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thhuurpurLnrp3ruh Sur\mlnhurlr qfnnur\urh [unphp4]r
2026 p. hnthlrulr 2-|rh \ur3urgurE fohrl 13 trfruurfr

thhurupurtrntp;urh Sur\ntltnhurlr qlnnur\rutr |unphprl|r 2026 p. hnrhlrui, 2-hl, \urlurgurb frlrq 13

hlruurp trurlutuquhnui kp b.[Z \htruurpruhnrp3ulr Sur\nrSnhurlr 4h\rutr \.q.4., 4nghhur q.U.
.Iruqruplurtrp: Qlrurur\utr |unphpqh 32 urtr4rurihhplrg hliuuhh trhp\ur Lltr 24-p:

'Ih\urh Euphtr lurqrupltutrlr \nrltilrg tihp\urSrug{hg tr}rutn}r opur\rupqp, npE +pLLhs
pr"[h urp\ nrlal ulli h huruurr,uui {h g d}rur&uq tr :

Opur\urpqnul'

1. ubpburtrlr qhrnur\urh hunftulurupurh, hllltrur4punllr \trhurupurhmplurh sur\myrhurlr
<rtthuurpurLmplnth, eZ frtruufrumunfr q]ruur\ub \*qrih punfrnrp ulur2urnhhhp]r hurilurprlurh
dpgmpur3|rh phurpmp3urh hurp5;p:

2. b'IU \htruurpurtmtpSurh $ur\ntlurhr.nlr run\ur ntunrgilunlp uruq]rpurtrurhhplr ururph\urtr
ururhuururrlnpriurh hurpgp :

3' U qqUUL trurp&purqntJtr \ppntp3urh b qlnnnrp3urh \milnnh[ <Uuutrurqlrurur\urh
rlhpurqunnpuruunul-2l2s> ripgnr3plr 2p2urtrur\nul frpur\urtrurgqq Untnu Llr\nXurhf
.Ilfupur3u1|r qnlullprup lnfnr2trt phhg tih\nruurgrlurE, rfhururlur\ur3ntt Pseudomonas aeruginosa

A1W3 2urunllr Zn tr Cd rlhururrlhtplr h\ururilunfp \urSmLntp3urh rihlurutrfrqilhhpfr qhuhunnnrilp
rinltr\ntlurllrtr \hhuurpurhmplurh rlhpn4hhph \hp*"rfunlp, 25P'I'S-1F028 burb\ruqpnrl trurluuqbh
hru2rlhtmlnrp3 urh hurp g;p :

4. I;'1"12 rrhLuurpurhntp3urtr $ur\nrlurturfr \hlrlurhurpurLm.plurh urilplurtrlr trurlu\|rh uruqfrpurhur
ftntqurhhur ahnpgurhlr h \hLuurpfrrlh*:h,rlurhptruprutrnrplurh h \t huunnh[utmlnq]ru1fr unlpirntr[r
urn\ur uruullrpurtrur lllrplurp4 faur4trnulurhlr ulnhhurlununrp3uih ptllurhhplr rlhpur&hur\hpqdurh
hurpgp:

5. b1}Z \hliuurprutrnrpSurL ifur\mryrhurlr pur\urlur$h**h b riurqlruupnuur\urh \ppur\urh
bpuqphplr qt\ulqurptrhplr hu2r{Lullnrp3urh hurpgp:

6. Ctipugfr\ hurpghp:

f. i.llt;5h1,' <L-phurtrlr qhuur\urtr hrurlurluurlurtu hllitrurqpunilr \trhuurpurbnrplurtr ilur\nrlurtlnfr
o\titruurpurhnrplnth> aZ |rhuur[urmu]r q]ruru\ruh \*qrih pur{rnr1 qur2unhhhpp hunlurlpLlry
hqunnur\ml ripgnrpur3 |rh phurpnr pj urh urtro\ur5;riurh hurp gp:



ursuluss'{b8hL' \hhur.upurtrntpjruh surlprrpnhui}r r1h\tuh, \.q.+. gurphtr lurqurplurlrp,

lhhuurpruhntp3ruh Su\nrltnhurlr qfrurur\urtr |unphp+h rlpgnrprulfrtr hutr&hudnqnqh urh4rurl \ q +.
tlupf hh Qurpuur4urL3 urhp:

rI. 'Iuqrup3urtrp htujurhhg, np ghhqurtrlrtrhp]r L-rlngnrglrurilr tr qnnhnq hfn{ruh4nrpjnrhtrhp}r
nrunulhtuulrpntp3nttrtrhpfr Lr-upnpurulnplrur3lr qlruurLlurh urnnpuFulduhilruh lh\ur{rup}r (1 rlpnrlp)
purrlnr-p qur2urnhlr hurilurp +hilhL L thtr4rutrhlrt ph L-tln1;nrglrtuj| h qnnhnq hlrtltutr4nrplnrhtrLplr

LurPnpulmnphu:h qh\ur{urp' h.q.4.,u1pn$hunp Urup}rtrh Uhrf;nh}r Unurph;urtrp, UuhpLrupurhnrplutr,

\htruurkLrhpqhur|\ur1|r h \htruururhfutrnFrqfruq]r prpnpuurnp]nu1[r urtlurq q]nnru2fururnnrllr (0,5 rlpnqp)
punlntp ulur2rnnhlr hurtlurp 4lllh1 k tluhpkurputrntpjuih, \htruurktrhpqhurlr\ujlr tr

\hhuuurhlutrnprqftu3lr lulpnpurulnp]rttqf tutlurq qlrurur2|uur.nn1, tl.q.p., qnghhtn Llrr]rp Uhpqt,Sf
Qurpplihlurtrp, trnrl[r Lurpnpurtrrnp]rurl]r q[rrnu2]uururnrl]r (1 4pnr1p) pur{rnrp ulur2r.nntr}r hurilurp' trnr3tr

LluFnfurulrlphu:h qfurur2|uuuur1, \.q.p. Utruhlrur Zruriprup&nrtilr Cliptluir3uhp, glrpurnur\tutr

k\n1nqlru3l, t Zlp-hu il|r2urrlurlplr ht uluqnrnnlla1nlirirLplr LurFnpululnp]rujfr urtlruq qfnnru2]uturnnrllr (1

4pnr3p) puu-lrnrp qur2tnntrlr hurilrup' Qlrpurntu\tutr k\nlnqlrru3lr h 2p2u\ur rflr2ur{tu3plr
hhrnurclnurnrpjnthtrhplr pupnpururnplrruj]r ur{ruq q}rurru2fuurmnrl PhD Uph[2h\ l]ru\h2 gnrilurp Ulrlrlup
h hntlh Lrupnpururnplr*:1, unlu,rq qlrtnur2lurutnnqh (0,25 4pnr1p) pur{rnrp qur2unh}r hurlurp r1}rilhp trh 2
hr-u{rullhnpq' ughtruurpurtrnrplnth, qzh glrpurnur\urh k\nprqlrurl}r h 2p2ur\ui rI}r2rutlurlpf
hhmtuqnmruplnrhhhplr LuFnplurnnplruqlr qfnntu2fLrurnnrl \.q.p., 4nghtrtn fnruftrh ftur$lr\lr
Zurriprup3urhp h Zurlururnuthfr urqquqlrtr u1nfiruh]uir]r\ur\utr hurr.lulutupurtr[r Lhnhurtihururlntpqlrrul]r Lr

€|li]rur\uir tnhfuhnprqlrutrhp]r |rtruurlruurturli €|rri]rurlpuh urhlutrnprqlrtutrtplr, ptrurulurhqrutrntplu,rtr lr

\trlruugnpbnrhtrntplurh urh{r-nruhqnrplutr rur.tp}rnhlr 4nghtrur, ur.q.4. Uuurrl}r\ n-Shlfh Unrp}uuujurhp:
U. @utputu4r-utriurtrp br,uhnptuoptrg trhplpuLt plrtr hr-urlr-u\hnp+trhplr uitr&liur\ruh qnpbhpftr ir

{rruumhg, np hurfur&uJh qlrurru\utr ]unphprl}i rlpontprullrtr rf2urur\tuh huh&trrudnrpr{r \Lupbjrp}r
hur"ltu\lrnlltrhnh qlrurur\rutr qnpbnrhtinrpjnrtrp, q]rurur\urtr urunlrr{urhp Lr ur2iurtuulutrptul]rh uururc}p
pru{upurpnrr[ hh urr-fur"u1qur2urnhhhp]rh trhp\rulurgtlnrl qurhrutr2trhplrtr:

nI-0CbSht,. ph\hurEntp3nthtrt pp r1trh1 {rur\ quiqintr}r pt}hup\nrplurh h ptnnphl hur2tllrl
hurhdhurdnqn{:

trurg p{hurplprtp3rurfp ptrurptlLo hu2{r2 hurh&trrudnrpr{ hhurhlurl \urqrfn{' Uhhu $hlltpuJt
QLuptuul ttnTzzz& (trufuurqurh)' b'112 rlurp4nr- nr \htrrluhlrtrhplr ilnp$nprqlrurllr nr $lrqlrnlnqlruqlr urilplrnhlr
.l*Plr), 4nghtnn, \.q.p., Ubdb1ut U2nu$ UutVgtytuti btlZ qhtrhmlr\u3lr h p22urpurtrnrp3urh urr-iplrnhlr

{upfr|, ur'rlrur.nhtrtn, h.q.p., LtuphJru tlppntp} Outpqluttt' b'IlZ \trhuurpurhnrp3tutr Surllntprtrur]r
pur\u1ur{pfurur}r nEhtruurpmhnrp3nrir, \ppur\urh bpurqp}r 4-p4llnrpulr nruurhnq:

LUbShL' Oull ququrtrlr ptllituplprtp3nrtr urtrg\urghhprrg htrurn hru2{}r2 hutr&trrudnrlnrlf
trurluurqtuh U. S. rrurptuqhurlurtrf hurrlnpqnrilp ptlLurplprtplutr urp4Snrhphtrplr durulrtr:
$rullnrlurhnlr qlruru\urtr |unphprllr 32 tutr4ulihhphg btp\u Llrtr 24 p:



€tlhup\tlhltrtr llhhuurpurhntpltuh Qur\nrlurhmlr gtrtruupurhntpjnrh QZh-|r qlulu\urtr \*qril, punlrnrp
qur2rnntrlrhp]r hhrnhj ur1 6 ph\hubnrtrlrtpp:
Pi{hurp\nrfdlurtrp druutrur\ghl htr Su\nrpnhulr qlrmtu\urtr furnphp4]r 24 utrrltur-itrhp:
trrudurtr{hl I 24. p{hruphpp}r\:
€r"lhururnufnrd urn\ur | 24 p{hruphpplr\:
Uurnph hhplluq urgtlurb htr pr"lhurp\ntpj ulr tup41 nrhptrt pp.

u\hLurupurLntpinth, qzh-h trhtr4urtrhtrhplr Lr{nlntghul:h h qnnhncl h}nlurtr4nrplnrhhhp}r
ntuntufhtuufrpmplntlrtrhp]r lurpnprurnnpfrurl]r q]rurur\urtr utnnpurprudurhttutr r1h\rutlurp]r (1 +nnttp) pul]rntp

qur2tnnbfr p{hrup\mp3rutr urprymtrptrhpp

N Uqqrutrmh, ruLnth, hurSpurhnrh q"qri .Ihil Utr{utlhp
1 U,nurpkgurtr Uurpfrtrh Uhrllntrlr 24 0 0

u9htruurpurtrntp;ntb,, qZh-h UurbphurprutrntpSuh, \hbuurktrhpqhtnlrllu{h h \hhuruurh}uLnlnq}.*th
LuFnlrurunPlnuS|r ur{urq q}ruur2fuunnndr (0,5 +FnLJp) fdur+nLp qur2urntr]r p{hurp\ntplurtr urpgmtrptrhpp

N UqqurLnttr, urLnttr, huqpurhmtr trqrl .Ihil ULtlutlhp
1. aupplrhyul, Lhttfo Uhpqhl|r 24 0 0

u\hhuurpurhntplnth, qZh-It UurtrphupurLnrpluh, \htruurthhpqhurlr\ur3|r tr \hLuruurhfuLnlnqfrur3fr
LruFnpurunnfrurj]r q]nnurelo**qh (1 ryrm3p) pulfrmp qur2tnnLfr p{hurpllnr-plurh tup4;nrhptrhpU

N Uqqurhnrh, ruhmtr, hur;purirnrh rrnrpl ..Itid UL{utlhp
L Clrprlurtrlurtr Uburhlrur Zunlpurp&nulfr 24 0 0

<9hhurupurLntp;nttr, qzh-h \|rpurnru\urh k\n1nqlnu3|r h 2p2rul1ur tifr2rurlrulp]r hhrnurqntnnr-plntLhhpfr

LurpnPuurnplrurifr un{uq q}lnur2fuurunlh (1 +FnLJp) pullrmp qur2rnntr}r prfrurp\ntpluh urpqlnthptrhpp
N Uqqurtrnth, urbnrh, hruSpurhnrtr .rrq.I .Ihil Utt{ullhp
1. Ilhhlu llphfr2t\ ftur\li2 rtmtiurp 23 0 1

n\trhuurpurhm.pjnth, qZh-h trlrprunru\rutr t\nlnqfrurl|r tr 2p2ur\ur rilr2utlurlplr ht tnruclnurmpjnr.trhtrplr

LupnPurunnhu:h urquq qllnur2fuururnrl|r (0,25 4IrnLJp) prurlrmp qur2urnhfr prfrurp\nr-plurh rup4lnrhptrhpn
N llqqurLmh, urhmtr, hurl purLnr-tr rrnrltl ,-Ihr.t Utt{uulhp
1. 2ullpurpjurh fmulrhh n*$h\h 20 2 2

2. Um.pfluulurh Uutnq]r\ n*Sh\h 0 22 2

Qu\ (qurrlurh]r) ptlhurp\nr pj urtr upr13 nrhptrtrpn{'

1. iruplrhti lrhri3ntrfr lrnurpLllruhp ptiurptlhl k vhh4urh]rtrhp[i krlnlnrg]*u1[i
hf{urlr4nrplnttrtrhpf nrunufhuru]rpnrp3nrtrtrhp[r t...Frlpnluurp]rullr
umnptuFrudurtrrituh 1h \rur"lr-u p| ( 1 4pnt3 p) ptu{rnrp u1ur2tnnlurrtl:

U qnntrnq

qlrurur\urtr



t.hthfo Uhpqhlfr aurpp]rhgruhp ptrurptlhl L tlurhphurpulrntplurir, \hhuurLhhpqhrn]r\u1jh tr

\hhuunnhluhnpqlrurl|i lulpnpluulnphru:h rur"luq qllnur2|uruunlh (0,5 4IrnLJp) pr"urlrnrp

qu2unhnril:
Utrurhlnn ZunlpurpAnuilr Cfrpriurtrlurtrp phurp{h1l Uurhpkurpurhntplruh, \hhuuthhpqhrnlr\u1lr
h \hhuuruhfuhnprqliurlf lurpnpururnplnuS|r qlrurru2|uurunlh (1 lpnt1p) purtlrntp qtu2nntrnril:
Uph[2h\ I]ur\h2 gnulurp Uhlrl"p phurpr-lh1k glrpurnur\ruh LlprlnqhLu:h tr 2p2u\ru illr2urlur3plr
hhurr"uqnurntplnthhhplr LurpnpurnnpliurS]r urlruq qlnnu2luuuurrl|r (1 4pnrjp) pun]rnrp
ulur2mnhnul:

9lrprunr-u\rutr k\n1nqh-:l, t 2p2ur\ur dlr2u{ujpf hhururqnuulplnrhhhplr ltupnpururnplruqlr
unltuq qlrurur2|uruuurrllr (0,25 rlpnrlp) purr.lrnrp upu2ulntrnrr-[ ptruprlht L Intu]rhh n*Sh\h
ZurilpurpSurhp:

nrncbSh\,'

l. Zuruurururhl btlZ \htruurputunpltuh $urlprrltnhurf qlrurtu\urtr |unphpr1f .1r*\ qurrlurLlr
p{hrupllnrpl urtr urprl nthphhpp,

2. otu\ /qtuqurtr|/ p{hrup\,rpjrutr rup4jnrhptrhpnrl trhtrqrutr}rtrhplr ttlng.rg}rur3lr tr qnnh,cl
hlr{rutr4nrpinttrtrtrpfr ntunnltruulrpnrpjnrlrtrhplr LuFrlputnnp[uq[r qfrnur\urh urnnpulpnldurtliuir
qh\ur{urplr (1 rlpntjp) purfnrp u1u.r2urnhnril pirurp{h1 L thtrrltutrlrtrhfrh Lt[ngnrg]rurj[r tr qnntrncl
hlirlurhrinrp3nrtrtrtrplr Lupnpulurnplnu3|r 1l,\ur{rup' \.q.r}., ulpn$hunp lhuplrhh Uhrtlntr}r Unurphgurtrp,
t-J'uhpktuptr.rhntp3urtr, \hlruuktrhpqhurlr\ru3[r b tlhtruururhluhnlnqlrur3lr turp]lpurtnnplr.u:h rurlurq
qltnur2|uururnrllr (0,5 rlpnt3p) purlrnrp ulur2rnnhntil' lhutrptrupurtrnrpluh, \hhuurthhpqhrnlrqorll, t
\hhuuurhlubnpqliuqf tulprlpttlulnplruqir urlruq qlruru2|uurnnl, \.q.p., rprgLtnn t-lrf_lrf, tJtpqhslr
Qrupplrhlruhp, hnrltr Lupnpruunplrrullr q]ruur2fuururnrl| (1 4pnrjp) pru{rnrp ultu2rnnhnuf' imrjtr

Lrupnlurrrrllnlru:h qlruru2fuuurrq, \.q.p. Uhurhlrm Zurr,tpup&nrttI C[rpr.ltuh3urhp, rr]rptupur\tutr

h\nprqlrullr tr 2p2urly-u rllr2ur{ur3plr ht rntuqnurnrplnttrhhplr pupnpruurnp[uqlr ur{ruq qfnnru2]ururnn$ (1

rlpnrlp) purrlrnrp ulur2rnnhnrd' k]rpurnurlputr Lllnpnq]rulf h 2p2ut1ur tllrpurtlrLr3plr
hhuruqnurntplnrlrtrhp]r prpnpururnp[uq]r urtlurq qlruur2iututnnrl PhD Uphlr2h\ l]ur\h2 rrnlftup Ulrtrllp
h lrntltr LuPnllurunpfruq[r urlurq q]nnru2fuurr-nn1lr (0,25 rlpnrlp) purt]rntp upu2urnhnr r-['

n9hhuurpurtrntplnrh, QZh Qlrpunur\ruh k\npqliu1l, L ZpguUru il|r2tu{u1pf hhutuqnmnlpJnlhtrLp]r

LnlFllpurulnphtu:1, qlruru2]uuuurq 11.q.p., 4nghtrur Lnrufhh f}ur$lr\lr Zurilptupltutrp:

2. I-Ub3hL' btlZ \htruurpruhntp3urh frur\ntpnhurlr un\ur nrunrqduilp uruqlrpurhrntrhplr uurpL\ruh
unnhuurunlnpriurtr hurpgp :

UI.SUZIISS'{b5hL' tlhirutupurtrnrpjutr Surtpulnhurli r1h\r-utr, \.q.r}., rlnghhur g. U. lurqrup3urtrp,
urn\ur nr.,nrgiltudp .rurqlrpurlrtntrtrp p Lr qf urtu\urh ltr \tutlurptrhpp :

J.

4.

5.



Uuqlpurtlntrhpp qlnnu\urtr lunphp4|r urtr4unlhhplrh uurhfrh*Z*ph rifr2ngnrl qh\nrghg]rtr
hur2r"lhmnt urtuptlur phpurgpnul lrphtrg \"ltihg lltuutuptltuE r"u2|uurrnurlrpirhpp: Qnpbnupiurh ilh2
qtnhrlnrl uruqlrputnntrhplr hu2{hurtlnrplnrtrhhptr nL 4pr"uLg {hpruphplurl riuruhurq}rrnur\urtr

\upblrptrhpp htr2hgphghtr Llhp2|itrtrhplru qlrr.nur\urtr qh\urlurphhpp:
Utnnph php{ruE htr hur2rlhtnnr durhutnullurhtuur{urbnuf runlpu nruntgtlurh hurilu\upqnrd

unrlnpnl h tuurhutnutlnpr-[urh htrpr-u\ru fo{n,-l 17 uruqlrpurtrurl,rtiplr tprqti}rg lipur\ruhurg{rub
qlrtnurhhuruqnurur\urh h nrunriltrur\tutr ur2fuutnurtrphtpI urilrirnr]i urhqtr\urullnrplnthp:

Sntpurpurtrgnrp uruqlrprutrurlr \nlillrg lrhp\r-ujurg.lhsht tup&urtrtuqpr.ltub h]titrurlltutr
urp4jnrtrphhpp, qlrmurllurh hpuruyrupur\nrdtrhpp h hhr,nuqnunullurh phriuqf 2p2urhu\hhpnril
\utnup{urb htrr"nr,ucprurr"u\urtr tu2luuururhp}r rimhpurr[urutrhpp:

1. b't)Z rthhuruptutntplrutt SutQnqtnhtnfi Qbtturuprttlfutfi, lruhVtruprutntp1rutt h
Qhhuututhfut ntnqfi*il, ru{pfuhrt runrug}tt uuptfu unQut ntuntgdwdp utuufiiprutttn gnhrup

Uwpqltuft Uqpbfuuh (qftutuQuh gQutt/ruV' 8.q.4., qpnfibmt U. U. On)nilt1rub):

Zu2rlhurnr tnupntil u{ruputu4fp h ptnnpn{}r tunrup\urtrhp}rg ruuullrptutrurlr lprqrllrg liunlurp{tr1
L ptrrlhurtrntp 27 \phrllrrn' hlrurpru{np 32-lrg: lluqlruurpuurnrprulf nrunultrunnrpjurtr ururp}rht p]rir

frpur\urtrug.lhtL Saccltaromyces cerevisiae]urinpurutr\tiplr.l*:plr 2urtur-[trtrpf' AI'CC 9804 h ATCC 13007,

npn2 \hhuurp]rr-[]rtu\urh ir \trhur-ullrhpqtiu]r\rullurh ulurputfhurphp[r nruntiltruulrpntpjnrh: Ur.nurg{urb
tnr,lultrhplr hlrilrutr r,[pur hu2tlhuut ururpnrd ulul]-r1p1uuur{tr1 h mrquqpnlplrutr h nrlurptl{h1 tth\
qlrururly-utr hnrl{urb Archives of Biochernistry and Biophysics (Q1) turfuurqpnrd: Zru2{Lrnnr r.nr.upnrti

lrpurllurhugqhl hL {trpnh21ru1 2ururtltrirplr pp{urbti}r 3nrpureilurh, tubfutupianr qruqf upurru4prfruL,

]rh2u1hu hruh tqnrpur{rnfuurhrulprrp3urtr hprlqnrphp}r L r,lhp2irurhlnrphph purhur\ru\urtr

{rnr]rn}unrp3nrtrtrhplr npn2ntdhtrp: lluttl}rpurtrurp Lr2tig, np uururgtltub rn{lurfrhpp trhp\urjntrlu qrnlr{niil
hh ri2u\riurh {rntprnl' hhururqm qlruru\urh hn4{urblr quupuluurtfurtr hqururur\nrl: Zur2rlhtnnr
urtupnril lrpru\urhurg{hL L htuh .9. cerevisiae furfnpurutr\hplr {rulpl 13Y4741 h rfnr-ururhrn 2urur-itrtrpf 

'

Apmal-007, Avma, Anha ntunrillrruulrpntpjnttr: LJ'urutrur{npuu1hu, nrunrilhruuhfnlht hh urd]r
urt.ur-u\urpuP upruqntpjru[r rirn{rn]unrpSnrhhhpp, urd}r ptrpurgpnni $}rc1]r\urBfilfrurllurtr gnrgruh]r2irLplr
(opulqur-tlhpur\urtrqtrnrlurlltutr rqnurtrhglrurl (O.{.tl), pH, ouilnlurprrpjnrtr) r}in{rnfunrpjnthhhpp,
r-utlpnrl2tu\uL pgliglrhplr ulpucpfuq[rtr ptulutqantl u.lpnuntrru3]rtr hnunlr rupttrqnr-laJnrtrp, [rtr2r.r.1hu Lurtr
hlntpurtlrnluu-rtrurlpl Plurh hlurh3ntptiplr h rltrpgtrtutrjnrptrplr purtrtu\ur\urh {rnt|ln}ulrpjnrtrtrtrpp'
\ufu{urb tudl-r phpurgpntt[ pp{urbhf irurutulrh1]rnrplnrtr]rg h pFI-[ro: FIiMS MICRO MILAN 2025 (hnt1|mlr
14-17, Ulrluh, hururl]ru) tr ngtrtrrnuptulrur\rutr q]rurnrpjnrtrhhp Lr ptrurulurhqurhur\urh lnrbnrtltrtrp'
hutrnth \rulnttr clurpqugiltutr trulururur\lrhplr, (utrrqurhilptrplr 24 26, 2025, bphtutr, Zurluruururtr)
qlrrntudnqn{trhplrtr rlurutrur\gntp3tulr ruprlnrhpnul urulurqprlhl htr hp\nr qfrurur\rutr iatrcl[rutrhp, tru rthLl

phcllru phrputrrlhl h hpurultupur\rfurtr (liBIiC 2026): Uuul|purhup hurlr4lruutrnuf I nUurqlrpurtrurhtpf 1
trplrururuurpq hr-u3gnp+lrhph htrurtuqnurnrp3nrhtrhplr u2ru\gnrp3uh bpruqlrp - 2025, r-ipgnrlplr 2ruhtunni.



(25AA-1F018 burb\urqfrp): Uuq]rpruhurg urnrughl k htuh TOEFL@ iBT phuur]r hrurfurqruurtuufuulr

il|rur{npp:

2. b't)Z vbhuruprulnlplrutl firuQnqutbm] Qhhurup]{rtq}, {rutryhuputntp1rutt ll

thhuutnhluttn1nqftqft *ttFfut(, runugllt tnruptfut utnQtu nruntgtfiat[p tauqrtptutttn I$ttru
ZruVntprtQft Utlhmlulruh (qptnuQrutt qhQuttlup't1.q.4., u1pnfihunp U. U. @n7w41uth):

Zur2{hrnnt rnrupr-lur ptrpurgpnrr"i ruuq}rprutrtn}r U"rlrthg hun{rup{ht h 33 \ph4}rui, np}rg 12-p

qurprnru4frp, hu\ 21-p \ruilphrnptu\rutr rluruphpurgtrhplrg: fhunriltrurulrpL[h1l Cupriavidus necator Hl6-
p 1t Cupriavidus metallidurans CH34 ilutrktrhpli urdilr-uh qupurdhr-nphpp il|r2rur,lurjpl, pU-h rnrupphp

quridruhhhpruri: Otuntrltruruhprlht k trruh hlrrlpnqhhruqurjlrh ur\rnp{nrp3ntirhhpp dlr2ru{urjplr uurpphp
upphuhhpf quqrftutrhhpnnl: U3u hhrnurqnuru\urtr ur2|uunnurhplr urp4lnrtrpnrr.f ulultnpulu*.lht L ilhtl
phqlru, npll ulluuururnuqltr qh\ntgilrurip \hhp\rululgqh 50-pr1 FEBS rilr2urqquilhh \ntrqphulrtr, nptr
rutrg\rugtlhlnt t L]r4hplurtrqhhplr Uruuruplrfuu purrlurpnnf: Uutqfrprutrtnp hurh4fruutrnr-il L

uUuqlrpurtrtnhhplr tr trplruuruuF+ hulgnprlhhp]r hhuruqnurnlll1lllhLrhplr ur2ru\gnrplr"utr bpurqlrp -
2025 > 4purilur2trnphlr 2urhunnt (25AA - 1F044 bub\urqlrp) :

3. b4l2 Vhhuuprutnt9alwh ,PruQnqtnhu/ Qhttuupfittftutfit, tlruttptupruttntplwh tt

Qhttuututhfuhnlnqlqlt urttFlrrt l, wnruglh mruptfta unQut nrunrqt[rurtt *rutlrt wttut [.fitlp gtthflt

Afiqryrl*h (qlttnruIrutt 4hQut{rup' 8.q.4., t4pn,Pbunp V. U. On2pilt1uh):

Zru2{hrnnr dunluhurlpuhururrlurbmri uruul}rpruhurlr \nqd}rg hurtlupr{h1 L 33 \phri}rrn:
hpur\urhrugrlhl htr Escherichia coli riurhpklr DH4100 blur1ur\urh 2uluri]r h rip2tnupp{uqftr
ruhgpntl1|rtrhplr ururpphp ilntuurglrurhhpnrl2tnunihhpnui urdr"truh tnhuullurpnll urpurqnrp3utr npn2ntil
tilr2ur{urjpnni q;nr\nc1}r urr"upphp \ritrghtrurpug}rruhhph (2 q L', 8 q L') h r"nurpphp pprlurjtrnrp3tuh
(pH=7,5, pH = 5,5) ulur3ilurhtrhpnui: Uuqlrpruhtnfr \nqilhg pZhZlrhptr urdhgr.lhl htr 2q L, qgnr\nqlr

\nLghliurpuglrullr ulur3iltuhhhpnui tr llurrnurp.lht pll*fuurrlurtrpn{ tqpnurnhurllrh hnup}r npn2nrrf:
2025p-[r oqnuulrlu-trn3hriphp uni]ruhhp]rtr lrpru\urtrurg{h1 k iluruhurq}rurur\utr {hpurulurr.npuruurntt[
ahptlutrlnul]r Uurprnlrtr-I-jntphplr hunfrulurupurtrlr (Zu1t-.{}ipphtrphpq) qhhuurFrrr-

hnrpjruLr/riurtrphurpurirnrpjutr lrhuurfurnrurnril: fltunulhurulrpnrplnttrtrhplr phpurgpnul uulurqprlkl t 1

hn4{urb'<Escherichia coli FocA/B-dependent H+ and K+ fluxes: Influence ofexogenous versus endogenous

formate> {hptnuqpnr,l Biophysical reports urr-fuuqpntrl, lrh2ultru hurh 3 phqfu' u'fhe Impact of FocA
Channel on ATPase Activity of Escherichia coli During Fermentation of Mixed Carbon Sourcesr, nEffect of
CRP global regulator on Escherichia coli ATPase activity under fermentation of different glucose

concentrations, h clmpact of FNR Global Regulator on H' Flux in Escherichia coli During Fermentation of
Varying Glucose Concentrations, {hptruqphpnrl, npntrp hhp\rujr"ugt[h1 htr hurilruqunnuru]uurhr-upurp
o9hhuurpuhur\urtr qlrr.nnrp3nttrirhp tr phtuuluhquhur\urtr lnrbnriltrhp' hruhnttr \urjnrh qurpqurgtiurtr
trrquurtu\hhplr,2025, FEMS MICRO MII-{N 2025LLASM Microbe 2025 q}rmudnrln{hhp}rtr: LIh\ hnrltlub

6



qurh{nui L qpru}unudurh rlrnrlnttl, hu ,ih\p hur}uurqtuuptuutntlnrr.i 1. urtqurqpnrpltutr: Uuullrpurtrurp

hurh4|ruutrnuf I uUuul|ipurtrurlrhp]r h hp]nnuruurp4 hrulgnprltrhp[i hhururqnurnrplnrhhhplr
u2ullgnrplutr bptuqlrp - 2025, r.lpgnrlplr 2urhurnnr (25AA-1F014 br-uE\tuqlrp):

4. b't)Z Vhttuupwhnlplruh PruQntynhtnfi Qhhuruplttftalfi, ttruttptruprutntplruh h

Qbttuuttnhlutm1nqftryfi ruttplnhfi utnup-ftt tnwptlu umllut nrunry{wdp uuulftputttn Uhl
ulhpututt4pf Zupntplntttluth (qptnru|uh 7bQutlult'tt.q.p,4ngl\tut t.. u. eruppJtbyruh):

Uuqlrpurhurlr \n{rihg tr2{hg, np nrunrilhrunntpjurtr uururplrtr ururpnul rftuutrur\gL1 1.

urtrhpurdh2m ulurpmu+hp h lluilptrurpur\utr 4uupirpurgtrhpftr: Unurplrtr \lruruil3ur\nrtf hrurluphl t 2a

\phr1|rp, hp\pnp4 \lruurl3ur\|r urtlurpur}rtr hurfuuurhunrr-i I hunlruptil hu 9 \ph4lrur: Zru2tltuun
durtfulrur\tuhurul{urbnril \ururuprlhl I; Zurjruumutr}rg rih\nruurgrltub Arthrospita platensis pc-005

glrurtrurpru\urhpirurjlrg tupbruplr l, Slrt \h opuh4h hurhnrlurutrlr\trhplr \htruurulrtrfohqh rihpnrlli rl2ur\nrt[
h uururg{urb trutrnr"[uutrlr\trhplr Slrqh\"rphr"i]rur\utr hururllnr p;nrhhhplr ntunnlhurulrpnrrf:
fhuntilhuru]rptlti t hurtr uururgtltub l-rurhnrfuruhhqhhph hurtiurtfurhpkurj]rtr h htu\urutr\tu3]rtr
ur\urlrrlnrplnrtrtrhpp: Zur2rlhunt ururpnril pruhurr{np qh\nqgnr-l hurtr4hu L hqht b.r-IZ-nrd urhg\urgllrub
n9hhuruprulrur\urlr q]rurntplnthtrhp tr phuqruhqurhulluh lntbnriltrhp' hurhnlh \urjnrh qrupqugdtuh
irrqunnur\irhp]r, dlr2urqqul|rh qlrururdnlnr{frh: 'l-lururnurnul]rh c1h\nrjgn{ riurutru\gh1 k nLnp
qurpqurqtlutr rl]rurntrlbhpp p]rti[iu3nril-2025, qfrururdnrpr{lrtr: Uurtrlrtulruruurlluh philuq]r tllr hurur{tub
hruluruqb]r urhupnrl hhpllu;urgrlhL L .Iruqurfuurnurtrfr tiuqpr,upurqurp Uuurtuhurlnrd tlurlurgurE n1O0

qurlurtlrup ll'rlZ-li htur-fup, r[]rpurqqujlrtr tipgntlp[i trclpur{rur\lr2 {rnr1]rtr: Lurluurqfbp -trd2\nrplnrlr tr

unnl2rluluthnrp3nrl-r, tuh{tuhullurpqnrt[ dutrr"u2rlhp L hrurlpnl: Zur2{trurnr dtutfr.uhur\ur-hurrnr-[rubnui
uuqlrpurlrurp hptuultupur\tr1k 3 pt qlru tr 1 qfurru\urh hnrl-lub [-Iec nril:

5. t;82 rrtthuruFruttntplruh $ruQm1tnt;tnfi Qt;ttutupJtttrtru1ft, {ruhptruputtnrplult ll

thtturunbiutrl"qJr*il, ruttplnhft qrhptrl tnrupt{ru unllru munLqdrutlp ruuufiiputbn Lrtutltut
rrutt[nflt UhfiQlub @rttnuQrutt $Qrut/utp' ll.q.q., qpnfiLunp V. tL Onlniltlrutt):

Uuul|rpurirurlr \nqilfg tr2r"lhg, np 2urpnrtrur\tlhl htr qlruurhhurruqnurtu\urtr ur2|ururnr.uhphhpp'
trtqrltfub Saccharotnyces cerevisiae fr-rilnpurutrt1trpI, \htruurp]rillrtulpuh h \htruurthhpqhr.nlr!ur!tutr
tunrutr&trurhurur-\nrp3nrhtrtrplr nrunrdhurulrpriurhp' murpphp urbluurbtrur3|rtr urlpj,rptrt plr
qrujrfurtrtrhpnrti: Opn2tltil hL {uqplr h rlnrurubur 2rnturltrhp}r ur1\nhn1 4hhlr4pnqhtruq lphptihhur]r
ur\ur|{nrplntlrp tr I-I'-uj]rtr hnr.rppr: hpurlltutrugrlht L dlrurnpnhrlp]rnttfirtrp]r tuh2tuurnrd tr UbS-ucpu1]rh
tu\ur]r{ntpjtutr npn2ntti ppr-ltubtrujlrL nr pptlmbtrlr riruutrur\}r uurhrlurlrurtlrur\ilutr uluSilurtrhhpnrtt:
Oruntiltrtuulrptlhl L lrurh opqurtrur\urtr ppnrtrkp]r, 2urpuptrhp[ tr \htrutut.ptuhnflr urnur2tugnuip trr]q.P-
9U h q.F-9U tfhpn4htrpntl: Zururrrll nl2ur4pnlfdlnrtr L 4tup&{h1 tltuphutlptnph fo*.lrnhtrhpnrri
luilnptuu[r\hplr rudhgiluttr tunuth&truhtuurllnrpjnrtrtrtplrh tr ururpphp pll trtrplr (pFI=3,0; pH:5,0; pFI=6,5),
qgnr\nqlr llntrghirurpurglrtutrhplr (0,5olo, 2o/o) nt pprlrubtr| hurumtrtilfnrplurtr uluqilurhhhpnrtt urdf tr



Qlrqhh*plrrfllu\uh gntgruhlr2trhpli {inrlrnfunrplnttrhhpfrh: Uuurg{rub uprlnrtrphhpp trhp\rulurg{1,1 htr

urhrlu\urtr h rilr2ruqqurl|rh qlitnurdnqnrltrhpnnl: LZ.lhg hurtr, np uuqlrprutnnp riuruLrur\gh1 I.

o9hhuruputhru\urh qlrrnntp3nttrLhp tr ptrurqurhqurhru\urtr ptEnuitrhp' hurhnrh \uqnrh qupqurgrirutr
hulunnur\trhp]r, qlnnurdnrlnrllrh, lrtrlult u htuh FEMS MICRO MILAN 2025 tilr2ruqquJhh qlrururdnrptlftr,
rlpp \urclir-u\hpqr[h1 Lp Federation of Iiuropean Microbiological Societies-lr \"rl.ihg tl[rputrmti:
Qlrururdn4n{trhplih hhpllulrug{ub ur2}uruurruhptrhpp htruptu{npnrpjnrl-r hh rnr-lh1 ptrhrup\trprr
hhuruqnurntplurtr urp4jnthphhpp rilrpurqqurlbL tiuuhuqlrurr.u\iuh 2pgruhr-u\hhpnui h &hnp phphlnr trnp
qfruru\urh hunftuqnpbur\gnrp3nthhhp: Ltufuuurhutlnril k hurL rlurutu-u\gnrp3nrl-r dlr2urqqr"u3lrL hhurhjtul
qlrrnrudnrln{hhp}rtr' EBEC 2026 (Uurn\hnfr, C{h4}nu) h PYFF 9 (.{urlhhu}ru, huulurhlrtu):
Zhnurqnurntpjnttrhhplr urp4Snttrphhpnrl hptuqupur\{t1htr hnqrlurbhhp prup&p tlurp\utrf2 nrhhgnrl Q1
qlruru\urh tuiluruqphpntrf, druuLur{nptuulhu' Biochimica et Biophysica Acta (BBA) - Bioenergetics h
Cleaner Engineering and'fechnology uriluruqphpnrtl:

6. b'tlZ VLltuwpruhntp1rub fiutQnqtnbu] Qhtturup-]ttJtrufi, tlutttpttuputttntpluh b

Qhtturutnhlutn1nqftryJt *ttFlrnlrl, tpltptq muptfut runQut nrunrgdrurlf *rrtlrtrruhm Ltylup4
LrQpmrt2lt t,llthruultuh (qlttnuQruh qlQrutlup' h.r1.4., rurltll7utnurtt qhnruZlurutnnq, 4nghlttn t,. ct.

Uruhrufuuth):

Uuulfrpurhnp h2hg, np hru2r-lhulnl tnlupnrd frptulpuhurg{h1 t' Vaccinium myrtillus L. rnhptrtrhp}rcr
uururgrlub lntbturiq{urbp]r hur\uroprt}rr1u-rlrururj]rtr ur\urlrtlntp3urtr qlrurhururnnf' urqrurn nur4f\urflr
\ruqilurh ilhpnrln{' 2,2-q}r$hirhf f -otlr\pffr}r4ptuclhlh ('}$"lZ) {hpur\tuhqhrir-utr nhru\g}rur3}r rflr2ngn{,
hp\uplr linhtrtpli r"[hpur\urhqhilurtr ntullg]rullr ri]r2ngnrl (FRAP), $nuQnrinfirprlhhur3[rtr rlhpn4ntl,
r"fhuurq- fuhltuururghnrl ur\urlrrlntpjurtr npn2iltudp, unrqhpopulr4 nr-u4]r\ur[i 2hqnpurgrltuh il]r2ngn{,
hlrrlpopu]r1 nu4lr\urflr 2hqnpurgr.Iurlr illr2ngntl: hpur\urhtugqhl L rif\pnqftul BV-2 Wt tr Acoxl /
fZliphtplr \htrunrirur\ntplurh tr prrburlcplr-ubplr ur2|uurururhpurjlrh \nhgtrhurpurgliuhhplr npn2nril,
ACOXl Strpilhtrtnlr ru\urlr{nrp3utr {urt}urlunrplurlr nrunrtihuru]rpntpjnrtr, llurtnurluql, ur\*lr.lnrp1rutr
tlrnrlinluntpltuh qhurhruurnrt[, Catalase qhtr]r kpuulphu]ru1li r{hplnrbnrpjnrlr' RI'-qpCR tr .{hupLptr
trlrplitrq dhpnrltrtrp| \lrprunrfurilp, NO-]r purhurllntplurtr npn2nrti p22uqlrtr rlnrlhprril iNOS, Abcd1, Il-1p,
'fnfa qhhliplr lpuulphulruqf nruttrlhtuulrpnrpSnrh' R'I'-qPCR iltrpn4ntl: Uuullrpurhurp rfurutru\gh1 I:
(lrliMs MICRO Milan 2025" dlr2urqqiujirtr q]rurtuclnryrtllrtr, putrur{np qtr.\nrgilurr"fp hutr4hu L tr\h1
nkhtruurptutrrulp-uh qlrurnrpjnthtrtip h phurulurhultuhurlluh ptbnulbtrp' hruLnrtr \rulnrh qurpqtugtlurh
hulururur\trtrplr, tllrptuqqur3]rh qlrurtudniln{ntil: Luiututnhu{nui I, tlurulrur\gtr1 "FEBS Young Scieltists'
Forum,-lrh tr ITEBS-|r 50-p+ lpilrqphu]rtr: U1{urpr1 tl}rtrurujurtrp hurh4lrutuhnrrl | <fllruur\tutr burqrltulr
ilhururpnflrtntrhp[r hu\uropufq[i1 urtlurlr{nrpjr"uh ilnlh\nr1ur1}rtr rih}uurtr]rcltihhpp rlli\pnqfrurL fZhZt hplr

\ntlurntputtrLpntil, 24AA-1Ir018 burEur\urqpntl nUuqlrpurtrurtrhplr Lr trplmurutupq huqgnprltrtiplr
lrhurtuqnuunpjnrtrhhplr ur2ur\gntp3urtr Epurqlrp - 2024, qpurr-[ur2hnphl, 1,, btZ dtuhurqurphnpqur\tutr
rlpurtlu2trnphlr' Calouste Gulbenkian lioundation -- Conference and 'l'ravel Granrs ARMENIA 2025

2urhurnnr: Su-1uqptr1l- 1 hnrl{urb, hu tlhllp' trufutuurhutlurb L urultuqpnrpltutr:



7. b,tl: VhhurupruhnrTayutt firulru1mbutft Qbhurupfi{ftur1ft, {tubpttuptuhnrplutr
llhbuumhJtttmpqfiryft ut{pftntfi l;plpnp4 mruprfut utnl1ut nruntgth.urfp ruuulfipwtto t4hmru

Ilh\Lrr{nrp 1,. '1.. lJ,rlloLrrhrl}rljurhl): 'LrLu lr2hg,np hur2rlhuutmruprlr-u phpurgpnuf uruul}rprutrur}r \"lrJlrg
lrptu\urhurg.lhL f. in vivo hhururqnurnrplnrtrhhph 2r"ulp, nplr 2p2urtrtullhhpnul lupnpurunp rupnr.

runhhmhhplr ilnur tunur2ugr-lh1 t 2urpurprulurnlr iln4h1 |upurtr{urE USg/tr&U (Utnphqrnhqntnngfh+

FuP&p dtupquqlrh uhnthrl)-nrl: ZLururqnr.nnr,plrutr phprugpnttt 4lrurtuply-lh1 k Rumex obtusifolius
rlhrlupntlulr tpr-uhn1-ujlrh prrEuriqtlr"ubpf 1, qp* \uqdnni run\ur u\tnlrr{ rilrrugnrplurtr' hinrllrtrlr,

|rh)qhu hurtr qurur-ullutr hurllur2urpruprufuurrujlrtr qhry"uillr2ng r.lhurQnpdhLl, h L-urpqlitrlrirf
hSnrpturlrnlurutru\tglrtr nllnl ripgtullguqlrtr r"upqhlur\|r2' nor-NOHA-lr uqrlhgnrpjnrtrp
hur\u2tuptupurluurtujlrtr phpurullruqnrr-[: gutnr-uptlhl k Western Blot hhr,nuq]lur1lldJnrir' 2rupurpurlr,*hl,
ptrnpn2 IR, Caspase-3, iNOS, PI3K, AKT uqfrururllntgtrhplr ptutrur\ur\uh r]rn{rn}unrplnrtrhhp}r Ll

urq4hgnriajr"uh rihfuutrlrqdlr ulttlpqruputrrltuh hurlurp: lluttlfptutrurp quruuurnuqlrh qh\nrgrlurtlp
iluruhtu\ghl L FIIBS 49-p4 \ntrqphulrtr (fdnrpplitu, Uurrurlpnrl): Stquqptlhl h 1 phqlru: Uururg{rub
ur{lrufrhp}r hlrriruh {pu ulururpuuur{h1 t 1 hnrl{ub, npp lrtufuururhurlnril L nupup\h1 tnulurqpilurlr:
LZrihg hruh, np uuqlrpurhurp hurh4|ruurtrnrtl t ZZ qqUUL trr{qr{ uUruuhruqlrurtu\ruh
tfhpurultuurputuurnnf-2025" dpgnr3plr 2ruhrunnr, nplr 2p2urtrr"u\trhpntrf hhp\rulntdu qurh{nril l:
Qhprlurtrlru3 lr Uruurppuh4lr hutiurlurupurhnui:

8. bAZ VbltuwpultnLlapth SutQnqtnbtnjt Qhttuup-/Qtrufi, {utttphtpwttnLplrutt tt

Qbttuuttnbluttnlnqltuyf uttplnh/ lqrpnpq mtaptlru un|ru ntuntgtfiat[p ruuultpruttm U]4t1rup4

Vutbl$ taru7hnulrub (qfttnruQrub 7bQwtlup' lt.q.+.,tunuguruiull qfimu2\urutnru1,7ngblttn 1,. cl.

Uuhrufuuttt):

Uuullrpruhurlr hur2r"lhr.n{nrpjnrtrp lrhptlu3urgr"lhg qhlpu{urp]r \n{ti]rg, h2trptl, np hur2rlttnnr
uurpntil hruh&trL1 i, t[uutrurq[rurtu\ruh (nptu\urtlnpriurtr) plrhnrplurL tunru2lrh tr hp\pnpr1 iltuuLpp tr

utnurghl qhpuclurhg qhuhururrullurtr: Zur2tltrurnr drurftuhur\uhurnrlulbnril 2rupnttrur\rlh1 hlt Mentha
arvensis pnrlufr hphptulnr4lr plrrifur\uh \urqrflr qhpurll2|rn r-furup \urqr-[nr1 QOo/o) rllrurgnrpSuL' rihtrpnflr
hur\uptu\urhplrrullurtr r"uqqhgnrpjurtr rthluurtrlrqrlhhplr nrunt ftrurulrpnr plnthp hru\ufh"*h\-\tu3nrtr
urrllrptuj]rtr gntullr\|r {pr-u: hpru\rutrurgtll,L t ril,trpnflr hp\nr \ntrgtrtruipurgfrurtrhp]r urqqhgnrplrutr
ntuntt[trruulrpnrpinrtr \urhurillrglrtr \uqnrtr tr {uqp]r rnhrqh 2rntur-fhp]r purltupurJ]rh qnurhhglr.rt].,
opulr4ur{hpurllurtrqtrnryu\urtr qnurtilrglrurflr, urpururpg2r"ullrir pl-I-h, hur\uropufrrlurtrruurtr-qfh
hturlur\urpqfr Shprfhtrurtrhirlr fuu urhpnp h ruhurhpnp upujilurhtrhpntti: hpu\urlrurg.lhLt trurh urrl]rptu1[rtr
gnrul|r\lr Ubburqu3lrtr huriltu\urpqf urtupphp titrpurtilrur{nptrhp 2_upupnrtrur\nr1 ilnrururhurtrhp]r
pur$utrptrhpnn[ ulpntnntruq]rtr L llurflrnulu\tutr hnuphplr tlpu ritrhpnl]r ruq4hgnrp3rutr
ntunulhurulrpnrpjnth: Zur2{tlnnl Lrlnlpnrti uruui}rpurtrtnp t[tuuhur\gtr1 1; nliEMS MICRO Milan 2025,



tffr2ruclqtul|rh (Ulr1Luh, hururl]ru) tr VAAM 2026 - Ch4htuhnrp h \[prunur\ruh riurhpLrupurhnrpltuh

ruunglruglrul|r qlrurudnrprtltrhplrtr (trhnfrh, Qhprirutrliru) quruuriunrq]rh qh\nrgntrihhpnrl, Biological
Sciences and Environmental Solutions for the Achievement of Sustainable Development Goals

qlnnudnrpr{lrL purtrrur]np qh\nrgtiurrfp: Ztu2tlhunr, tnurpnul uulurqpr-lh1 k 1 q[uru\urh hn4rlurb Q1
punnprllr urr-[uurqpnnt h 3 phq]rutrhp, Lru[ururnhur.lnril L tntqurqpnr.pjurlr hurtr&hh1 hu 2 qlrtnur\tuh
hn4{r"uE:

9. b't)2 Vl;huuputlntpluth Sullntpnhm] QbbuwpJtd]utfii, ttuttptruputtntplrub tt

Qhltuumhluln1nqftry/ ruttpfuhfi brt nt + tnruptfut wnQu nLuntqtfruIf *rrrtlrlrufun lOuttwlrru
f:4mury4h Uput4luth (qlttnutQubqhQutlury' 8.q.4.,uynfibunp Q. U. on)nilt1utt):

Zu2r-lhtnnt urtuprlur phpugpnril uuqlrptuhtn[ \"q.thg lrpru\r-uhurg{h1 hh opqruhur\utr
ppnrlrhplrg' dp2hurppr-[[r urqlhgntpjurh nlunulhuru]rpntplnrtrtrhpp qpmr-fpruguuur\utr Escherichia co]i
8W25113 h 4pur rlntmurtrurhhp' E. coli A fdhF b E. coli A ldhA 2nunitrhplr r{pru:
Otunrtlhuulrpntpjnttrhhpp frpur\urtrurgtlhl htr pruguhulrnhprr u1r1 tinrr,nrutrurtrhpnrd pugur\uqn1

$hprlhtrurtrhph \*ufp rlp2hurpp{r urn\uqntplurti h purgurllulnrpSurtr rlhulpnul, tr ur{hflr rftuhptur-[ruutr
nruntrltrutulrphl 4putrg \ruphnpnrpjnrhtr nr urqrlhgntplnrtrp E. coti-fi tqnrptutfnfuurlrur\nrplurlr t$u-r:

Up2hr"uppnr-h urdrlurtr il]i2u{urjp t ur{tilurg{h110,20 h 30 iltI \nhghtrurpurglrurtrhpntl: fltunnltrur"hp{tL
L ppnthhp]r urq4hgntp3nttrp tiurpl.trtrplr urdlr ururpphp tlrnrlhpnril' u\clptrur\r-utr, {urrl prqurpfrpriur\tulr tr

17L2 prquplrpr,fut1uh {rntltrpnrr"l: Orunnfhtuu}rptlhl L 4purtrg r-ucl4tronrplnrtrp tudlr uhutullurpurp
urpuqnrpSurtr (F), opulrrpurlhpu\tutrqhnrlur\ru[r qnurhtrg]rur[r, pII-]r, hlnrpur{rnfumhu\nrplurtr h

$hprihhmtrtrplr (hlr4pnqhtrurq, ilp2trurppnr4hhlr4pnqhtrurq) tu\ur]rtlnrpluh {ptu: htr2trlhu
hurfuururtru{urb hf , }urfnprlurh nltqriutrlrtrpnuf tr2{tub 2tnutitrhpnul npn2tlhi l:

[r3ntpur]rnfurutrullntpluh urnr-utr&truhurrn\nrp3nthtrhpp \ulu{ub lapnr hhpfr urn\r-ulnrplnrtrlrg h
purgru\uqnrpinrhlrg: fltuntiltrurulrpnrplnrtrtrLplr urp4lnrhpnrr,f r.nultuqpr-1h11. 3 phcl[ru' urnr.u2]rhp' nProron
and Potassium Flux Alterations in the Presence of Propionic Acid in Gut-Isolated, Esclterichia coli,
tlhpirurqpntl, nptr trhp\uqurgtlhl L hnrtrlru]r 19-lrg hnrhlruf 23-p UUL-nrt[ (l-nu Uh2hlhu) *hrlh nrhtgub
ASM Microbe 2025 qlrururdnrlntllrli, hp\pnp4p nlmpact of short-chain fatty acids on rhe anaerobic growth
of Eschericltia coJi K12 and Enterococcus hirae A1'CC9790, rlhptruqpntl, nph trhp\u1urg{h1t hnrl]rulr 14

17-p huuflruqnt l (Uf1-uh) tnhqlr nrLLqurb FEMS 2025 rtlr2urclquqlh q]tnrudnrlntlftr tr hppnp4p' .'I.he
Impact of Different Concentrations of liormate and Lactate on lt'schetichia coli Growth Properties and IIz
Production, rltrphurqpn{, nph hhp\uqurgtltrl k 2025p. ut,ultnhilphph 2a,hg 26-p Zurjururnutrnul (bplrtutr)
uihllr nrhhgtub illrgruclquqlrh qfuturlnlntl|h: Ltrpllurlntdu uuruq{tub urr.llrulhhpp rl2ur\{ub t,tr Lr

turf{tntlrrlub hnq{urb}r urtrupn{, npp rqpulrurtlnp{nrd I nrqup\h1 tilrgtuclqu3]rh prup&p ucl4hgnrplruh
qnpbur\onrl, qpurlunur-lnrl tur-fuurq]rp: Q.ptu[unutlurh rfnrlnrt[ L qurtr!nrrf Lru iltr\ hnrl{uib' nspatial Redox
Imbalance and Microbial Bioenergetic Remodeling Along the Intestine in a Propionate-Induced Model
Relevant to Autisrn Spectrum Disorder, {trphurqpn{, Free Radical l}iology ancl Medicine tur,luurqpnrti (Q1):
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ru. flqz VhhurupubnLpluttt PuQnqtnhmft QhttuupJtttfiufi, tfiuttptwprutntplrutt tt

Qbtturuubluttnlnqftwlfi utttpfubft 4r1rrlr4 tnupr/ut wnQw nr.unt.qtfia{p ruuulftpwtttn Sltqpruft
Lrru?b4nhfi u|bpuul4ruh (q/tututQuth qbQuttlup' h.q.p.,4ngbtttn h.t-. Futqntfuuth):

Uuqlrpurtrurlr hru2tlhurrlntplurh rlhpruphplurl urhqhllurntlnrp3nrhp trLpllulrugphg

\htruuplrrfh.rlh,durtrpfurhpuhnrp3r"utr tutiplinhfr tlurpli2, \.q.,1.,ulpn$hunp Uhhu @npr41uhp, [r2h1n{,

np hur2rlhulnl lnulpr[ru ptrptugpnrti S[qpurL UlhpurulrJurh[r \nqilhg lltuururp{ub ur2}uur.nuhptrhpp

2upnthurll{h1 htr hruilur&rujh opr"ugnrguqlrh qlurtrlr: Uup4nr u1uru1}rprrfurtllrpntunrl rlrupu\{urb
pntdiunnttrhplr hh2ungtu3lrh tili\pnplinilfrg urtr2ruurr-lht hL \uphrupp.[-:hl, pu\urhp[tuhhp,
nrunriltrruuirn.lht hh 4ptutrg htulpuptutpnLpltu\urh, htulluruh\ru3irtr, hru\rulutlnpurutr\ur3lrtr
htuur\ntpjnrtrhtpp, u4hhqfurl]r nrtrurlprrplnrtrp: Zur2np4lrtl, urJ+ tiurhpktrhpp trnr3hur\uhurg{tr1 hh
MALDI-'fOF MS hrutiurllurpqlr il|r2ngn{: Uurtugrlurb trnr-1trur\urhrugiltuh urprllnttrphhnU hturlhilururtit l
htr ftr2ulhu Bruker upuur+pnr1lr, uqhult u kL Qhtrurlr hurtlurprupurtrlr BCCM/LMG rlurhpLr.uS|rtr hupnrurn
hutlupurbnrlr rn{3urltrhplr hhur: llullrururllnrguq}rtr uulh\rnphtip}r u{Surfrhpp tlhppubtlhl irtr
BioNumerics hurlurlliupq2r,ujlrtr bpurqplr \|rpunrlurilp, nph 2trnphlrtl hdurhntp3r.utr hlrilr"utr r-lpur

\urnntg{tr1 htr \puutntrphhp: MAI,DI 'fOIr MS *lr urp4jnrtrphhplr hlrtturir {ptu lrphtrglrg tunur{tr1
hhrnurppppntplurtr trhplpulughnrl ]rcprllururhhph gtnnptlhl hL ht rnurqtu nrunrdhurulrpnrp3urtr
trulurulu\nrl: Zur2rllr L runtrtlhlfrtr2u.ltru oilguphpurE hur\uqntr[ruututltutr rullur[rrlnrp3nrtrp, uqtrulLu 1.1

fqngururhhllr Lqpphntnlr\ trhpntdp: Qtrbndlr unlpnrl2urllurtr uhprlhtrur{npr-fr-uh trulurunu\ntl']LO-f
urh2tuurnultr |rptu\tirtrurgrlhl f Promega Maxwell hurilur\urpqlr oqtrnrpjtuilp.: 'lluruurrunurjftr qh\nrgdurrlp
uruullrpuhurp iluruhu\gh1 t IiEBS-2025 (Umutfpnrl), FEMS-2025 (tllrpuh) h ghhuupurhur\urtr

qfrrnnrplnrlrhhp tr phruqurhqtuhur\urh prrbnrrlhhir'hurtrnrh \uqnrtr clurpqugilruh trulurnur\t hfrh --2025
(bptrurtr) qllnurdnrp{trhplrh: Zur2{hunr ururpnril uruqlrpurhtnp htutrrllruuhnril t hurduhhqhhu\ Lth\
qlrrnur\urh hn4tlruElr' hputururpur\rlurb Q2 rllr2urqqur3lrtr urr.ftituqpnuf: tltr4htuhnrp r.uniluril1-.,

hun[urhhrl]rhtu\ k qlrurru\urh 3 hnr1"lublr, qpBh.ih\ qfluh tr 9 phcllru]r: Orunulhrunnrplurh phprugpnrt[
htu{urpl; 1 L uhhpurdtr2r"n pnprp 32 llph qlrurhh pp:

11. b82 Vbburupruhntplruh SuSnrytnLnlt Sbtt4rubrupuhntpluttt ruttpfint$ runruprtlt uruptfu unQru
ntunrc{utt[p wuu1ftputttm t,{phftQ UhaputhftQ} 'lnttruyltatt (qfttnutQuttt qbQrutlup' 8.q.q.,
ulpnfit,unV tI. U. Unuphprub):

Ztu2tlturnr dr-uriurhtu\urhuurr-lurbnrtt Uphlr\ lnriur23tuhli \nltilrg hur{rup{hL t 27 \phrlfur
(ttlurpururqlrp h lp-utiphurpr,u\ruh tunup\tuhhp tr rqpur\rnlr\tu): Uuul|rpuhurp trhpqputl{urb t.

\hh4ulrurpurtrnrplulr urrip]rntr]r tqpnShunp, \.q.r]. Ur"up]rtrtr llr:urpt 1;rutr[i oqtrur\utr: Lpur lnrlIlrg
lrpur\urtrurgptltrt k thh4utrtuprutrnrlalurtr h hlr4pnl\nlnqlruqlr lrlruur]rtnnrurlr il]r2urunupurtrru\uh
hur{urpurbnrlr ntunrilirtuulrpntp3nrh tr p{rulhugnrd' tr\urphlnr,l h {runr2hpurl}rtr hurilurphtrp
rnpurilurlptrprtl 49 uphllr 2nrp2 4900 hr[nr2[: 2026 ptlur\r-uh]r ttupur]rg duj]ru
durr"furtrur\tuhruur{urbnttl {hpurululrnpururn{tr1L trupflr huriltuluu.rpurlrnrr-I, npurhrl nrumrftruru]rpti1 I.
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hp\ptu2rufullurh rlnp$ndhurplruqlr rfhpnrlp, ftr2qhu trutr \hLrlurtrlitrhplr r-lpur lrpur\ruhug{nr1

LupnPuulnp h 4ru2rnurllrh rlrnp&hplr truluuqbrluLr h urrllultrhpf htu{urptuqpilurtr

urntutr&hruhr-urn\ntp3nrtrtrhpp: Chpugplr ilh2 hh rlh Z-pp qirurur\ruh ru2|uuruurhphhp, ur14 pr.lnrr-l

Zur3urur.nurhf Formicidae h Lepidoptera |Lrdphplr gulh\hph llurqr"fnuip, lrhlulhu hruh Zu3ururnurhnuJ

trnp }ltrtfurcllrr{ uhuur\l' Cydalima perspectals qpurhgdurtr nr11nrp1urilp ru2fuurtnurhptrhpp: Unt htf
'\nrftu2jtutrp rftuutrurllghl t hurh nBiological Sciences and Environmental Solutions for the Achievement

of Sustainable Development Goals, rilr2uqqrujlrh qlruurdnrlntllrh: Uuqlrptuhrnp hurir4|ruuhnril l.

nUuqlrpurtrurhhpli h hplrrnuruurp4 htulgnpqtrhplr htrnurqnnnrplntlrhtip[rtr ur2ur\gnrplruh Epurq[rp -

2025r-lt qpunftu2lrnph]r 2ruhurnnt nlicological and Phylogenetic Characteristics of Selected Pest Insects

of Armenia, phriurjntl, burb\urqlrp' 25AA-1F016:

12. t;'r)Z VLhuupruhnLplrub fiuQnrltnlnf Qht4uthrupruhntplrutt utftrtnry lrtr|tnlrr] tnuptfu runQta

nrunLg{ut[p utuufiVutttn LIruhruh ,{wpuq4utmft Uurtfuutt (r1/tututQuth qbQulrl*tr' h.q.p. U. U.

U4utluth):

Zu2r-[hnnt urup{ur phprugpnr,rf uruullrpurtnn]r \"rt.ihg }rpur\urhtug{h1 hL lur3hubur{ur1
4ur2tnqlrh h lurpnpuunp hl.urr-uqnurnrpjnrhtrhp' nupplrub pn2nrtrtrhplr ilur\urpntEuqlrh hurpnrglrytrtp]r
urupurb{tubnrpjutr h t[n1h\nr prq]rtr ur]uurnpn2rlurtr nrunufhr-uu[rpnrplutrp: Zhurr-uqnunrplnrtrtrhplr
up43ntlrptrhp]r lilitturh r-furu tuutqfpr"utrurlr \nqrilrg upurnpuluuir-lhlhtr q[rururdnqnqh 2 hlntphp' <Invasion

of Arion vulgaris and its Projected Ecological Impact in Armeni?r, oA Pilot PCR Screening of Toxoplasma

gondii in Birds of Armenia, (ultuuururpr"ul|ih c1h\nrlghhp), npntrp trhp\rulurgrltl htr dlr2tuqqurjlrlr
qfruru\uh hurppur\trhpnril: Uuul|rpuhurp r.Iuutrtu\gl,t t EUFLYNIII' COST Action (CA22117) urr.:gurtrg

illr2urqqu3lrtr tu2|uutnuclnryr{lrh' npulhu Zuluurnurirf iihp\rulugnlglr2, npp urhq}r t nrtrhghl 2026

ptlu\r,uhli tlrhurprlutpl, 23-lrg 27-p (U{utnplrtu, .l}rhtr[rr"u): Ztu2{hurnr rntupr-[ur phprugpnn[ nErasmus.r,

bpurqplr 2p2urhur\ntil uuullrpulrurlr \nrlllrg [rpu\tutrurgtlhl L 10 opJur tiuruhuq]ruur\urtr

{hpurultutnputuurnril trntrlr hturlurluruptutrnril' \urururphluqnpEhp{ iln1ti\ntlullrir llhtruupurtrnrplurh
h lurpnpmurnp hhurtuqnrnnlpJlllhtrtplr hrlurnrp3nrhtrhpp: U. Uulifututrp hurh4lruurtrnul L- 2Z trQUU\,

pr,up&purqnrl[r lppnrp3tuL h qlrurnrp3urtr \nr"[[rurh]r nUuulfpurtrtnlrtrpf tr tpfur-ur-rtup4 hu3gnp4titrpf
hhuruqnuunplnrtrhhplr ur2ur\gntp3rutr bpruqlrp - 2024> h ZZ qqUUL pup&purqnr3tr \ppntplurh tr

qfrrnnrplruh lprtllrurt.lr llnqilJrg htujtnurpurpr,ltub nlltuuhtuqllnurlluh {hpr-uqurtnpururnnril 2025"
rlpgntiphhplr 2urhunnt: '{hpun{u1u}pmuurilurtr bpruqp}r 2p2rutrru\nrtl uruul}rpurtrtnp hp\nr uniun{
trufuunntunul I qnpbnultlhl ?h[u[rurl]r Ouurptutlurllr hrurfr-uluupruh: Zur2rlLuut ururptlur phpurgpnr t[ lJ..

Uulr\jtutrp rutlurpuhl k uuqlrpurhurtu\urir tlppurlltutr puqurrlplrjr qptrph urilpn42 bur{rugr' hru{urptrlnr-l
31 \ph4ftn'hirtuprurlnp 32-lig: 'l-ltuurptuuur{h1 hh trptlnr q]rtnurllurL hn4{urEirhp, npntrp qurh{nrt[ tih
qptu lu nuntpl r,u h f nr lnrr"[ rllrp urqquj lrtr qlrrn ur lltu h uriluurqp h p n r d :
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13. b'02 Vbhuutpuhntplutlt {tafinqrnhutrt Sbttauthwputtntplutb u{pfintl, hrtnt+ mwpt/ut unQut

nrunryalut[p ruuqfiputttu Supbrt| Lhntt]t\lt Zutlntplnthluh (qftnwlwh qhltw{wp' Qhtqwhw-
puttmtpluth wdpfuhf 4nghhtn, Q.q.p. U.U. ,lwqwplwtt):

Ztu2r[hurnt ururpr]ur ptqaurgpnnl ruuq]rpurhr.n]r \"qrlhg lrpur\urhtug{t,1 hh 4tu2tnuqlrlr
ur2fuuurrutrphhp, npnhg ptrpurgpnui pntr{h1 hh &trnpruphurtlnphhplr 3 urtruurlfi.hph urnurh&tr1ru\t t p'

'tu3ng t"pl, h Surtlnt2|r rfupcltrpttLtl, urnurtr&hju\trhphs .lt pg.[r1 trlr ']Lfd h \lutrp]r tlinr2hhp:
2hnpurptrur{nptrt plr t}unpr\r,uglrrulI nrunrdhurufpnrpltuh hr.urlurp &uqhurqp{h1htr 42 668 &ur1ir, npnhp
hhururqtulnt l trnrllrur\rutrug{h1, 4urutullurlqrll,L tr rihplnrbtlhl hh hruriurulunnuru}uurh bpurqphpnr-l:
Uuqfrpurhurp hurtrrllrur"uLnrtl L bqUO nQlrururhhururqnrnur\urlr ru2luunnr.uhplr lipurly_uhtugilurlr
odurh4utl ntrunrputrhplr dhnpptrpilr-uh, tr nUpurhp\p| qlrurtrru\urhtrhplr \urpdururtr tqghprrplnrhtrlip 22
qlrururhLururqnururlluh \uqilru\hpupllalnrtrhhp, qprurftu2hnphtri.plr 2tuhrunnr: qqUU trqqq
nUruutrurqlrurur\ur[r r{hpurupuurpuluurrllll-2025" bpr"uqp}r 2p2uhru\nril Surptr}r\ Zupntpjnrtqruhp 2026p
hnthrlurplr 16-hS urtqplr$ 14-p rlhptuululuUrruuurrlhl t QhpdurhlruSlr flt nflrhlr phnr-plruh rqruurilntp3urtr
purbqtupurtrlr h{ngntglrntr Lpnlnqlruqf Llrpnpruurrlp}ru1nril: .{hpurtqturnpuurnrftutr rutlurpur]rtr
upuupuruurtlhlt ilh\ qfuur\urh hn4r-lruE, npp grnhrlu{ h qpurlunurlurh rfnrprrtl, fru\ hp\pnp4 hn4rlurbp
qurh{nril L qururpuuurt[ruh r]rnrpttl:

14. b'tlZ Vhbuupuhntpluth {tuQnquhtn} tl1n1nqftut1rt b pttntpluth ulutht4uthntpluth *dplrrt l,
unw2fih utuqttw wnQru nruntg{w,Ip *urrilrt uhu UuQ2rt LIuuJt2 Ult l" (qfiuutQuth qhSutlulV'
It.q.r]. V. U.'lwqwuwtt):

Ztu2tihr"nnr dunftutrur\uhuurtlruEnnl tuuul|rptuhmp htutlurpr.lir1 t. 3Z \phqlru: gururtup{tr1 t:
gnphhfr (friticum aestivum Z./ h qurpnt ([Iordeum vulgare 2., <Gayane, qirtrnrn]rtt1) urdhgnuf 2trptlnqurllrtr
ululrlurtrhhpnrt[' hurr-ftuqurururr,rfuuh rl2ur\nrilhtrpn{ (T1-'l'20): tluul]rptutrur}r \rqrIIrS h2tlhg, np
pntluhpp htrptup\{ht ht hurrlur\g{urb urquqtrntp3urh (2urqru\tupltub, ldrlr-JL .ihZlrl, b pup&p
rfur\rupqur\t hp) tr 2npru3litr upptrulr, ftryqhu trtuh hnrlfr puptipu{rturtr ri}r2nglrhf,h urqrlhgnrp3urLrp

\hhuurbnrlu (1.50/o), fudnplr2 qurpnrhurllnrl opqr.uhru\tutr purtlrnlrf Lputnpur\ur (FLSE), il]r\nplrqur Lr

uqnulnPtu\urtrplrurtrtrp: Qpurhg{h1 I,h rfnp$nlnqlrur\urlr, S]rqlinprq]rurllurtr, \htruup]rtf]rutp-uh tl

]rnhrujlrh ontgtuhlr2hhp, pLnfnFhl} ulurpnrhru!nrpluh ltr4hpup (CCI), hur\r-uopulrrpuhtntrqlrtr

Qhptlhtrurtrhpp (soD, cAl'), MDA-L, |rntrtrhplr \nrurur\nulp (Na,, K,, carr) h rilr\p"- tl
rIu\pnhltiltrburtrhpf {hpprbnrplnrtrp: trL\ rnup{tu ptrpurgpnrt[ uruul]rPtuirurp hpuru.lurpu\h1L 3 qpplr
qlnllulr l phqlru' Singh, O., Shahi, U,P., Singh,V., Singh, S., &amp; I)erclzyan,'f .(2026).Inrroductionro
Biochar. In Advances in environmental engineering and grecn techr-rologies book series (pp.51-BB).
(https://doi.org/10.40181979-8-3693-7006 3.ch0O3), Singh, O., Singh, S., Shahi, U. P., Singh, V., Singh, K. K.,
Singh, S', Derdzyan, 'f , &amp; Sousa, J. R. (2026). Nano-Biocl-rar in sustair-rable agricuhure. In Advances in
environmental engineering and green technologies book series (pp. 195-220). (https://doi.orgl10.4018/979-
B-3693-7006-3.ch007), Singh, S., Singh, A., Singh, R., Sousa, ]., &amp; Ghazaryan,K. (2026). Global Scientific
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Trends in Biochar Applications and Research for Salinity and Drought Strcsses Management: A Bibliomerric
Perspective. Biological Science and Innovation for Achieving the Sustainable Development Goals, 1(1), 16.

(https://doi .or gl 10.4018 I 97 9 -8-337 3- 1524-9) :

15. bLZ Vltftuuprulnry1ub fiwQnrTutlurt fun1nqrtuqfi hptntpltuh ulruhuluttntp1wtt utttpfuhfi hlrlrnlr4
mrultfw runQut ntuntgt[rurtf *r"tlrtrruhtn t]ttttut tlrutfi|b1ft Zurpmplntttltalt (qftuuQrutt 4bQrutlup'
h. q. rl. rr. tI.'luqtup1rult) :

Uuqlrpruhurlr U"l.thg tr2r"[hg, np hur2{hurnr ururp{ur ptrpurgpnrtl lrpu\rutrurg{h1 htl
rlhqhurr-ug]rntr rlrnp&hp, npnlrg 2pgutrur\nrtf qhr"uhurn{h1 hb trurlunp4 r,nruplrtrhplr
ntunrt[truru]rpnrpjnrht hpl, urp4jnrhpnu{ 1tu{urqnrjh uttlr-ultrhp gnrguphpurb rI2tu\tupnrjutrp}r'
rfuutrur{npurr-qhu gnphtrlr tr tlurputulllr, turlur\uflrub hnrlhp}r uluqilurhhhpntl 4fnftug\nr-trnrp3nrhp,
urrlurqhpbilurh hhpntdp, |rtr2qhu Lutr urrupphp htuLrnulurpr,upururtrlnrphplr \|rpunriurtr urcl4hgnrplnrtrp
pnrjuhplr dnpSnlnqlrur\urh, $lrqlr"t"qlrurlpuh tr \hirurupfnilrur\rutr gnrgurtrlr2trhplr {rtu: Suluqp{h1 htr 1

qlrrnur\urh hnrl{urb urhrlurllutr nProceedings of the YSU B: Chemical and I}iological Sciences, turlutuqpnril'
urnuhg hurrftuhhrllrirur\Lhp]r, 1 qpph qpulu, hu rihllp urqruqprlurh {rnrprrd t: Qpur}unuilr,utr {rntpnri htr
4 qllnur\urtr hnq{ubirhp: Sulurqp{tr1 trh 2 q}iunudnlntflr trlnrpirp, npnirp pruhtu{np qh\nrigntl
trhp\ru3urg{h1 htr nBiological Sciences and Iinvironmental Solutions for the Achievement of Sustainable

Development Goals (SDGs), (bplrurtr, Zuqtuuururir) tr nlnternational Confercnce on Environrnental Sciencc

and 'fechnology (CES'|), (IInu, 2,nthutuurutr) illr2tuclqurjlitr qluurdnlnrlhtrpnnl: Zur2rlhurnt rnrupr.]tu

ptrpurgpntd uuullrprutnnp ilruutrtu\gtri 1;.Uhqlhphtr thqrllu ululpr.nrullrp rluuphpurglrh, hru{tuphptl 4

llph4ftn (4uruphpurgtrhplr duruhur\onrpSruilp qnulurpulfrtr \phqhutrhplr putrur\p' 33):

16. b't)Z Vl;huruputtnL1a1ruh ,PruQnt.TtnLrnlt qLtlhmllQuifi lt pgyutprutmtplutt *rtFfutrl, hlhrnprl
utruptfru runQw nrunry{rut{p uuuryfryruttut l.lrtl, Utlbtn}uJt Pu4ru2luttt (qputruQrutt rlhQwtlup' Q.rl.Iu.,

4ngb hut S. U. Zrupntp1nil4 ut h) :

I-li1f €urlur2urhp lr2hg, np hur2tlturnt dtudurtru\ur2p2urtrnrrf o€bL'IL, ulitrppnrnpnLtqlrtr
hhurtuqnurnrplnrhtrLplr |huurlrurlr-ulnrtl nrunrdtrruulrp{h1 L l.Lhtlurpnhurjlrtr .lrirgtph durnruqujlailruh
urq4hgnrpjntlrp']\,f] tltrurutlurbptrhplr tr pgfgtrhpnrti opu]r4u1fir upptru]r ilur\uErlurlr r[pur: 22 qquul,
lrurp&purqnrlh \ppnrpjtuh h qlruutlajtuh \nillrurL]r nUutqlrpurtrurhLplr h bplrurruurup4 ZurjgnpqtrLplr
Zhtnuiclnurnrplnrtrhhplr U2u\gnrplmtr Uptuqfrp - 2024" 2ppurhur\htrpnrd nhpqnunr,ttrhplr
upqhlur\lr:t hpl, \]rpurnnrtfpr dtunruqtqpr-furilp ilur\tuEr-lurb ']LO'h urtr\uqntLnrp3urh tiur\urprltu\f
u|rtnhtrglrurl purp&pugilutr lrulururtullnr-l puqg\hqur3]rtr pgfgtrhpnril, q[rtnru\uh philulntl
lrpur\r-uirtLrgrlhl L h,pt[u1 h purlg!trqruS[rtr pplr2hhpnril urpurqurg{urb L1h\urpntrtrhp}r {rtr2hp.{
drunurquqptfrurip riur\urb{urb '}LIa tlhurutlurbphhp}r tr opu]rrluru}r{ upphu}r qtrurhr.utnnrd: L2r{hg truh,
np I-'U. €ru1tu21urh\r2025-2026 nru. urruptlur ptrpurgpnril dunfur{durpurjlrtr h]rilnrphhpnr-l \ururruptrl L 95

clurr.i ntunrilhru\tutr phntrtlurEnrplnr tr' lrpur\urtrurgtrhpr{ qnpbtru\ur[r durtfhp \hhuurpulrnr pjurtr
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Qru\nrpnhurlr pru\ur1ur{plrruuunr-[ 4uuurtluh+tlnq -Qhtrhrnlr\uqI h F22h \hhuupuhnrp3ruh
hlrrlmtrphhp h hhrnurqnurnrpSutr rqlurhtutlnpnnlr, uCh4hurtrnrp tr L{nUnrghntr qhirhur}r\ur, h
uUnlh\ntpqfrh p22tupurhntplnrtr h qhtrhrnfr\ur, urnurp\ruhhpfg: Ztu2tltu-nnr dutituhur\ruhruur{urbnrtf
urrquqp{h1t 1 hn4tlurb' nHuman Gene, tilr2ruqquqftr hruh4hunrt[:

17. b'I)Z Vhhuuputhntpluttt fiutllntynbtnfi pnruurywttntpluttt tt utttlupruhnryapttt wdpfut$ btrtltrt+
uutpt/w unltu nruntgdutdp wuuftputttu thnpqupfiutut qlr"Irql, tlfunnnilJuth (qftuutSutt
qhSutlup' lt.g.4. II. Q. LutttwqJnryutb):

llurpqurplrurur ll\purntt[jurhp tr2hg, np hur2r{htnnr urrup{ur plrpuropnrr-l nrunulhurulrprlhl t. btl2
ulpn$hunp L. lurplrp2urtrjurhlr urtr{utr ulurulfntplruh, Utl. huurhurlljtuhlr urh{r-utr tr tI. Uurpjurlr]r
tuttlurtr urnth purhqurpurLtrhpp, t-ptlurtr4 €nltuplr purhqurpurtrp lrtr2ulhu hurtr l.nnnr ilurpq p.
Uurhr]rtutrtutlurtrnril quiirtlnrl Uurtr!.rurtr Cuhnrtfjurtrlr urnrh purtrqrupurtrp: Qhtuhurur{h1 L- tr2{urb
purLqupurtrtrhplr oqll ruqrnnur{ubnrpStulr tuuur]rdurtrp b lrpur\urhtug{h1 illr\pntt}rghurtrhpf
hntltrur\tuhurgntd (45 rnhuur\), mtupr.uh2tuuhlnt[ ulurpnqhh urtruur\ht pp: Urutrpurl]rurur\urllrir utr\tpf
uFuhqu'rhr.Iurh h hhuruqu hhrnurqnurntplnrhtrhpf huriurp uurhrlbtltrl 1. npn2 rllr\pnil|rghurhhplr t[urpnr p

\ntlnnr-ptutrhp]r puir\: Uuul|rpurlnnp urupBlr oqtrnrplurr.tp npn2r{h1 1. tr2rlruE pr-uhqurpurhhhplr o4lr
urrlurntntlrubnrplurtr tuur.nlrdurtrp: kurururpr"lhl k Artemisia, Thymus, Geranium, Salvia, Origanum ghqtrplr
urhuru\trhpf hrutlurp, (Srutlnt2lr r,irupcl]r'Ilr[r2urtr pruqup, Qhrpuppnrt lrpl, durpqf On{ruq3nr1, gnuruqp]r

r-[urpc1]r Orurl\u&np putqulp h l-nnnr rir.upcllr Qlnrpuqr-upru\ hrurlurjtrp): blatrptqnrrlt pp pnpr-lh1 htr AOI)
S10 LrupnPturnnp hr-utiu\r,upqlr oqhntpjuilp: LZ.lhg Lurh, np nrunuftrurnnrpltutr phpurgpnrtt
tuuqlrpurLtnp hur{urph11; 42 tlptrrllrur: Stqurqp{h1 | 1 phqlru, hu 1 ptrcllru tr 1 hnltltub htrp\tulurg{tr1 htr

ulrqurqpnlp3tuh tr 2 phqlru trufuururhu{nnl I hhpllurSurghhl2 \ntr$hptutrutrtrplrtr, npnhp rnhqh lnrhhtrur[r
hu2np4 ururplr' Iiuropean Mycological Congress, ISEO (Inrernational Symposium on Essential Oiis):
Uuul]rpurhrnp htutr htulur L trhp\tqtuoptrl nl_Iuruhurqlrurru\urh tlhptuuFr.nnputrlulnuf 2026, ttpgnrlp]rh:
'Ipulputr tup4lnthpir 4htqpnttf hur]nurtnhunr.t[ l. Lih\trhL tltipp]rttq]r 'L,ntllr tIurrl]r hurilu-rlutupurh
t p\urilulur tlhpruulururpuuurilurh, np]r 2p2utrur\ntd hurlututnhutlnril L |ptu\urhuohhl
illr\pnillrghurhhplr rlnlhllnr luqtrtrhurlr\tuLlurtr trnrlhru\urtrurgnr rI clurr,[r-uiiur\ruhlrg tihpn4trLp]r

\|rprunriturip:

Ol-flCI;5h\,' hur2{]r urntrhpr{ hru2{hurnr c}unir-utrurllurhurun{urbnrd uuullrptuhurtrhp}r \nrlttlrg
llurururptuE ur2|r-ruuuutrpirhpp h urilplrnlrhtrp]r \tupb]rphhpl' ururtinurrur,lnptl tun\ur nrunrgt[u.ril1.
tlhpnL2tlub pnlnp tuuul|rpurhtntrhplrtr:

3. LIIbSh\,' urrthuurFurhnrp;nrh, 92h Uurtrpl-urpurLur\utr \htruurlhpur\urhqtniurtr iuriplr \puruhp
qlrurur2fuurunq, htinur\ur nrunrr;ilunip uruqlrpurtnn lInhur Zurqrupurqtlnlr \,|r!nlutrh ZZ TTqIIIIL
IrQQrr ulluruhurqlnnur\urh r{Lpunqurupuruurnnf 2025" ilpgnr3p}r 2p2urlnu\trtrpnttl frpur\urgr{nr1
<Illupurlurl|r qnyuilprup lllnr2lrlrphhs rlh\nruurorlurE, rihmrurlu\ur1nrls, Pseudomonas aeruginosa

15



A1W3 2tnurilh Zn h Cd rlhrnurrltrtrplr h\utmiunfp \urlnrbntplurtr rlhluurtrlrqrihhplr qtnuhruurnr.rfp

rfnlh\nt1ur1frh \hhuurputhnlld1urh rllipn4hhnh \hpurmiunlp, 25P1'S-1F028 8urb\ruqrml hur[uurqb]r

hur2rlhurrlnr-p3 urh hrup gp :

UISUZIISS.{b8hL' nr{htruurpurtrnrp3nttr, QZh rnhophh, \ttrurupllllrurllr, tlurtrpfurpr-uhnrp3ruh h

\hhuruurhlutrnlnqfur3]r urilplrntrlr ulpnSt unp, \.q.1. gruphtr fln;nrtqtutrp, \puruhp qlrulu2fuululnl,
uruqlrpurtrur UnLut Llrllngurhp: .{t pg]rtru t zhg, np {hpurqluurpururnnrilp }rpur\urtrurg{h1 | dtrtrir
lrurlrulutupurtrntil L Eptuqpf 2p2urhtu\hhpnuf |pur\urtrugqhl L Pseudotnonas aeruginosa A1W3
(ilhtnurqlrhpnr-l urpnnrnr[rub rllr2urrirujplrg dh\ntuurgr-lub) h Pseudomonas aeruginosa PAOl
(\[rh]r\ru\urtr hrint2lrg t[l.\ntuugr-[tub) 2tnuriltrplr rlhururyuLlttqnrhnrpSr,utr h {rpnrlhirurnrplur[r
hturn\ntpjnrtrtrtrplr Shtrnurliquqlrir h qhtrhrnli\ur\urtr rlurtltup4urllntl ntunrdhuru]rpnrp3nr tr:

Uruutrtu{npruulhu npn2tlhl hh hp\nr 2urtudhp} h{urqurqnt3tr urpqhltu\nq [nhghtrurpurglrurtrhpp trlr\hflr,

\r-urlttfrnrd]r, \npurl"nlr, g]rtr\lr, \urtqurplr tr rqrlir&|r h\urur-turdp: Zurp\ k, tr2h1, nF olllugr1r-grulhh qputrn{
tu,uluururtrutlntr-f Lp lrpur\r-uhurghhl glrhqh U \ur4tllrnuilr lrlpuurtfurtlp \uqnrtrntplurtr qhtrhplr
rlhlhgfrurhhp' [r2{urb dhururrltrhplr lluqnrhnrpjtutr tih}uurhliqtllrhp]r nLunnlhruulrpnrplurtr trulurrnur\ntl,
ur-u\uqh hu2rllr runtrhlnr-1, ujtr hurlrqurt[urlrpp, np hp\nr 2ururtltrplr r-t]r2tr urtlSurlilhurruqhhp]r h\uurtituril:
tn{uqurqnr3ir upqhpu\n1 \ntrghtrrnpurg}rr-uLtrpp hnrjtr Lhh, h Shtrnrn}rqru3}rir n2 qqurtr tnrupphpnrp3nrlr

4fu{h1Lp d}rrultr u11tr&lr rlhtqpntil, hlitntrurpurp, hlrilp ptr4nrtrtrpr{ h2tltub, n2 qqurfr, ururpphpnrpjnrhp

|rpur\urhurg.ltL k purlrur\ur\ruh 'IICft-l-r tt]r2ngntl ilhururyu\u3nrtrnrpjtutr, ilruuhurtlnpurqhu qqL&lr
tr\uurr.Iurt[p \uqnrtrntpSurlr r,[h2 hkpurnrlurb copA1, pcoA, ptrA, hmtA, oprC, copR, tr cueR qhLhplr
hpuulphulrur3|r nt untr.ftruulrpnr il: grurnurp{h1 L urr-fuur1 qhtrhpf urttql}r.}f \tugilr-ub hturiurp urtrhprudh2ur
urn\r-u qputSrihptrhplr hp\nt 2ururritiplr qtrtrhplr h\urrniltudp hurdururLqlilluupjurh uurnrqnul, h npn2, n2

huilruurhrlhflr qpurj tihpirhplr {hpurnf tr rinrltrlurrlnpntd:

OfOCbSh\,' tlhpnhlr2jtul ptiilrullr opugnlquJlrtr qlurhnrl trmlur,urntru{urb ur2}uurururtrptrhpp
hurfurp t 1 urrlupurtlurb :

4. I-UL-8h\,' btZ \t truurpurhmp3urh sur\nryrhurfr \trtr4urhupurhmplurh ruriplrntrlr hurlu\]rfr
ruuqlrpruhur flntqurhhur ahnpglurtrfr h \hhuurplnih-lh, riurtrphurpurLmp3urh h

\hhuruurhfutrnlnqlrurl|r uilplrntrf urn\ur ururqlrpurtln lflrflurp4 Irlrurlhnujurhlr ururhtrurlununrpjurh
pt ilurtrhpfr rlhpur&hur\tpqrftuh hurpgp:

LUbShL' b'IlZ gtihuruptulrnrp3utr Qr-u\nrpntrurlr \htr4urhurl:urhntp3urh rurip]rntrli hur]u\]rtr
uruullrptutrur llnrcpuhhtu QhnpqSurlrlr pL\hurEnrur\r,utr unnti[rr-r,r[ununrpjuh ptiiluq]r (c].00.08
uHhh4utrurpruhnrp3nttr, tlurllurpntEtupurtrnrplnth, h\nprqlrtu, iluruhuqlrurnrplurtfp) {trpu-
&hur\hpulthuh htupgp:

ulSuZlISS.{I;8h1,' b.1)Z \htruurp.urtrnrplurtr Sur\ntlurhtnf rlhlFutr' \.q.r}., 4nghhur Lr.u.

lurclurp3urhp, qlrurur\tutr thlpu{up' \.q.p. Lf.U. Uqurlurhp, trurlu\[tr uruulfpurhtn f]nrqurlrtrur
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Qlrnpqlurlrp: '{hp2lrtru [r2hg, np ururtihurlununrp3mtr philurh ]rurutntuurtlhl I o -foxoplasma gondii-lt
puqrlurqurirnrp3nr hp, uruptubrlurbnrpjnrtrp h rlur\urpntlb-urhp rfnfuhurpruphpnrplnrhhtrpp
Zujtuuururhlr npn2 rirupqt plr tuhuruhtupnrbrullurh, urhr-ullrh h tlurjplr \hh4uhlrtrhplr 2p2r-uhnrtf,
r'lhphurqpn{: Utu\ujh tu2}uururutrp]i ]rpru\urtnugilurtr phpurgpnrr-l htrururclnr.nullurlr trjnrpf h]rdtrurlltuh
iltuug hurtlurpurqp.lht k hhhg qntrluurhtnhuur\urtr \t,tr4urhlrtrtplrg: l,rlnr2trhpf ptrrlhrutrnrp purhur\p
qhpruqr-uhghl L 3500-[, hh:Li htrurpurlnpnrplnrh L- in{h1 lrpu\ruhmgtrhl frupdhp h {lrdru\ruqpnphtr
hlrritrru{nptltub tlhpprtEntplnrtr urrfutu1 \htr4urhurl".ipl, 2p2ruhur\hLpnrt[: U], huhqurlurtrpntl
tquqrftuhul]np{urb' urnu2urghl t hhururqnurnrplurh 2p2urtrur\hhpp lrtrrlurgtrhlnr h ur2fuurnutrpp

Ptugtunurulhu qlnrrluurhuhurullurtr \hlr4ruh]rtrhplr {pur \htrurpntrurgtrhprt uhhprudh2unrpjnrtr, lrh2p
hhurpr"u{npnrpinr[r L urrlhl runur{h1 tlurtrputlurutr h npullr-u1 {hpprrEhl uunugr-[urb urprljnrtrptrhpp Lr

pup&purghhl hhtnurqnurntpluth q]rurtulputr tupdhpp: U:l 1r"\ nlururdtunnrl urtrhpudt2mnrplr.nL 1-

urnur2urghl tuurhtrurfununrplurh phdutr {hpur&hru\t pqhf nToxoplasma gondii-ltuurpr.ub{tubnrplnrtrp h
qhtrhrnlr\rul1urh 1:uqtiurqtutrntplnrhp Ztulummrutrlr npn2 rftupqhplr qjnrqrurnhurhuu\urtr \trh4urtrlrtrt pir

2p2urhnrt[,, ]rh2p hurrlurultutnuruluurtrnrt[ I. \urururptlurb ur2]uurururtrp]r pn{tutr4tu\nrpjurtrp:

I,IIb8hI,' btlZ \hhutupurtrntp3tutr $urllntyurhnlr \trhuurplrilirttqf , ilurhFLuptuhntpltu[r tr

llhhutuuihfuhnprqlrrujlr ut[p]urtrlr urn\ur nrunrgtfurilp uruullrpurhur, IIurtrpLtuIurlrnrpltuh, \tr[ruur
t.trhpqhurfr\uqI tr lltrhuruurhfutrnprqlrur3lr ltupnpuurnplrul|r \puruhp qlrrnur2|uurunq Ulrfltup4 gruptrlr]r

Oulhnu3uh]r phllhtubntur\urtr ruurhtrrulr-rnr.rnrplurtr phriuqlr (q.00.04 nrrhhuurplrtllrr-u,
il tu u hur q f u n rpS unl p ) tlh pur & tr tu \ h p tq il ur tr h ur p g pr :

ulSII2lISS-{I;3h\,' b'l1Z \hlrutupurhnrplutr Sru\nrlurhur]r 4h\urtr \.q.,]., 4nghhu t{.u.
.Iurquplurhp, qlrurur\urtr r1h\ru.lo,p' \.q.r1., unulprulnrup q]rurtu2lunlu1nq, 4ngttrtn L.ci. llurhu\1uihp:
th\ur{uph \"lrihg h2{trg, np U}rplr-up4 Ou4hnulruhlr ph\trrubntur\urtr turntrtrur}ununrplurlr phrltutr
huruurur.n{I.1 l. uZtu3uruururtrlr rnurpurbplrtr p.trnpn2 rrprl2 pnr,juhp}r trp\pnp4ru3ftr
trjntpur{rnfuurhur\nr pjrutr urpquulrptrhplr htullurptu\rnhplrtullur[r tu\urlr{nrpjurh rih]uurtr}rqrltri.pp,
tlhphurqpntl: lJr,u\uqh tunut2tugtrl 1. tutrhpurdtr2unrplnrb \ururruptil ptriluqlr {rnrfrnfuntp3nrtr,
hhuruqntnrullurlr tu2]uuturtulrp[r plqaruqnril urntug{ub urpqnrhplrhp[ hurnurLlhgrlmilp h phriururlrll
nuF}lr"ubnrplurtr hhrlurgrftuilp: bph lrtu]utrur\uL tltplrtuq]rpp htrpurnnrr-[ t.p Ztujtuutnurtr]r ururpurbplrh
phnpn2 urtupptrp pnrjuhpf hp\pnprpuj|.rtr ilhurupnfrutrhplr hur\urpur\tntrpfm\urh ur\urlr{nrpltutr
ilhfuuhfcltttrhp]r lurih 2p2tutrur\, urultu \rutnurp{urb hhururcprurnrp3nrhLhplr urprljnrtrpnrt[ h]riltrur\tuir
11t2tu+Plr.LP3nrtrp \trhurpnhrughl t ilhtrpnllr' npqhr-r \htruupurtrnphh ur\urir{ il}rtugnrplurtr uq4hgnrp3ur[r
nrunrtlhurulrpnrpSurtr {pru: Zhtntucprurntpjtuh ptrpr_ugpnril runurhd.truriruurnrtl qlrurur\urL tr

lllrpunur\uh hhururppppntpSnrtr 1. trhplpulrugphl rlhhpnflr tucl4trgnrplnrhp Escherichia coli
hu\urplrntnf \ur\tu3nrtr 2r.ntur-fhp]r ripur, dtuuhurtlnpurulhu' 4pr-u hurLlurl-.tu\urtrp[rtu\r-u[r ur\ur]r{nr lajnrtr
h htrurpru{np urq4hgnrp;utr tttrluuhlrcltttrkpfr pugr-uhtu3urnr.ilp: Uurr-ugtlurb ur{urltrkpp
hhr-upu{npntplnttr hh ur{tr1 unurtltrl }unpnrplurilp nrunrilLunrfpirpl rfhhpnfir urq4tignrp3nrtrp
pur\urLplrr-uLF2?ruPtuqrutrplr hruur\nrplnrhhhplr, opulrqurjlrh upphulr tr htullurp.fnurlr\trhplr hlltuurtiurtfp
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clquJnltrntplurtr {rnt}rn}untplnttrhhp}r r.lpu: Or-uur}r, unnhhufununrplurtr {hptrurqpl, ,lr"f"lonrpjnrlrp
huFuurur\ nthlr r.unturlhl d2qplrur upurrugnltrl \ruururplrub hhutuclnurnr plnr trlrhplr pntlurh4urtlnrplnr lrp,
qlrurulputr hnpntlpp b ur2|ur"uururhph hfritrur\ruh nrqrl{urbnrp3nrtrp' hrurfurqrurnuru}uurhhgtrhln{ ultr
uururg{urb {rnpdurpurpur\uh urp4lnrtrphhp}rtr b ururhtrurfununrplurh t}ruuururgfr phr.lururlrLl

p[r4qp\tturtrp:

nrncbShL'

tlhpu&trtu\hpu1h1 flntqurhtrur Qhnpqtuhlr ph\trtubnrrulltutr tuurhburlununrpjuh phtltutr'

"Toxoplasma gondii-lt tntuputErlurbnrpjnrhp h qhtrt.tnir\urllurtr 1:urqrftuqurtrnrplnrtrp
Zttquutnurhlr npn2 t[r"upqtipf qjnrlururtrurhuur\rutr \trtr4tuir[rtrhpf 2p2utrntlr, q.O0.0B

nrrhhrlurtrurputrnrplnrtr. lltu\urpnrbtul_.tutrnrp3nttr. It\nlnqlru, tfuruhurq]ruuu p1ruil1r

(ptrurqurfrun' \trtrur-uptuhurlltuh qlrrnnrplnrhtrhp): Lufu\]rh philur' nToxoplasma gondii-lt
purqriurqurhnrpjnthp, urupurb{urbntpjnrhp tr ilu\tupntlb-urhp rlrnfuhtupurphpnrpjnrtrtrhpp
Zutiururnurtrlr npn2 ilurpqhplr uhurutu.upnrbtu\urh, uitru3lrir tr tltujplr \htr4urtrlrhhplr 2p2uhnni,

' tlhpu&burl1hpu1h1 Ufrflurp4 fdtu4hnu3tutrlr ph\trurbnuu\ru[r turnhtru]ununtplur[r phrltuir
nUhtrpnflr hur\upru\tnhpftu\tuh ur\urlrrlntpltuh tttifututr]rcltihhpp lischerichia coli
hur\urplrnurlr\r"u\urjnrtr 2urtutllrhpntt[r, q.00.04 trhhutuplrtl]rur iluruirurqlrurnrlalu.rtlp
(ptrurqur{urn' \trlruurprutru\tuh q]rtnnrplnrtrirhp): Lu[u\lrir ptlltu' nZtuJuruururfrf ururpnbp]rtr
phnpn2 nPn2 pnrjr"rhplr tip\pnp4ur1]itr lrlnrpurr[n]uurhtu\ntfdJruh rupqurufrpLhpf
hu\urpur\tnhp]rtulputr ur\urirtl nr p3 utr rihluurtrlrqilhhpp,:

5. I.Ub8hl,' b'tIZ \hhuurpurhnrplurh Qur\nr.ltnhurfr pur\u1ul{p}runn}r h rlurqfruupnuur\ruh

\ppur\urh Epurqphpfr r1h\unlurptrtipfr hur2{hullmplurh hurpop:

UlSUZUSSqbShL' b'112 \hhuurptutrntpjurtr $u\nrpnhufr 4tr\tuh' ll.q.+., qnghtrur rr.U.
.Iurqupjr-utrp, 

\hhurupurLnrp3urtr $tu\ntlurhur]r pr"u\ru1ur{p}rrurnlr tr tlurq]runpnuur\ruh \ppurlputr
Epr-uqphplr th\u{utphtpp: Q}rurtu\ruh funphp4}r r,uhqunthtrp}rtr ntunrtittu\urh r-nupt[ur
dhnpphpnrtlhtipir nL r"urf{int}rlr1 hur2ritrullr-npjnrtrtrhpp [rhp\rulurgphglrtr purlllupufu]rtuurlr
oHhhurupruhntpjnlh> h nghhuuplrtilrm h llhtruurtnhlutrnlnqlrur, \pptu\urh bpurqpLplr r1h\ur-lruptrhpp:
9ururtupurb tu2furuururtrphhplr {Lpurpl,pjurl qh\nrjgl.rtipnr-l l.rrutrrlhu hllurtr hurh "trd2\urtirutr
utrl|-uputnrplnr [r h \]rptunur\urh pnruup.urirntp3nrh,, nh\n1:rqlrur h \trhuurnhunrpuhhplr
llurnut{urpnril,, nZhrftrtufrurp h \]-rptunru\urh S[rq[n1pq]rur,, .Qtrhnillr\ur tl pd2\ur\urtr
p22urqhtrturlr\ur,, nHhpurnurllur[r ilurtrpl.tuptuhntpjnr[r,, nChr]hmtrnrp tr pc]2\rul|_utr \htruuplrillruu nr
.rrhhuuQlrcl|r\tu, tiurqlruurpnuur\tu[r \ppu\urtr bptuqphp]r ltr\tutluptrtrpp:
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nlOGbShL' bAZ \hhuurpurhnrpjurh srullnrpnhtnfr pur\upu{pf ruur}r Ll rlurqlrurnpnuurlluh

\ppur\utr bpurqphplr 11h\Lurlruptrtrp]r ur2luruururhpp qhurhurrnhl putlrupurp:

Llrurnlr turlurpurlrh ptrtrurp\{hg]rtr L1urc1iltu\hpq5"u\tutr ptrnr3p}r htupghp, npnhg \urpqur{npnriltr
nr lrptu\urhuronrilp rllrur{urb trtr \pptu\urh qnpbptrpuglr up4jnrhunlhurnr-pjurh pup&purgrfurtrp,
ntuntgrituh npr"u\li pr-uptrlu{rluhp tr \ppur\r"uh rilr2r"urluqp]r 2upnrhur\tu\urtr \ururuphpuqnpbiltutrp

alrururllurtr l""frhfr+h trurluurqurh, \.q.+., rlrgh lurqurplurh

alrurur\urtr lrrphn+h pulpurnlqurp, \.q.p., urqlrqurtr
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