
ureuLuqrnhraSnhL
bphuh[ qhrnur\rutr hruilrulurupruhlr

rrtLurupurtrnr-pluLr $ru\ntltnhulr qfruuu\rutr funphp4fr
2024p. hn\uhilphpfr 25-[rtr \ru3rugruE fohq 6 h[ruurfr

Vhtruupruhnr-pylh $ur\nr-pnhurfr qfrurru\urL ]unphp4fr 202a p. hn\tnhilf hph 25 -btl

\urlurgurb fohq 6 blruurp hruluurqurhnrti hp bT12 \htrurupurhntplurh $ur\mlurhufr r1h\rutr'

\.q.+., rlnghtrur tr.U. rl.uqurplurhp:

$frurur\urh ]unphp4fr 32 urtrrlunlhhpfrg q[rurur\urtr l"^frhfr+h tr]rutnfrtr ilurutrur\gh1

hh 23-p:

Opru\rupqnrd

ubphrutrfr ulhmru\rutr hrutfurlurupuh, hfriltnu4puil]r \htrurupurtrnrpprtr

$ur\nrltnhrnlr <gbtruruprutrnr-p1nrLr, qe frhuurfrurnunfr q]ruuu\urtr lt*q.Ih
punlrmp ulur2urntrtrhplr hrurtruptfiutr rtpgmpuJhL gtrurpnrpluh hrupgp:

22 qqUUL trurp&pruqnr3h lppmpgrutr tr q[nnmplutr \ntt]rurh]r q]runu\ruh h
qlrurruurhlutrlr\ru\rutr qnpbmhhntpluh ulupftutluqnu{htr (phrfuur}r\)

Sfrtnutruru{nprftutr 2p2ruhru\trhpnrtf }rpru\rutnugqq <Qfnnru\rutr ]urfphplr \ruil
LuFnFurunpfrutrhpfr (pud[bLhpp ur.tpruqtr4rftutrtr ru2ru\gnr-p3nr-tr-2023>

qfruuu\utr phtlurtrhptr Ut fn*Shq hru2{hurrlmplmtrhhp}r hrupgp:

.bpLrutrlr ulhuuu\rutr huululurupruh, hfriltnu4pruilnril \ppru\rutr Epruqphplr

pruphlu{ilruh qprurftu2t rphh uprudruqpilrutr ilpgnqplrtr trhp\ulugrlruE hurlurlr

hpru2|uru{npnqaluir hurpgp:
rrhhuruprutrntpluh Sru\ntlnhtnlr 2025-2026 rl.u. rnrup{ur run\ru h hhnru\ru

ntuntgrfturlp ruurqlrprutrurnrpul[r ptupttrhlnrpluh rutr{drup urhqkpp

&hrurlnphlm hrmftup hru{rutnu\rutr qh\ru{ruptrhp}r U"{.I[S hrulur

hhp\ur1ugtrhlnt hrupgp:

b'tIZ \htruruprutrmplurtr $rullnrlurhurfr hrulgnp{rhp}r ph\tnu&nuu\utr
uurhhurlununrla3nrhlrhph philuLhp| h qlnnurllutr qh\uqupbhpfr
huruururtnrlurtr hurpgp:

ebpugh\ hurpghp:

t.

2.

4.

5.



l. LUbShL' <bphurtr[ qhurur\urh huu.iurluupruh, hfriltrur4purtifr llhtrurupruhnrplutr

$ur[ntlurhufr u9htruurpurtrntplnrtr,, qZ [Luufnnnr-tnfr qfruru[urtr tt*q.fh pu{rmp
qru2urntrtrhplr hurdurlpilurtr ilpgnrpurl|rtr pllnpntpSurtr hurpgp:

UfSUz,UgSqbShL' \htruruputrmp;urh $urllntlurhufr 4h\uh, [.q.+., rlnghLur rr.U.
.l'urqrupltutrp, $ru\ntlurhufr q]rurur\urtr ]o"phfrr]ft ilpgntprul]rtr hqrtr&tludqnqh
tllluurqtuh' \.q.p. L.U. Qurpplrhgurtrp: 9.U. r\urqurplurbp t 2kg, np ,,ghLrurupruhntplnttr,

eZ |huufrurntur[ q[rurur\rutr lt*q.ih pun]rntp ulu2rnntrhhpfr hurtftupdurtr rfpgnrlp]rtr
bhp\ur3urg{h1 L 36 uh&trur\rutr qnpb: Shrlh\nr-p3mtrtrhp hunlur\lnp+t hnh

iluruhurqfnnurllurh ptrmpurqphph l, qfrtnu\uL npur\ur{npntiltrhpfr iluru[rtr hhp\rulugphg
L.U. aurppfrfuurtrp (rfpgmpur3frtr hurtr&tlldrrt .lh \urpbfrptrhpp qgq*b htr): Cuur

qfrurur\urtr ]r"nhp+h ilpgmpur3[rh il2mur\url-r hurtr&Lurdnrln{lr h*nbhph' tipgntlpfrtr
hhp\urlug{urb hur{ur\trnp4hhpfr qfrurru\urtr qnpbnthtmp;nthp, qfrtnur\urtr uruufrdutrp l:
ur2]uturnruhpurl|rl-r uururdp hurtlurqruururuluurhmil hb ZZ \urnurrlurpmplurtr 2023

pr{ru\urLfr 4h[uhtiphfrh 21-h N 2298-L npn2rlurdp uurhilurLrlurb unfiur1 upr2urnh[rtr

trhp\u3urgrlnrl qtrurhururilrutr 2ur{rurtr}r2t hph pruhru\ru\urtr qurhurtr2trhp}rh:

blntlptrhplrg httnn ptrurprlhg h*Z.lht hurtr&trurdnrln{ hhtnhyul \urqrfml.
trurluuquh' Ubhur Shflrpulr Qurpurqhuqurtr GAZ durpqm h \htrqurtrlrt hph $|rq[rn1nq[rrul[r
urilpfrnhfr rl*n]r2, 4nghtrur, h.q.p.); rut4urdtrhp'L[r\n1u1 .t1urr1]nt[rp[r U{prutrrllrU*t, (blllZ
<9htruurpurhntplntL, qZh Zfnitrurpurp U ur[utuururpurtrur\utr \thurup[dh*lh
LurFnluulnnhuth.l*nh> \.q.fo.); Updlrhh Zurttlhurfr.{urp4rutrlutr (b'tIZ \hhurupurhntpluh
Sur\nrlurhurlr pur\ur1un]pfrururlr <9htruurpruhmplnr-h, llppur\rutr Epuqph 3-p+ \mpulr
muurtrnrlmhfr) h rubg\rugrlhs *rrrq qurrlurtr]r prlhurp\nr-p3nth:

<Dur\ qurrlutrfr p{hup\ntp3nthfrg hhrnn h*Z.lht hruh&trurdnlnqb bur}uruqurh U.$.
grupurqhrnl urbE Lhp\ur1 urgphg prlhurp\ntp3rutr rup43 mtrphhpp:

Uunph hhp\urprgrlnuf htr ubphruhfr ulhuru\urtr hurilurluurpruh, hfriltrur4purti]r

\hhuurpurhntp3urtr $ur\ntlurhurlr uVhLuurpurhntp3nrh, qZ ]rhuurlrurnturlr qfrurur\urh

\*q.ih punlrn4 qur2urnl-rhhpf hurilurgrilurtr p{hup\mplurh urp43mhptrbpp:

<trhtrurupurtrntplnttr> q2h-h qlrunulprtr urnnpuFurdutrilrutr qt\ulquph pru$nrp
ulur2untrfr hurrlru\trnpltrhp

N Uqqrubmh, ruLnltr, hrulputrnth 'IpntSpur2unfr .r"rlrf .Ihil uh{u{hp
1. .Iurprf rurtr3 urtr'tlnqnu Zn{hurtrtrhufr 1 rlpnr-1p 20 2 1



2. lruqurpluh kruphtr Upruriurllrufr 0,5 4pntlp 23

3. Lurhurqntgurtr Ulrprutrnt2 ahpruufnilr 0,5 4pnqp 23

urrhtruruprutrmplnr-tr> qZh-h q[ruuu\rutr hUfh qh\urquph pu+nlp qru2rnntrfr

hu{ur\lmp+hhn

<rrhhurupruLrnrpSnttu qzh-h runur2rurnup qlrurru2|ururnn{h prurlrnrp qru2urntrlr

hru{ru\hnn+trhp

uthburupruhmp;nttu qzh-h tu{ruq qlrunu2}uruun+ prurlrntp qu2rnntr}r
hu{u\lmp+t hn

N Uqqruhnrh, ruhmtr, hulprutrnr-tr rlpntlpu2u{r Yrqrl .Ihil uh{u{hp

1 Utrunh3urtr Upur tthurlr\fr I r1pmlp 22 1

2. Uuururp3rutr Utrm2 l.hnb}l 14pm1p 2t 1 1

3. Zurpntp3nttrlurtr Sfrqpruh U2nur[r 11pm1p 23

4. 9rurlpnt2rutr ZruSruprlrfr abnpqfr I rgrnqp 23

5" buruluh Ulhpuruh4p Zprutrur[r 0,75 qpntlp 22 1

6. Uurpqruplutr Uptffrhh Uprihtrfr 0,5 r1pm1p 23

7. Qnlulgurh Uhtlu UnZu\h 0,5 4pnt3p 23

N Uqqurtrmtr, ruhmh, hur3puhnttr 'IpmSpru2rurlr 9rqrl .Ihil uh{u{hp
1. Qurpuur4rutrSurh Urupfrhh U2nur[r I r1pm3p 23

N Uqqurhnttr, urhmh, hrulpurhmtr rlprr.lpru2rurlr .rrq.I .[hil Utrrlru{hp

1. .Iurulrgruh Uhurhfnn .{hlhpfr l4pnr-1p 22 1

2. Cruhfrtr3ruh Urupflurf U2nur[r 0,75 4pm3p 23

3. Ulnutrlutr QruS rutrh .{,n1n4[r 0,5 4pm3p 23

4. Uhnlurh eruphqlrtr ahnpqfr 0,5 4pnt1p 22 1

5. aurppfrhgrut Lhlrfo Uhpqhlfr 0,25 4pnr-1p 23

6. Urlur3urt Urupqfru Urlurunt 0,25 4pnr3p 23



"9htruruprutrntp3nth" 
qzh-h qfrurru2|uruurnqlr purrlrnrp ulu2urnhfr hrurlru\trnp+lrhp

N Uqqruhmtr, lutrnrh, hrulprutrmtr 'Ipntlpru2unlr trq.I .Ihil uL{u{hp

1. Urlu2rutrlurtr Uhnt2 Upruilurlfrufr 1r1pm1p 22 1

2. bunprh Ulmqruhtnu Urulrupfr l r1pntlp 23

3. QLnpqrutr 2h{hhh turudur\fr 14pnt1p 23

4. tuplrplurtr Lruplrhh qnhq"nh l4pntlp 23

5. a[bn{ rutr Ulrprul h1 Urupurfr\[r 14pnr-3p 23

6. Ulrpurhgruh Uurplrhuuu Uunftlhfr 14pm1p 23

7. .Irutr3 rutr Lfnutnu Urutnlhflr l4pnr-3p 23

8. U[rtnuuph\:*t, Lh* UlhpuurL4p[r 14pm1p 2T I 1

9. 9rupurulhrnlurh Zruurffr\ Uuktrlhuurfr 0,75 4pmJp 23

10. 'tlnrlnu3ruh Uuurqlr\ .{r\urnp}r 0,75 rlpntlp 23

11. QpfrqnpSurtr Vrup[rhh Uurpurfrb]r 0,5 qpntlp 21 I 1

t2. Zur\nplutr Lmtrh llnrlhtrlr 0,5 4pm1p 23

13. Zn{hurtrtrfru3rutr Uqurqfr +hnpqh 0,5 r1pm3p 23

t4. 'Il hurpnu3 ruh flntqrutrtnu ttlni[ 0,5 4pm1p 23

15. Uurpqulurtr Utrdhlu U2nur[r 0,5 4pnr-1p 23

16. Cnr-2rutr; urtr ft rrqruhlnu Upuhhfr 0,5 4pnt3p 23

17. 3uu{pnlurtr dhLlur .luqhbur\fr 0,5 4pnrlp 23

18. Upqntrturtr3rutr Uhpfr .{}r\urnp[r 0,5 4pm1p 23

19. Zunlpup3rutr l.mufrtrh n*Shlfh 0,251pnt3p 23

n.0nCbSFL'huruurruurhl t*h qurrluhlr prlhurp\mplurh ruprgnthptrhpp b
uVhtruurpruhntplnth, qZ |rhurnlrunturlr qfrururllurtr h*q.ih puu{rmp qru2unhhhpp
huniurphlnt trqurururhn{ hhp\urprgqnl hur{ur\trnpahhpfrtr huilurptl ptrmprlruE

hunlurqurnuruluurh upr2mnhtrhpmti:



2. LUbShL'ZZ r{qUUL qq <Q}u.nur\urtr }uilphpfr \uril lurpnprutnnp}ult hph (prud}rhhhp}r)

urilpurqtrrltiutrh ur2rl\gnrpSmtr-2023, rtpgntlBfr Utpurgh[ hur2{hur{mplmhhhp}r
hurpgp:

UfSUZUSS'[b3hL' <,\hbuurpurtrntplmh,, qzh tntrophh, \htruurp]rdh*lh,
ilurhpkurpurtrmpprtr b \htruuuhlutrnlnqfrurl]r urilpfrntr]r qpn$hunp, q.g.+. Qruphtr

uprlhhfr fan2ntbSrutrp (fahilu' <Q1npur1 \upqu{nphftrhptr u urprutru\plrotgh"t
ur\u[{ururnphhp}r r}hnp rf}r\pnopqurtrfrqiltihp}r trlntpurr]rn}uurtlullmp3urh b

\hhuurthhpqhmlrllur\urh ulupurtlhurphph b*nq*rlnpilutr qnpbphpurgntil ]uilnpilruh h

2h2tunntplurtr qur;ilurhtrhpntil, burb'\urqfrp 23LCG-1F003) b <<VhhuurpurhmpSnttr>> QZh

Zfnltrurpurp b ur]urnurpruhur\urh \hhuurp]riltr*th LruFnFuurnntrur:h .l*nh:.,

\hhuurpfrdh*Jh, ilurLpLurpurhntpprtr h \hhuururhluLnlnqlrurl]r ruilplrnhfr ruu]ruuhtru,

\.q.fo. L[r\n1ur1 .I1ua[tl]rp[r Ur{prutrafrurrrhp (fahilur <tr22ur;[rh rlqrlurh2urtrurSfrtr

hurdur\urpqhnt, pruqrfurplrpurluurlfrh \urpqurr{npnttfp \pbpurqhrl&}r purlgqhqh b

2rlpurpurluurlr rlrnp&rupurpu\urtr r.in4h1trhpmil. purgurhurlur[hp\m h[r{rutrrlmplnttrtrhpfr

pnr-dtfiutr ilh\ nu1[r> Eurb\urqhp 23LCG- 1 F0 1 0) :

Ilruphtr Onlnttrlutrp lr2hg, np hur2rlhtnnt durtfiuhur\ruhururrlrubmri ]rpur\utrugqhhL
qurlilurtrurqpnq urdpurqprlurE opurgntgulfrtr qlurtrfrtr b urnu2ul+fiurtrp[rtr

hunlurqurururuluruh hhrnurqnurmplntbirhpp: Uurutrur{npurqhu nluntdhruufrp{h1t E. coli
.l*tfrh urlrqnr-ri b CRP, FNR b ArcA qLnFuL lryrpqur{npht ,*th*u\nr-gtrhph ,ih*lftt
rfntuurhurtrhpnr-il udilurh npn2 qurpurilhunhph (opufrrpu{hpu\urtrqbnqru\ruh

qntnhtrgfrur1(O.{Q), pH, oqur}r\ur\urtr }uuntplnr-tr (OIu) h ilfr2ru{rulpfr outinlulntplmtr)

2purbhfr urFurru+Fntp3uh npn2ntil' qlnr\nqlr purgur\ur3ntp1urilp h 0.5 q L,, 2 q [,, 8 q It h
20 q L' [nhghtrmpurgfrurbhpm{ qgntllnq qurpmtrurhnl ilfr2rurlurSphpnuf pH 7.5 U pH 5.5

urpdhphhpntri, ]rtr2u1hu tllh H*-K*-ur\urh hnupfr h Ub$ruqur3frtr ur\ur[u{nrpprL npn2ntrl

qgnt\nqfr prugu\ur1ntp3urilp, 2 q L', 8 q L'\ntrghlnnpurgfrurbhpnr{ qgnr\nq qurpnttllhnq
pH 7.5 dfr2urlurlphpntil: Zhurruqnur{h1hh tulh S. cerevisiae ATCC 9804 b ATCC 13007

]urinpurutrh*tht 2tnrutlhplr rudilurtr ptrntpurqphpp (F, Llrq t".t-|, urhnrlnrplnth,

\htruurqrutqqurbh urnur2urgrlurh hp[r, qulnllaunur2urgtlurtr tf[rur{np (qUU)) d[r2ur{ur1p}r

ururpphp pH-b (3.0; 4.5) qurltftutrhhpmd' Shqh"frqhur\urtr h upphuulfrh ulurltfurhtrhpmil:

Udrlutr ptrpurgpmtl pptlurbhlr urqrlhgnrp3urtr munlilhurufrprfurtr huilurp
hhrnurqnurntplntLhhptr [pur\urtllgqhl tL urhpnp b pprlurbtr[ uurhilurhrur]rur\ilutr
ultu3ilurtrtrhpntr"[: ;.r-tr ntumdhruufrp{h1t urb}uurbhfr ururpphp urrlplntphhp (q6m\nq (5 q I
'; 20 q [t), Sfrm\urnq (5 g Lt; 20 q L'), qllrghpnt (30 q tt) u{urFmhur\nr1il}r2urtlurlphpmil:

Zhururqnurnr-p3nttrtrhph ,ihll u{L 2urllpnrl ntunttlhuu}rprlhl L qpnurntru{hL FoFr-Ub$urq[r



trhprlpnuip ]udnptfurtr hlut4ntphpfr lntpurgtfilh h {hp2tlutrlnr-php}r urnru2ruguluh,

|rtr2ulhu hurh Ap-]r &hu{nptiurtr qnpEptrpugnui qgnt\nqfr, qilrghpnl]r h rip2tllppqh

]urunlrnrprl]r ]urfnpriurtr ptrpurgpnr-il hfrtitnuS]rtr pH-ntti' \[rpurnhln!8. coIiDKS ilnunurburp
(qpntnntrurl|rh FoFr-Ub$urqfr purgur\urlnr-plurtip): Uprgnilrpmil urqurqp{hl k 4 hn4{urb
(Q1 ScopusA[oS), 6 phq]ru h nulup\.lh k 1 qfrurrl\ruh rlpuniur2trnphfr hruSur:

Lf\n1u1 Urlpuhrlfruurhp lr2hg, nF hur2rlhurnt duniurtrur\ruhunn{urbnuf

frpur\urLurg{h1 hL ululilurtnuqpnq urtipurqp{ub opurgmgru;[tr qlutrfrtr U

runu2ur+purtrpfrtr hurthuulurtnuruluurh hhururqnurnr-plmhhhp: hpur\rutrug{h1 L

qhrpupntluhpfr purhurtlu\rutr U npu\ur\urtr Qfrurnpfril]rur\urh ptrnrpurqpntil'
oquuqnpbhln{ urnru2urrlhil ppnriurtnnqfruShq hurilur\urpqhp l"hhruuururtr[ erpuhu\]r
urhlutrnlnqfru\ub hurtlurluurpuLh hhrn huriluruhrl, ]rtr2qhu burh ilh 2urpp
rlhrlurpntluhpntti qupntlnu\rl"rt ilfrugmp3nthtrhpfr hnt3hru\ruhrugnttf: 9rutnurpft t
pntluhpntil hntltnu\urtrurg{urb $}rurnri}rrugmpSnrhhhp}r rlrn}uruqrlhgnr-p3urh in silico

uirxpcilrlFurtrntti PI3K-AKT b MAPK nr-qfrhhpnui hhpqpur.lrl-E prrrrtru+ph2hhpfr hhtn:

.Furgurhurl*rlhL L urilhtrunltb ]utrruriurllgnr-ppuilp odur{urb tifrrugrrpSnrLhhnp 1, d,hnp

fhprlhl Gilnr1[rtr, r]ruhnulnhhqhphghlr, Lhrln\prrl{hlr, hn\ntilurpn}r1 uqhptffrq[tr):
afnnur[urlr lo.lfh urtr4urdhhpp rfurutrur\gh1hb EACR b FEBS ptu{gUhlh htuurqnurtirutr h

\hLurup[tifrtu\urh riruuhurqfruur\urtr urung]rurg]rurtrhpfr 2024p. \ntrqphutrhnht,
(hhp\urlurgrlhl t 7 phqlru): U2]uurururtrphhp hl-r ururp{mil nlnpur}r unu2ur4hd qfrtnurllurh

Iurifhnt hhur hrurlurqnpburllgntplmh &hnp phphlnr- nuplntplruilp: 9urururpft L 1

4purilru2h,nphur1|rtr hur3rnlr trhpphntrmil (submitted) ERC-2025-STG Epurqpfrh (HORIZON-

ERC starting grant, NAT-ABCBlock)' 1.5il1tr Euro $]rtllhuru\urh $nhr1n{: Zru2r{hurnt

ururptlur phprugpntri urtrul tluluurqblr 2p2urtnu\trhpntil urqurqp{hl t 3 qfnnur\urh

hnrl{urb' L hruur ql, 2 huu Q! ScopusNVOS uiluruqptpntti:

nfnGbShL' hpur2]uru{nphlrlhpnhfr2ulphduLhp}r hhurruqru $lrhurtruurrlnpmtfp:

3. LUbSFL'<bphruhlr qhururllurtr hurilurluurpurh, hluitrurrlpunlntil \ppru\utr bpruqphph

purphlurrlriurh rlpuniur2hnphh urpurilur4ptlurh dpgnr-Spfrtr trhp\urlurgrlurb hulurhpfr
hpu2]uu{npntp3urtr hurpgp:

L2rltub 4purdur2trnphlrtr hur3ur hL frhp\ralugphl <<ghtruurpurl-rnr-p3nrtr,, \ppru\urh
bn*qfh r1h\ur{urp, tfuprlnt h \htrrpuLht hnh Shqh"L"qh*th urilpfrnh]r ,l*f,hl, \.q.p.,
rlnghtrur Utrhru Shfirpufr Vrupruqhurlurtrp h *trhtruurpfnth* l, \htruunnh]uhnlnqfnl,



[ppu\urtr bn*qptr r1h\urlrup, \htrurup]nlfru1fr, ilrutrpLtupruhmpluh h

\hhuutnhlutrnlnqlrtulfr urilp[rntrh rl*ph:, \.q.4.,r1nghbur Uhhur UpZ*\h Onlu4luhp:

uCSuZugSqbShL' ll.q.fn., rlnghtnn Utrtnu Shfrpulr gurpruqhrnlurtrp l, ll.q.+., rlnghtrur

Utrtnu UpZ*hh Onlurgruhp:

.,ghhurupruhntp3nrtr,, \ppur\urh bp*qph r1h\ur{rup, 11.q.p., rlnghLur Ulrtlu
Shflrpu[ gurpuqhurlutrp lr2hg, nF \htrurupruhntpprh b hupurllfrg nlnpurhhpnril

trnpruqntlh h{rudntiltrhpp up&rutrurqprlnril hb ilhE uFurqnlplunip: $}nnru\ruh hnprutrnp

rlruruurhpL nL ulurur\hpurgnrilhhptr ruJ+ plluqurrlurnlrhpnril 2unlrurqurtrg urpurq htr

\nr-uur\{ntt[: ahLhtnfr\ru1]r, $hqh"t"qlr*llr, \htrurutnh]utrnlnqfrurl]r,

\hbuu[tt$npdururfr\ru1[r, k\n1nqfrurlfr b pd2\rlq]rurmplurh nlnpurhhpnul lmF
purgruhurlurnulhhpp ulurhurtr2nul hh \hhuurpruhur\urtr \ppur\urtr rnurpphp bpruqphpfr

ntuurLnrlhhnhg "t il|rrulh hlnlhurpun qhurhilrpLhph &hnp phpmil, urll trurh qfrtnmplutr
hnpurpurpur\urtr ilnurhgnrilhhpfrh h durdurtru\*\lrg tihpn4hhplrtr urlrpruqhurnuJ: flturnlr
ptu\ur1un]ph**h ,,9hLuurpurhnrplntL,, \ppur\urL bp*qnh urprl]rur\urtlugnr-ilp \ruphnp
pu{L L ntuutrnqtrhpht, rluruhurqfrurur\urtr qnpbntLhmplurh h hhururqur qfrurur\urh

hhururqnurntplmbhhplrh uprurpuruurhlm hurilurp: On*qph purphlu{tfurh h}ufLur\urh

hquruur\E uprlh, il|r2urnrupllurlur\urtr h hur{ruuurpurll2}rn ntuntuttru\urtr hurtftuhunqh

urntqbntdh k, npb ntuurhn{rhnht, urqurhnrlmil k hfriltrurpurp qhuh]pLtnr,l L

hrfurmp3mtrtrhpnt{, npnhp qurhurh2urp\ \nttrhtrurh frtr2qtu u2[urutnur2nr-lprlnrti,

urlhqhu d \\uplmp{hh qfrurru\ruh rffr2rurlurlpntil:

urrhhuupfrdfll tr \htruururh]utrnlnqfnu, \pfo*h*tr bpurqpfr r1t\ur{urp, \.q.+.,
rlnghhur U.U. Onlur+luLE t 2hg, np u9hhurlphilluu tr \htruururhlutrnlnqlrru, pru\rulrufuh

\ppur\utr bp*qph ilh\hrup\fr huilurp }op*t, hurtr4|ruurgu{ drudrutlu[urhhg
ur2]uururur2nr-\ur3]r quhurh2hhfrht hunlurqruururuluuh tiruuhurqhtntrhpfr

u{uupluuurrfurL hpunfurSur\urtrp: On*qhnp 1995p-}rg qnpbnrl n9hhurupfni}rur> llppurllurtr

bn*qph puni2ur\{rub ururpphpur\tr k, nphb u{h1ugft k <9thuururh}uhnlnqfrur>

ulFn+hLE: 'Ipurh huluruurhg tnuh 2016 p-frtr "9hhuurpfnlfrru, tr uUuhphurprutrmpluh,

pnt3uhplr h ilurirpkhhplr \htruururhlutrnlnqlruu unipfrnbLhp[r ti]rur{npnrdp, hlrft,
uqurhn{hg uhhpurdh2ur q}rtnurntunuJhullurh nhumputrhpfr h rpuuur]unuur\rutr h*q.th
urn\urlntplnttrp bpruqlrptr |rpur\tuhurghhlnr hrurlurp: Lnpuruuhqb khtruurplrdh*Jh,

tlurtrphurpurhmp3urh L \hhuurtnhluhnlnqfrurl|r urilplrntrp +h.ihl h Zur3ruutnruhfr

Zutrpurqhurntpluh trppmplurh, qlrurntp3urh, ri2ur\nllph h uulnptnlr trurluurpurpntp3mh



(ZZ qqUU) tnulu\frtr uVhtrurupfnlfruu pur[ruturqFh \ppur\urtr bn*qhpn rlhprutn{urhhlnr

utrhhurupltllrru U \htruunnhluhnlnqfrurr' bpruqpullrtr hruriruulurnruulututr

rlrmlrnlumplmtrtrhpnrl: .{hpurhrlrutr{urE Ep*qhpp urtrghl k rlrnp&ruptrtrntplmtr tr 2021 p-[r
ilu;[u[ 10-hL urnurghl4pur\urtr hqpurllurgmplnrh: U. Onlur4lutrp tt2hg hruh, np 2023p-

frh *rrhtruup[il[u h \htruururh]utrnlnqfrur, [nfu*l{urh bpruq}rpp ruhghl h ri}r2urqqu{htl

Eptuqpurlfrh hur{tutnurptiuqpnuf' Qhpilruhurlprh .ASIIN> qnpbur\u1nr-p3uh \n4ti}rg:
Sn.LhL rlrnp&urqfruru\rutr l"rifh rlprlllurL hqpru\urgntp3nrh h hru{uruuruqhp' rihll tnrupfr

duril\hurn{: Iuilp}r h"qdfrs htt2hgqhlhtr npn2 runur2up\hhp, npnhg +htnurnhilrutr rlhqpnttt
hurtlunnurpriurqpmrln l1hplt*nrugqh bu 5 tnurpn{: 2023 p-htr b'tlz .tlnUq 

\nr1il[g tunu2frtr
urhqunl urhg[urg{hg \pp*hurtr b'purqp}r il2ururr1}rururp\nrd' ilnh}rpnp}rlrq,,frtr urprllmtrpg

4pur\uh L hrlh; uur\ur1tr qh\m1gmil purp&purgrlhlhL \urphnp ]uhafrphhp'muurtrnltrhpfr
bn*qplr {hp2hurp4lnttrptrhp}r u}rpruqhurrfurh, nlln2 umup\urtrhpnril \p\hntplnr-Lhhpfr h
ururpphp urnrlp\urhhpfr pnrlurhrpl\ntp3ruh tlhpurphp3rup Z*Zrlt, urntrhln{
ur2]uruurru2nt\ur1fr qurhurtr2urp\p, \hhurup[nih*:h nL \htruururh]utrnlnqfrur3fr
nlnpurtrhpnrtl qlrurnr-pprh urnur2gtrprugg, ht{glhu hurh pur\ur1urfufr \ppru\ruh bp*qnh
rintrlrpnpfrt qh *p+tmtrptrhpp' rlhpruhurplutr h ptuphlu{tirutr hh trhp\ruprg{ntr.f npn2

tunurp\ruLhn (p{"{. 11): U. Onpurlprhp r}ruruurhg hurh rultr, np lor'tfh il}r2urqqrul}rtr

rfurutrur\frg L huL4truruhntuf btrur3[ Snh+hfr]" Chghpfr rutnlurh hruriruluurprrrtrh (b$CZ)

qpnQhunp, Qhtruurphrih*ttr L \hLuur$hqh\*th frtruurfrurntur[ urtrophtr, trhtruurphdhurth

unipnh[ ,l*Fhl, ..trhhuurp]ril]rur,, pur\ur1urfuh \np*lt*tr bpurqp[r r1h\ur{urp' Onpuphtr

Zh;hqhltrp, npb rffr2ruqqru3frh rlurp\urb]r2ur3]rtr urtfuurltrhph hh. puu Scopus h-index 40; putn

Google Scholar-fr' h-index 45:

nI'nGbShL' hpu2]uur{nph1 hhp\urlurgrlnrl 2 trur}uurqbhpp rlpurr.Irl2trnphfrtr

iluutrur\ghlm hurtiurp:

4. LUbShL' trhhuurpurhnrpluL $ru\ntltnhurfr 2025-2026 ntu. ururp{ru urn\ur h hhnu[ru
nr-untgtlurip uruq[putnnnr-pur3]r ptrrlnttrhlnr-pluh rutr{dtup urhrlhpp &tnu{nphlnt hrudup
hu{urtrur\urh rlh\ur{urpbhnh l1"rt ihg hur3mhp}r trhpllurlurgilurh hurpgp:

UfSUZUASqbShL' hrurlurhru\rutr r1h\urrlurpt hpp' Qurphtr rl.ruqurpputrp, rrurphtr

Onlnr-trlurhp, Uhrpl UurpntpltulrU, Lht-lrfo eurppfrfuruhp,.Uirtrur @n1ur43urtrp, Unr-uurhtnu

trrurlurgurhp, Uuurlfr\ lurqurplurbp, Uupfrtrh Unurphgurtrp: Lpurtrp trhp\ur3urgphgfrtr

uruqfrpurtnnu\urh hhururqnurnrplnrlrtrhp[ huniurp tru]uururhurlub philruhhpfr hrutlurnnur

pLntpurqphpp:



9urphh Upruilru3lrulr 'IuqurpJrutrfr U"rt ihg unru2urp\rlhg ruuqlrpuhrnur\rltr
hhtnruqnurntpSnttrhhpfr hrltfurp <trtnuqruhqurhur\urh hnpruprupur\rutr tinuhgnr-titrhp'
urrpulfrtr h 2lluJhh upphu[r hurtr4hq pmluhpfr 4fnfrugllnttrmplnrtrp purp&prugtrhlnt

hruilrup. Qur3nttr qurpqurgtiurh hqururu\hhplrb huruhhlm durhruqurphht-r, phriurtr'

tnuluruurhu{urb 2 uruq}rpuhurhhpfr huruturp, q.00.05 <Fntuurpurhntplnttr.

uh\urpurhmplnr-h. k\n1nq[rru> tfuruhurq]rurnr-p3urr.ip: rr. lurqurplurtrp lr2hg, nF urlu

hhtnurqnuntplnttrhhpp ilfrurtlrub hh Upurpruurlurtr rpu2rnnttl purphlturlhlnr-

qlntrpuurtrurhuur\urh ru2]uurururtrptrtpfr {urptftuh tihpnrlhhpp' Lhprltrtln{
hruhntfruuhhht hp]t (ilurutnur[npurqhu \htruurbfrtr tnutrntfurutrhht hph),

hurtrnqurprupururtrlntphnh h \htruururbnLluh \frprunnulg: Uuq[rpurtrtnru[urh
hhururqnuntplnr-bhhplr hfnftrur[urtr Lqunnru\h L hurh4frurlhurlnt purp&prughhlgnphtrfr h
qurpnr- r1]rilurg\nr-hntplnttrh urrlfrmplurtr L 2pu1[rL upphutrhp[r h\rurndiuip, frtr2qhu lnuh

]upuhhl q;nuluuhuhuur\urh prrrrfrntrtrhpfr \urnur{upnr-ilp: Qlnpurl ururpugrlurtr

uqurnhurfrpfr b 2ll2ruUrrr rffr2urtlurlpfr upphuhhpfr unlhlurgilurh uluurdtunnrl urJu

trnpurpurpur\urtr dnurhgmr.firhnn hurtrrlfruuhnui htr lohr* urhhpurdh2rnmplnth lluSnth

qlntrlurr.nhrnhuntp3urh hutfurp: Qhtuhurtnhln{ d2ur\urpnt3uhp[ fuur llhhurubfrh

huhnriruuhh\t hph, trurtrnulurpurpuurhlnr-phntr b \hhuururbnr-tuh urqpntrnilfrtu\urh,

rinp$nlnqlrur\urtr, $hqh.rf.rqlrur\utr,- llhtruuplnflrru\utr b rinlh\ntlurlfrh
urqrlhgntp3nthhhpp' ntuntdtnuulrpntpSntht hpp trqruururl1 mhhtr prugruhrulurhl u\urtrur2,

tnhlutrnlnqfnuhhpfr hhpnr-dp il2ur\urpnrluhnh rrrpurur11pmplurtr qnpEphprugnr-il

rrrrl|rntplurtr h hpur2urlr {tlluurkurf, urq4hgnrpSmtrtrhpp rihrlilhlnt hrutirup: trurg}r ur14,

hhtnurqnurmpSmhhhnh nhprugpnrtf rlrnp& h*n.lh hlrdtnulutr+frlr rlhpurFhfrluluuhrlbfun2
rffnu3tr qfrurur\urb ht rip, ur31 trurh trhpqpru{h1 uhrlur\urh hurdrultrptrhp}rtr, }upurtrhl
u\urhu2, qlnulururhurtunr-p3urhp rflruu{urb \ppnrplnrLrp U uq+hl \urlnr-tr
q3nr-rlururLurkuur\rutr ulpu\urh\uhhplr ptr4lullrtirutrp nqrl{urb puqulprl\utr
urnur2urp\ntplnthhhp.|r ,lF*' h .lhp2r, ulJu hbururqnurnr-p3nr-Lhhpp \truluutnhtr
NanoGreen q3nqururhuhuntplutr &hrurlnptirutrp' ]upurtrhln{ ti2rulprpmlukpfr
r1|nlurg[nttrntplnthp b urulurhn{h1ntl qurphtlu3}rh urtr{uurtrqnrplnttrp' rudnrl
phurqurhqurhur\urh durpururhprurlhptrhpfr ulurldurhtrhpmti:

Hruphtr fanlnltrJurt h q"qrlhg urnur2urp\{hg 2 phriur, q.00.04 urrhtruurp}rti}ru,

riurutrurqfrurntpl urdp :

Lhp\ruprgrlhg oE. coli-]r tip2hruppnl*tht, urtrgpnulfrtrhp[ +hnp tfp2trurpp{r
LSntpunlrnluurtrur\ntpluL qnpbphpurgmd urbluurbtrfr ururpphp urrlplnr-ptrhpb U r]FulLg

]uurnhntprlt hnh |uilnpilurtr qurSilurtrtrhpmil> phriurtr: r{. fdn2nrtrlrutrp lr2hg, np



thrnhpnpu\uhpfrtutrhpntil ilp2truppnth urtn]rn]uurp[rtrhfir iln1h[m1k, nfrp urpururrlp{mil

L |uunp fap{urthtr }urinpriurh ptrpurgpmil, \urqilh1nr{ Smpurg{nr1 urbfuur2p[ rf[rtr2h ilh\
hppnp4p: 3nt1g L urp{h1 np FocA urhgnulm \ntruhp{urtn}r{ h}ruurh+ht h tiburgnp4p
(H209) rlrnluruplrtrhlnt rlhqpnul urhrput"toh:p {hpurb{ntti h il}rur\nrltfurh}r urpuruhnup}r
urhgpnulnr-: Zhtnurqnrnnr-p3urh trqururur\h k qrlpqurpurhhl urbfuubtrfr ururpphp

u4plntptrhph (qU".hnq, urFuFtrlrrq, puhlnq, qilrghnnt h urlltr) h 4prltrg ]uurnhmprlt hntt

Smpurgilurh urq4hgmplnttrp ilp2trupp{lr trlnr-punlrn}uurtrur\nrpluh, r}Fur

urhrlunlrnlumplurir, ]rtr2u1hu trurh p22[r $ttqh"Lrrgh*lh h \htruurhtrhpqhtnfr\urSh rlt *,
2ur2npr1 phtiruh f' <fdntll opqurtnu\urh ppmhhpfr ruqrlhgmplnr-trp npn2 5. cereuisiae

]urlnpuruhkhnh \htruurplril|rur\urh U llhtruurLbhpqhu[\ur\ruh gntgurtrfr2lrhph l$u
[ufu{ub rffr2urrlur3ph pH-hg tr pp{urbtrfr purtru\nrp1 nth]rg, pbrfurtr:

9. On2nttrSurhp tr2hg, nF urp+Jnthurphpur\urtr qnpbphpurgtrhpnul Saccharomyces

cerevisiae |uilnpurutrhhpt'qurpphpupurp htrprup\r[ntil htr ururpphp pntl1 opqurhru\ruh

ppnthhpfr (fdOO) urqrlhgntp3urtrp, npnhp tpurtrnlurlfrL ]uilnptfurh hfrtthur\urtr
rfhp2lrutrlntfahptrg htr: ZhurruqilnnllaJuh hqururur\h h ulupqurpurhhl S. cerevisiae ATCC

9804 b 13007 urpururlpu\ruir 2urunfhpnr-f fdofd-h urqrltgntpyuh rih]uurbfrqillrhpp

\ulutlub tt[r2u{ur3p}r pH-hg, pp{urEh[ huuutrhfl:mplrrtr]rg, urb]uubh[r urrlp3mpfr

uhuur\frg h \ntrghbupughulhg: ZhtnurqnurnrpSurh phprugpmil ntunrilhruufrp{h1m t
fdofd-h, r.iurutrur{npurqtu purgru}uurlafdqh, dp2tllppt{}r U tirulntrupp{}r urrupphp

\ntrghhrnplrughuhhph urqrlhgnr-plnr-hp ]urinpuruh\fr rldtiruh, ri[r2rurlurlpfr

Shqh*\*pfril[u\urh gnr-guhhZlrhnh r]rnrlrn]umpluh, qlurqrfu{hh prlrlurtrpn{ }rntlul}rtr
hnuphpfr, trhpp22urlfrtr pH-h h purrlurhpu{htr qnurhhgfrurfr r$ur:

Uhrpu .{,[r\urnp[r Urupnrplutrfr h"lrfhg urnur2up\{hg <Ub$-ruqu{hh
u\urlrr{ntp3urtr rlrnrlrn}untplnttrp npn2 }urinpurub\hp}r p2fr2trhpmil tnupphp uppbuurS[rh

qnpbntrtrhph *q+hgntpylilp, phriutr, q.00.04 ughtruurp[il]ru, ilruuhruqfruntppu.Ip: U.

Uurpntpprhp h2hg, np trhp\ru3ugqn{ philurh tnl}rpr{urb L }utfnpruutrh*tht p2lr2Lhpntd

ktrhpqfrur1]r nttrfr{hpuul urrlpJntp[r' Ub$-[r urnur2rugr.ftuh ntunr-r.ttruu[rpilrutrp uupphp
upphuur;frtr qnpbntrtrhp]r ([rntlugtrnq tr n2 frnhurgbnl durnurqurlpnrtl, urqnururlfrtr purqg,

2hprlur2n\) ,uq+hgmplurilp: Lurfuiluhu{ntd L nrunttlhuuhnht upphurul}rtr

qurldurbhhpntil Ub$-urqurl]rtr rl\ulrtlmpluh rlrnrlrnfumplnrtrp ]uttnpruutrlfUnh
hndnqhtrunnl-rhpnui U dlrunpntrrlpfrmill-rhpnril, ulurpqurputr[ Ub$-urqurl[rtr
ur\ulr{nr-plurtr rlrnrlrn}untp3uh rinlb\nr-1u3}rh dh}urut hqrfp, frb2qhu trurL' uhrfh nr-hhgnrl

qnpbgtrpurgtrhfrh qpur rihqqh ilulpur\urplr hhurpunlnp urqrlhgmp3ntLp:



Lhltfo Uhpqhlfr arupp]rhgrutrlr U"rtrihg runru2rup\rlhg ,r8]ulhnpur\uhp]rur
Arthrospira platensi*ltg Lurtrmfuruhlr\trhplr \htruurufrtrphqp 1, 4purtrg Shqhh*ph.i]rur\rutr
h \htruurpurtrur\rutr hurtn\ntp3nrtrhhp[ nr-unr-tfhuu]rpntplntLp, phtfruh, q.00.04

u9hhuurpluilrru, rluruhurqlrurntplurilp: L. aurpp[hgruhE lr2hg, nF ur2]uurururtrpfr

trqururur\tr L gfrurtrnpur\urhpltu Arthrospira (SpirulinQ platensis-ltg urpburpl, t ght tfh
hurtrntiuuL[\Lhp[ \htruruufrtrphqE, +FrxLg Shqh\*ph.i[uu\ruh hrlu\ntpSmbhhp[
phntpurqpnrtlp L \htruurpurtrur\urh ur\urfr{mplurtr npn2ntilp: U2ur\{h1nt hb

trurhntluruhhht Unh u\urhur2 ufrhphqfr, hnp dnmhgnufhhp: thtruurbfrh trurtrndurutrfrlltrhpfr

$hqhlt*pttillu\urtr rlbplmbmplnr-hh frpur\urhurg{hlnl t duilurhur\ur[hg ilhpn4hhpfr

\frpurntiurdp: hpur\urtllgrlhlm t \htruurbfrtr trurtrntfurubfr[hhpfr hu\ruilurhpkrulfrh
ur\urfr{nrlaJuh qhurhruunril qur3tlurtll\urh u}uururb}rtr pru[urhp]rrlt hnh h uupphp
uhllhpfr h\rurnilutip: Zhtnurqnurrlht*. htr Ltutr lltuhntiruutrhlft hph hhiln1]rur]r\ U

hur\urpurrlg\hlu{hb hurtn[ntplmhhhpp: Opn2rlhlm htr tnltrmJruutr]r\trhp]r uq4hgmplurtr
ilhluultlqiltrhpp: Uurrugrlurb urp4lnthptrhnh hfrilurh r.$ur urnu2urp\{h1nt htr uurpphp

nlnpurtrhpntti \hhuurbfrtr trurtmduruh]rlltrhp[r \[rpurnilurtr hhnruh\urptrhpg:

Utrtrru UftZ*hh Onlurgrutr[r U"qrIhS runru2rup[rlhg uUpuuupfrtr ilfr2unlrulpfr

upphuruSfrtr qruldurhhhpntil hfrrlpnqhtrurq $hpilhtrutrhpfr ur\ur[nlntp3rutr

nrunrtil-rurufrpmdp, phtftutr, q.00.04 urrhLurupfrri]rru, riurutrurqfnnntpSrutfp: U. Onlu4prLp
lr2hg, np Cupriavidus necator H16-g ls, Cupriauidus metallidurans CH34-p Stu\ntltnurtnfr{
philnflrpnurr{umurpn$ tiurtrpLtrhp hh: '}purtrp lurrlurqmlh 

-mumrihuru}rptlrlb tinrlhlurlfrtr

opqrutrfrqillrhnhg th, npnhp urdntil hh frpnurtlunurpn$' Hr-h, COz-|r h Oz-[ lntpugilurh
ulurSilurhtrhpmtl U riur\urbnui Oz-\urlnttr [NiFe] Z]r4pnqhtluq $hprfhtrurtrhp (Zh+),

.Ihp2|rtrtrhpu hutr4fruruhntil htr \htruurprutrur\urtr rlurnhfpurl[rtr uurpphpnr-tl (q.lu)
urtrnrlurlfrh \hhuur\ruuurl]rqururnptrhp h rfurutrur\gmri \htnuLlh[tnptu\urhnrpluh
unu2urgriruLp: U1u ilruhpLtrhpp hurlurtrfr htr hurh npqhu qnthh+nopfrurfturtlutnhhp[r
(\hLuurqltuuuhll) urpururrlpfrltrhp, frtr2qhu trurtr 4puhnpnrl tb brutrp rihuuurlhhp[r

h\uruilunfp FurF&.F \urSnthmplnth: 3nt1g k urp{t1 np rlputrp urdnu.i hL tllh hhurhpnurpnS

qruliuhtrhpnr.f h tifr2ur{ur1fr npn2ur\fr qrulilurhLhpntil rftu\urbnuf Z]r4-trhp: St*t
ur2]uurururhpfr trulururur\h L nr-unttlhuru]rph1 Z]rr1-trhp]r riur\urbilurtr L ru\ufrrlntplurh
rlputrnpilurh ilhluurhlrqtilrhnp pp{urbtr}r uruhrlunlrur\ilrutr, ourinuul}rh upphufr h
tihuurqtrhnlr ptln&p purtll\fr urn\urSntp3urL qtuliurbhhpmrl: Uurrug{urb ruprymtrptrhfrh

hfnlurh {3ur runur2urp\{h1nt htr hhrnhpnurpn$ qur3iluhLhpnril Z[rr1-hhp[r ilur\urbilutr
hquruurur{np nu1}rtrhpp'rr.lU-ntil rlpurhg oqulurqnpbilurtr h \htruurdh\upru\urhnr-plnrtr



uutugtiuh trquu.nur\nt[: Z[r4-bhph' "nqhu 
urprgmtrurtlhrn \hhuur\urururflrqrumnptrhph

oquurqnpbntilp hhnurh\urnulhL t ZZ-ntti ur{urlnqrlnr-plurh qupqrugdruh hurilrup:

Umurulrtrru UhZ*th trru4urgruhfr Ur{.thg runru2rup\{hg ,,ZurJuruuruhmd

rnurpurbrlurb npn2 u{nfulnpuJhL rlhrluub\hph /Uurfrq Poll.porales/ muntilhuru}rpnufp
npulhu pbur\urh hnr-tfp utr\u3]rh Eurqdutr [hhurlrnh]uurpurrurlpurhptrhp uurruhurlnt
Lquurru\nr{>, phrlurh, q.00.05 <Fmurupurhntp;nth. utr\urpurhntplmh. L\n1nq[rur,
ilurutrurqlnnntplunfp: U.U. trurrlurgutrp lr2hg, nfi urqulphqndlrghuuJhtr drulpnu\nqlr\
utr\hpp (tuu Agaricomycetes) hurltntrfr htr ]rphhg FtuFdF utrtr4url[rh h rlhrlurpurtrurllurtr

urpdhpLhpn{: Unur2urp\rlurb phtirutr {hpurphprlmri t Zur3ururnurtrnul tnurpurb{urb npn2

qn1]rqnpulfrh /Urupq Polyporales/ 4hrluruh\tnh /Fomes, Trametes, Ganoderma h ur11

Shqhd tffrg\Jrntil]r' npulhu phurlluh hnulp llhhuruurhfutrnlnq]rru\urtr urdhgilurtr, rinp$n-

L\n1nq[rur\*1 , $hqh"t"q[rur\urh b 4hrlurpurtrur\urtr /hur\urnr-nmgprulfrtr,
hu\tuopufr4urLrurur3frh, hur\urpnppnpur;]rh h ur31V hurtn[ntp;nrtrtrhp]r nrunrtfhuru]rpriruhp

uL\ur1|rh Eruqr"furh 4hrlunifr2ngtrhfrh b \hhuunnh]uurpurur4purbptrhpfr uururgtlurh nL

\frpurnrfurL hqururur\nrl: 'tllurtnurlnprlntri t qurr[uilurpttfrtrtrhpfr hru{urp, dtupmp

\ntlurntpurlrhnh urh2ururnttl h hbururqnurnrtl, il|rghfurl \hLuurqurtrq{rubfrg ururpphp

hpuupru\urhhpfr uururgntd h rlhrlurpuhur\ruh hrurn\nr-p1nr-htrhp]r ntumrlhurufrpnr-tf: U.U.
trurrlurgurhfr U"q.thg trhp\uyug.lhght ur\tr\ur1tlnr1 urprgnr-trpt hnp' \nr-lnmprut hph

hur{rupurbnttrhp}r \hhuupurtrur\urtr, k\n1nq}nuh*t, $hqh"L"gfru\urtr h 4hrpuprullu\rutr
hruur\ntpSnttrtrhplr ur{rultrhp}r h}uirutr fuur ur\u[r{ 2urruilhp}r runru2rup\nttf, ub\ur3]rtr

burqilrutr urupphp Furtrx+pmplurtr nr &hhpfr /hurp, t*2h, kpuurpru\ur, punt\ h u11tr/

\htruruuhluurptnrurlpurtrphhplr uururgntt"f: fahriur3]r frpru\urtrurgilutr rlp43mbpLhpp

\nttrhLurtr hlrdtrurpup b \frpurnur\urh tr2urtrur[ntp1nth, [trquruuhtr utr\tp[r

[htruurpurhntplurl-r, [hhurur"nh]utrnlnq[nu1]r h rinlh\m6u;frtr \urpqurprutrnrplurh, [rL2qhu
truh uh\ur-rlhrlurprutrntp;urtr U uhllur-\nuilhurnlnqlrurlfr hhrnurqru qrupqurgtiurtrp

ZurluuururLnuf:

Uutnqh\ Uuil{hfr '[ruqruplutr]r h"qrltrg urnur2rup\rlhg <Snpunulprqrinqtt

ntuntrftrurufrpntp3nttrU {urtfrh ilurtrp \urptruunthhhpfr opqurtr}rqtlmrl>i ptilurh, q.00.08

u9hh4urhurpurhntplnr-h. r.Iur\urpntburpurLirtp3ntL. L\n1nq[rur, rfuruhurq]rurmplurilp: U.
r[urqurp3urhp tr2hg, np tituLp \ruptrurunrtrhhpp (\pbnltrhp h rflr2uruur[hphhp), npnhp

nttrhh hu\ur3urllurh .hurpilurp{nr1ur\urh hhpnr-d b ptll\r{nril hL urrupphp

\hhuuril|r2ur{ulphpntil, trhpqpunlr{urE htr ururpphp utrtr4ur3}rb 2rlpurhhpnril h \urpnrl htr

hh2tnntplurrip rlupru\tlhlururpphp ilur\urpmlbtrhpnrl, trhpurnlurlToxoplasma gondii-b:Uyt
rlur\urpmSbp hruhrlfruurhnttl k ur2]uurphntil unfhtrurururpurbqurbhhp]rg .ihhU h \urpnrl k



{upu\h1riurp4\urhg: 2hur3urb rulh hurtrquniruhpfr, np h[r{rutr4nrp3nttrp l1*pr.t L phph
phpurhurl unuhg urluuuul-rfr2lrhph, rujh \rupnrl k nrt-rhtrurl Lnlpp h hpphrili rluhurgnr
hhurhurtiphhp hruur\ruqhu \urtrurtrg rfnur' hr1|rntp3urh phpurgpnui: Urutrp

\ruplrurunrhtrhpir +hpp T. gondirl2p2ruhurnnrplrutr dh2 h rlurprlnr {upru\drul-r qnpbnr-rf

ru2|uurphnril punlur\urtrur:u+ nrunultrurulrp{urb tL: S{ultrhpp 22-b rlurtrp

\urplrurunttrtrhplr opqurhlrqrlnttl Z gondii wn\ur1nr-p1urh rlhpruphpSrul uur\urq hb b \pnrr.l
htr uhrlur3frtr ptrntlp, Up+h hh Zur3ururnurtrfr nq2 tnulpurbpnril r,fruhp \uhpurunrtrtrhpfr
ulrlrulrurpnul h n2 ufrhurhupnul urhuru\trhpf opqurtrfrqlinrr-i T. gondii run\urjntp3urh

nr-untfhruufrpnrp3nrtrht pp, purpurhqruqpnufp, frtr2qhu trurh rlupu\hhpir rnurpubntilp

\urtrluhlnr hquruuu\n{ \urh}uururhunulhhph hnur\urhurgnrilp:

Uupfrtrtr llhrllnhf Unurphgurhfr \"rt.ihg urnru2urp\{hg 2 phriru q.00.08

utrhtr4urtrupurhnrp3nrtr. ilur\upnrburpurtrnrplnth. k\nlnqlrru, riruuhurqfrtnnrplurtlp:

Lhp\uijrugrlhg n2urJruur"nurtrtr rfiruruururnr, hlr.l*qh.l b \hhuurpurhur\urtr
qurlprupnr-ti hhnurh\urFurlhb dfr2ururhhp]r puqilurqruhnrpluh b ururpurbr.{urEnrp3urtr

ntuntilhuruirpnr-lajnttrtihpp, phiitutr: U. Unuph1ultrp t 2hg, np u2|uuruurtrpf trulurmur\h L

frpur\urtruig'uhi rltluuunnnl, [rb{ruq[r{ h \htruupurhulluh ulu]purpnril hhnuh\urpulfh
urhuur\hhpfr npur\ur\utr h purtrur\ur\urtr \ruqri| nrunulhurulrpnrplnrtrtrhp' \|rpurnhp{
|rtr2qhu ru{ruL4ur\urtr, urlhqhu LL qhtrhurlr\ur\iuh h p22urqhhhmfr\ru\urh r.Ihpn4hhp:

Lhpllurlnrdu ZZ-ntJ. pur{ruprup :ur{rnr| :ht, frpur\urhugrlhl hdurhuufru1
nr-unuihurufrpntpalnthhhp, npnhp urdpnrl2ur\urtr qurur\hpugntti \rnr:rh Zujuruururhlr
r.{huruurtnnr tl}r2uruhlrfrh, 4t *trg rlhri uluJpurpnrl urhuur\t hph puqilurqurtrnrpluh h

h\n1nqlur3fr r{hpurpt pJurl: Z*Z.trlt urntrhlnr{ hth.I-:h r{inrfrn}unrplrntrtrhpp, npnhp \*nrrl
Lh purgururu\utr urqrlhgnrp3nr-h nrtrhtrurl rfruruunnnt urhuru\lrhph r"nu:purbr.irutr fuur h
hquuurhl rluiurhqrurlnf, ht rl*qitr{ uhuur\trhp}r hhppul}rurtrgdutrh nt lurSh r"nurpubilurhp

Zurlururnurhfr k\nhurilur\urpqhpntr.i, utrhpurdh2rnntp3nth t urnur2rubnr-r.I &hnp phphl
ulqhil, |unpBurlfrtr qiruhfirphtp h qururpuurn ilrt hthhrupu-tlnp uqruntrruflrphhpfrh:

Lhp\urlurgrlhg (q1]rilru1fr rlrnrlrnfunr-plurh urq4hgmplurh qhurhururmtip Zurluruuurtrfr

Zuhpurulhunr-p3urh rnurpubpnr-ri tinbur\lrhnh dlr2ngnr{ urupurb{nA hlrrlurtrrlntplnrhhhp}r

,llr*, phriruh: U. Untuph1utrp t 2hg, np \flrLlur3h t "rlr"t"ntplnrtrp 
qqurlb uqrlhgntplnr-h k

nrhhirnr-r"l ilnbur\hhplr ilfr2ngnr{ r}n}uruhgrlnrl hfrtlurh4nrp3nrtrhhp]r unupurEilurtr b
urn\ur3nrpluh dnu' hnp ilurpurruhpu LlhpLhp umhrlbhlnr{ hurtrpru3frh ulnnrleurulurhnrp3urtr

lrrudtup: Unrlh nrnnrtltrurufrpntp;urh trqurtnru\tr k qhurhunrihl Zru3ruuuurhlr



Zurhpurqhurntp3nr-hntil \firriur:h t"t"]unr-p3urtr urq4hgnrpSnthp rfnbur$rhph rifr2ngn{

uurpurbr{nq hhrluhanr,plnrtrhhp}r urnur2rugrlurh h r]rnfuruhgilruh rlp*' thpr.lurur.nfdurl-r}r

pup&purgtiruir, urhrlnrr-itrhpfr rlnrlrnluriuh opfrhru2rur]rnrplnthhhpnr{ h hrlurhur\ur3[rl:

Sh\Lhnh rfnrlrnluntp3nrhtrhpnr{ qurlriurirur{np{urb' Zl-b phur\fltiu3ru\urh qru3ilurtrhhptr

-rlhlh hquuurunlnp hh rlunhnni rfnbur\trhpfr ptuqilurgriurh b hln{urtrrlnrplnr-htrhp

hurpnrgnrl ghqhph (Aedes b Culex) urrupurbr.iurtr hurr"furp: fhuntrlhuufrpntplnrtrtrhpfr
dun[urhtu\ !oquurqnpb{htr \firriru1u\ruh tnrlrufrhp, r.l]r2urururpurhur\uh hhurru-

qnmnllaJrrltrhhpli urp4lnr-trphhp h hrudrudrupur\rupurtnu\uh hur2r{hurlnrp3nrhhhp'

rlnrlhlurtlnphpnt hunftup, ph [rt-r2u1hu hh 2hpr,[uruur]rdu'trfr h ]unLu{ntplurh
rlimfniunr-p1nr-htrhph urq4nul rfnbru\hhpf \hhuurgh\Lt ph, {urppurqb}r b

\htruuniir2uniru:ph .h*' Zurr.Iurrlphlnrl tuJu rln4hfrhpp, dhhp hqururur\ nrhhhp

hru3uhurphphp prup&p "h"\Ir qnurfrhhp li rulL duniurhu\urhurtntluEhhpp, hpp

rfrnluruhgdruh gnr-gurhfr2trhpp \*prrt hl-r urdhl UprlSnrhphhpp \brunurlhtr hruhpurlfrtr

unnrl2uru]uhntpjurtr truluurur\urlhb nruqrirur{rupnrp3nr-hhhpfr, r{h\urnphhp}r

tlhptuhu\rirutr riir2urr.Iurnr-p1nrl-rlrhph h huiuruqqnr2urorfurtr huilru\upqhFfr rf2ur\riurtrp'

ZZ-b \tJr.l*:It rfmlrnfunr-plulL qur3riurtrhhpnr-il rinbur\trhplr rlfr2ngnrl r]rn]uurtrgrlnrl

hfr{urtr4nrplnrlrtrhp}r hhurput]np unnrl2ruqurhur\urtr tuqrlhgnrp3nr-hhhpp tlhrplurgtrhlnr

hunftup:

nfncbShL' hpur2|uur.lnphl r{hpntr2r{urE phriurlrhnn Euur }nuriurqunnruu}uurh

riurulrruqfrmnrp3nrtrtrhpfr 2025-2026 nrunr-rfhru\urh ururprlu urn\ur h hhnur\ru

ntunrgdrurip uruqlrpruhurnr-pur3|r rutn{drup urhrlhpfr pnrhur\rutr hur3rnhpp &1-rurlnphlnr-

trquruur\nr{ trrr aV bhp\ur1 ugtrhlnr- huniup:

5. LUbShL' b'UZ \hhurupurhnrplurtr $ru\nr-pnhufr hurlgnp4hhpfr h hhnru\ru nrumgilurr.ip

iuuqlrptutrurlr 1ah\hrubnr-ru\iutr rur.nhtrurlununr-p1nr-ht hptr phriurtrhplr b qfnnur\urLr

r1h\un{urpt hni, hruu ururr.nrfurh hrupgp :

U.CSUZIISS'{b3I.1,' elruru[urL r1h\urriurptrhp' rr.ll. lurquplruhp, rr.ll. I]n)nr-hJruhpL,

n'. LI, Zurpnrplnr h3urhp:

nlIICtiShl-,'

o huruurtuuhl k\nlnqfrurl[r b phmp3ruh qurhulurhnrp3urtr urtiplrntr[r hulgnprl
Unr-uurhtnu .{urynq[nu1]r iltrmnblurhh phlltrurbntrullurh unnhtrurfununr.pjruh phrftuh'
,,Lnp uhptr4]r phurqtuhqruhiu\urh urhfuhnpnqfrurtrhp h"qh rlhpur\ruhqtniurtr tr
ri2ur\rupnrluhpf urFmurlpnrpu\ruhnrplurh purp&purgriurtr hunlurp' burhp



rfhururrlhhpnr{ urnur2urgpurb upphu}r qur3riurtrtrhpntr.i. qgL druhurquphulfrtr
prupr.nhq>r, q.00.05 <Fnr-uurpurtrnr-p1mh. uh\urprutrntplnrh. k\nlnqlruu
riuruhruqlnnntp;urilp (phurqurtlrun' \htrurupurLru\urtr qfrurnr-p3nthLhp), qfnnru\urh
r1h\un{urp tr2urtnu\hl 11. q. 11., rlnghLur rr. U.'\urqurp3uhfrtr:
huruurrurnhl \thuruplrtih*Jlr, ilurtrpturpurtrnrpprh U \hhuururhluhnlnqfrurl|r
uilp[ntrfr hur3gnp+ I.ntu]rhh Sntpfrfr uupqurplurtr]r ph\trrubmu\rutr
ururthurlununtp;urtr phdurtr' uZurJhrul{urtr ti}r2hrurlurFluL tfururlulrtrhpfr
puqurlpulurniluhpmrl hfr2ururur\{rub npn2 rlhrlupnrluhpfr hphptulnulbp[r
urq4hgntplurh \htruurp[ti]rur\urtr ilh]uurtrfrqilhhpp,,, q.00.04 urrkLurup[rri]ruu

iluruLurqfrurntp3urilp, (phurqurtlrun' llhiruurpurtrur\urtr qfnnmplmtrhhp), qfruru\ruh
rlhlpr{urp h2urtll\hl[.q.r].,qpnl[hunp Hurphtr Uptlhtrfr fdn2nttrluh]rh:
huruurunnhl qhhhurh\*lh h p22urpuhmpSurh unfpfrntrfr hhnur\u ntumgrlunip
uruqfrpurhur ZntlhrutrLhu UtrapruLfr[fr hqfrplurtr]r phlltrurbntulluh
uruhtrurlunumplurtr phdurtr uZru\ur{hFnruurJ}rh t rf, il}lugmplmtrtrhpfr
hur\ur.Intmurqhtr L$hlilnhhpp ilruprlnt h \htrrlurhlrhhplr p2[2bhpntil,, q.00.15

<Qhhhurlr\uu tiurutrurqfrurmplunfp, (phruqrurlun' \htruruputrur\urtr
qfrurntplmLhhp), q[rurur[urtr r1h\ur{urp tr2urtru\{ qpn$hun1i I}.U.
ZrupntpSnt\urtrlrtr:

Qfruru\rutr [unphprlfr tnu]uurqurh, l{.q.r}., +ngh
t[ruqruplutr

Qfnnrul1ut h"frhntfr prupurnqrup, ll.q.fo., In h' Cuhruqfrqurtr

,Ku'rle;f"i -e,*h// .. I


