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Qhhuurpr-utrntp3urtr Qru\ntlnhurlr qlirnur\urtr |unphp4lr 2026 p. hnrflru]r 2-[rtr \ur3urguE phrl 16

hliuurp huluurqurhntti kp b'ItZ \hhuurprutrnrpjruh $ru\ntlurhulr qh\r"uh \.q.+., 4nghhrn r{.U.
.\ruqurp3uhp: Qlrrnru\uh lunphprllr 32 uh4r"urftrhplrg trfruurfrh trhptlur t[rtr 22-p:

'Ih\uL 9ruphtr .\uqurp3ruhlr h"rt.ihg hhp\ur3urgrlhg trlruurlr opru\urpqp, npl +prlhg
prlhurp\nrp3 urh h hururnrurn{h g il}nu&uq tr:

Opur\urpqntti'

1. ZZ quu L.u. opphlnt urhrlurtr S[rq]m1nq]rur1]r ]rtruur[nnmur]r q[rurur2[uurunqtrhp Zmlru\]nf
'{runlhh}r Qpurpu\nt L U}rprulmtl2 .{urhurb}r apurpu\ur;fr ph\hurbnrur\uh
ururhhrulununtp3nthhhplr phriurtrhplr h qfnnur\urh rlh\unlurplr hururnururtlurh hurpgp:

2. U qqUUL trurp&puqntlh lppnrylurtr h qlnnnr-p3urh \mflnnhlr .rrhL r1h\urrlurptrhpfr
runur2|uurqurgrlurhh nqqrlurb bp*qhf, 2024> rfpgnqpfr 2p2urhur\hhpnuf ]rpur\urburgrlnrl
philruhhplr plrfo*ghh hur2rlhunlmp3urtr hurpgp:

3. uUuqlrpurtnntrhplr h hplnnuruup4 hurlgnp+lrhnh hhururqmnntplnr.htrhpfr ur2ru\gntplurtr Epurqfrp -
2024, rlpgntlplr 2r2urhur\trhpnrrl lrpur\urtrurgrlnrl <24AA-1F057, Eurb\urqpml qlunur\ruh phdurl|r
r1h\ur{urp Lhfh €urlur2urtr}r' phrlurlfr $}rhurhuunlnpnufp 4urqurphghhlnr h}nipnrl
qurlftutrurrlnprlurS unftfrnr]rlr1 hur2rlhrmlnrp3urh hurpgp:

4. btZ \hhuurpurtrntp3urh sru\nrpnhurlr hur3gnplhhph qhrnur\urtr r1h\unlurpt hph .lrot l"..tdlub
hurpop:

5. Cbpugh\ hurpghp:

I-Ub5hL' 22 quu L.u. opphut tuh{uh S}rq}rnlnqhu3h }truulrurnnn}r gurnntg{rubpr-ui}rh

\hhurupurhntpltutr qlrurur\urh l".lfh qlruiu2fuuruinrlhhp Zntlru\|rd .{urnlhh}r Qpurpu\nr h U}rpuhnr12

'{ruhrutrlr Qpurpu\ur1[r ph\trubnrurlluh uurhhu]ununrplntlrhhp[i philurt hpl, q.00.02, ntrhhuur$frq.hh*,

\hhurulrtr$npthuuifr\ur, ilruuhurqlrrnnrplr-urip h qlirnru\urtr r1h\u.l*ph huruururulluh htupgp:

UISUZIISS'{bShL'\hhuupurhntpjurtr $ru\nrpnhufr r1h\urh,\.q.r}. 9.U. .IurqupJrrrhp,}rtr2u1hu lrurh ZZ
quu L.u. opphlnr urlrtlurtr S[rqfninqlrtuJlr frhuurlrurnrur]r gunntg{ubpru3}ih \hhuurpurtrnrp3urtr
qllnur\tuh fuilplr q[ruru2fuurr"nnqtrhp Zntlur\lli .lurnlhtr[r Qpmpu\lrtr h U]rpurhnr-32 .{urhurtr}r

Qpupullurlrutr, n{ptip huh4hu hlltutr trlnrlphhpnrl' hhp\ulrughhprtl irphi s urnhtrur}ununrplnrhtrhplr
philuhhph tr trh p\ur r]rnrprttf \tuururpr-[urb ru2fu uuurLrphhpp:

nfnCbSI.L'

' htuuurururhl Znrlur\|rd 'Iurnlhtrlr Qpurpu\nr' Q.00.02. nghtruur$lrqlr\tu, \hhur-ulrtrSnpdunnlr\ur,
r-furutrurqlrmntp3unlp, (phr,uqur{urn' \htrutupurtru\uh qlrurntpjnthhhp) ph\trurbnuu\urtr



ruurhhurfununtp3rutr phdurh nUphhutnur\urh purtrur\tuhnrpluh, \runnrgtlurbpur3|rtr

\htrurufrtr$npiluruilr\ur1|r, tihbrubunlrul urrlurltrhplr rlhpprbrirutr b qhphur2rlnqur\urh

hurilur\rupqhplr hr"uluurqbntfp lp"unntgrlurbpuhhtr 4hqunilr2nghhph hr,ujrnhtuqnpbrftuh hnp

rlmnhgnulhhpfr ntuntr-ftrtuulrpnrp3utr hunlurp, (Designing AI, Structural Bioinformatics, Big Data

Analysis, and Supercomputing for exploring new modalities in structure-based drug discovery) h

qlrurur\utr r1h\urr[up h2uthu\h1Qhq. ,I-fr. q[nn. ph\trurbnr f]ntphtr Uprihtr]r Upurgiuhfh:
. huruururnhl Ulrpruhntll .{urhub}r Qprupu\uri}r' q.00.02. 

"ghtruruQlrqlrllur,
\ttruurlrtr$npriururf\r-u, iluruhurqlrurnrp3unlp, (ptrurqur{urn' \hLuurptutrur\urtr q}rmntp3nrLtrtp)

ph\trr"uEnrur\urh tutnhl-rurfununrpluh phriurtr' "'Ihrpurllr2ngtrhplr rucl4hgntplurtr \n{urlhhur \urtl
pruqilruplrpurfu \uuliurh hnp rlnmhgnnihhplr lirpurnnrdp' urp43nrhur{hmntplruh purp&purgdurtr

tr \nrpitiu\h *qrlhgntpjnrhhhpf hrlurqhgilrutr hquruu\nr{ (Exploiting novel covalent or multi-
target binding modes of drug action to increase efficacy and reduce side effects) h qfr"nur\urtr

r1h\urtlr-up h2urhur\h1Qhq. .l*fr. qlur. ph\hubnt ftnrphh Uprit trf Upurqltuhlrh:

I-Ub8hL' 2-Z r{qUUL triup&purqnt3lr llppnrpjruh U qfruntplurtr \nil]rurh[r ..{ht, r1h\urrlupirhph

runru2|ur"urlurgilrutrtr nrql1{urb bpurqfrp 2024> ilpgnrlpfr 2p2utrur\trhpnril [rpur\urhugtlnrl phrftutrhplr

ptrprush\ hur2{hm{ntpl urh hurpgg:

. th\unlurp' thhuurplrrihru:h, rlurhphurpurhmpSurtr h \htruuruhluhnlnqfrurl|r urlplrnhlr 4nghhur,

h.q.fr. Lhlrf, Uhpqhlfr aurpplrfu urh

o5/utlnpuSuthpfiutlthpf filtQngfiut$lgg umrug{rut hrutn{ruuhft|hhp}ptnLputqlt\p l,
hruQwtttuhphalfilt humQntplnilthhpp. Qruhru2 urthphql bnp t[ntnhgnr{hhp,a \rutQruqftp 24WS-1F025

I-.U. aurpplrh;rutrp lr2hg, np hru2rlhrnnr durilurtrur\uhrurnrlruEnr.rf Artltrospira (Spirulina) platensis

h Limnospira maxima glrutrr,upr"u\urhplrutrhplrg rihtlnrurug{urb $h\nghurLhhli rl}r2lrnpqntp3urilp

ultiphq{h1 hh urpbup}r hr-uhnrfurutr}r\trhp (PC-AgLU): Zhrnuqnurtlt,l hh \htruurblrtr PC-AgLU-|
hu\urpurtlurtrplru\urtr, htu\uutr\rujlrh, hhrin$ulr\ tl hurlluropulr4urhurujlrL hrun\nrp3nrhhbpp,

lrti2qhu trurtr LtI-|r urcplhgnr-pSnthp pnphplr tu4htrn\upglrtrnduqlr p22uqlrtr qbhph {pur: ll2urh.lhL h
glrutrurptu\rnhplrurtrhplrg rIh\ntuuig{urb $}r\nghurhhLhg glrt Uh opulr4lr huhntluuLlr\trhplr (PC-

ZnOLU) \hlruuruftrfuhql, ilhpn4p Lr oulmlrilurlug{h1 hL LU-}r Llur3nrhurgrturh $}rc1}r\r-up}lI}rurlltuL
qnpbntrtrhpp: i'ptu\urhurg{h1t PC-ZnO\,ff-h Qlrqh\rupfil}rur\rutr {trppnbnrplnrtr' LIV-Vis uulh\tnpr-u-

u\nu1fur1lr, nhhmqhtrlruh +hQp*\Slr"rJh, Ltrhpqlnujlr gprlurh ntihurqhhjutr uqh\rnpruu\nqlrujlr,
uipuhurllrulrnir L1h\rnpniruqlrh ilurtrpturl|rururly-iurtr h sntplh &hurrlrnfutlurr-lp hH uqh\r"nptuu\nqlrtujlr
oqtrntpjuilp: Ztu2rlhunt durr"[urhr-u\urhunntlubnril uqurqp{ht L ilhU qlrurur\tutr hn4rlurb Q1 prunnp4lr

ur-luurqpntr-l, tru ,ihh qurhrlnril L qpur[unurlurh t[rnt1ntil: Uururgr.lurb urprljnrhphhpp hhp\uqurgtlhl htr

uLnp qurpqrugilurh illrurnultrhpp plrtilrurlI'-ri-2025, (NewTrendsChem-2025) rllr2ruqqtujlrtr

qfururdnrln.llrl, 1, rnulurqpr{h1 phq}iulr urt upntl: S,]:*t trur}uurqb}r 2ppmtrur\trhpnnf l"riph hp}rmuruurprl

\tunurpnrl Uuurl|rl1 Zuilpurp&nuilurirp qhpurqruhgnrplrurlp rqu2uululhhl k ilurqlrumpnuur\ruh phq:
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. th\urtlurp' gthuurph,Ih*th, rftuhphurpurtrntp3urh h \hhuruurhlutrnlnqlrurl|r unlplmhlr 4nghlnn,

\.q.fr. htrqru I-hnhfr trurqmllurh
oUhqltatnnt {h4nfihp} urlhuuulnputufih nqnt $|pnffuttp Qu]ut1ru6 tnuptlru h4utttutQhbprtg b

{fi y ru mtu u tq ut lt t4n rya bp] ru q4 h gn tpln il{t g,, 6u 6 Q ut qhp 2 4 WS - I F005

I'.1. truqnt\lr"utrp lr2hg,np 2025-2026 pr[u\urhhhp]rtr ]rpur\urhugrlurb ur2]uurr"nurtrphhpp gnrlg hh
rntfhl, np Qhrlurppnttrlrp| ri*pqtrg {hpgrltuE u2trruhurj}rtr trilnr2trhpp hrupnru:u.hb Lachnospiralesl1upqh
trhp\urjurgntglr2trhpn{: Qhqurppnthlrpfr, gnunulplr h Ulnrh}plr.i-pqh urilunulirh hrlnr2hhpnul hurh4hu
hlr hhht Escherichia-shigella ghlhph trhp\urJurgnrgir:trhpp, ht :8 {\urlnti L uhppnqnqhtr
r"ufutnnurt[urbntplrutr r-[uru]rh: Cotnmensalibactet' gh{h bhp\urSurgnrglr2hhpp hurtr4lrulnrti hL pnLnp
ururpubr-u2p2rutrhhpf ru2trrutrur3lrtr tninr2trhpnttl: MALDI-TOF MS hurthu\urpqnrl hnr3hru\r-utlugqhl htl

-rlhLl, prutr 200 r-fhllntuurgrlrub rilr\pnurtpn$]r1 tihqn$lr1 purllntrpftutrhp: ']irurhp hlriltrurllurhnrtt
qurm\urlrnul L[rtr Apilactobaci]lus, Lactobacillus, Lacticaseibacillus, Bombilactobacillusl:. Bifidobacterium
ghrlhplrtr, npnhp hurtrrllruurhnui hh r.thqnttrhplr ptrru\uhntr il]i\pnplinrnurjlr trhp\urjurgntglr2trhp:
Uh\nturugr-fh1 htr l;:utJt Enterococctls, Klebsiella, Paenibacillus, Bacillus, Staphylococcus b. ur11 ghqhplr
trhp\rujurgnrglr2hhp, npnhp trhppr"u{rutrgnrd hL uprnruplrtr .ihZ*.t*:phg h h}rfhur\utulti
hruh4|ruurhnui hh rutrppnqnqhh {urpu\lr gntgfr2trhp:

Uh\nrur"ugtlurb 2uurilhhplrg 9-Lr gntgurphphl htr htu\urpru\urhplrru\urh nr- hru\uuh\uqfh
urllnlrr-lnrplnth, frtrlqhu hruh nrtrur\ htr hr1h1 rudhl oBuul1nppnl ulurpnltru\nq utrh4urilfr2urr{urlplr
rlu\hphufrtr' opqurtrur\ruh urqnurlr urlpSnrplr un\r-uSrrplunlp: Orunrtltrtuu]rprlurb 2mruritrhp]rg n2 r-ih\ir
odtn{rub 2k g}rurnurnpu}r\ntpjurtip: L2r"[tub 9 2rnruilhhphg hlr+pn$npnrplurtr urnturlhlurqnr3h uruu]rdurtr
rnnlnlnlnlr{ gnr-gurphphll Ladobacillus delbrueckiisubsp. jacobseniiKZ'l-j-106-3-103-l, full hhpuutrnrr-l'
Lacticaseibacillus rhamnosus KZT-)-106-1 2ururilp: Uhri.lh pnrjtrli trilnr2hhpp 10 ,i\qirlt
\nhghhurpurglrurlnrl nrtrur\ khL S0o/o-ntl dtr2h1 HeLa, B16-F10, KPC h MDA-MB F22uJhh qbhplr
qpnilr$hpurglruh: Zur2tlhurnt drutlr"uhur\tuhrutnr{tubnril rnqurql{hth 1 hn4{ub Q2 tlurp\urh}r2 nthhgnrl
ulfutuqpntil: furlpf hplrmuruurpl lpurnurpnrl ft, Zurpntplnrtrjurtrp prutrurrlnp qh\nrjgn{ hhp\u1rugpt 1 L

lu,ifl, ur2fuutntutrpp uUhqrlurpntbnrp3utr hr-urfurhul\url1utl 4-p4 $npnril>-nrr.l: Zu2{huninrp3nrhp
trhp\uqrug.lht t htutr 'Ilrflr2urhnui urhrllr nrhhgrub uUnr.u2phpurg' urprynrtrurrlhrn qlrrnnrp3urdp,
qllnurdn4n.llrt , lr"\ hphp phcl|u lrhplpuSurg.lhf t IUMS 2025 \ntrqptuntr_f:

' th\unlrup' \hbuurphrih*:Ir,rlurtrplrupurLrrrplurh h \hhuururhfutrnlnqlrurlfr rurlp]rntr]r urufruurhhtn,
u9hhuurpurtrntp3nrh, aZh UurtrphurpurLnrp3urh, \hhuurktrhpqhrnlr\*:h l, \hhuuruhlut rl".lh-:},
turpnnunnnplrur3fr q]rurur2luuurnq, h.q.fo. ZhqhLh fuurdur!]r ehnpqlurtr

< Op{ u Q qn L b h ut{w Q ruf q hfi Q b h u ru th hpq h ufi 8 w Q u h p tn tpru g1t hp p Es chenchia colt
p w Q tn hpfi tu lt bpn u[", 6uE Q uqhp 24WS - I It? I I



Z. fu. 9hnpqlurtrp t 2hg, np hiu2{hrnnt durr"iurtnu\urhurr,n{rubnrti \urururp{h1 htr qprbnr{
lrurluuruihutlrub pnlnp ur2|uruururhphhpp: Zhururqnurmplnrtrhhptr |rpru\urtrurgrlhl hh E colt\t MG1655

.l*tph rnhullr l, +F* pprlur\urlnth hurtftu\upqhpfr |uurtrqurpnnihhpn{ rl}ru\}r tr hnur\}r rfnrr.nurhlntrhph

\|rpurnrlulJp (AgadE, AcadC b AadiY AgadEAcadCAadiY): Oruntdhurulrpr"lhl t E. coli pur\mhplnulrhph
ppr{ur\urlnttr hruriur\urpqhplr 4hplr purrlurhpnrl }rntrtu3}tr hnuphp}i tupruqnrpSurh rih2 furlnptlurh tr

2h2urnntp3ruh phptugpnttl: 8ntlg k urprlh; np ulu hurdur\urpqhph \ruphnpnr-plnrtrp |rnhur3frtr hnuphplr
lllpuqnlllJurtr \rupqrurlnpr{urtr qnpbphprugnui \ufu{urb k pfr{ur:htr upphufr urur.n]rdurhlrg: Zru2{hrnnt
durfuhur\urhruunlurEntrf hpurulurptu\{h1 k ilhl1 q}rmurll"utr hnrl{r.ub Biophysical Reports (a1)
unfuurqpntil, ululuqn.lht k hp\nt qlrr.nurdnqnrl]r phq]ru (rupurnpru\ur), hhp\urJurgqht t dhq prutrurrlnp
qh\ntlg nghtrurupurhur\uh qlrrnntp3nttrhhp h ptrurulurhqurtrur\urh lntbnrtiirhp' \urlnrtr qurpqrugrlurtr
hqrumur\hhplrtr huruhhprt hurfurp, il]r2urqquqfrti qlruurdnryrtlntil, lrtr2ulhu trurh rih\ phqlru ptrrlnrtr{h1
L lrhp\rulurgriurh b{pnulur\urtr \htrurutLhpqhuih\u\uh qlrr.nudnln{nuf (EBEC 2026, 2026 p.
oqnurnnulr 22-27, Ur.nn\hn3l, C{tr4}rur)

' thhunlurp' \htruurphrilt*:h, ilurhphurpurLnrp3ruh h \htruururhfutrnlnqlnu3|r ullplrrtrlr qnghhn,
u9hhuurpurbntplnth, QZh UurLphurpurbntplurh, \htruurLtrhpqhrnlrh*th l, \hhuulnhluLnlnq[ur1]r
LlupnPuunpfrurl|r runur2urlnurp qfrurur2|uurumr1, \.q.4. Lurlrpur clnpurl|r Uruhurfuurtr

<FnruruQutt,fi\utt/nhnf4bhplt hutSupfunrtQ taQmfitfntplnLttp lt 4puhg Qpprunlrutt
hbrupw{rynryapfihhpp. hut{utqruptrtruQ nrunulhuufipntplnilt in uitro h in silico hhutuqnunqaptlt

dlrgrgnrlr, 6ru6Q tuqhp 24WS - I F003

L. d. Uurhu\iurlrp ir2hg, np hur2r"ihrnnr ururpnnl lrprullurhrugrlht h trurluruqbf qlutrlrtr
hrur-lruqururruu]uurh hhururqnrnnrplnrhtrhplr n42 br-u{ur1p: llurutrr.u{npurqhu' rnurpphp rihpn4hhpn{
phuururrlnp.lhL L pntuu\rutr Slurr"lnhn[r+t hpl, /\uruh]uirtr, nnturfh, prlhpghurlrfu/, Shtrn1uJhh Iapnl
qulurpptlli, rilrn-|rhnqhrnnl 2ulpurph b rtnhnnhpqhtr rufinhnl ilhtrpnfir hurlupur\rnhp]rur\urh
ru\rnlr{ntp3nr-hp E. coli K12, B. subtilis WT-AI, S. aureus MDC, 5223, S. typhirnurium MDC 1754,

ampicillin-resistant E. coli DH5cr-pUC18, and kanamycin-resistant E. coli pARG25 purllnhplrr.ut hpl,
lr\ruurilurip: Zhrnruqnrn{h1 k ur14 rihulupnfluntrhplr hur\urpirnur[\-r-lnrprtprglinrl u\rnfr{nrplnrhp'
-rIo#glrilrlilr tr \rutrrurthslrlrh \fpurnrtrurlp: fhunultruruirptltrl L rulu illrtugnrplnrtrhhp| urq4hgnrplnrlrp
pr-u\urhplrurtrhplr urdtfurtr ulurpruilhurphph, qruqnlpurnur2ugiluh nr.[rul1ntp1urL, pr-ulltnhp]rurhhp[r
purlurt.rpn{ rqpnr"nn-trurj}rtr/\u1]rnrilurLluh hnuphplr, FoFl-UbS-urqullrtr ur[1tn]rrlnrpltutr, hhpp22uqlrh h
uprnurp22uqlrh pFl-lr, opulr4tu{Lpru\urhqtrnqur\ruh qnuhhg}rurfr, hurlluopu]rqurtruruq]rl,r
uq4hgntpiruilp Qhprihtrntrhplr ur\urlr{ntpjurtr, purrp"uhpurlfh lfqlrritrhp}r qhpopu}r4urgilurtr

|itruhtrufrr[ntplurh, pur\urhp[rurtrhplr purqtutiphhpnril p[rn1uj]rtr ]uriphplr prutrru\[r, n2 u1]lnru\nrguj]r[r
pfnlirhplr ptuhur\|r tr ulliSlrqhnprqlrur\urh ulurpurltuphph ftrur: Zhururqnul{h1h ptnnp{ruE hu tllr 2utrp
pntuur\ruh lntbunfq{rubptrhp}r Qhtrnl-$1ur{ntrn}r4u3}rh r-f]rurgnr-pjnrhtrhp]r \uqilp b 111l11

lntbruilq{urbphhp}r hu\urpur\urhp}rurllutr rullurfnlnrp3nrtrh nL 4purhg 4puhnprlurh npn2
ilhluurhlrqtltrhpp: Zhrnurqnrn.lht L plrpruluru3]rtr riruhpkhhpnui urjrl rilrrugnrp3nrtrtrtplr urq4hgnrplurrlp
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\ururupuqfr ru\tnlrtlnrp3nrhp 1, 4lr* hruilurqunnuruluurh qhhlr Lpuulphulrurlfr r.ltuly"up4ur\p: In silico

rlnuhgrirurip hhururqnutlhl hh r"ihtrpnfr r"uq4hgnrpluh hhrupurtlnp pfrpurfutrhpp UbS-rucllr

\urnntg{tubpnril: Zhururqnr"nnrpSurh urp4lnrhphhpfr hfrdurl, .lp- hu2rlhurnt uurpnrd uruluqp{h1 t 4

hnqrlurb, npntrg]rg 2-Lr' Q1, 1-p' Q2 l, 1-p' Q3 prunnp+h rlhZruqqulhh qpulunurlnq uriluuqphpnttl tr 1

qPPh qpllu: Zhmurqnurur\urh l"rlfl, urhrlurr.itrhpp druuhr"u\gh1 hh rilr 2upp uhlu\utr h rifr2urqqru3|itr

qlrurr-u dnrprr|rh frlr' pruhur{np h quruuurnurS }rh qh \nrj g hh pntl:

. '\hhunlurp' \htruurph.Ih*:h,rlurtrphurpruLntplurtr h \htruururhlulmlnqhu{fr unip}mtr}r uru}ruuttnn,
u9htruurpurhntplnth, qzh @np&urpurpur\urtr urluururpurhmpSurh h F2zu{lrh urqrlurtr2urh}

+nluurhgilurh luriplr r1h\ur{urp, \.q.p. Zurl urprlr}r qhrpgh Qrurlpnr_2urh

.Chqhutut/ry hlu1opultuh npqhu 4hquldlpngttbplt nbq/tumhltuntp1uh huqlauhruptluth bquhruQ'

Q p 69 u q h q dl, p*rl S q h ril, pn t ddut h dru dru ttu Q,, tw t Q u qfip 2 4 WS - I F1J 6

Z.a. 9ur[pnt2lurtrp t 2hg, np hur2{hmnl lnupnui }rpur\tuhurgtlhl trh opurgnr3gtullrh ullurtrntl
trurluuurhuilub hlrLihu\rutr qfuurhltnuqnurur\urh ru2fuurururtrptrtrpp' ptr4qp\hp{ in vitro h in vivo

{rnt1hpp, dnlh\ntlurllitr {hplntbntplnrhhhpp, lrtr2qhu irurh ri}r2urqquqfrh hudruqnpbu\gnrpjnrhtrhplr
qrupqugnldp: Lurlunp4 urtup{tu in vitro rlinp&trp}i rup43nrtrpirhplr h}iiltutr tlpu phuprlhl htr pLr4hr-utnr-lnr1

hlrqopufujlr oulnlrriurl qur3riurhhhpp in vivo rin4hflr hrurfurp: CoCl,-]r (100-300 prM) hruilhrluruu\urtr
ntunrtlhurufrpnrplurtr urp4lnthpntri ulurpqr"lhl L, np runur{hl rupuruhurlur{urE r}rnt}rnfuntpjnrtrhhpp HIF-
14, ABCB1, GLUT1, BCL-2 h Caspase-3 rfurp\hptrhplr rftu\urpqurllhhpnul up&urhurqprlnui hh 200 prM

\|rpunriruh 4hqpntr.i: Uururgr{ub rnrlurfrhpf hlrilutr r$ur \hhaurtrurlpuh rln4hfrhpnut \}rpurnr[h1L 130/o

pp{ubtrurl}rtr upulrlutrtrhpntd 2rufu{np phrlhruurlnl h}rqopu}rtu1}r gh\t*:hl, nhd}nf: @np&hp}r

ru{urpurlrg hhr-nn }rpur\uhurg{ht h hlnrur{urbphhp}r iuh2unnnrtl h hr-utiuqr,upthru\ rinlh\nrpu3lrtr

{hplntbnrplnttr (Western blot, IHC-IF' t *JI tinlh\nt1u1}rtr \htruupurhntpjrutr ir \htruurp}iilfrur\utr
rfhpnrlhhp), t pl, phpurgpntil qhurhurunlhl htr 4hryu\urjnttrnrplurtr, urqnulurnqlr, urtrqlrnqhtrhql, t
F22ulhh upphulr hhrn \uqrlurb rlup\hphhpp (HIF-1a, ABCBI, GLUT1, BCL-2, Caspase-3 h tu3ltr):

Uururgr{rub tuprl3nthphhpp gnt3g htr tntlhl, np hlrqopuhru:h h pnrddruir hr.uilur\grlrub t1}rpurnnufp
hr-utrqhgtrntt[ k Caspase-3-[r hurtlurtr ur\ulr{urgilurh, nrnnrgpr"ul}rtr phn]r tn{urqriruh h \hhqurtrht hfrl,
qnjuurhdurtr pruphlurtlriurtr: Ulrurltr pnrdnril urnrugr-ub fur"tphpnui trdruL urprnruhurlrntlurb
rlrn{rnfunrplnthhhp hfritrur\rutrnuf thtr urp&urtrruqp{h; llprlSnttrptrhpp {Lluqnrrf htr, np ph4htur,ntlnrl
hlrqopulrurtr \urpnrl L lrulurur.nhLnlnnlgBuqlrh il[i\pnrl[r2tu{urjp}r {hpubpurqpu{npdruhp, purp&purghtil
pntdilurtr h\urtnilurdF qquJnLtrntpjnttrp h tr{ruqhgtrhl rlhqur\rulnrtrnrp3urh 4iruhnpnrtfhhpp:
Lufutrr"u\urtr unfuurflrhpp lrurh rfulnhurh2nuf hh Doxorubicin-nr.[ qurlrfurhur{nptlub

\tuprlfnurnpulrlprtpjurtr hhurpr-utlnp htlurclhgnnt hlrulopulrullr \lrpurnrfutr r,qru3durtrhhpnuf:

Zpurulurpur\.lhL h rfh\ lin4rlurb I"ASEB Journal ulfuurqpnul, trhp\urjnrtiu hpllnr hnrl{urb qurh{nril hh

|uilpr"uqpr"iurh tlrntprtr.l, lru\ hu hp\nrulr ultuupuruur.Iurh r{rnrlnr rI: Uprllnrtrptrhpp hhp\r-ulurgtlhl trtr B
illr2urclqrujftr qlimurdnrlntltrhpntil' trLpurnjul hpu{lrprl,"ub purtrunlnp qtrllnrgnuthhp h qr.uuurunuqlrlr
trhp\urlugntdhhp: Ulr2urqqujlrh hruilurqnpbur\gnrp3tutr 2p2urhur\hhpnril 2tupnrhurlplhl htr
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ul2luuuultrphhpp Ophqntrfr runnrl2nrplrutr h qlruntplurh h .Quurpprtr4|r hturiurprupiuhtrhplr

qnpbptr\hphhplr hhu: Qh4hurtrntp urnr{uilp, hu2r"lhrnnl rnulpnrtf tu"u]uurq]rbp ruhgnnl k \unnurphl
rlhfuurhlrumlill ntunrilhurulrpntpjnttrhhplrg +hqh in vivo rup4lnrhurtlhurnrpltutr qhruhtuunlurh rlrr.l'
uulurhn{h1nr-l h2urhurh-il, q]imur\tuh tup43nrhphhp, rllr2urclquJhh htudurqnpEu\gnrp3r"utr phqluqtrnrr-f,

hplruuuurp4 hhrnurqnrnnqtrhplr r"ttuuhruqlnnur\rutr qulpqurgnlri, lrtr2ulhu hurh prup&p urq4hgnrp3urtr

qlruru\rutr hpurqtupur\nrdtrhpfr hfdphplr &huu{npnni:

. 'Ihkrurlurp' uQhhurupurtratplnrh, qzh-h Qlrprunur\urh k\nlnqlrur3f L 2ppurllur ,IhZ*rl*:pI,
hhururqntnntplnttrhhpfr LtuFnpuurnphur:h urrlurq qfrurur2|uuruurq, k\nlnqlrurl|r b pbmpSurh

qurhqurLrr p3urtr uniplrntrlr +nqtitrur, h.q.rn. fntulrhh n*Shlrh ZrurlpurpSurh

"2 hruFbnq qqqllt tQnhta{utQupqt4nut gJtuttmpuQnhp}uthhp} EutqQnLtI hp"mt 
"q 

qnpbnbhbp.

&aqQ{wtt bf lrrrltul, lr qlr* Ipyruqutulfrunlthpfi hut{uu1upfiwQ hhtnutqnunuf>,
EuttQutqftp 24WS-2H024

L. G. Zruripurp3urhp lr2hg, nF hur2r"lhurnt drurlutrurlluhurur{urbnul }rpur\tuhrug{h1 htl
hhuurqnurnrpinttrtrhp' Uhurhtu flrd-Zpucplurh qhrn-bphurh3ruh ilrd hlr4pn\uru\.r+h

$|rurnqluhlluntrur3|rh hr-uilmllhgnrplurL mhuurlluqfrh upruhu$npilruglrurtr h L{urpn$}r\ug}ru1]r
ururnlrdurhp qtrurhururhprt hr"uilurp: U2|uturnutrphhpfr ptrpugpnril qhurhr.urn.lht k ,ilrhp"lphdnmtrhp]r

4nilfhurhur urhuru\t hnh urhrlur{rn}uriurtr (rllrqpurghuqh) hhurpurlnpnrpjnrhp flrd-qhtn-2purlpurp
hurilur\urpqn{' hur2{lr r,untrhlntl murpphp h}r4pn1nq}rur\ruh h k\n1nq}rurly-uh qruSrltutrhhpp: Zurilur4ptlhl
hh ilurtrpru{ruru\ru1}tr b rinlt\nr3u3}rh eDNA (2p2ru\ru Ll}r2un{rqph '}Lfd) rfhuurpurp\n4lrtrqu3}rtr
r]hppnbnrplutr up4jnthphhpp: lJ'n1h\nrluqlrh hhururqnurnrp3nrhhhpp kurqhu ph4pultrhl htl
qutn\hpr,ugnrdtrhpp rnturl 2puqlitr k\nhuthullulqhph glnuhnpu\uhplrurirtrpf
llhiruurpuqiluqurlrnrpl urh h puhurllulltuti 4lrhurrlh\*: h rluulrh:

. thhrurlurp'\htruurShqh\*rlt uniplrnhlr 4nghhur \.g.+. u.u. <Durpuru4urLlurh

,,Ultru24put lt hpQ2qpru u1nfinfipntnLQ1bnmrt4ttbpfi hhtn 4nfiw{rttt bblpn{h4ltrutmpll

fuluwq4hgntpluh {hfuutltftqttttbpft nrunu.ffiruuftpntlapiltp>, 6ruE8utqil24WS-1F011

.24WS-1F011, bub\urqpnr,l phtitul|r tluurupnrl, \htruur$lrqhLur:lr rur-iplrntrfr 4nghtnn, L1 q p. II.U.
Curhlrtrjtuhp lr2hg, np hu2{hurnt durilurtlulltu2p2urhnul 2tupnttrur\tlh1 htr hhururqnunrlaJnrtrtrhpp
rlpurilru2hnphlr 2p2tutrtu\trhpnul hhrnhlurl nrrlntplnttrtrhpnr{' }rpur\urtrtugrlhf t ilnSrurilrtrlr h u}rhphrnlr\
u1nflr-nlrpntrnt\lhnurlr4trhplr ht rn trpru \nr-iqltrputrhplr nruntiltrru-ulrpnrpjnttrhhpp utqh\urpuru\nu1lr\ tr

U'I-1, hrlurhu\trhpnrl, ntuntltrurulrptlhl 1;'I1.fd-|r tlrnfuurqqhgnrplnrhp 4n$urr"t[h[i hhrn OhU-hurpfutr
hqurhur\n{, }rpurlluhug{tr1hh '}Lfd-4nSurIlrtr \ndqlhputrhplr nrunrilhtuulrpnrp3nttrtrhpp AO-h, EtBr-
p tr Hoechst 33258 (H33258) urnlluqnrpjurtr ulultiurhhhpnrr-[, ptuguhu3ur{h1 qftunrrLhdr 4n$urf]rbhpq]rt1
h uhpnurntrlihhpqlr\ nu1|rtrhplr qnpburnnr3phhptr nr lpurlrg fuurtrqurpnrtltrhpp, npntrp huhqhghnrtl trtr

hh3pnrlhqhtrhpuglrurllr: Zpuurupru\rlh1 h 3 q]rmur\r"utr hn4r{ub h 1 phqlru (trhp\uqtugrlhL L npulhu
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purhru{np qh\nt1g r-tlr2urqquqlrtr qfruurdnqn{nui): 2 hn4tlurb qr.ntrr"lnril L Q1 rlup\ruh}r2 nttrhgnrl
ruduurqphpl, lurlpurqpntplnthhhpnuf, npnhglrg rit\p trhp\ur]nniu prutf2ur\{nui k' puui qpur}unuhhp}i

4|runqnrplnthhhplr: Qlrurullurh rlh\uu-lr"upp riurutrru\Shf t 2026 p, riurS|rufr 11-16-p p. ']f1|l2urtrnrr"t

\rqurgrub uUnru2ptrptug' rup4lnthrurlhrn qlrmnrplurilp, rurlhtrtuti3ur unft|rnrfrlr2 qlrururclnqntllr
ru2fuumurhptrhplrtr h hurh4hu L hUhI ptutrurr"lnp qh\nrgtirutip: Lhp\rujntr.lu ulululpruuur{nui k 1

qr-uuuruntqlrh qh\ntjg' u.p. hnrflrulr 4-8-p \r-ulurhurfrp FEBS (br[pnqtu\tuh \htruup]li]rur\urtr
ph\hpntp3nttrtrhplr Sh4hpruglrru) hhpptu\urtr \nhqphulrtr hhp\ruSurgtrhlnt hurdurp: 'Ipuniur2trnphlr
urpmuruurhriurtr;r-utr qnpbph\hp' gruftSnpt h*:1, hunlurluuprubh 2]r2n1nrp1ruh h trSurp4urprutrur\utr

fuurtrqtupntilhhp]r lrhurnlnnnturlr (UCI MIND) ur2|uruuur\lrg 2. 'Iur{pjurhtr urjghlhl L bptrutrlr
ulhnu\ruh hurfuluurpurh: U:gh 2p2urtrurlltrhpnul hru iluuhur\gh1 k b,.l'tz \hhuurpurhnrplutr
Ifur\ntltnhulr 90-uni3ur\|h tr{}rp{ub oBiological Sciences and Environmental Solutions for the
Achievement of Sustainabie Development Goals, rilr2ruqquqlrtr qlruruidnqntllrh:

nI.ncbShL' hpur2fu rutlnphl {hpnt 2l *l pnlnp phtiurhhp}r hhnuqru S}rhutrutur-lnpnrtfp:

I-Ub3hL' ZZ qqUUL trrup&purqnr.jtr \ppnrp3urtr h q]rrnnrpjuh tlnillrurhli qlruru\urtr tr

qlrurruurhlutrlr\ur\urtr qnliEnthhnrpluh qrulr[urhuqprujlitr (phtiruur[r\) QIrt *huurr[npritutr
nUuullrpurttntrhplr h hplrururuup+ hurjgnp4hhplr hhmurqnulnlpJnltrtrhplrh u2ur\gnrplurh bpurqlrp-
2024, tfpgnrjp]r 2p2urtrurtlhhpnnl ]rpur\rutrr-ug{n1 b'llz \hhutupurtrnr plurh $u\nrprhrn}r urntlur
ntuntgilunlp uruqlrpurhur, <<ghhutuptuhnrplnth,, q2h Chqhrutrnrp h rlnlhlinrlurllih qhhhurlr\qI
LtuPnpururnphorll, tlpuuhp qlrur-u2|uruurnl I-]r[r Urlhrn]rulr €r"u1ur21urh[i <24AA-1F057, burb\urqpntl
,,lpqnunilhhplr rupqhlur\|yhhplr lllrprunntilp dunurqrujprlurilp ilur\tub{urb '}Lfd-h r"uh\urlnrtrnrplurh
t[tu\urp4ur\fr qmnhtrg[ru1purp&purgilutr lrulururullnr-[ purrlg\hrpu1]rtr p2lr2trhpnnf,, phriuqlr rurftfrnrli[2
hu2{hunlnrpl utr hrupg p:

UI-SUZU3S.{b8' ,,IIhtrur-upurtrntplnr[r,, qzf' Clr4hurhnrp b dnlh\nr1uj[rh qhLhtn[r\ur1[r

LuFnpruurnphu,:1, \puruhp qlruru2|uuunq I-|fr U{hrnfru]r €urpu2putrir (Ohilu1] [ipru\tutrurqilurL
hturitup rnprurlr-u4p{urb Slrttuhuurllurtr ur2ur\gnrp3urh qnnfurphhplr oqrnurqnpEiltuh rluru[tr
ultultlutrurqlrp.N l0-3l24AA-1F057, <15, 10. 2024p): Ltu [r2hg, np2O24-2026pp. \uuruphlk ullurtrnr-[
trtufuururhutlurb qlrurr"u\urh u2fuunnurtrphhpp: Ulu trurfuurqblr trrqurnurLlir tp ql,ruhurrnhl tpqnuntftrhpf
urpqhpr\rirutr urq4hgnr-pjnrtrp urpurqurgrlr-ub hlh\upnhhhpnrl dunurquqptlurb ptuqg\hryulfh pZlrZt hph
nurl|rnqqurjhnrpjtuh fuur: hpu\urhurgrlhlhtr GW4869 kBqnundtrhpli |rtrhlrpllnnplr p22rupnrhuqhnrplurh
qhruhruurntil, rupurqurg{urE t1h\urpnhtrhpn{ durnruqurlpilurtr qhtrtupnthul}rh urq4hgnrpltutr
qtrruhunnnuf' ,.ILfd \nrihm r-thpnrllr \|rpruniluilp, durnurqulp{urb p2}r2hhp[ \htrunrtrur\nrplutr
gtrurhururnr-il' qruqntpt hph &tnu{nprftutr phutnf \]rpurniltudp, dtunurqrulpilurilp riu\ubtlurb opu}r4urjlrtr
upptrulr qirurhururntr-t' DCFDA hhp\ilutr h hp\Snrnnhujlrh ilruhpru4|lnur\rlurh, Jrhpqhu trrutr 8-OhdG
iltulluprlur\I, .lr"t 

"lrntplrutr qtnuhtuunlurtr rlfr2ngnrl: 'IlCfI rlhpnrllr \lrpurnt[unip ]rpu\urhug{h1 1--

dur-:urqtqpiluilpriu\tub{urbr"upururp22urllihil}rtnnpnh4pfrnrilurj}itr'}Lfa-f hnrj[rtu!tutruqnril: 20.12.24
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- 19.01.25 |rpru\urtrurgtlurb qnpbnrltlurtr dudurlrtu\ Qhpriurtrlruqfr 3htrur puquph Sph+frlrlo ChLLtpl.

hunlr,uluurpruhntrl |rpur\urhurgrlhL L 1.5, 3 h 6ap 4nqurtrhpnr-l drunurqrqfrrlurE plhghhph phlnrlhptu3lrtr

hurur{rubtrhp}r Q-FISH hhunuqnunrplnrh; Urnrugrlurb rup4lnr-hptrl,pp lrqurur.nnui hh 2r-upnpru\
ntnnrgplrhpfr nur4[rnphpr.uul]nujnttf qhp\upd urqrpu\hhplr \[rprunriuilp trnp mh[utrnlnq[rruhhp[
qurpqurgriruh hhrnurqur nruntilLuufpnrpjnrhhhplr nurqrfurr[upnrp3urh phurpnrplruhp: Opruqp[r

|rpur\utnugilutr urprlSnrtrpnrd rnqurqp.lht t' t hn4rlrub tr 3 phq]ru:

nI.oCbShL' tlhpnhlr23rul phriuq| ur2|ur-uuruhptrhpp hruiluphl unlrupr"nr]rub:

I-UbShL' b'l"lZ rrhhuurprutrntpltutr Sur\nrlnhulr \hhurupltilr*lh, rirutrpkurpurinrplruh h

\hhuunnhfutrnlnqlrrullr tuilplrntrfr hru1r1rr1rr1 Utrnr2 f]npuhqlr FupuSurlrlr h \htruuQlrqlrtf"r]], rurlplrntrlr
hru3gnp4 Qrulrulrh apfqnpfr U]r\n3urtr]r qfuru\urtr rlhllurtltuptrhp[r {rntfn}unrlajurtr hurpgp:

ufSuZuSS'{b8hL' b.llz \htruurpurtrnrpluh $tu\nrluhrn}r 4h\urh' tl.q.r}., 4nghhui gurptrtr

'\ruqurp3uhp, \hhuurplrdfruqli, rlurtrpkurpurhnrp3urlr h \hhuurr"nhfuirnprq[ru1lr urilplrnhlr r{rup}r:, ll.q.l.,
ulpn$hunp Utrhur @n3urytuhp: .{hp2ftru hurtr4lruruhurlnt[ hrujgnpqtrhllrh qh*ur\urh rlh\ru{urp ir2irg,
np, hh.ip ptr4nttrhlnr-[ huSgnpqtrhplrf turnhhru[unuurlpuh hhr"nurqnurnrpjnttrtrhplr ptrpurgh\
ruprynthphhplr {hplntbntpjnttrp h rup&urhurqprlurb ti}i2uh\1ru1 uulrultrhp}r qlrutu\tutr
r-unuh&hurhurur\ntplnthtrhpp, trqruuru\urhurprftup L frpur\urtrurgtrhl q]nnu\tuh rlh\urr[urp]r

{rnrfrnfunr-pinth: Opqhu hnp qlrurur\tutr r1h\ur.l*p' U. @npu43urhtr urnur2urp\hg trnrlh unip}intrlr
qpnS hunp, \. q. 4. 9urphtr UpLihtrlr fdn2nrhl urtrlr ph\hubnrp3 nrhp :

U. Qnltu4lurhp t 2hg, np \htruurprutrntplrutr $ur\nrlnhm[ q[ruur\urli lo"phpr]h 2025p

4h\rnhriphpf 23-1, phq 6 hfurnnril hurutnuiu{h1 hh Utrnr2 ftn1urtr4}r trurpulurtr}r' q.00.04

*9hhuruplril|rr-u, tiuutrurqfnnntplutip, ph\trurbnru\urtr ruurhhufununrplurh phr"trutr' "Up2hurpptllr
trlnrpur{rn}uruhur\nrpjntLp Esclterichia coli-nuJ ourlnuuq}rtr uppLu} qhulpnnl pH-h tnrup;.hp
urpdhptrhpnuf, tr Ququhh apliqnpfr Ulr\nluhlr' q.00.02 ughiruurslrqlrll-, \htruufrtr$npilulnlr\tu,
rfr"uutrurqlrtnntplrur"fp, phlltrr-ubnrur\urh urrnhhrulununrpSurh philurtr' nEscheric]tia coli-nuJ ulpnurnhuqlrtr
Ub$-uqlr 4hpp opqurhu\urtr ppnthhplr rnhqru{rnfuilruh qnpEptrpurgnr-ri }urtnpdurtr ululriurhhhpnrd>,
hp\nr 4hulpnttf fu q[rrnu\ruh qh\ur{urp L h2tutru\.lht \.q.+. qpn$hunp u. u. @nltu4jruhp:

Zlrttp ptr4nthhp{ huqgnprltrhplr ruurhhu}unuul;.utr hhuruqnuntp3nthtrhp}r phpug}rt1
urp43nrtrphhplr {hpprrbntplnthp h rup&urlrurqpr"lurb ri]r2utr\1r-u1 tnr"fuurfrhplr qfrurur\utr
url:tuh&trruhunn\ntplnthtrhpp' hqururtu\uhupiltup t |rpr.u\urtrrughhl hulgnpqhhpf qlrururllurtr
11h\ur{ruplr rf nrlrnlunrpl nrh:

OI'nCbShL' hu2{fr runhhln{ uilpf ntrlr \urpb}rpp

bQz thtruupurtrntpjurtr Surlprtltnhurlr \htruurplrilh*:lr, riutrpkrupurtrnrpjurtr tr

llhhuururhfuhnprqlrr-u1|r ullplrntrlr hulgnprl Uhnr2 ftnlurtr4lr trurptu3urhh' q.00.04 nrrhhuurplnllruu



riruuhurqlrurntplr-urfp, nUp2trurpprllr hlnrpunfrnluurhur\nrplnrhp Escherichia coli-wJ ourinuurl|h
upphulr 4hulpnul pH-li ururpphp urpdhphhpnril, ph\trurbnrur\rutr uruihhrufununrp3ruh q]ruiu\utr
r1h\ur{urp h2tutrtullhl9htrur-uprutrnrpjurtr QZh rnhophh, \hhuup}niliur3}r, riurhpkurpurhnrplurh h

\hhuururhfutrnlnqlrr"ul[r uttp[rnh]r ulpn$hunp, \.q.4. gurphtr UprIhh[r fan2nthlurh]rh:
. b'[2 Qhtruurpurtrntpluh Qrulintluhm]r \hhuruQlrqhtf*:1, unlp[rnh[i hurlgnpq Qurlurhh qlhq"p],

Ulr\n3utrlr' q.00.02 nQhtruurSlrqhh*, \hhuurlrh$npdururlr\uu rluruhurqlrurnrplturlp, nEscherichia

coli-nul ulpnnnlrtuj]rh Ub$-urqlr rltrpp opqurhru\rutr ppnrhhplr uhrltutlrnfuduh qnpbphprugnril

fuilnprlurtr upiqilurLLhpnul, ptr\htubnru\urh uunhhulununtpluh qllnu\rutr th\ur{urp
h2urtru\tlh1 l{htruurptuhntplurtr qzh urtrophh, \hhutuplrtilnul|r, rltutrpttuptutrntplurtr h

\htruuruhfuhnprqlrtujlr urr"tplrntrlr ulpnQhunp, \.q.11. gurphtr Uprihblr fdn2nttrluhlrh:

Cltpugh\ hurpghp:

Qlruiur\urtr |unphprl|r trlruuilr opur\rupqnuf trhpr"untlurE Lp hu ,ihU h-pg h{rpilurE
rluuphpurshhpl, qnpbhur\urh purqur4plr:h tlr-pdhp uqurhnr-lr.iruhp: fut +ph urprlnrhurtlhur lnrbtturtr
lruluurur\nrl unr-u2urp\{hg 4r-uuurgntgru\nnl ouln}rilurprghhl4ruuu}unuur\tutr h lurpnpurr.nnp durilhp]i
pru2furlrubntp3nrhp' ruqtuhnr-lhprrl4purhg qnrquhhn nr rlrnluptuglinrl \uiqriu\hpqnulp: gurptrnp{nrtl

t hurb \ppur\rutr qnpbptrprugnul pupnpurtrutrhplr buhpruphnhr{urbntpjurh huuiru\hgilurtr nL

qrupqupultrilrutr t"t +lrpp' Lruur urquruurp\{nr1 rluruptrpr-ugt lrnl, h LuFnpuulnp}rutrhplr
htuqhgr"lurbntpltutr: Ul, hnp r"lnuhgnrtitrhpp trtu]urutnhu{nril L }rpui\urhurghhl ri}rtr2tr hur2npr1

nrunufhur\rutr rnr"up{ur urnur2lrh \}ruurdju\lr qr.uurugntgur\trhpp lltuqrlhp:

Qltnur\urh lrnnhfr+h trurluurqurh, h.q.+., U.lurqurlrJurtr

Qlrurur\urh lo"php+h purpunqurp, \.q.p., Cruhurq]rqurh


