrhph fuilphpntd qhurhtuur{h1

hh urplurh lh;\ngfruLhnh l, pnt\urlp2hZlrhph phlnilhptrhpfr hp\urpnrplnthhhph nt urp3ruh

ulltuqtlurlnttl 'ILfd-h opufr4url|rtr {tnuu{urbpfr \htruuniurp\hf, 8-hfrrlpopufr-2-

rlhopulrqnr-urtrnqlrhfr (8-OHdG) dur\tuprlur\p' \*lorl*b hfn{urLanrplurtr bruhpntp3n.Lhg,

hlr{ubahhp}r uhnfrg h ururpfrpfrg: trurgurhurlu{h1 t, nfr burtrp ptrpurgpn{ hfrrlurhrltrhpfr

phlmihphhph *.lhll, \*pd hh, h"\ 8-OHdG-h ilur\urprlur\h urqhil, FurFdF k'

hunlhilunnurb tifrhhnr-lh ururpfrpu{hL lortfh.ihZht, bruhpmp3urh hfr{urLrlhhpfr hhu:
I-h3\ng[rut hph h pnt\url fgftZLhfr], phlndhphhpfr hpllurpnr-plmbh nt qlurqdur;md

8-OHdG-b rfiu\urp4ur\p hur{uruur}rnphtr pm3lhh rnurfiru ururpurh2ururhlurnnrl2 tr COVID-

19 hfnlurhrlhhpfrh AUC \nphpfr rlhplntbntp;unip: Furgurhurttmlht hU hfrt{ruh4nrp3urtr

burtrpntp3nttrp \urhlunlln2nrl phlnrihpbhp[r hp\urpnrp3nrhhhfr]r lr 8-OHdG-h ilur[urp4ur\fr
uuhilurtlu3frh urpdhptrhpp: Uurllur3h uhnfrg U uurphphg [ur]u{rub ,Ihlht, U burhp

ptrpurgpn{ hfr{uLrlLtp}r htrpurfuilphpnril rnuputr2ururnrl \htruurilurnhhpp ilfrurltr

th1 \ngfnnbhplr phlntihptrhplr hp\upntp3nrtrb kp:

Zfnlurtrrlhhp[ ]udphpmti uurphphg \ur]u{ub thl\ngfnnhhpfr phlndhpLhpfr

hp\upntplurtr \urpdurgnr-titr urqhlh 4ubr1urr1 Lp phpurhnr-il' huilhr-iruurruE urnnq2

riurp4\urhg hhur: Chrl npnul th3\ngfnnhhpfr phlndhptrhplr hpllurpnrp3nrhp hur\ur4urp&

\nphgurgfrur3fr rlh2 Lp 8-OHdG-[r ilur[urprpu[fr hhul:

COVID-19 h[{ut4bhp} urpyuh ullurqriur3[ Lrim2Lhp[rg urh2ururrlhl h

urpulluF22urlhh 'ILfd, nph uhprlhhur{nptlutip qurpqrlhlm hh urpr'nulp22tulbtl

rflrunpntr4pfrnuiur3 ]rL 
rlLfd-h hur2nprlur\rutrmp; mtrl-rhpp:

Zur2rlhunr- durilurhur\urhurur{rubntil hpurqupur\rlh1L 5 q}lnru\urh hnrl{urb:

2. Ohriru' <ltSnqruulrtnhuur\rutr hnqruuuuprubpLhpfr rurlur\ur1nr-rfp npqhu rup{r
k\nlnqhuqulL hfdttutlut4[p. rylurbg pruphlurltfiutr lrnpurpurpurllutr ilhpn4trhpp>



Uub\uqfrp 21AG-4C075

thllurlrup' gruphtr luqruplutr
2ur2rlhtnm durilurtrur\urhruurtlurEmil qluur\urtr phdurlfr ur2fuurtmuhptrhpg

frpu\utrurgqhlhtr qur3r.iuhurqpn{Lu}uurnhurlurb urnur2ur+Fuhp[h hurilurqurr.nuu]uurh:

Zur2r[htnnt dul^lurhur\urhunnrlrubmil [rpur\urtlugr{h1 hh hhtnurqnmntplnthhhpfr

urprgnttrphhplr rlhplntbntplmtr h qlrurur\urtr hn4rlurEtrhplr hurluruqunnpururnnril nL

r.nqurqpnui, r.ftuutrurr{npurulhu UQC-nuI Ulr+qfr\rl*b urtfuurqphpmr-l uulurqp{hl t mp
hn4rlurb: Ulu durtlurhur\urhururrlruEmti tnqruqprlht t trurh qFBh rntuup qlnr-tu, npntrg

hfriltru\urtr tluup tup4hh Ulr+qnh.lh1 htr Scopus-mil, frtryqhu trurtr npqhu fudpurqlrp
uqurqprlhtL 1 qttpp,npp hu Ut +qpU.l*b k Scopus-mri:

rr. lurqurp3urhp lr2hg, nF 2024 fd. hn3htiphpfr 12-13-p $puhufrur3fr @*phq

prurlurpmtl ]o.Iflr urL4utltrhpp rfuruh\ghlhh "Sustainable Water Management and Resource

Adaptation: Security and Energy Nexus" ilfr2urqqur;frh qfrurudnrlnrl[rL, 2025p. uhquhtlphpfr
3-hS 6-p' Zmhuruururtrfr ltnu purrlurpmtl \u3rugurE u19th International Conference on

Environmental Science and Technology, ilfr2urqqurlfrh qfruurdnrprqhb, h"l1 2025p.

uhquhtiphpfr 15-hg 18-p' f]nruuruururh[']ur2hmplurh']nh[r ftnuurnrl purlurpntr.i

\rulurgurb <Catchment-River-Estuary: Studies of Soil Erosion, Channel and Estuary Processes>

tifr2uqqu3frb q[ururdnrlnrl]rh: trrLrF qfrururdnrlnr{trhp}rh hhp\rulurgr{h1 htl

hurrlnp4urqpnr-p3 nrhhhp :

2025 p{u\uLf hnr-hfrufr 27-bS hmftu]r 7-y 9ruphtr lurqurplurtrfr q"qrfhg

frpu\rutrurg.lhl L qnpbnulmil oFunogen, \urqtfur[hpulmplnrh (Znrhruuururh, Uphhp)

qpn$hunp Upurtrurufrnu O. Ulhpu]rmfr LluFnpurulnphur urrlur\uflurb hnrlhp[
ntunultruufrpntplruh trnpurqnt3h rihpnrlhhpfrh burhnputrurlnr-, urbruflrqhhpp

frpu\tuhugtrhlnt tr uurugtlurb ruprlSnttrptrhfrg rlhplntbblnt hurtiurp:

2025 p. uhqtnhtlptph 24-hg hnllurhtlphph 9-t gL\urb durdruLur\tuhruur{rubnni

qlrurur\urh hhrnurqnurntplmtrhhpfr h hurdunnhrl phtrurpllmrilrhph [pur\urtrurgtfurh
trquruur\nr{ btlZ L durilurhhl ouurphp\3tu qnpEphllhp, f}nturuuuuhfr '}ur2hntpluh
Zurpur{urlfh 4ur2hurlfrh hurilurluurpurh[ ulpnQhunp Sunnlurhur Ufrh\frtrurtr:

3. Ohtfru'<Fnruu\rutr bruqrirurlp rt[llgntplmtrhhpfr t hprrtdn utrL4]r tr \hphpfr
ulpultu{Fnt.lalurh \nhuhpr{ruLuhhp} l, Irrp \hhuurpurhnphtr ultuhtl hunlhlnuit hntt

il2u\rfuL nlnpurnrd,
Uub\uqfrp 2LAG-4D027

'lhllurlrup' Lrufrpru Uurhrulryuh

Zur2r{hr"nnt dunfurhur\urhruurrlruEmri phrlurl}r frpur\urtrurgtfurh phpurgpntd

[uruup{h1 t bur}uurqb}r ullurtr}rh hurilurulurururu}uurh ur2}uuruluhp: hpur\urhurg.lhl t



urtupphp lntbunfq{ubpLhp}r ilhrnurpnfril}r\u\urh {hplntbntp;nth, munrilhuufrp{h1 hh

u1r1 rilrurgntpSnr-trhhph r"q+hgnrpluh tihluurtrlrqrltrhpp ururpphp phuu-hruriurllurpqhpnnf:

tr*gh ru34, hhuurqnurrlurb pnr-uu\urh lnrburtlqrlurbptrtplr \frpurnilunfp ti2ur\{t1h
ubl4[ \ntruhp{ruhurfr puryx+pnrp3nrtr: U3u hhururqnurnrp3nrtrtrhpfr urp4lnthphhpp

ti2ut\iluL rlmlmrl hh:

Zur2{hurm ururpnril urqurqp{h1h 2npu hn4r{urb, npnhgfrg hp\ntup' Ql purnnp4fr

ilfr2urqqurl|rh, tl;ntu hp\nrup' Q4 prunnp4[r ruriuurqpnttl h rlh\ tihhuqpmp3nttr, frtr2uihu
tluh nulurp\rlh1 L rrrqtuqpnr-fdltuL 1 qfnnur\urtr hn4{urb (ql purnnp4) (uilr{rmlr

urfiurfrhpn{' uqurqn{hL k 13 qhuur\urh hn4{ub):
Zur2rlhurnt urrupnr-f l".tfh urLrplilhhpp iluruhur\gh1 hL urrupphp urhrlur[urh h

il|r2urqqulfrh qiruurdnrln{rhpfr (ur{urltrhpL urn\ur htr huniurqururuu}uurh purdhntrl):

fu ,iph r1h\ur{urpp u{ru2ululurtrhl k qn\unptu\urtr ururhtrur}ununrp; nth:

Luluuqblr |rpru\urhugilruh pLpurgpnril &hnp hh phfrrlhf rntrul
duniurhurlluhururrlurEntd hurluruurhurlurb uurppur{npnrtltrhp}r nL qurpulqullrhfrt, ilh
ilurup:

Lurluurqblr urp4snthplrhnp lmuurpurhrlhl htr

hruppur\hhpntr.f:

uurpphp puur{ur\utr

4. Ohtiru' ,.ZuJruutnurhh {uuuhq{rub h }rtr{ruq}n{ \hlqrutnuurhuru\trhpfr tnurprutntruh

tfqhlur{npnrtltr nr hrutfiu\rupq4ilp,,

Uub\uqfrp 21AG-1F033

th\rurlrup' Uurpfrtrh llnruphgruh

Zur2{htnnt durilurhur\urhurur{urbnr-il hur2nrlntp3urilp hnurlturtrurgtlhl htr bpurqpfr

run2h +fnlurb hquruuu$rhph nt |uhr1[phhpp: Zfrtihurllurh hqunnur\b L hrlhl Zur3uruurruhfr

\htr4urtrur\urh ur2fuurphh hunftup unur{h1 rlmurtrqur{nf, ht .l*qh{ h qurhqurtrmp;uh

\*ptp nttrhgnrl urhuur\Lrhpfr ururpurbrlurh opfrhrulun[nr-p3mtrhhph Furgurhurlurnttfp,

+FruLg qnurhhg[ul uurpubrlurtr tin4hlurrlnpnu"ftr h hudur[urpqntilp:
On*qph 2p2urLu\hhpntti frpur\rutrurgrlhl htr hurtlufrp ur2]uurururtrptrhp'

hhpun3rul 4ur2uur3[rtr hhrnurqnrnnr-p1nr-trhhp, npn2 ht.l*qtrl rnhuur\hhpfr (&\hhp,

ilfr2ruurLhp, fuf\uniuptffrhhhp) ul.rqnr-pugfrnh rlfrLurilfr\ur3[r U qnuhtrgfnul
urrupurbiluh ilnrlhlunlnpntil, [rb2qhu hurh Zur;uruuurtr]r \htrurupurqriurqruhnrpluh
[urphnp l".iphnh (uurprlhp, r]runlr\unirupilfrtrtrhp, qurtnfr\hhp, &\trhp, hp\\htrgurrlbhp,
unrlnr-htrhp) urrupunhnilfrur\urtr h k\nlnqlrur\urh ntumtlhurufrpnrp;mhhhp:

O'p*qhpp Luprumhl L ilfr2urqqurlhb hurtfurqnpbur\gntplurh phrllurltrilurt-rp, [rtr2[r
rup4lnthpntil \urqriur[hprfrlht htr huriluruhrl hhurruqnurnrp3nthhhp, ur2|uurururdnrlnrlt hn

b h*+frhph tlhpurqururpuruumil: Qfu.nur\urtr urp43mtrphhpp hhp\urSurg{h1 hb

rifr2urqqurlfrtr qfrmurdnrlnrltrhpnrtf b hpurururpur\rlh1 Furp&p rlup\rutrfr2 nthhgnrl



qfruu[uh ruiluurqphpnul: Unuh&hurhruurnt\ hrlurdntil L Zur3urur.nurh]r hurilurp

oururpurblrtr ht rl*qh.l \htraurhfrtrhpfr urnur2frh hruiluqurfrturl1 gurLlfh uutrlEmrfp:

Un*qhpn n1 rllrurltr nthfr hfrilhurpup q[rnur\urh h2ruhu\nrp;mh (hnp uhuur\trhpfr
hurlurhurphpnril, $urnthurl[ gmgru[trhph dZqpmnril), ulfr hhp\ur3urgtrntrl L \frprunur\urh
r.ihb tupdhp' huluruurhlnrl ulhuru\urtr tfur\urprpl\nr{ ptruruluhuluhur\urtr npn2mrftrhp}r

\ulrugdurtrp h llhtruururtn{ururhqmplurtr h}riltrur}utr+lrnt hfrh lntbtiutrp:

5. Ohttru' uOpqruhu\ruh prutlrntrtrhp[rg \thuruqruhq{rubfr h \htruruttrhnqh*tt,

t"lo*hhnqtfurtr \htrurupfntflu\utr nqlrtrhplr phntpuqpnldp L

opulr4rurlhpu\ruhqtrnqur\urtr \rupqru{npntttp,
Uub\ruqfrp 21AG-1F043
tlh\utlup Utrtrur Onlurgruh

Zhurruqnurntplnthhpg 2urpmh*Urlhl htr opqurhur[urh pullrnhhhpfrg iluhptur;]rh

\hbuurqurttq{urb}r U \hhuurtLhnqhru:h uururgrlurtr b punlrnhhhpnr-rl tiurt-rpthhpfr

\hLuuplrtlfrur\urh nul]rLhpfr u{upqurFurtniurtr nr-qlnr.laJruilp: Uurirptur3}rh rlurnhfrpur3}rtr

uurppnrf nrunttlhur"hp.thl t Escherichia coli 8W25113 2ururtifr hnuurLp runur2urghhlnr

nttrur\nr-plnrhp qgm\nqlr ]uilnpr.Iul-r qurltitutrLhpntil: @np&hpp \urnurp{h1hL urrlfpulhL
gnlulhqh 3npqhtrurlfh tfntrnurLurn{, Ub$-urqfr tfmuurg}rur llFr.t' DK8, tunurh&frtr

hlrrlpnqhhurqhhpfr purgur\urlmp;urilp ilmuuuLurtrhpnrl' hyaB, hybC, hycE, hyfG, frh2ulhu
trurh Fn1np hfrrlpnqthurqhhpfr prugur\urlnrp3urdp ilnunurhrntrhpnrl: Srfurufrhpp

r.iuruhurtr2ntd hh F"Fr-Ub$-urqh +hpg k1h\urpurpltifnu\urtr hunlullurpqnrti hnuurtrph

qhtrhpurgrlurh qnpbptrlaur gnr-rl:

'Ifrurup\t[hl hh hurh C]ostridium ghrtlr riruLpkbhpp, tfuruhunlnpurqhu' Clostridium

beijerinckii, Clostridium pasteurianum, Clostridium intestinaleh Clostridium acetobutylicum

2urrur.fhhpp: Opqhu unr.purnpruur l1frpurnrlh k frqtrnghgntlnqur;frtr punfntr ilhluuurub:

Zhrnurqnur.{h1 htr tiurtrpLtrhpfr urdtftutr gnr-grutrfr2lrhpp h iln1h\nt1ur3frtr 2purEtr[r (H,
urFrntu+Fnr-p;nrhp }rhr* urtrpprlrublrL qultiurhhhpnril:

Zhrnurqnurrlhl hb Cupriauidus necaror H16-h b tnrupphp Z[ra-ru1[rh

]uurhqurpnulhhpn{rlntururtrur 2rnunihhph (HF388, HF380, HF371, HF210) qpnurnhur2upd
ntdp (Ap)' Lhpp22ut3[tr pH, prurlurhpurlfrir qnuhhg]uu1 (A<p), ptr4hurtrntp h FoFr-

Ub$tuqur3frtr ur[urfllntp;nttrp, trruh H./K. rfrn]uurhur\mplnrtrp' purguhru3tnhlnr hurdurp

Hz-opufrrpugtrnq Zfra-hhpfr +hnp h 4purhg hhprlpnuip qpnurntrru2urpd ntdfr &hrurlnpriurh

dh2 h l1*rtp FoFr-Ub$urqfr qnpbnr-hhnr-p;urtr hhu:

Zhr.nnrqnuntplnthhhpp 2urpmhu\{hl hh hurh saccharomyces cereuisiae ATCC

13007 |udnpurutrllfr \htruurqruhq{urbfr h [htruukpurtrnf upulrx+pntp3urh mqrlnrp3ruilp'

\urptrurilphpph urpmur+FntpJurtr punlrntrtrhpfr lnrpugr.iurL qurSrfurhtrhpmtl:

Uprgnthphhpp gntlg hh ur{h1 np $hprlhhuru3}rtr hrlurhur\n{ hur}uurqhu r.f2ur\r{urb
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\uptrurtiphpph ulpurlu4pnrplurh pullrntrp brunur;nttf t npqhu FurF&F
urp43nrtrur{hurmp3ruh untpurnpurur' uqfrtnur\ntgfr h \hhuurkpurhnluururhurlnt hruilurp:

Qflnur\uh lunphp4urmm' a*ph Un{hpup (Gary Sawers) unrlh p{u\urtr}r
uhqurhtiphph 21-Fg 27-g ur3gh1h1k b'IIZ, npfr phpurgpnril phburpll{hl hh hru}uurqbfr hhur

\urq{urb q}rurru\uh hurpghp U &huulnprlhl urnur2fr\ur rfrnp&urpurpur\urtr

ur2]uurururhphhpfr hurfuurqbhpp:

Zru2{htnm duilurLur\urtnunn{urbntil }orifh r1h\ur{upp +trilhl k HORIZON-ERC

4puriur2hnFhh (Proposal ID: 101267747), 2 500 000 h{pn S}rhurtruun{npr.Iurh hurduip'

uTransforming Organic Waste into Bioenergy through Redox-Driven Microbial Pathway,

phr.Iur3nrl:

Zru2r{hurnt durtiurhur\ruhunn{urbmil mulurqprlhl L 3 ri}r2urqqur:ht qpul"nu{nr1
hnrlqurb(ql), ,rt hg 2-p' qfrurur\urtr ]unphFr]tutnnr- e*ph Unrlhpu[r hhrn hurr.Iurr.nhrl:

turifh urhrlunlhhpp ilruuhur\gh1hL ASM Microbe 2025 (lg-2Shnttrfrufr, 2025p., Lnu
Utr2h1hu, UUL) qfruurdnrlrrrlhlr, FEMS MICRO 2025 (1,4-17 hntl]ru[r,2025p. U]r1urh,

hurrufirur) hurtfurdnrlnrlht, <9hLuupurtrur\urh q[mmplntl-rhhp tr phurqurhqurtrur\urh

lntbnufhhp' hurhnttr \ur3mh qurpqurgiluh trqruurur[trhpfr, (24-26 uhulmhilphp, 2025p.

bphurh, Zur3uruurruh) urnur2fh qfnnrudnrlntfrb: 2,ruhr1hu hL h\h1 qurur.nurntu3]rh h
ptuhunlnp 10 qhl1nr-3ghhpnr{:

nfnCbShL' hpur2|uurr[nph1{hpnhfr2url FnLnF phrfurtrhpfr hhuuqru $frhurtruur{npntilp:

I.UbShL' 2Z qqUUL trurp&purqnr-3h \ppmpjurtr b qlnnnr-plurh \nilfruhfr
uZhnurh\rufiuJhL nlqlnllaJmtrtrhpn{ hhururqnururlfllh trur}uurqbhp2}24" 2p2ruhruUrhpnul

[pur\urLurgt]"nt phrlurhhph plrfr*gh\ rnuph\urtr hur2rlhur{ntp;ml-rtrhp[ hurpgp:

UI.SUZUSSqbShL' uZhnurtrhurpulhL nllqnr-fd]nthhhpn{ hhuuqntnu\ruh hru}uurqEhp

2024u 2p2urhur\bhpnttf |rpur\urhurgt].nrf phtfruhhpfr r1h\un{urplrhpU' \hhuurpurhnrplurh

$ru\ntltnhurfr 4h\urtr' L\n1nq[rur3[r h phnrp]utr qruhqruhmp3urh urilpfrntrfr 4nghhtn,

\.q.+., u9htruurpurhmlaSnrh> qzh 9frpurnur\urh \hhuurpurhmplurh b L\n1nqlur1[

LurFnpunnnphruth unru2rurnrup qfnnur2|uururnrl tlruphtr Upuniu3frufr lurqurplurhp,
ilurhpkurpurhmp;rutr h [htruuruh]uLnlnqfrul]r utlpfrnb]r qpn$hunp, t1.g.r]. 9urphh Uprlhtrfr

On2nt\rutrp, \hh4urtrurpurhntplurh uniplrnlrh .L*frhf, [.q.fo. U.U. lurqrup3urhp: Unnph
hhp\ur3rugrlurE hl-r rth\uqurplrhnh hunlurnnur hru2rlhr.nrlntp3nrhp:

1. Ohrfiu' uSnphbfr, qulFnt- h &frphtrnr GreenTech il2u\ntil. r]Futrg

4]ntu:4pnqru\rutrntplnttrp urqlrnrpluh h hpru2urfr b\ruuntruilp' \hhurub[rh
trutrntfiuuhfr\lrhnh h \htrururubnrfufr hunfur\g{urb !}rpurnrirutr qrulfiuLhhpnril,



Urub\urqfrp' 24FP-4C0 I 3

th\urlup' gruphh'[urqurp3ruh

lur2{hunt duilurhur\urhrurnr{urbmrf qfrnur\utr phrftulfr ur2}uurururtrpbhpp

frpru\utrugqhlhh qur;ilurtruqpnrl hurluruurhurlurb urnur2u+Frutrpfrh hunftuqururruufuurh,

tfuruhur{npurqhu }rpu[uhurgrlhl k qpur\urhnrp;urtr t{hplnrbnrpSnth, 2rur}rurL}r2trhp}r h

gntgurhfr2t hnh phurpmplnrh, \htrururubnllub ufrhphqfr Lur]uurqururpururnur\ruh

ur2]uuruuhptrhpfr frpru\urhurgnr-f, hnqhph npurllh rlntrlrpnplrtrqlr tihpnrltrhpir

ntunttltrurulrpntp;nth, hhtnurqntnnlp1nrtrtrhplr ]rpur\urtrurgilurh r.nurpurbpfi

ntunultrurulrpntti, urtrhpr-udh2u1 uulpplr &hnpphpmrf (\hLuuruEnrfu]r qururpuruurilurh

hurilurp dtr2nr-furlfrtr rinQhlurSfrtr {urnurpurtr) h 4ur2uur1[rtr nL tluFnpururnf]
u2]uururrubphhp:

Zur2{hrnm urrupmil (21-27 uhquhilphp, 2025 p.) b..IIZ L drurlurtrhl oururphp\p:*
qnpbptt\hp.Ifr2Lnr f}ru2qmurp: Qnpbnr-rlilurh phprugpnui hrur.fturnhrl r{hplmbrlhlhL ilh\
rnurprlur phprugpntil uururgrlurb nfrn2 nrunttlhuru[pmp3mhlrhpl, ruprl3nttrptrhp tl
pLLup\{h1 htr hhuruqru urLhfrptrhpp:

Zur2r{hurm ururprlur ptrpurgpmtl urqurqp{h1L hp\nt hnrp{urb b ilhll qpph qlnr-}u:

trn1np qfruu\urh rl2]uurururLphhpp rnqurqp{h1hL UaC-nui phrlqp\.I*E urtluurqphpnril

l, qpphf,h 2urppnril, npnhp nrhhh tuq4hgnrppuh qnpbur[frg:

2. Oht[u' <Unrpdfr pun[rntrhhp]rg hplilmpA uhptr4fr \htruru{runhf}rph utnugnnlp

\hn*ht".l ptrur\rutr hr urphhurnru\rutr ilurtrphurprutrur\urh hunfur\hgnrplnrLhhp'

urqhl \rutnu2 urqurqu{h hrutftup,

Urub\urqfrp' 24FP-3D020

th\rurlrup' gruphh fdn2nttrlurtr

Zu2{hrnnr durdurtrur\ruhruur{urbnr-d frpur\urtrug{h1 hb unrpd}r puu]rnbt-rhp}r

(untpdfr trun{urbpfr h purlurt frh) $hqh\urp}nlfrru\rutr munr-iltrurufrpnrplmhhhpp, npnhg

ruprymtrpmtl npn2rlhl hh ph4hurhntp L gtrr]nl qht + b3mphpp, uqfnnur\nrgfr

qurpnthurllntpSmhp U COD gmgruhfr2hhpp: .{hplntbntpSnrhp gnr.]g k urtlhl np unrpdfr

punfrnhhhpp htupmuur htr opqurhur\rutr Fuqulrlph2trhpm{ b nr-hhh ilhb hhpntd

\htrururlurnhfrptrhp[ uprnur+Fnrplurh hrurfurp:

Zhrnurqur rlrnr-1nui munultrruuhp{.hl t E. coli-lt 8W25113 ,l*tph urFqh b

Snpqhlrur3frh ]uur]uurmilhhpn{ tfntr.nuhtnh (BW25113 AhyaB AhybC AhycA AfdoG AldhA

AfrdC AaceE) urdp unrpdlr Lurn{uEpf h[4pnflrqurunul ururpphp pH-h ulur3ilurhtrbpmti h

qilrghf"il, urn\ur3mp3rutip: Uprl3nthptrhpp gnr-lg hL u{h1 np r.lnunurhrn 2rnurilnrtl Hz-]r

\nrurur\ur1frtr urpurur4pntplmtrE qqutrnphtr pupd,p k hr1h1 (ilfrh2b 15 L), huru[htlurutub

.l*:ph urhulh urp43nttrplrhfrh hhrn: trurgh *lr1, hhrnurqnur{hlhh umpdfr hp\nt prurfrntrtrhpfr

rnurpphp hrupurphpur\gnr-pStutip ]uurntrmprlLhpmil tlurtrpkhhph *dp h uqlrtnur\mghhpfr



lnr.purgnr-ilE,gnr-Jg rnurLnq, nF .g coli-L, ulp+lnlhurlhrnnphh oqrnulqnpbnril k opqurhur\urh

blmphpp:

\unnurp{h1 hh trurh huilhilur.nur\urh nrumdhuufrpmplmhhhp tuJL

q3nqurutruhuurllurtr pu{rnLhhpfr (Z*p*nt, du[b4hr1[ U uphuburl[]r Jnr.qh

ulprnu+Fntplutr ritrurgnprlhhp) lmpurgriutr {hpuphplurt, htr2p hh,.tp t hurhrlfruurhurlnt

rlFurhg h unr-p6[r pun]rnhhhp]r hurilur\gt{urb \}rprunnr-pluhp \htruurqurbq{ubfr L

\hhuurrlurnhfrptrhpfr urptnurrlpmp3nthmri: trurgfr urJ+, frpru\urtnug{h1 hL hp\r}rnt1

|urfnptiurtr rlrnp&hp S. cereuisiaeb, E. coli durhpkhhplr riurutru\gntp;urilp' \hhuurtprutrnfr
L \htruur2purbhlr uuurgrlurL trqururur\n{: Up41nr-t-rpLhpp gmJg hL *rlhl, n}
]ur.inpuruh\hfrh l1[purnmp3ruh 4hqpmri urnun{h1 trqururru\ruhurprftup L \frpurnhl
prurlrntrtrhpfr ununlhl FurIl&F llnttghLurpurgfrrutrhp:

Zurmm\ nr-2rurlpnr.plmL t rlup&rlht }uhuu urhrlhpnp ilrubpktrhph *dh h Hz-[r

upulu4frntp3ruh muntultrurufrpmplrutrp unr-pdh frlZ*h.lub prurfnbLhp[ hfrtlurb t{pur:

Zhuurqnur{h1 hL ,lhg 2ururdtrhp lnpu dhqn$}r1 (Clostridium beijerinckii DSM7/L,

Clostridium pasteurianum DSM525, Clostridium acetobutylicum DSM792, Clostridium

intesrinale DSM619I) b hp\m phpiln$fr1 (Thermoanaerobacterium saccharolstricum

DSM869, Thermoanaerobacterium thermosaccharolyticum DSM571): Udh rlrnp&hpp

\urururprlhl hb I"h"* urhurhpnp qurSiluhhhpnr-f, npurhrl prufnLtrhplr ururpphp

\ntrghLupurgfrurhhp (20-80 q L ') qhfruln{h1hir npqhu urb}uurbh}r urlp1nlp: Uprl3nrhptrhpg

gnr.lg hb ur{.h1, nF ilh 2urtrp 2rnunihhpnui Hr-h ulpmur+Fnrp3nthp pullrnhhhpfr

urn\ur;ntp1urilp qhpurqurtrghl k qgmllnqfr b puhtnqh urnntq[r2 bilnt2trhp[rtr:

Uurulrur{npurulhu T. thermosaccharolyticum DSM57|-nttf h C. beijerinckii DSM79l-nuI

2ptubhfr upulru+pnt;aSnthp huruhlk il|rh2L 76-77 rlU, frh2p rllr puhfr uhqtuil qhpurqurhgnrr.i

k urnntqfr2trhplr gntgurtrfr2trhpp: L\ruurlhl k hul-r, np oqufrtltul urprllnrhpLhpp qptutrg{h1

hL ti[2[L (20-40 q I') hntrghhurpurgfuutrhpmtf, ilfrh2r1hn Fulp&fr ilntrghhupurgfrurhhpp (80

q g1) nthhgh1tL urpqhlu\fr2 urqrlhgnrp3nth:

U3uq[run{, uur.urgrlurb urrlurfrhpp huruurunnmrl hh, np irtr2qhu E. coli-lt, urlLqhu

h- Clostridium b Thermoanaerobacterium ghlhph rlurtrpLtrhpp urp4;mhur{hurnphh

3mprugtrmtf hb unrpdlr pun]rnhbhpp' uqurhnrlhlnrl \htruur2purbblr qqurft

urpuur+Fntp3nth: Up4lmtrphhpp uril{r"t{ht hh h urp4hh rnulurqpt{h1 hU ilfr2uqqur3frtr

hhrl|rlrurllur{np urr.Iuurqphpmtt' International /ournal of Hydrogen Energy (ql) b Energies

(Q1)'

3. Ohrfiu' uZuJuutnrut l, p*rf*phhpnrtf ufrtrurLurpnul .l*tnh \urpLuruntLhhpp npulhu

tmp hf{uLaprplnttrtrhpfr hupnqfr2trhph \Fnqtrhp,
Uub\uqfrp 24FP-48036

th\un[rup' Uuu4]r\'l.urqrupprtr



Zur2{hunt tnurpntil \urmurptlhlhh tlfr 2upp trur]uurqrumpuuuur\urh h 4ur2uurl]rh
ur2]uuruurhphhp, npnhp nqrplurb kht, Zur3uruuurhmtl riurhp \urphurunttrhhpfr
(&hnpurphur{npLhp b \pbnrltrhp) ulrolrtgugfrntr U*pq*.llrd*hh h . rlputrg

rftu\rupmlbbhp[ nruntilhuu[rpnr-plurtrp: Uurtrpu\phh.n munrilhuruhp{hl b pLup{h1htr
hhururqnuntp3urh frpur\utrugr.iurh hurilurp hruluurtnhu{ub uurpurbptrhpp: bphurtrfr

FnLnF r.lurp2ur\uL 2p2ulrtrhpnul phurprlhl htr hruurnr-\ ,l*:php \htrrpuhnputrhpfr
uhrlur4piluh hurtiurp: 'I[[r2urtrnr-u[ unu2frtr tnup{u 4}rtnurp\mtitrhpp llurqdur\hpu{qht

hL urpnmur{ur:phntrh hurpur\}rg uurpurbphhpnr-il' \th4urhfrtrhpfr ulnulnluurglt.l,

h*pq*rllrd*Up qhuhurmhlnt trquruur\nrl: 2hrnruqnrnnrp3nthLhfrh npn2 up4lnthphhp
uil$n${h1 hh ilh\ hn4{urbntil, nIlE hurh&hr{h1 | hpruuurpur\ntp3urtr, hu rfh\ hn4rlurb

qutr{nttl L qururpuruurriurtr rlrntlntil:
ZhrnurqnurntplurL trurluhurlprh up4Smtrptrhpp hhp\urlurgr{h1 hh il}r2ruqqurlhb

qfnnurdnrln{rhpntil' 3 qruuulunur3 frtr h prutrunlnp hlntSphhpn{:

nfncbShL' hpru2fuun{nphlrlhpnhfr23urlpnlnp philurlrhph hhururqur S}rhurhururlnpnrilp:

LUbShL' ZZ qqUUL trrup&purqnt3h llppntpprtr h Qfu.nmplurb \nriflnhfr qfnnu\uL b

qfrurruurh]uhfr[ut\uL qnpbnthhntp3urh qru3riurtrurqpu{hL (philruurfr\) $[buLuurr[npriruh
uUuqfrptuhuLhp[ h hpfrururuurpr] hurlgnp4trhpfr hhutuqnunllaJmhLhpfr ur2ur\gnrp3uh

Epuq[p- 202 2, tf p gnrl pfr udi[nthf hur2rlhurlnr-p3 nthhhpfr hurpgp :

1. Ohr.tru' uUtrpp{rubhL b pprlruElnu3frtr ululttrutrtrhpnrtt Thermus scotoducrusKL-\.

S[q[n1nqfru\rutr h llnburukhhpqhrn]rl1u\utr gntgruhfr2hhpfr ptrntpruqpnttfp>

UUE\uq[rp 22AA-1F007

Zn[n]ru]nfh Qhurpnulut, Z"rlhllh
Zru2r{hr.nnt ({hp2}rL) rnurprlur phpurgpnrd frpur\urhurg{h1 htr qfruur\rul:

u2]uurururtrptrhp L{fp{ub Thermus scotoductus K1 2rnurilf purrlurhpnul urhrlfr nthhgnrl

Shprfhtnnururfr{ nhur\ghurt]hpbL, r}Furtrg ru\ur}r{nr-fdJuL rlrn{rn}unr-plnr-bhhpfrL' \ur}urlurb
tffr2rurlur3pntil urn\ur |rnLbhpfrg: .Gurgfr ur;r1, ntuntrltruruhnrlht hh urpurup22u;|rL tr

trhpp22u3[rh frntrhhpfr hurpuphpu\gnr-plurh r]mlrn]unrpSmtrtrhpp' urdhgilrut:

ilfr2unlurlpnril urn\ru urbluurbh| urrlp;nr-plrg, frh2ulhu trruh tifr2tu.]"*tfrh pH-trg \urlurlurE:
Uprl3ntlrptrhpp gnllg hL urrlht, nF T. scotoductus Kl 2urur.Ih nr-trfr ilhqn$frl
pru\uhplrtul-rhpfrh n! ptrnpn2 Lhhpqrunur2rugtiurtrp rfuruhur\gnr1 frnhLhpfr
rnhrlunlrnluntp3urtr h hurrluruurpur\2nntp;urh urulurhnrlrlurh rihluurl-rlrqrihhp, ]rh2qhu huh

|rnhtrhpfr' hururpfrmtl[ h \urfrnulfr urpuurp22urSfrtr h trhpp22urlfrtr hurpurphpur\gnrfdJurtl

hur\urnur\ h purp&p hurpurphpur\gmp3urilp pur2|unui: Ub$urq/Ub$ufrtrpurq Shprihhrnp
ruLrlfr2ur\urh \uru1 nrtrhhurlnr{ \hhuurLhhpqhufr\ru\urh pl-rmpurqphph hhr.n, qpruhghl L



ur\urlr{nrpluh (Ub5uqur1}rtr) krullurh ururpphpnrplmtr rifr2ur{ru3ph pH-hg h urb}uurbtr}r

urlplnr-plrg \urlu{urE: Lilruh h il}r2ur{u;pmd urn\u uurpphp }rntrtrhpfr' ghlrqh, qqb&h,

hp\*tuh, hurupfrmilfr, \urflrmilfr L ur1fr, urn\ur1nr-p]urdp +hrn{h hh urquru h \uqrlurb
unr-1'$hlrrlpht*:lrl, I"rJfhph \ntrghtnnprugfrurbhp]r hur\urll rnurpphpnrp3nrhhhp: U3u

hhrnurqnurur\urh ur2]uurururhptrhpp phpugph ilh2 htr h 2nr-r.nn{ \urilrlrnrlrrlhL qfrurur\urtr

uniuurqpmtl hnrp{rub}r urhupn{:

2024-2025p hur2{hunr- urrup{ru ptrpurgpmil urqurqpr[h1 t 1 qfruur\utr hn4rlrub'

Hripsime Petrosyan, Karen Trchounian - Growth characteristics, redox potential changes and

proton motive force generation in Thermus scotoductus K1 during growth on various carbon

sources, AIMS Microbiology,2024, 10(4), t}52-t067, h 2 phqfru' Hripsime Petrosyan and

Karen Trchounian - Bioenergetic Adaptations of Thermus scotoductusKl to Carbon Source

and pH Variations in Extreme Environments hhpllurSurg{urb FEMS Micro qfnnurdnrlnrftrtr 14-

17 hntl]ru, U[r1tutr, hurur$ur, fahqfru ID:2295 /'Ihuutnhp: 355.15F, Abstract book FEMS2025

p338 h Hripsime Petrosyan and Karen Trchounian - Effect of Glucose and Potassium Ion on

Growth and ATPase Activity in Thermus scotoductus K1, )ournal of Innovative Solutions for

Eco-Environmental Sustainability SI-1 ABSTRACT 46, DOI: 10.46991/JISEES.2025.SI1.046,

BS E S - S D G s, 24-26 uhqurhtlphp, bphurhlr q huurllutr hurtiurluurpurh, ZZ :

Urir]rnrlrhlnrl qlruullprh phrfurh' urnurldr.i urqtuqprlhl k 1 qfrull\ruh hnrp{urb (q2,

JIF 4.1) h 5 phqfru, Lur]uurtnhu{mr.l L urrfufrhpp urilrlrnr}rh1hu 1 q}rurur\urh hnr}qurEtr

urhupnrl h hhp\urlurgLhlptqhuhhp tlfr2urqqurlfrtr rnurpphp qfrururdnrlnrfirhpnr-il:

nfnGbShL'{hpnhfr2lu1 phrturlfr oprugmgrulfrh ullurtrn{ trur}uururhu{ub
ur2[uurr.nurtrptrhpp hruilurphl ur{upurrlurb :

LUbShL' <Uuqfrpurl-rutrhpfr b hplrururuurprl hurlgnprltrhplr hhrnurqnuntplnrhtrhpfr
rrr2ur\gnrplurtr bpurq[rp-2023" ilpgnr-1pfr ptrpurghh hur2{hrnr{nrp;urh hurpgp:

1. Ohrfur' <,trnr-1uhpfrg iltrL2b ru]uunubfrtrtrhp: pnruru\urh bruqrfurtip \htruurpurbnphtr
u\urh{ilfrurgntplnttrLhpfr hru\rupur\urhpflu\urtr ru\urfr{ntpluh h urqrlhgnrplutr
tfhluuh[qttlrhnt nrunrtftruufrpntp3mh>

Urub\ruqfrp 23AA- I F0 1 2

Uht l*n+ flu4hnulurtr trruphtrfr

Zur2tlhr.nnt durilurhur\urhurr.n{urbmd phrfurlfr frpur\urtrurgrfurh phpurgpnr-il

\utnup{h1t trur}uurqbfr opurgntgurlfrtr ulputr}rh hutiurqrutnuru}uurh ur2}uunnrutrptrhp:
Curpnthur[rlh1 L tihLpnl]r hur\urpur\urhp]ru\urL ruqrlhgntp3urh

ntuntilhurufrpnr-p3mhp rurlfrpur;frtr gnlulh\h tuddurtr ulurpurilhu:.frhph, pruryltrpur3]rtr

frnLrulfrtr hnuphpfr, Ub$urqurl]rh ur\urfrtlntlalurtr, hhpp22ur3]rtr pH-h ,lF*' Uhtrpnflr
urq4hgntplnr-trp ntunttlhurufrpr{h1h urrl}rpur3frL gntul}r\h.l*ffrh r"hulh (8. coliBW25l13) h
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lluLuilfrgfrh \ur3nth 2rnurilfr (E.coli pARG25) b;mprurfrn]uurtrurllmplurh tr purputrpurlfrtr
hurilur\urpqhph .b*, .Fn1np rlrnpd.hpp frpur\urhurgqhl hL U' ruhpnp, h' urtrurhpnp

qur3ilurhhhpnui pprlurbtrfr urn\urlmpluh h hlmpurlrn[uuhurllntfdlub nu1[rhhp]r

ururpphpntpprtr r{pur rihtrpnfr urq4hgnrpyltr pruguhru3u:.ilruh hunftup: Urnurgrlurb

rnrfurultrhpm[ qp{h1k hn4rlurb nFE nr-qtupk.lhk uruluq}nr-fd]urL h qr.ntnlnu.t h rlhpurtrur3ilurtr

hh rlrnrlnr-rf:

€urhlr nF Llluu{b1 kp ilhhpn1]r urq4hgnrp3nrtrp pur\rnhpirurl}r purrlurhpmr.I
qurh{nr1 Ub$urqur3frtr huniur\urpqfr r$u, ilh]uurtrfrqrlfr purgruhu3uuiurh

ntuntilhurulrpntpgmhp 2urpnttrurlllmil L urrlfrpul|rL gnLuih\h ulhqfrufr ilnrururtrr.ntrhpnrl,

npnhp 2htr qurpmtll\ntli Ub$ruqfr htrputllrurqnpbhplrg nptrk rlh\p: U:d,l rlnp&hpp
qtnl-rtlnttt hh phpurgpurlhb rlrmlmrf, uuurg{ruE urtlurfrhpp ti2ur\{mil hh h ruririrnrlrtlhlnr
htr hnrplurbfr urhupnr{ qfrurur\urh urtfuurqpnril:

L2rLhg, np hur2r{hrnnr- rntup{ur phpurgpnr-d Uht|*n+ Our4hnu;utrp ilruuhur\ght k
ZZ qqUUL trurp&pruqnr-1tr \ppntp3urtr h q[rnntplurh \nrifnnh[r <<tlurutrurq[rurur\urh

t{hpurqrlrnpuruurmr"[ 2024/2>> bpurqpfrtr, nph 2p2urtrurlltrhpmr.i [rpur\urtrurgphl
hhuluqnurntplnttrhhp' rihtrpnfr urq4hgnr-p3urb munultllulrpntp3nth urrlfrpur3frh gntqh\fr
npn2 uqfu.nur\ntghhp]r h qhbhpfr urpururhurlnilurh rlpur, npnhp ulurururu]uurhunnnr- hh

opufr4urlfrh upphufr urnur2urgriurtr hunftup, ]rh2qhu hruh opu[rr1u3frh upphufr

purhur\ntplruh qtrurhururntd ilhtrpnl]r rnurpphp \nhghhuprugfrurtrhpnt{ uqrlhgnr-p3url:

duniurtrurll:
.{frdu\uqpur\utr r{hplntbntp3nthp [urururprlht L GraphPad Prism 10.3.0 bp*qnh

ilfr2ngn{:

Lurluurqblr frpur\urtrugilutr pl-rpugpnrti d,hnp hh phpr]hl unllurl
durdtuhru\urhunnrlurbnni huluururhurlub pfnl]rur\urh hSnrphph nr ulurpr.uquhhpp:

Zur2{hrnnr ururpnril uiulurqp{ht k rihll hn4r{urb' Q4 pr.unnp4 Iranian Journal of
Medical Microbiology rlhZruqqulbh urduruqpnul (hrulunl+ ulrupnr-ri uruluqnrlhf kp hp\nr
hn4r{rub' a4 punnp+ AIMS Biophysics ri}r2urqqu1}rtr urduurqpnril h b.rIZ q}nnur\urh

urhrlh\urqpnr-r.i): S{rultrhp}r ri}r riurup hhp\urSurgrlhL L purtrunlnp qhl1nr-1g}r (Flash talk)

urhupnrl' uhquihr-lphplr 24-27-p *h.fh nrhtgrub nghtruurpurhurllurh qfurnrp3nr-htrtp b

phurqurhqurhur\urh lnrbnuitrhp' huhnr-h llurlnrh qurpqurgrluh hqurulu\hhpl> urnru2|rb

ilf 2urqqui3 frtr qfrurudnrlnr{frh :

Ofr.2 urlurfrhp hhp\ur1urg{h1hL frhqh"h uhupnr.l FEMS2025 U}rpuhnril (hrnurfrur)

*hqh nr-hhgurb tilr2urqqurl|rtr qlrururdnrln{r dunlurhur\: Lurfuurqbfr urp4lnrhptrhpp

lnrurupruh{h1 hb r.nupphp pururrlru\urtr hruppru\trhpnrd:

2. fahilur' <\hhuurLtrhpqhurfr\ pLmpurqphnh +hpU ilrutrpLhhpfr rfhtnurrlur\ur3nr.hntpSurh

ilhluuhlqilhhprr rl,
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Urub\ruqfrp 23AA- 1 F036

Unlnu Lfr\ngutr Zruqrupruqhrnlr

Zur2rlhrnnr durtfurhurllurhurur.l*bh ptrpurgpnril frpur\utrrug.lht L rihtnurrlur[urlnth

Pseudarthrobacter polychromogenes Arts.1-2 2ururtt[r urdhgnril uplb&h b bbllh$ ururpphp

\ntrghtrupugfrurhhp qurpnttrur[nr1 trtlurqurqnr-lh urrlur;frtr hhnntll utrh4unifr2ur{ur;pnr-ti h

uhb4u1|rtr rupquhur\nu.[: QLurhuruulhlhtr tr2r{urb rifr2urrlurlphpnuf Arts.l-2 2ururilfr urdrluh
qurpunihurphpp: flpn2{h1 hL trurh Arts.l-2 2ururil}r phrlhurtrntp Ubsruqur3frh

ur\rnlr{nr-p3mlrtrhpp L 2uruni}r \hLuruunppghntr nrtrru\ntp3nttrp t hl{til, murpphp

\nhghLurpurgfrurtrhpntil urdrirutr qur3ilurhhhpnui: hpur\urhurgrlhl L hurh Arts.l-2 2ururilf
qhlmtilr uhprlhtrun{npnttl, npfr unfuurtlrhnn qurhrlnrrl hh rl2ru\rlurtr rJrnr-1nttf: Arts.1-2 2tnunlfr
lrhllhtr uurpphp \nhghhtnpurgfrurhhp qurpmtrur\nr1 h{urqurqmlh urrlurl[rL hhrlnr-\

utrhrlurilfr2urrlru3pnrrf h utrhrpll]rh urpqurhur\nril urdhg{urb, urulu $n$}rlurgqurb

\hbuurqurtrq{ubtrhpp qurLrlmti hL Uhufrhurl[r hur.furluurFulbh rrhtrurupd2\ur\urh,

ururrurltrurpntdur\urh h tinpSnlnqfru\urh h $nttr\gfrnburl uluru[hpruqpru\uh
qfnnntpSntLLhpfr urtipfrnhntr.i h2rlrub 2rnunifr U"qrJhg urpurur4prlnrl qnrtrurtrlnr-pfr

pfntlru\urh \uqrifr npn2rlurh hulunnur\n{:
tr*gh rlhpntr2url 2uruil|rg, nrunu-[trur"hpr]"hl L hurtr Ufupurlurlfr qn2uiipurphg

ilhllntuurgrfurb, dhurrurlu\ur3ntia, Pseudomonas aeruginosa A1W3 2uunfp, nph nthfr FulF&F

\urSnttrntp3nth Cu(II), Cd(II) h Zn(II) |rnlrtrhplr tr\ruurrirurip' hur.ftuuprururuluurtrurpurp 3riU,

3dU b 2.5ilU urnur{hluqnr-31-r \ru3nthntp3urh llnhghtnnprugfrurhhpn{: Zhmuqnu{h1 hh

h2{urb rihuurrltrhpfr \htruurunppgfrruh Al] /3 2tnturi[r \nr1tf[rg: hpur\urtrurgtlhlk Luh A1W3

2urrurffr ptrrlhurhntp Ub$urqur3[rb ru\m[u{ntp;nttrtrhph l, qpnrnnhurlfrtr hnup}r npn2nu.i,

|rh2qhu hul-r udtlurl-r qupurilhrnphp[ qhurhunnnul rnurpphp tihuurrlhhpfr un\ur3nr-;a1uilp

urdhgtf urL qur3riruhtrhpmil :

Crnurtlfr qhtrndfr uhprlhtlurlnpilurtr urprgnthpntil huutnurtnrlhL ,th 2ulpp buhp
r.lhuurqhhpfr \urlnthmla3urh qhtrhp[r urn\ur3mp1nrhp, ur]+ prlnrr.I' uptL&h qqurlu\urh
hfruulrrlhL l1ht *qt, burtrp rlhururrlLhpp L qqh&p uhrpur{rn}unr1 P-*h"lh Ub$uqp,

\npruln-g[tr\-\ur1il[ntilfr l1u3nr-hntp3urh (CzcCBA) hurilur\rupqp, brutrp tfhururlhhpfr

\urlnthntppuh rnpurh"\phutgh"tr \urpqurlnphm, 8rutrp ilhuurlbhptr qqur:ur\urti hfrurnh+ht

l1ht *qE,h ur3[r:

2025p.-[ hm1]ru[r l4-t7-p Unhur Lfr\ngurtrp iluruhur\ght k FEMS MICRO 2025

(Ulrlurtr, hrnurfur) qfrururdnryrqhL' hurtrrlhu qurlnq uluruurhnurlfrtr qh\mgdunfp: 2025

p{ullutr[ uhqurhilphpfr 18-[rL urqurqprlhl t oHeavy Metal-Resistant Bacterial Communities

in the Artsvanik Tailing Dump, r{hptrurqpn{ hnrplurbp Current Microbiology (q2)

rutiuurqpntrf, [ru\ <Fe (III) Ions Effect on Hydrogenase Activity And Growth of the Cupriavidus
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NecatorHl6 Strain in Diverse Growth Media> {hphurqpnrl hn4rlurbp qr.ntnlntr.i k qpur}unurlurtr

rlrmlnr-tf <Microbiological Journal, (Q4) ruiluurqpnrri:

3. ohriur' uZh2urngu]ht uh\p"fhorthg ilh\nturug{rub [ruptnupprlrulfrtr
pu\rnhplluhhntr qF"fho*hl1 hruur\mplmtrtrhpfr nrunttftnuufrpnrplnttrp>

Uub\uqfrp 23AA-1F010

Sfqpuh UlhpuruL3urh Uru\hq1rt+

Zur2r{hrnnt ururpmil }rptu[ruhurg{h1 t uurpphp Lptrfr\ur\urh lurifhfrhs
ilh\ntuurgrlub h urnurrlhlurqntll-r htu\ruptu\urhplru\utr ur\ulnlntpSmtr 4pubnpurE 5

\ruphurpp.l*thl, pur\tnhpfrurhhpfr LmStrurllurLtugntill-r Eurn &hurpurtrur\*lr,

\ntlnntpurlfrtr h \hLuurplrllrur\urh hurur\mp3mtrhhplr, ntuntdtrurufrp{h1hL 20-}rg *.Ihil,
hurur\mplmtrhhp: fltunttltrurufrp{h1 k ptnnprlruE 2urunitrhpfr hurllurpur\uhpfrur\urh
r.ifrtugntplruL/hhpfr u[bphqfr r$ru rnurpphp frntrhhfrh l, {rtnurdfrtrt hnl, urq4hgntpSnrhp:

tr*gh u{4, ntuntrftrur"hp{hl t Lacticaseibacillus rhamnosus R-2002-h

hur\ruluilnpuruh\ur1|rh ru\urfrrlnr-1a3nrhp hh2ung]rg rfh\nr-uurg{urb ururpphp urhuur\Lhp[t:
qurn\urtrrrn Candida Shr1[t trhp\urlurgmg}r2Lhpfr rltrl: flr-umritrurufrp{h1L trurh unipfrnLmr.I

quhqurhr{nr1 hp\m 2rnulihhpn{ ulurupuuu{rub Snth\gfrnhurl utrhrlurr.iphpph

hur11urpur\tnhpfrur\urh, hu\ur]ur.inpurutr\ur3frtr tr hur\urutr\ur1[h ur\ur]r{mplmtrtrhpg:

Squrqp{h1k hp\nr hn4tlurb' q2 b q3 rurluurqphpmrf: Sfrqpurtr UlhpuurLlutrp iluruhur\Sht

k hphp ilfr2urqqur3frh qfrururdnrlnrfrhph' 49-fr+ FEBS Congress, hntfirufr 5-9, Uuurdpntl
Ontpplrur, FEMS MICRO, hm$u[ 14-17, U[r1urtr, hururfliur h Biological Sciences and

Environrnental Solutions for Achieving the Sustainable Development Goals (SDGs),

uhqnrhriptyfi,24-26, bphurh, Zur;ururnurtr: Zuniurhhrlfrtrur\ L 6 phqfruhhpfr:

4. fdhrftu' "fahprfn$|rltrhph \"rt ihg ul}ururF2zu{hU ulnfrilhpurl}rtr ttflugntplnttrtrhpfr

uprrrurqFntp3ruh nrunrtflnuufrpnril. FllqrurynlfdJurh b ptrurqurhqrutnu\urtr

\frprunntpl nrtrtrhpfr qruur\hpru gnuitrhp>

Urub\ruqfrp 23AA- I F043

lbntr4lutr'{nutrtrur 2unllhrnfr

'Ipurilur2hnphh ptrpurgpnui \ruuurpr{hl hh oprugnrgur3}rL u11urh}rL b
rrrnurzulrlpubpph hurr,lurqurururufuruh hru2t{hurnr- drurlurhur\urhrurnrlurbnr-rf

truluunnhu{urb ur2}uurururhphhp, &hnp hh php{hlphrJ*:h l-ru}uruhruZ{n{ hur}uunnhurlurb

ruLhpurdh2rn blntphpL nt u{urpurqurtrhpp:

Zhtnurqnmnlp3urh oplh\urhhp hh hqhl ZurSuruururtrfr uurpphp hp\pur2hptlurlfrtr

urlplmpLhplrg ilh\muurg{urb phpiln$}1 ilutrpLtrhpfr hur{urpurbm}r hru}uhur\uh

"Uptt hgfr urprgmtrpmrl ptnnprlruE upururF22ulhb qn1]rtfhpurSfrtr ilfrurgnr-p1nr-Ltrhpfr

(UqU) *l1*h.l urpururrlpfr2 hp\nr- 2urrurlhhp' Parageobacillus toebii H-70 b Breuibacillus
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thermoruber Tatev 9-4: UqU-h, u{+ prlmil L[qnqnfruur]uurp]r4trhp]r urh2unnntilp

\ruurrup{h1 k uurnhgrftutr qrultiurbhhpmil purgurp&ur\ Lpurtrnln.l 
"lphghqfrtmlgilurtr

ilfr2ngml: U'tlU-nr-il npn2{hl hh uqfrurur\nrgtrhpfr, 2urpuphhpfr, hnr\1h}rtrurppmtrhph l,
nmntrurppnttrhpfr purtrur\nrp3nr-htrhpp: Uururgrlurb U..IIU-| 2rupuptulfrh \urqrfp npn2{h1L

pqpu{hb hppur2hpur ppntfunnnqnur$hurth (TLC), hhrlm\ulfrtr ppndtuurnqpru$tul:h
(HPLC) [h2qhu huh qruqurlfrtr ppnilururnqpruSful h ilrluu uqh\r.npnrthurp]rurlfr (GS-MS)

rlfr2ngn{: hpur\urhurg{h t qnfrilhpfr urpmur+pnrp;urtr nrunttlurtrufrpmplnrh urdiluh
murpphp rlrntlhpntd h npqhu unr-putnllulm uurppbp ubfuur2phph hhp*nrlunfp: Anfrilhpfr
upulur+Fntplurh hurdurp npqhu urbluurbtrfr urSlphr.npurtrpru3|rtr ur{FJnLF oquurqnpErlhl k
hurh 2ulptupfr ulptnur+pnrp3urh puu]rnh hurtrrlfruurgnrl tihluruurh' pugurhui;uthlnr-

2p2rutrur&h \hbuunnhuhuntplntLhhpntd 2ururtltrhpfr upuurrlpur\rutr trhpnrdp:

U2]uunnurt ph urp+:ntl-rphhpp trhpllur3urgrlhl htr frtr2qhu tnhrlur\urh urltrulhu L1

tt[2ruqqur;frtr qfrururdnrlnrfrhpfrh uurhtrrlur3frh qh\ntgriurr.Ip: Uuruhunlnpruqhu,

ur2fu unnurhplr rupr13 nthphhpp trhp\ur1 urg{h1 htr

. 20241d-[ 4h\nhilfhph 7-15-p \ur3urgurb uUilhhurtl3ru unfi{rnfhf qh**dnr1ntl,-irh

"fahptin$[1 a. thermoruber Tatev 9-4 2ururdfr ulFurlxFz2tu]bL ulnfrftpurlfrtr

rilrurgntplurh urpuurrlpmpluh h \ruqtintplulL ntuntdhurufrpntd, phriurlnrl:

. 2025p-[ hml]rufr l4-17-p Ufr1urhnril (hururful) \urlugurb FEMS MICRO 2025

dlr2ruqqrul|rtr qfruurdnrlnfttr uChemical and genomic insights into extracellular

polymeric substances by Breuibacillus thermoruber strain Tatev 9-4 isolated from an

Armenian geothermal spring, {hphurqpn{:
. 20251d-|r uhquhilfhnh 7-11-p Ulnr-huphpmil (Qhprfurtrfrur) l}ulurgurE Thermophiles

2025 rllr2ruqqu{hL qfruurdnrlnqhL nlsolation and Characterization of Moderate

Thermophilic Bacilli from an Armenian Geothermal Spring with Potential for

Exopolysaccharide Production, {hphurqpn{:
Zur2r{hrnnt rnurpmr.I rnulurqpnlpsurtr k gtr4nrtrrlhl t hnrFlurb (Q1, Scientific

reports. IF 4.3), hu rlh[ hnrltlruE hhp\uilnr-ilu qpur]unurlurh 1frmlnril k:

5. fdhrfu' uopqutnu\ruh ppmtrhpfr ruq4hgntplnrtrp rirubpttrhp]r $hqhot"qh*\rutr h

\htruurpfnifrur\urtr hfnltrur\urtr pbntpurqp[rjrhpfr rfuuu

Uub\uqfrp 23AA-1F011

OrutlruFru Upurryrutr hrlprurp4]r

Zur2{hmnr ururpr{ru ptrpurgpntd, Euln hur}uunnhu{urb ullurhh, frpu\ruhrug.LhL k

opquhur\urh ppnrhhp[' rfp2l-ruppq] b \urptrurpp.lh *q+hgnrpSnrtrp qpurd4ptu\urtr

Enterococcus hiraeATCC979O h qpurilpurguruur\urtr Escherichia coliBW25113lurpnpurunp

2ururrllrhph ,lt *' Zhtnuqur rlrnp&hpfr hunirup oquulqnpbrlhl hh trurh ,E co]i fdhFb, E. coli
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IdhA rlntururhrn 2tnuniLhpp, hutnur\ huru\urhulnt hunfup, u{r} ilntururhurhhpnril

pugru\ur3nr1 $hpdhhurtrhpfr k*utp ti22trurpprfr b \urptrurpp{}r urn\ur;ntpSurtr tr

purgur\urlmp3urh 4hqpntti, h uqhth ilruhptuilurutr nr-untilLuuhpht 4putrg

\uplrnpntp3nthh nt urqrlhgntplnrhp E. coli-f blnr-punfrnluurhur[ntpJuL furu: fdpnr-trhpp

udilurL rilr2ru{u3p htr ur{h1urg{hl hhurhprl \ntrghhrnpurgfrruhhpn{' 10, 20 h 30 ttU: Lurh
ntunuftnuuhfr.lhl t ppnttrhph urq+hgmp;nrtrp ilurpttrhplr urdfr ururpphp r]rntlhpnril'
u\qptrur[urlr, ,l*tt lnqurpfrptiru\urtr h m2 Lnquphpilur\uh rfrntlhpntil; .fltunr-riLurufrptlhl

t lllurLg urq4hgnrplnr-Lp ,xdh rnhuu[urpurp urpurqntpSurh (p),

opfr4urtlhpur\urtrqtrnrlur\urh qnurhbgfrur1]r, pH-h, irlnr-punlrn]uurbur\mlaJurb U

Shprihtnnhhph fth+nnqhtruq, ilp2hurppnulhhfrrlpnqhhurq) ur\rnfn{ntfd]ub r$ur: htr2ulhu

trurluururhu{urb tp, futinpdurh ulur3tiurbtrhpnul npn2{h1 k Llnr-pun{rnfuurtrur\mpSurh

tunurhd,trurhunn\nt;a;mtrhhpp \urlurlurb ppnrhhp[ urn\rulntp;nthfrg h pugur\ur3ntp3nrhfrg

L2{rub 2ururtftrhpntul: @npd,hpfr urprgnrhpntil gnt3g L uprlhl ny Escherichia co]iBW25ILZ

2nruil[ urd], u\qphur\utr rlrntlnr-rf rfp2hruppnr-h mhfr \ntrghhupughu l1*]o:*L
ruqrlhgntp;nttr tr;ntpullrnfuurhur\ntplurh r{pu: Lurh \uphnp t tr2h1 np 30 r.fU rip2trurfdfdqh

urn\ru;mpJnthp urdtlurh u\qphur[urtr h lnqurp[rpilru\urtr r[nr1hpfr durilruhur\ E co]i

BW25113 2rnurtlnui tnlurqhgpht L r.fp2trurpprllr rupurru4pnrp3nr-trp, uru\urlh ur{hlurgphl k

\rupbupprfr urpmur4pnr-p3nr-trp qFhph 2 ilU-n{, ht:U \*frnr1 t }unuhl fofr.l], Frrrp&}

\ntrghhurrufrghu{hL r1fnlurllurStirutr tth]urulrhqrih ilurufrh: 30 ilU \urphurpprfr 4hqpnui
quru\hpp ,Jh t"pn u{L tF, prrrhh, nF urJu rlhqpmrl \urptrurppfir urpururrlpmplnthp

rlhburghlLp, huh il1ntu ppnttrhpfr upuru+Fnrp3nr-trp h{urqhlilnur 2 tlU-nr{, npp tru ll*pr.t
k hurLrlfruurhurlppr{lr prup&F \nhghtrmurpghurttth rl}rilur[ru3riurh r.Ih[urul-rfrqrf:

OtunttitnuulrpntplnttrLtpfr urprl3mhpnr-ri rnqurqprlhl L 3 fuhqhu' <Proton and

Potassium Flux Alterations in the Presence of Propionic Acid in Gut-Isolated Escherichia coli,
rlhptrurqpnrl, trhpllu3rug{h1t hnth}rufr 19-hg hmhfrufr 23-p UUL (I-nu Uh2hlhu)-nui *hqh
nthhgurb ASM Microbe 2025 qfrtnurdnrln.]"hlr, <Impact of short-chain fatty acids on the

anaerobic growth of Escherichia coli K12 and Enterococcus hirae ATCC9790, r{hphurqpn{,

trhp\ur3urg.lhf t hntl]rufr 14-17-bL hrnurflru3nr-ri (Ufrlutr) urhrlfr nr-trhgurb FEMS2025

tifr2urqqurl|rh qfruurdnrln{rtr h nThe Impact of Different Concentrations of Formate and

Lactate on Escherichia coli Growth Properties and Hz Production" {hptrurqpnq,
trtp\ut3utg.lhlL 2025p. uhqurhdphph 24-hg 26-p Zur;uruururhnuf (bpbub) tnhqh mtrhgub
r.I[2urqqurl]rh qfrururdnrlnr{}rh: Lhp\ur3fru rlpntp3urtlp urnurgrlurb mrfuurltrhpp il2ur\{urb hh

h unftlrnrlulruE hn4r{urbfr urhupn4, .pE nulup\rlh1L rlfr2uqqu{htr Fulp&p urq4hgntp3urh

qnpEur\gnrl qpurfunu{nr1 unluurq}p:

n.CnGbShL' hpur2|uunlnphlr{hpnhfr2prlphtiurhhpfr hhururqtu $frtrurtrur.ur{npntdp:
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I.UbShL' ul.ru{urqntStr ntuutrnrl 2025, hurtrpurqhuu[rutr tlpgnrSpfrt-r \htruurpruhnrp3urtr
$ur\ntl.nhurfrg hhppnrhru\rlh rfrmfirL tiuruhur\frglrhph unur2urtpilurtr hurpgp:

UfSUZU3S.IbS' olur{ruqmlh ntuurhnrl 2025> hrutrpruqhulu\urtr ripgm3pfrh

\hburupurhntpSurh Sur\mlurhurfr U"q.fhg urnur2ru4prlmil t pru\ur1ur{ph**h
u9htruurpfnifnu h \htruururh]utrnlnqfll, l1pfo*l1*tr Epurqp]r 4-p4 \nrpufr nruurhnrlhhp

'Ifrurhur Uptthhlr 'IurppfrLlurlrh 1, Unhur f]mphtrfr Urupqu3urhfr, frtrlqhu hurh

tturqfruurpuurntpurl[ ,,Qhtrnil[r\ur h pd2\tu\urh p22urqhtrhm[r\ru,, \ppur\urtr bpurqp]r 2-

p4 \ntpulr ntuurhnrl Uurpfrud aLnpqfr fuur2ruhlurLfr ph\trurEnr-plmhhhpp:

Z*ZrlI, urntrhln{ ntuurhnrlhhpfr hru]uur&hntrnrlur\rubntplmLp b duruhurqfrurur[urh

hhuurppppntpSnthhhp[ 1tu3tr 2p2urtrur\U' hnurZ]uur[npntd htrp ']fnutru ']urppfrhlurtrfr,
Unhur Utupqulurhfr h Uurplrurti fuurlurtrlurt-rfr riuuhru\gntp3nrhp nl-ur{urqntSh nr-uurtrnrl

2025" hurhpurqhururQurh ripgnr-3 p[rh:

nl.ncbShL' h*ZrlJ, runtrhlnrl prulprprfirfr *9htrutuplrr.Iful b \htrurutnhluhnlnqful,
\ppur\urtr bn*qpt, urn\ur ntuntgr.IurJf 4-n+ \mpulr ntuurtrn{rhp '}}rurtrur Uprfhbfr

'IuppfrtrSurtrfr, Untnl f]ntphl-rfr Uurpqu;urt h 1, ilurqfruurpurmmpur;]r ,.Shtrnilfr\ur h

pd2\u\urtr p22urqhtrhurfr\ur,, \ppru\urh bp*qnt, 2-n+ \nr-pufr ntuurhnrl Uurpfulil
abnpq[ fuur2urhlurh]r urnur2urrlfrilmp3nttrp L *lt*h.l iluruhur\gnrplml-rp

q[uurhhuruqntnur\urh ur2[uurtnurhphhpfrh, ul.ur{ruqnt]h ntuurhnrl 2025>

hurtrpurqhurur\ruh rfpgntlpfrh, \htrurupurhntp;urh $url1nt1urhu[ \nrpffrg urnur2urnhhL

lrpurtrg ph\lrurbntpl nttrhhpp ;

afruuu\urtr lrrpt fr+h lnu[uruquh, ll.q.r]., r]ngh

Qlrurur\urh l""f,tU,+h purpunqurn, \.q.p.,
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