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Department of Medical Microbiology, Faculty of Medical Laboratory Sciences, Omdurman
Islamic University, Omdurman, Sudan;
abdallaabdalwhab92@gamil.com

Abstract

This study aims to identify and describe the Te
Cef ot axi n)s ee x(t€prEdcetdr -t mc bamase ( EKSIBeLb) s iged n ead ipmkeeudnotnao a e
commuacgyired pneumoni a. Fifty sputum specbamgnsrewdr e
pneumoni a-pamdl uESBl i sol ates were identified using a p
was conducted for tvmiegneéEM, aBHVBLASd @WBX used to asse
homol ogy. Phenotypic confirmati oKl edlesit el |iani dy otlaaltreeds ital
devel oped ESBL. Three (75%) tdsgedesegwhiebeetiapofEHWYy
Mul ti ple sequence alignment showeld ftrhaam «ewe ITEIM kyaemntee
but tHe gélh¥ has a quiet mutation at position 510 restu
CT™M genetiexdgpriB$SBL activity may be inferred.

Keywokl@ssiella pneumoni ad; g&Bd8s; TEM; SHV; CTX

I ntroduction and Objectives
Kl ebsi el l apmpoaewaeiomgsapeextt & nldaecdb @ mas e (ESBL

become a significantnfppatthogen [il] ,n eadcdyduo raieadli s

infections and invasive infections [ 2].
ESBhr oduc i npgn e umso nmoaree commonly i sol ated f
The increasd agtameanti beowics in clinical pr

di fferleamdt eoredasaes [ 4] .

The main cause of ESBL was documented in I
after the ingeonoduvation oéphhlodporins [5].

More than 300 distinct ESBL wvariations he
categorised I nt o three genotypes: Temoni er
Cefotaximase (CTX) [7].

The pr evbdlacrn maenacsfes has escal ated-Mwahtdin c
SHY emerging as the most widespread ESBLs ac
[ @] . ESBLs are more prevalent i n the MENA ar
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Results and discussion
The study ciomvaifacddri 3@d pneum&Ghiaabpdeneht ¢
Hospita#t woTwemipyl es showed posK.tipree bmd miga e
the most frequently isolated organism, accou
Phenotypic deiteltlie o9 DDF *£ESrBdesni ng of ESBL
generation cephal osporins rk.weaheunmadraiades ma |
exhibited antibiotic resistance,Tawhi Il .t he r

Genotypic det:ecRK.wrnp ncefu sedbiBdase s wer e f ound
betactam antibiotics, with 3 oM} oégdtiposi (7
while only 25% wer e posN tgevreesf otro gleEtMh e rSHVE i @

Bi oinformati tTé sanmatdysused the BLAST nucl
the TEM-Mngle €d Xsequences to determine their

M gene sequences in the GenBank database. TF¥t
to the nucdeoof-ld €fErMdloeng uveaar i ous b acBEnetreiraolb ascp esc
TEM fronK.l npdnedudnrdi aromE€bheni, TEMa fawowlm | ndi
ank. pneumedhi arom | r an.gehltee (GBX bp) sihtohwed €
the nucleoti dd-lsedquemc e aafi o@WTSX bak.t epnead masrmpiea
from Kndpaeumoonm alEegyiter i € hoa &gl ptn,e umoonm a e
Chi ARsseudomonasf racem ubggApdts e tamlda c tferro nb aEuwgnyapntn i i
Mul tSedweence AlignmedtheoffTEMEMegeneaas alig

nucl eoti de sequences obtained from BLAST to
Bi oEdi t software reveal ed high similarity
homol ogy and evol sattwieemarnryhemel ati onship be

The amino acid seqgiendet of miTiedM tgleemehomol o

relationship between these protein sequence
homol ogous protein sequences that were found
Phyl ogenetic TrE&eeomullfEMplgensgequ-Bingenal i g

with similar nucleotide sequences obtained f
and evolutionary relation between these seql
substitutposi tGi dr 51 @t

The amino aci d-Msgeuwdrheee mufl tC PX e sequence

CT™M gene with similar protein seqguences obt e

homol ogy and evolutionary relation between t



Phyl ogenet i-M defeeee odr &WnX phyl ogenet iMc gtemee r
I's so cl osed-Ml1lo5 Saundda nl eMdei5aCT XC T X

Klebsiella pneumoniae Others
54.50% 45.50%
. 1
|
. 05 l
0I T T
Figg. Frequency of isolated bacteria Phenotypi

TaldAnti microbial Kdedse ptl il ma (pantesusmm fnti tai G edp hgael noesr pact ri i onns

Type of Antibiotic Inhibition zone Total
Sensitive Resistant
CEFTAZIDIME 8 4 12
CEFEPIME 8 4 12
CEFTRIAXONE 8 4 12
CEFOTAXIME 8 4 12

971bp 797bp

100bp

FigPCR.amplification oM dEM2%SkHyaread @G&X el ectro
Lane 1 DNA | adbddrb:p. MW alntk0 2 (bBMhdsp )o.f TE&MMe ,geh ebands of
(797bp) Lane 4 shows a typical band size -MfgébBeO0bp)

The study found that out of Kt.hepn2z2a mono la;
(54. 5%) ,comhsii st eing wi th prevKoupneemerdiha&d mo g (

frequently isolated etiological agent in 22¢



ESBhroduci ng i sol at e exhibited resi stance t
cefotaxime, and ceftriaxone, compared to the

The study f ouknd ptnheautmmaruiadens , 123. 3% wer e f
producer s, which is | ower than previous rep«
and 39.5% respectivéellgf, and Rodrigues' 8. 5%

The study found that out of 12 verified
positive genMtypkEeN, foamd CIXV genes. The remai
these genes, possi bcloydidnuge gteon easd. d iTthieo nsatlu dEyS BalL
SHV, TEM, -MngemnCel[sX coexi st, confirming Omowunn
these genes. This supports the indings of O

Sana Alibi'"s research found 44MA9% beéxigst
the sequéevlche8[.1ICTXe protein's structure remai
the phenomenon of multiple codons encoding t
BLASTn search and BioEdi tThmreul $e pu eh csepdgruémh M ¢
di stinct from a Sudanese study by Hi sham, h &
19. Thd TOEMe is closely r ell ageende,t oi ynh &KaE g y
proximity to Susddnnambpaoagsthe analy
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Anall za2pMAvIich vliastnost?2 prote2nu

ver zi 2
Al i ca Al exov§, Andrea Valentov§, VI ac
Uni verzita Komensk®ho v Bratisl ave, Pr2rodo
dol i na, Il kovil ova 6, 842 15 Bratislava, :

Abstract

Anal ysi infdiNMA properties of the Riml protein and
Ri ml1 (Replication in mitoshoaddéed)DNA lai miditmg hpma:

Saccharoeyewissd affunctions to coordinate replication

(mt DNAl) .most eukaryotic cell s, the preservation of mi
homol ogue, SSBP1, and studying its function may help

di seases. Like many preotregus| atRednidlpy apgide tvalt y mondiyf ibc a
Al t hough 16 PTMs, including 11 phosphoryl atiens have
uncl ear. We therefore investigated the role of phosp
Using electrophoretic mobility shift assay (EMSA), we
by an alanine nedbshNAditngn,abirleit tay. I n contrast, g
phosphoryl ation wastuaadkd ODONAbpndbes,nglbggesting th
negatively regulates Rimlp activity.

Key WORidnd; Ssbpl;, mpbDoldphot 8SBti on; EMSA; substituti

PDvod a formul 8cia cieOa

Posttranslaln® modifik8cie (PTM) sYs dtl e
regul 8ciu aktivity prote2nov a na vytvs8ranie
funkl nl viznam nie je doposiaO zn8&§myuf %] . J
prote2ny vo vgetklch dom®nach ¢ivota, je fos
pripojenie fosf8tovej skupiny Kk prote2nu,
Vyskytuje sa vo vgetklch bunkovd chAwk@arkn ag tt ¥nd

Yol oh8ch fosforyl 8cie v regul 8cili funkcie | i
porovnan2 s jadrovimi alebo cytoplazmatickTlm
VeOkT viznam m§ preto gt¥%dium vplyvu fosf

sY¥% s¥% asSou mitochondri §lpnreohtoe2 nok I e okiodnup.| e k

~

mitochondri 8 nou DNA (mt DNA) a viacer | mi pro
replication)i hveas.t acdkrgeafirsihale o vysoko evol u
protez2n, homol - gy ktor ®ho boli ngjden® v mn
pol n¥%c bE&dtci®en iagnpr at edhi SSB) [ 5] ag [ppgd I|.l ov
Ri mlp patr?2 do skuminycpoodetnbrwvdad SCBA (bi
profeiktor® sa viagu na jednovl 8knov¥% mt DNA

12



udrgiavan?2 stability gen-mu mitochondri2 [ 7]
z8vis? aj od PTM, vr8tane fosforyl SmtiRTMvych
[ 8]. V prote2novej sekvencii Ri nzl pk tboorl Toc hi dlelr
pre fosforyl 88ciu, avgak jej vplyv na aktivit

CieOom tejto pr8ce je preto gtudovaS efe

kvasiSni ekrePbs?paal ovou anallzou identifikuje
vysoko evolulne konzervovan®, a preto migu |
Ri mlp. Vplyv fosforyl 8cie na regul 8ciu akt

podmi einfk awigturgo t 2 m met - dy EMSA, v ktorej bud:¢
gtandardn®ho prote2nu Riml a jeho mutantnTlch

Objasnenie % ohy fosforyl 88cie v aktivite
OQudsklT mitochondri 8l ny prote2n SSBP1, bude p
funkcie v udrgiavan?2 stability mtDNAS8laytcéada

ochoren22.

Materi 8 a met - -dy
Pl azmiPd e expresiu gtandardn®ho RAIMIUp a pr
Ri rEL31p sme vyugi iSicRpMaz mieds %upET X8 duRIYMIu sek
optimali zovakEY% p@a] expresiu v
Cielmun&®genMziaant n®AS8eépzi(aeRi emlmut 8ei u Sel

E31p (nesie mut8ciu Ser@plexliuf)i cbkool ui nvuyttavgoer ne@nze
PET838RI M1 [10].
Expresia a puwuroiviGtkagcdiaa dpi otRe mlp a | eho

expri movalBsocvhebruinBkh8kah Ictoilvioe amphrdbke t epl ot e 16
me®diu (1 % trypt-n; 0,5 % kvasnil|lnl extrakt:;

ako i nduktora. Na purifik8ciu prote2nev s me
Prep High Q Support, Bi oRadgtakel Buifth epormo¢ad
pH 7, 4; 10 % (v/v) glycerol , 711 MM NBJOKIaAN @Z 2 s

frakcie sme analyzowWwaAIGE mp®howey 3 e kot rSDfSo r ¢
Coomasxs5® (GPageBlue Protein Staining Solutior

pr2slugnl prote2n sme spojili, dESIgHoYad4i 5
mM NacCl , 1 mM EDTA, 50 % (v/ 20 [AMycerol) a z

Electrophoretic( M SA)IVREtzYooISWd fatkk t Asvysdw 1 zol
k u fluorescenl| ne znal enej jednov!l 8knovej

13



fluorescennllié¢pAk EMBA- bu sme pougiolli gpedhkoel§Kk
dOgkou 28 nt, -kmowcifi kbvanésoan|SEELmS5) ar Vizvoo iy

purifikovanTch prote2nov sme pripravil.i v t|
NaCl, 10 % glycerol) vo fi n8l/mly,chs kolnw esnt3r08 cn
Ako kontroly sme pougil: vzorky bez pr2slugn
pri 20 mA v 5 % polyakrylamidovom g®]| i v ot
retard8cie sme detegovacl)i. pr2strojom Allianc

Visledky a diskusi a

Na z8kl ade zarovnania a porovnania prote?
inTch organizmov, vr8tane Oudsk®ho SSBP1, s
identifikovald: ako vysoko e3vlo.l ul ne konzervov

S cieOom Nalej analyzovaS techni kou EMSA
vazbovich vliastnositA Rimemilder vppadmi endéda€ehmut a
S31A nesie nefosforylovat-&0a®, ainoByselki eug
fosfomi meti kum. Obe mutantn® verzie sme prip
SCRIM1 s vyugit?2migmdamilfcihc kpIrd memuwtva giee s ¥%ci ¢ h
(buN S31A allekor oSf3trEgroadar -zovom g®ITizoa r e
endonukBed@Zkgin ( Obrsme potvrdili, ge i PCR pro
veOkosS (5604 bp) a oba pripraven® plazmido:
N8sl ednou sekvenal nou anallzou bo%$&AlAu ag boc
PET28 SEBRLM]1 pot vredre2nn8u zz8ameanlaans2 n al ebo ser 2r

31 prote2nu Ri ml.

A B. C.
iPCR Bsul5l BsulSl+ Kpnl
M A E A E M A E M
bp bp 4080bp sumese e "'E:; Ijggg
soc0 (SRR 5<% S604bp D M 2 | 7000
’ st w5000 1524bp s m— — 1500

Obr . 1. Visledky g®l ovej pellaezkntirdouS opREETRRYS ¢ AR gmene gwr i |
anallTzy pl azmi doeS3 1pAE Ta2 8p ESTc2B B R(IBM1 C) .
Aipl azmi d pETSZSB8AScRIoMlak8§vanou z8menou S31
Eipl azmi d pETS2Z38 EScsRIoMlak8vanou z8menou S31
Mimar ker fvreeaOkmernt?tov dsPBUNAkpGPheRuDNA Ladder)

A
E
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Gt andardnl Rimlp a jeho mutantn® verzie :
bakt ®ri 2 anexovou-PABEombeagrafioo®zouSBP8§ n8m
spojenlTch frakci 8ch signg8l s veOkosSou 13, 4
Frakcie maj %% porovnateOn¥% intenzitu signs§l u,
koncentr8ciu J)l. mgzZomlky( Gobme m8s| edweé zpbdud iclhi
vliastnost? Rimlp

WT S31A  S31E
9+10 4-6 3-5 M

~10

Obr. 2 VI sPIAGGEo ke | kS rofor ®zy spojenlch frakci?2 z2ska
Ri m1 WT, Si3ollAak 8v3alnlE veOkosS 13,42 kDa

WTispojen® frakcie 9410 gtandardn®ho Rim

S3liApoj en®i6f rpakcimutdantny% verziu s alan2nor

S3ILIEpoj en®i5f rpakecimutantn® verziu s glutam§t

Mimar ker prote2novIi™@Rl veORpnesta(PadeRubeein Lac

Pred analviazzooubo nANA vI astnost2 Rimlp sme n

stanovenie jeho aktivity. V podmienka&hov®ug
pougili Singh a kol. [9], sa sign8l v2azby gt
javil ako menej definovanT . Preto sme jeho \
ktor® pougili Lohman a Overman!| 8knog¥%w%uDBNA (&
Escheri ¢hkd. c@F i tTchto podmi een2kmawc hk bDNA sgdrg-
najzreteOnej g2, kedy sa n8m z8roveR podarilo

voOnou DNA pr-bou.

Vi sl edky EMBKS zaanlail , zge defosforyl §cia ser
mi mi kovang§ al an2novouj eshuobs ¥ ? ¢ Bai onua  juentdongoRwul |
porovnateOn% so gtandardnim Rimlp (WT). Naop
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m§ opalnl efekt. Rimlp s glutam8tovou substi

naj vygagej koncentr)gci.l (0,04 mg/ml) (Obr. 3

WT S31A S31E
0 0,01 0,03 0,04 001 003 004 001 0,03 0,04 [mg/ml]

volnd | st Nl " I rea— )

proba

Obr. 3. Anva?lzZiazbanTDtNMA vl astnost2 gtandardn®ho Rimlp ( WT
S31E) k ssDNA pr-be.
voOngiprubmescenlne modifikovanl jednovI-82&y&YyIl ol i go

g®l ov8 retard8cia prebiehala pri 20 mA, 10 mi

Z8ver
Anal Tizmmeimer awmk §zal i, ¢ge spomedzi 11 ident
mi est v prote2novej sekvenci.i Ri mip, m8 pr8v

serznu v poz2cvitzB8hn®@pVlasnaodHNA Ri mlp. EMSA
dva odkil g®® st awvy Rimlp vzhOadom na jeho vazt
experimenty naznalili, ge posttransl alng§ mo
regul alnl mechanizmus jeho akti viyt ynohMiagmeé e
k akt2vnej forme Rimlp, v ktorej je schopnl
procesoch spatlch s metabolizmom mt DNA. Naop

~

sprostredkovanl jeho fosforyl 8ciou.
PoNakovani e
Pr8ca vznikla s finanl| nou podp2aOBO6.gr an

Nati onal | nstitut esOl)f adefadQGR O 1(ROTIMESS2003114613:5
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Kompl ement al n§8 angaRiniez aP SWeBr5i ant ov
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Abstract

Complementation analysis of variants in B@MB5gene

The 26S proteasome is a large protein compdsponsible for degradation of ubiquitiagged proteins
in the cell We ascertained patient with avariant in thePSMB5geneencoding proteasomél 5 s uekeutingi t
chymotrypsinlike activity. ThePSMB5gene has not been associated with any disgetsénowevertwo other
patients withPSMB5mutations were identified through tBeneMatcherTo prove the pathogenharacterof
these clinical varianidirst step is to perforntrescue assay'.e. toreducePSMB5expression in cells by siRNA
silencing and monitor the ability to restore chymotrygiia activity after transient transfection of cells with a
plasmidexpressing wildype PSMB5or PSMB5with the mutationsin addition to the mutations found in our
patient and identified through GeneMatcher, we also subjected other patient mutations found at the partner
laboratory at Nantes University, France, to a "rescue" experiment. However, we do not have information on
whether these mutations aratnovo For controls, we used benign variantsncoonly found in the population.

Keywords:26S proteasomd®SMB5 in vitro mutagenesigransfection siRNA silencing

PDvod a formul 8§cia cieOa

26S proteaz-m je veOkdopp ovdeatdhomamm® tkeo2nmpd ve x
oznalenlTch ubikvit2znom, |2m sa popdbumkéa na |
Vyskytuje sa vo uhetkigami emEahyotpirécklom je |
veytoplazmeam a per i L@rlie zila@iye8k| addldaovi§adtas S (20
tvar valca agrebieha wej samot n§ prdtdeemltTliZfa k&§ci a, navi :
adeubi kviting8cia prote2nov ods¥%denlTch na z§&n
20S proteaz-m sa cel kovo sklad§8 zo 4 pPrstenc
pojednotkama2 v n ¥t o r nb®odgedneticimii Trbipod ednot ky di sponuj %
podobnolk a s p(flgter y p(62y acuh 'y mot r(bp)p s k hor ® QJytniae pkira8 t kreo
peptidy [3].

G®RSMBX - dujpedhpBdnot ku protednont moa®Phonekhomps
so ¢giadnym ochekokm. g®n@damkerketdeug ZYocms&lhne pod
(napr.: PSMD12 PSMB) u ¢ bol o kl asifikovanlchdeal& ® g®t
neur oowl®& uahoi muni tinp® ootcehaozrf[moiah tsde um proteaz- I
zriedkav®ho monog®nov®ho ochorenia m8 presaht

18


mailto:andrea.andresova@savba.sk

hr omadenie ubikvitinovanich ph®tetnovdpgenén
ochorenia (Parkinsonova choroba a Alzheimerova choroba) [5

Na nagom pracovi slkdenowbeét drdemnytgdtirklovemn$se
PSMB5:c274A>G, p.(Lys92GIlu) 4r ol n®ho maéahapesat 8csi ou rltznyc
klinicklTch pr2znakov: vivojov® oneskorenie,
n2zky vzraa®, (kepubbhi RRSMBbkh ®d 8¢ akat &®Nt i ¢c k %
proteaz-mu b5, ktor8 m8 chymotidykefinu podobn

Za Yl el om n8j deninutNalig@BnBEg8MBhasvetedal temtoy s
visledok zadanla donGémeMatSsh aro 2 p appdaowml ymh Oa d § v
genotypomd enot ypom, ktorlT uOahluje identifik©8&8cio.t
ochoreniami) . Zhadanebba midon®follen&r szp dot n1  mi
variant PSMB5c.5651>C, p.(Serl89Pro) gariantPSMB5c.178A>G, p.(Thr60Ala)Okrem
mut 8§ci 2 n8jdenTch u n8gho pacidentamadliag§jzche ml
Nal gi e pacientske mut8cie n8§jden® v partners
oktoo Tch vgak nem§wmzakli dennovor nmAgkcoi uk o nltir ol'y s me p¢«
variantg wveghet ] Yacfeekvenciop oag @ PoSlaitiabgze gnomAD
(Tab.D.

Tab.1.Zoznam identifikovanich a gtudovanich v:

*MAF= minor allelef r equency, **REVEL= in silico metapredikt
DNA po/Prote?2no Vari anjgnomAD MA REVEL
c. 178 p.(ThrGPacieuhesriﬂ 0 0, 85
c.274] p.(Lys?9 Pacieahesrﬁ 0 0, 772
c.565] p(Ser189|[Paci ede s 0 0, 99
c.298( p. (Leul( Paci ent 0 0, 114
c. 598 p. (Ar g2 Paci ent 0,027 0, 12
c.520( p. (Aspl’ Paci ent 0,0001 0, 31
c. 336 p. (Serl1|/Kontrolnl 00,0116 0, 18
c. 647 p. (Arg2|Kontrol nl 0, 0845 0, 31

Nagim cieOom bolo testovaS PSMBE 9% tlac hjted c

chymotryps2nu podobn% aktivitu, a to pomocou
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Mat er i 81l a met - -dy
In vitro mu t a g e pla2midPSMB5WT-pcDNA3.1b o | skongtruovanl
kl onovani a k- dujP8MBez?2 sskeakrnveejn cR @R gd@N@l ipfrielp 8 csiam

Z RNA zk r v i zdrav®ho jedinca. Primery na zaved

sekvencPSdMBsg®nmpml azmi de sme di zIMEBaseChang&.Inonl i ne
vitro mut agen®zu sme uskwtioleritleid knutt amge @PBsSIiSsS t €1
transfekcii chem& o mpet el toliSc®810 5a mutovanl mi pl az mi
kl ony sel ekt ovPaonm® cnoau acnopliocniyl 2PnCeR a sekvenoval
vybranlTch kol  -nizawedcenlldhs bo@t Paihos &1 i s me,
ng§hodne zaveden® iPho® onveedriesng csanmemaityigoknale n o v
plazmidowsDNA pomocou kitu QlAfilter Plasmid Midi Kit (QIAGEN).
ARescue-parsisayé@jt BEKZ A3 T zburwk8ch ide o zr
e n d o g ®RASMBIpomocou siRNA silencingu, @* sl edku ktor ®ho d?!;d
chymotryps2nu podotsmejs |akdtuijvei tsgch oNp&solseSd neb n
podobnej aktivity po transf eketjpe WHhesMBe k pl a

aleboPSMB5s 0 sl edovanymi mut 8ci ami . udkyplEKR93 e nt p
smetransfekovalipomocou Lipofectamine RNAIMAXReagent (Il nvitrogen)
dvoch rtzMmygmecsiifRIWBS(scihRNKA Dbol i zakipwn® ug

vislednej konRoelst h®di in 850G 18 Meporhooou KuboReat a n s f e k
(ThermoFisher) plazmidmi e x pr i muj “%P3$SMB5 alebWPSMB5 sozavedenTl mi
mut § cuvemlenimvTab. .Po 24 hodin§ch smesiRNdApPaks v al i
hodi n8ch od zal i amekalic heyxnpoet rriynpégiaktivitu. FSopaaonénh

bol nez8visle zopakovanl pre kagdl sledovanl

siIRNA silencing sIRNA silencing
HEK293T

O sledovanie schopnosti obnovy

Transfekcia
DDNA I ; s J chymotrypsinu podobnej aktivity
! znizena expresia endogénneho PSMBS,

exprimovanie PSMBS z vektora

Obr.1.Pri ebeh Arescue assayh

Mer ani e chymotryps?aoaly mpotdroyopnse?j nua kpgad dva it ny%a
merali kitom Proteasome2@Sc t i vi ty Assay Kit ( B&wendgd)i.eroe
pl atni sme naniesl. 120 tis2c buniek. Ak o Kk
vm®di u DMEM (Gibco) s 10% FBS (Gibco) a zmes:s
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(100 eg/ ml ), bunky transf ekovM®Ie3 2 p r(8idnzmiym?
proteaz- mu), Amockpiri Hane moltu agbéekYy n®ho | i
aAscrambled kontrolud (pri si RNA disiRMACi ngu
nezachal gn@8den g®n) . dMercéenipearmrl el ike8ltahl, o pw d
vinovej dOgke 525 nm. Nameran®hbddoog§m- Gel | T

Gl o (Promega). Od tTchto hodn?tt bol i ngsl
prdhehovektoradanom opakovan?2 expgerifmestw vypadaeine
ku hodnote WTwWanom opakovan?2 experimentu. Visl edn
bol i gtatisticky vsahptediesovpen®vspamddoymoumekt o
alebo sSWT (GraphPad).

V1 s | e digkysia a

Sekvenovan2zm podOa Sangera sme ovedoil i, ¢
pl azmi dov®ho )y e kat ogrBSMB6 OPp@®me Rach8dzaj % i n® mt
mohli ovplyvRovaS visledky.

c.178A>G c.274A>G €.565T>C

181 271 281 561 5

Atggascsacc :gasg gtgst _taggttetggec
v v G 5 4

II}AN'L[ m_ﬂﬁ [\ﬂ[

f
LA
¢.336C>G 341 c.647G>A 651
gcagecttcty jgcccgrcgs
C 53 F 1 L A R
... .. Y
GC GG'TTCTG\ F6CCC CG
a N | "
Mol anlihon

Obr.2Vi sl edok sekvenalnich reakci? so zavedenl mi

Na obnBgZlye me |viiadrice\SI graf, ktorl repreze
individu8§l neho Arescue experimentufi. Na osi
ana o0si y aktivita podobn8 chymotryps2nu/ Cel
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40

D10
35 == MG 132
=8=—S5CRAM siRNA
e \VIOCK
sl PSMB5 siRNA
== PSMBS5 siRNA + prazdny vektor
—g— PSMB5 siRNA + WT PSMBS

30

25
==@==PSMB5 siRNA + c.178A>G

PSMBS5 siRNA + c.274A>G
== PSMB5 siRNA + c.565T>C

10

Fluorescencia Chymotrypsin-like assay / luminiscencia Cell titer * 1000
AU]
-

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Cas (min)

Obr.3Reprezentat2vny visledok imdividu§8lneho Ar
Zn8zor nhedn@yvisésxd notl ivlich | asovlich bodoch polas cel ®ho
Nasl| eduj %ci bl okovl gr af (Obr. 4) sumar i z

~

plazmid) vyjadren® relat?2?vne ku WT z viacer/l
z 230. min%ty.

*

N * * * * %k * 3k
H#
2]
E Ekon‘troly
> m prazdny plazmid
§1- --------- ES wr
_G-U!i $ de novoe mutacie
% E pacientske mutacie
> E benigne varianty
0-——— -*———— —— — e e —— = = = = = = = = - = — -
®
s 2 Z s = g E § g8 ® =8
= £ 3 = 8 g 2 3 5 § &
2 £ 5 § 8 € & 8 & § T §
< N z £ B = a = = = |4
g 8 3 a 4 4 3 3§ 3 % 3
& = Varianty
Obr. ARescue experimenthf.
Suma viacerlTch experimentov, experiment bol nez8visle
*-p<0.0HP<0*01 v porovnan? #sp 9P .8 Q#wd Pt av Wa dd ms
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Na z8kl ade t {ObriBtadmv § eine dk o ggdentmi $ WT ne s Yc €
PSMB5a kontrol n® ben2gne varianty <¢.336C>G a
podobn%% chymankge®?2 nsui $RSKBSGIRNAN T cThe s tvariang n ®
c.178A>G (p.Thr60Ala) c.274A>G (p.Lys92Glu) a ¢.565T>C (p.Serl89Pro)n ez v i gi | i
viznamne aktivitu ppadrodwri/anchysnop r Sipmridzynom dpel a z
variantovc.178A>G(p.Thr60Ala) ac.274A>G(p.Lys92GIlu)b o | i aktivity aj v
ako po kompNT®EMBE Napaktie s ovan® v a(piLeutOOMet) c . 2 9 8 (
c.520G>A(p.Aspl74Asn) &.598C>T( p. Ar g200Trp) zvli gi,latedaakt i vi
pravdepodobne n ePSMBBIby5y Rouoj dvf efdunnoktckiyu pr ot eaz - mi

Z8ver

Vprezentovane,] pr@&ck§zaS,n 8ye psokddaman® kan
Nng8j den® ude pavasikeunttodwme zni guj ¥4 proteazom8l nu
hypot ®z ou, ge tPSMBEs “mutoSlpioov edn@®®r@ neurovliy

testovanlch pacientov.

PoNakovani e
Viskum bol podporei2i7. grantom APVV

Zoznam pougitej l i terat %Yry
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[BLivheh -KRaptan WYWos eOofhveen gt Gell.l 2(62e081)6,) p. 8¢
[B Cuinat S. , B®zi eauGeSnes, Dpibs W0o1180 al . (202
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GPR180 r ecepetnoerr greetgiuclkulj emet abol i zmus
mi tochondri 81 nej produkci e AT

Mat Yag Antal, Anastasiia Novak, Marta N
Lucia Bal 8govs§g

Sl ovensk8 akad®mine dvice b &e.acveaxip.e,m ment 8|

endokr iDhbr-agvisek 8 cest a,hdDl,oBedrbs KO rBerpau b Isil ka
matus. antal @savba. sk

Abstract

GPR180 receptor regulnitteosc HeihdRirrgiyaomeitca b @ini s m

The GPR180 treoemembrbaanse recently been discovered
met abolism. Our previous research uncovered the role
cells This study aims to ioecesiingabe mhéeéocechoedkyiahgh
plays a vital role in the pr oCpesladdodnu antsiudn ni melh etas e
transcriptional and morphol ogi cal changes @prsb&0 ated
suppression induces a decrease in intracellular ATP
endop!l as minei troecthiocnudiruinae contact sites. Overall-, mi t oc
medi ated effet¢ti®non insulin secre

Keywoirndslin secretion; mitochondria; GPR180 receptol

Pvod a formul §cia cieOa

Di abetes druh®ho typu % s¥| asnosjteehopost
incidencia virazne stWpa [1]. Gt¥%dium patofy
inzul 2 nu, je preddéhogesbam hBha&tuBsBdbmee am! ge p
apl i k8cie zI| epduijethcbeu npaanca genmet notv . a

GPR18O0 prote2nrdodlod 200 averklo Mransmembr §
cytoplazmati ckej me mbr 8ne modul uj Yci hr Yb k u
identi fikoval vplyv GPR180 na regul 8ciu glu
pr8ca idha%ul ohu GPR180 v modul 8ci i produkci e
vplTvaj¥% na mechanizmus sekr®cie inzul2nu z
v8pnika [5]. Preto sme sa Gpm&8Gdleit andugkBdihu
podukciu ATP, (b) polariz8ciu mitochondri 8I n

Materi 8l a met - -dy
Bunkov®Flkwlkt A®y gt di e yame t 2 ena IMil N&v dluin ko v e

je odvmngdgingha i mBulchmarmktari stick® znaky bet
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gl uk-zou indukovanej sekr ®ci em®idn auu IDPMEWM [( 65]i .b
s15 % FBS ( Gbibrrceor)k,a p5t0o eQ%h n(opleonm cai | 2 n/ strept om

Gpr g8®mn bol wutl menl pomocou gpecifickej si
aplikovang &£iSRNAc(tSiAlmbrimerr, Life Technol ogies
k nijake] mMRNA. Jednotliv® anallzy sme robil
a stimulovanlch (25mM gluk-za) podmienkach.

Anallza tr@elskovptRMA:sinehlzés&fadi méeomw! e x 1

MR NA bol a n8&sl edne sekvenovanstg firmou No V (

technol -giou Illumina. Anallzu sekvenalnlch

WesterBilbnloy : sme | yzovald. roztokom RIPA s
(cOmplete) a fosfat8z (PhosphoSTOP) . Koncent
(Bi oRad). Elektroforetickg8 separ8cia 150g pr
n8§sl eadsfetraa nitrocelul -zovY% membr §nu pret
i nkubovan® s prim8rnou (OXPHOS kokteil, ADb
protil 8t kou konjugovanou s | RDye 700nm 1 h/R

analbyali v softv®r. |l magelJ.
Meranie intracel HI &rdnygh ARPa d?r i ATsPt:an o Vv e
|l yz8toch meran?m | uminiscencie pomocou ATP L

vstupu pyruvs8tu do mitochondri2 sme pougild@
UK5099 ( Si gma) . Bli akmauv agili ek - mg/t asbme desiahl i
deoxygluk-zy (Sigma).

Mer ani e polari z8cie vnbYtoPonlear imi8tca cuh osnnder i

vyugit2m fluoresdemrlsmsajy fKarnrhi |[Tkeyr mMoFCE her ) ,
vn¥%t ornej mitochondri 8l nej membr8ne v z8vi sl
Fluorescen| n® farMidmicchomdtrioe hesmker i Barbil

farbil kou (MitoTracker Gr een FM, Ter moFi she

prote2nov mitochondri 8l nych membr 8n.
Transmisn8 elektBtnpp8i mixaowasrk®pbanky bo

(1000 RPM, 5mi n. , RT) fixovan® 2 h v kakody

postfixovan® v 1 % Os O v kakodyl 8tovom pu

uranyl acet 8t om. Pal kdoehhoyldorvat 8 c pr opy IsGRraoxii de
zmesou propyl ®noxi du a Durcupanu (1:1) a pol
Na morfologick¥% anallzu boli pougit® nmezy s
Pow&o me -XMT ( RMC/ Sorvall, Tucson, USA) . Rezy
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olovnatim a gtudovan® el ektr-novim mikroskop

kV. Obr8zky boli sn2man® CCD kamerou (Dual V

Visledky a diskusi a
Fluorescen| n® farbenie prote2nov mitoc
kvantifik8cia komplexov mitochondri 8l neho d

signifikantn® zmeny Vv mitochondri 8l nej mas e

Gpr X84 innosS transfekcie =.74,8% oprot. kont
A. O3 siRNAct B. & siRNActd C.
3 siRNA Gpr180 = siRNA Gpr180 7
500009 § 2.0 . ctrl siRNA  siGpr180
: - 2 HSPOO[— — — — — —
S 40000 E
3 Loy 215 CV-ATPSA | — - — — —
a 4 =5
2 30000 2 10 Cll-UQRC2 | ~— = e e = —
§ 20000 '_g" CIV-MTCO1 -
8 =
2 10000- §o.s Cll - SDHB — - -
] & Cl - NDUFBS | = - e
0 S 0.0
cv cm CIv ch c1
ATPSA UQRC2 MTCO1 SDHB NDUFBS8
Obr . 1 Char akt erii(zZA8 c iFaa rrhietnd ceh am d roicch.ondr i S8MInNNN6c h me mb
bunk8&ch; (B) Kvantifik8cia komplexov mitochondri 8l ne
visledkov western blotu; D8t gta¥%iptécré&lyA)avnadh @zb)k an @

nep8rovli st Stteidtemm.

N a dr uhej strane, met abolick® fenotypov

intracelul 8rnych hlad2n ATP v nepr2tomnost:i

A. 3 siRNActr B. 3 siRNActi DMSO C. =3 siRNA ctrl
=3 siRNA Gpr180 =1 siRNA Gpr180 DMSO =3 siRNA Gpr180
B3 siRNA ctrl UK5099 2.0
80 ki =3 siRNA Gpr180 UK5089 sk ok
g ! * % 80 *kk * k& = *:*
£ * & e 88 1.5
% 60 . . | £ 60 ‘ e g E 2
a s * | @ 6
: 1 = S o E 1.0
2409 6 S 404 ™% @ g 52 oo
<] . Doee 2
£ * . . E . N -2 o
= 20 T : N Q 5 0.5+
20+ =
o = Gy § i
E < [N \
T 0- N N 0.0 , T
2mM glukéza 25mM glukéza 2-deoxyglukéza 2mM glukéza 25mM glukéza DMSO FCCP

Obr. 2. Meranie produkcie ATP a f (@Ak] mgstf{iB) mNeaghorms
opakovania merania produkcie ATP v rtznych podmi enkac
SsY% prezentovan® datkaot ipstiieorkeyr aln aSIEyWe cavan® (A) ag (C) d
ngslednou Sidakbupoét alomaamgalati stickej viznamnosti *
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Zistili sme, ge rozdiel v produkcii ATP vy

s a pri supl ement 8ci i nemet all@loixz o valt ,LkO-nz®e)o
neprejav?2. Rozdiely v intracelul 8rnydlI| hl adi
pr2tomn® ani v podmienkach suplement8cie inh
(UK5099). Z toho usudzujeme, ¢ge produkcia AT
( Obr . 2B) . Pr2]inou pozorovan®hohemhekit &l rse/h
met abol i zmu. Poruchy produkci e ATP m! g u 0\

prostredn2ctvom ATP z8visl ®ho drasl 2kov®ho
transl 8cie GPR180 receptora vedie v 8&lIiN6 bu
vn¥tornej mitochondri 81 nej membr 8ny ( Obr . 2
synt ®zy ATP.

Anallza transkript -mu zachGprilk8&tay Ml N6
ktor® naznaluj % zhorgen%% funkciu mitochondri
cytoplazmatickej membr §ny SLC16A1 bola vIzn:

mt §e ovplyvRovaS mitochondrie mod®ISovdnr2mm
regul uje synt ®zu ATP. Vyradeni e SCL16A1 tr
mi tochondri 8l nych funkci ? [ 7] . Naopak, nade

i nzul 2nadiv ma ppwruvygt [ 8].

A. =3 siRNActrl B. 3 siRNActrl C. 3 siRNA ctrl
=3 siRNA Gpr180 =3 siRNA Gpr180 =1 siRNA Gpr180
84 89 120+ wedkeke
* % .
. . . 100
Tl 4 E °7 = sod M
: | \ s ¢ L
sad ] - S ad . = 60 F3
2 L~ S %
2 o o o 404
%) 2 . v 2
20
0 0- 0

Obr. 3. Tr anmasnkarlilpmtao nM| dNGS )b uEnxBperkelg6®amalu ; ( B$| EXPO# G ;i a
(C) EXSperrg€na; D8ta s¥% prezentgawdn®talkkyprinamgrzoN alR
nep8rovl at Stteudtecnm; hl adina ¢gtatistickej vlIiznamnos

Tieto zmeny metabolizmu m!gu v mitochond
expresia mi tochondri 8l neho transport ®r a gl
kompenzS8ciu oxi dal n®ho pogkodeni a, nakoOko

mi t oc hondrxii &lan enjej a mthircany [ 9] . Navyge, vizn
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prote2nu (Obr. 3C) naznaluje gtruktur 8l ne 1z
visledkami elektr-novej mi kroskopie (viN. ni

El ekt mikows kopi ck® gt “%dium uk8zalo, ge v
V bunk&8ch Gprul(8@menT mB) vyskytovali ultragt:H

mitochondri 8l nej popul 8ci e.

v'p‘?”"
,.:,’. LA RS

Obr. 4. Morfolo@gApr mi(G@rhbhtdragtrukt¥%ra kontrolnich M
MI N6 buni ekGpr ugGmmeoat¢t mondr i esi ez® leemndSo pflaazbraat i ck®ho r
g2pkgzprostredn8 bl2zkosS ER a povr-vkaeavéepyl megeamb®SER.

Ut | meGmpirelvBiOed!l o k zmengeniu veOkost 2 mi t o
zmen8&m mitochondri &8l nych kr2st (Obr. 4B). VI
prostred? d!sledkom redukcie siete endopl azr
kontrol nd chOthruni dC) v buGpk8sd &omnttdktenpmvr
mitochondri 8l nej membr&8ny s endoplazmatickT
(Obr. 4D). V niektorTch bunk8&8ch bola pozor ¢
Porugenl konit%kddompiltacentadnark T m reti kul om vedi
v8pnika I P3R kan8lom z ER, | o priamo wutl mu
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produkcie ATP a vplilva na polariz8ciu vn¥%to
bunk&8ch tieto procesy viznamne ovplyvRuj % me

Z8ver
Visledky nagej pr8ce ukazuj %, ¢ge GPR180
ovplyvnen2m mitochondri 8l nej popul 8ci e beta

na mitochondrie zatiaO nie je odhal eind .k Vier
transkriplnim zmen§gm, ktor ® s¥ asociovan®
expresie receptora indukuje zmeny prostred

produkci e ATP. Pokralovanie ng8gho viskumu z
mi tochondri 8l nej respirs8cie, oxidal n®ho p
intracelul 8rnych z8sob v8pnika mt:ge pomtcS

PoNakovani e

hakujeme Ladislavovi Novotovi za technic
mi kroskopiu, ako aj pr2pravi nalnt matue ploldplor e
VEGA 2/ 0128/ 23 a DOKTOGRANT APP0594.
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OdkrTvanie evol Ycie balEkBynsikmem acdstt a
(Brassicaceae)

Richard Bal 8§k ,LiJludhwag ak ZGzembke 8
Sl ovensk§8 akad®mi a vi ed, biodiverzty,Badt.a niCeeknlt riusn ¢

Oddel eni es ystod mixctiiekya, D¥Wbravsk8 cesta 9, 8
republikg richard.bacak@savba.sk

Abstract

Revealing the evol utkroysiorhu B adpde@maetsppre ®impd exf (Bhas
Erysiimum -sipeltj esaxonomically and evolutionarily ¢
The species have been assigned to infor mal species

considering their evolyutuinoknnaorwn .h iTshteo rfyo ¢ uashEi rocfhs itise m parr eg
odor appemi es complex that comprises up to ten species
regi ons. Qur phyl ogenomic reconstrarcdi oml irtesv eiahtea & h
|l ineage and several Bal kan | ineages. Qur flow cytome:
previously published, comprising two to three differe
pollyp di zation are |ikely significant mechanisms of s

Key wocrhd smosome number ; endemi csSedgEr yweisntuent;n fB aol wk acnyst

Pvod a formul 8cia cieOa

ErysiLmurmihor |l il nzk)ngjepoljetdreenj 2 dhr urhomdov |
(kapustovit®),i3ktOordlruhawWRRaozH3@enicbmcdl vesv
vobl asti Stredozemn®ho neowal yline kRoondp |jiek otvaaxnol

znalnej karyologickej vmedSwrilddihteae,j §wlpsek ytrug t |
vzni ku kryptibkl cBEvdlruhHoy§ ofgaitetriick ® vzSahy r
m8 1| o presk¥man®, preto sY% jednotliv® druhy
kompl exov prevagne | en na z8klgadetmddh® lcodil c
JednTm z rozligovanlch Eommpldex akt wdrey h otva xjoe
hodnotenire! msmy ovlg axdiv®d]j ocBkupgigna [pozost 8va ce
di pl oidnlTch a polyploidnlich druhBv, c&tor bdbmic

Dol Il i nerE.( 2wk d-leddtds)c,hek. (Rwme ;ddr2l) € BEn. = rloda)t iac u
Pol atschek (2n = 42), tiEeg pec@empntt &mcbhabdtr ¢
12), endemi t wi Kaesavm ®(ti2in Ex Y"4pgpoomumprov.E.(2n =
pallidigVorg@nE.=ttans@Schani)cuwm W Bal | . (

afgi rokor ozH.2 rcechdEthadthiwnh( 2ni %] 14, 32) [ 6
Ci e Omi nagej gt “%di e sY 1) relskmgpieEmekci a

odoratuumorou testujeme hypot®zu monofyl etic
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objasnenie karyol ogi ckej variability v balk§
rtznych cytotypov medamcidrduhlurhiov.pr2padne aj

Mat ermet - dy

Zbesprmacovanie rastlinn®ho materi 8l u
Zber rastlisalceavibkoicak 2021 ag 2024 pr e
strednej Eur-py a Bal k8nu. Zbieral. sme | i s

i zol 8cicwy tbNre tar i cki®e nekaeti m® @Y%l i ky al ebo sen
chromoz: - mowen®&yhbot.i aj dokl adov® herb8rov® |
morfologick® anallzy. 30l HokalLme 382 gkaalpiyncwhz
na skBH.piomduor at um

~

Anall za rel at2vneho obsahpuw | FNA npirei ecthor koomnwoozu ntc

Prietokov§8( FcGM)o meit e d aat avuj e nedegtrukt?2vr
stanovenie phdaBuhDNAsvkion®blo phenimokyn®z odv

stupeR [10, 11] . Rel at2vny obsalbhODNApBIM8CIS
bal k§nskych z8stupdaivaasukneyi oyl i reali zovanQ@
cytometr.i Partec CYyFlowE podCaspuBiVnkeopant ak

nameranlch hodn't r e&kcgtdv gpplboni denlh sma hsut uPNRA m

vybranlT ch v zor kcgherho nsotza nnoowviolmite It mddlmeutl Eh2pr epar &

Pr2praSaqHkybsgnacevanie d§t

Hy-8eq | emgteddhasekvenovania novej gener 8ci ¢
asekven8ciu jadrovich g®aloogé¢mn zmov ® R gkkiyere a v i
pokryt2zm (tzv. genonRBee gs kkinmnginnigc)e [sinBe]m p rH ypbr ;
komer|l nTch kd Ub¥UPOMNEBNektary Prep Kit for 11
Bi ol abs, MA , USP@Ri @aelmyMBrabdrs EBi osci)pmnd®sa, At
publi kovan®ho protokoluppbdg] )i pprlobm gmecivf

ErysiSmeuknvenci e g®nov kHoylbiP{zi2ésitkan® n8stroj om

Visledky a diskusi a
Anallza relat2vneho obsahu DNA prietokovou ¢

V. doposiaO publikovanlE.h iEt§ekdcahr nBol i cpn
pectiabEt ukuemmaéervl@a® di pl2on d= ®1 X yd3028ybp.y Nadg e
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visledky poukazuj¥% na rozsiahlejgiu cytotypo
DNA, tpkl e ohr opmozp anbEr.. dWpdad&i wj eme tri rtz

| 2gi ace sa obsahom DNA a poltom chromoz- - mov.

chromoz- movl polet 2n = 14 [6], ktorT sme po
a2n = 24 (obr. 1p,r 2 2pBa)dh.& . Rlccvar akioz ladrjauyve me  t r i C
sodl i gnTmi hodnotami obsahu jBINA,|grui i2enmi=e mMa
prisl %cha polet 2n = 16 (Obr. 1, 2A) . Pre t e
14 [ 6] .E.Prkueammeéer bbj avil dva cytotypy s odl
212 a 2n = 14 (obr. hddop awviga® 2 re§imypa[l26gdta darho d
dr uku pectsimeatzuinst i | i pr2tomnosS dpothomyto
chromoz- mo2n2a nt6plokroan s mME. afp r pedewipdomssmha O zn § m:
poltom 22z[ 61 rltiznkevacytotypy | 2giace sa obsa

potrebn® potvrdi S, pr2padne stanovi S pr2slug

0.8
1

I2n|=42?

2n=16,—=

0.6

2n=241 2n=12

— 1 :

2n=14 !:
[ 1 -

04
|

Relativna velkost gendmu
(pomer vzorka/Standard)

2n=12

0.2

a &
o ¢

Obr . 1. Variabilita nameranich hodntt relat2vneho ob
prietokovejbalyk®mekydhlk x8§ £t updoochtaukmupi ny
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E. carniolicum
/ 2n=12 )
*1 E. carniolicum E. vitekii
5 / 2n=12 2n=12
o .
g & Va
e ’NT) L
;.US- E. carniolicum g
S 2n=16 o E. vitekii L
- /’ & 2n=14 E. vitekii
2n=24
. N
= T -
i an0 B0 10 1000 [ 200 400 oo alu 1000
Hodnoty fluorescencie Hodnoty fluorescencie

Obr. 2. Hicytt mgmred myi ck T ¢ hE .mecraarnrti AoJEri achudmB pSkzeonr Ru j %c e
pr2tomnosS trochl 7§ izagachhshachyur gvaydpmon € jo MDA rao moz - mov.

Vdr uth.u car fiedwochmcytotypoch pozorovanl odlignl obsah
(2n = 12)

Rekongtrukcia fylogenetic8&gh vzSahov pomoco

Fylogenetickl strom vytvorenl zo sekven
Eodor gqteumol y(foydre.t G&)ykgk or oEz g 2ordesrlasttdrrnu ht vor 2 s
fylogenet i k&#tsp avt estkv il .s dwiuthsma IiTrr)ii bal k§ns ke [
EcarniolicumaEE. vEiemimezkei pr2buzn® a tvoria
vetvu (vr &t amg),deabdmieaOl o mor f oH.ogp &€ kyi npaotduor
Pel opon®zu je Dbli@&giepapmedesapl oikd nd@swpvasp ul §
priraNovaEn® ckr ddatjihcsiam | 2 gi a od popul 8ci 2 toht
a vzni kIl pravdepodobne inou polyploidizalno
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L —
—————t———C
' { E. pectinatum
D

E. croaticum - Kosovo ‘

E. croaticum - KOsovo
E. croaticum

) LE E. kuemmerlei

E carniolicum

E. odoratum
E. witmannii s.|.

—
Malcolmia

Obr. 3. Fylogeneti cETystvnyatnv azr8esntTu pnca® ezgs kol @aid.e Hy b

Farebne zviraznen® s¥% drulfty obdadibwends s&a Noawksa i/ edho®
ostatn®ddmuhlyy EkApingB)t uppseudoRalspt sfah @hmsgd MdaBumb . )
DC. ;E.C)patBaisss. Ha uda kih.r .;p) sDe)u d dProH aad tsi€Ehierk aX B $ kN, F)
Il i nar iTiafusHcihypruB ol y udn EE.h acudbph Bbbat B.omeikE i uBs.u m
crassiCst WIEEwemmi ¢ r(HatuyslskmE'.\) HraBeeiks sn. & . He lad@r.ciismeubm ; G)
E. sy(@easntre) Scop. Str &ml fel malmigesa.e n& g ruthmer .

Z8ver

Na z8klade prezentovanlch cyto8§wedri,ckIijel
kar yol ogi c kb8 Ivka8rni sakbyi cl hi tza8svt wpdogaecahr wsrksuipa nlye j g i
doposiaO uvsg§dzalo v literatwre. Vo vgetkTlch
cytotypy, khtoodrn® ts8ac hl ?rgeilaat?¥ vneho obsahu DNA,
zmenou pol tu chromoz- movchromoawd&p oeobmrees
pol yploidiz8ciu. Domni evame sa, ge pr2tomn
zal cregj ¥petizBamal em evol utlonmtno fraokdteo.r ofma kvt i e ¢
tradilne rozligovan® skups Wl aedveod sud v T prri a wdzeSpac

rode.
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PoNakovani e

Tento prismanE®vidlelkt Generati onEU prostred
a odol nosti SR v -08mMedi0 4@B1%0K wejkda me | Oa IDeOKl O3By &
evol %cyiset eenati ky na CBRB SAV za spolupr8cu p
Gingli(@BBBejSAV) za asistenciu pri cytometr
Mand8kovej (CEI TEC, Brno) za spolupr8cu pri
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Pr odukocpitas neal i z8§ci a purifik8cie-rekom
synt 8zy

Lina Baranazwneg, GTapmaoa §KRI greoksdlva§Gabet b Zor k
Dal i bor? NZidlehvkal,’L €Evar Sk it, u g rakld A kl&&Bene g
TurlR&t ani sl'a¥% Stuchl 2k

vedeck8 faku

IUni ver zi t a Broameinsslka®vheo, VPr 2 r odo
Il kovi |l ova 6, 8

bi ol -gi e, Ml ynsk8 dol i na,
barancoval7@uniba.sk
Uni verzita Komensk®ho v Br8a84l o4, Bmtislava, Vede ck
Sl ovensk8 republika
3Genomics Core Facility, EMBL, Heidelberg, Nemecko

Abstract

Production and opti miszyanttihcams eo fp uay sfti actabiioomi ne bet a
Cystatihs yomtimaese (CB®EBNHt disniandheemezyméuesseadt sal flior ¢

met abol i sm. I'ts activity -5dpehlpoesnpdhsa tcoen (tPheP ) c cafnadc ttolre phye
influences enzyme stability. CBS deficiency |l eads to
causi ngmulheet iaccrcuof homocyst ei nkEs cihne rpilvestss me . ctallBnS$ zperdo duc t
5aminol evulinic acid as a heme precursor along with o
anicecoxnchange chromatogr apghy, eyifelrdifrug tah epr d tuenict i o0 al a

Key wohred srol ogous production; eshyrna nmaatsoeg r gopubryi ;f i ccyast ti hoant

PDvod a formul 8cia cieOa
CBS je multim®rny hemoprote2novl enzlm, |
s2rovich aminokysel 2n. Zvyl ajne tvor2z homot ¢
veOkosSou pribligne 63 kbDa. Kagd§ podjednot |
hemov¥% dom®nu. Pre svoju |i-B-hosB8§tvy(gRHURBR) e
vitam2nu B6, ktorl sa -adamgezynlametLiPordom®nuSAM
dom®ny splsobuje konformaln® zmeny omehgvRUuj
mi esta pribomobygystEty a ser2n. H®mMovSE§ skupina
aj stabili1te enzl mu
Het erol ogi ck 8§ produkci a prote2nov umo g R
organizmoch, v ktorTch sa prirodzene nevysky
ptvodn®ho hostiteOa, ako Jje n2zka produkci a
vhdon®ho hostiteOa mtge virazne zvIigi S produk
modi fi kovaS g®ny zodpovedn® za tvorbu prod
vyl epgenT mi [ 2edrninmsSalnisto poug2vanlicé spls
heterologickTch prote2nov ] e vE.ugictive d gie n e
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naj zn8mej gie patr2 kmeR BbBREZDE3IYJ®nkkodlj Bbis
pol ymer 8zu regulovan¥% prom-torom T7. Tento T
zvyguje viSagok pr[odjukovanich prote2nov.

Pre Yal el y gt wdia <ci eOov®ho prote2nu | e
produkciu a vysok¥ |istotu. KeNge obsahuj e
m®di a s&kypriamwaaold eavaklo2 jew® prekurzor. Okr e
obohaten® o pyridox2n hydrochlorid, tiam2n h
purifik8cie CBS bola pougiimd@bikadmbivlmhdimd dhr
(I MAC) nmameni |l ovemaawmigradve] (ANEX) .

HI avnTm cieOom tejto pr8cE. babhiepoodgkti:
purifik8cia vyugit2m chromatografie s | MAC a

na Nal gie funkln® anallzy.

Materi 8l a met - -dy
Pre exprbeodi poWRS p ET %®S),t rkutkar T bol Etr ansf
coBli21 (DE3), ktorTch genotyp je uvedenl v T

Tab .GehoEypBb2i1l(DE3)

N§zov Genotyp Fir ma

E. Bb2l1(DE3) B FEompT gal NovageneE
hsY§ r BaEIDE I3[ |
l acUNVBpO7 i ni
ni n51] )

Vs8dkov® ferment8cie prebiehali v zariade
s 1 | LB m®di a bol sterilizovanlT autokl §vom
nolnej kultYry BL21( BBE®&®BSneX¥d e¢ji viean gt pultbi
p O 30 % do dosiahnutia OD = Hopt @emed oonm c
Boeco. Po dosiahnut? oD = 5 bola odobr at
hexahydr 8t chloridu ¢gelezit®ho (100 Omol . dn
Omol .dm j) -amiknys elviun@ nsvg§ (300 Odokodan§g) .
pridan2zm 0) PT@mal n@wml edne sa teplota zn2gile
po dobu 20 hod?2n.

Pri ultrazvukovej homogeni z8ci i bol poug
Sonopuls HD 3200 so sondou KE76. Pel et z2sk
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ferment 8ci e bol zmi eganl so 200 ml roztoku n
mmol 3dmi dazol u, *606s fmomod]l.Mdamu sodn®ho (pH 7,
mmol 2BWMT a 3002 crmodr.iddu sodn®ho. Polas cel @
chovg8§vang na Oade. Sonda KE76 bola ponoren:
parametre ultrazvukov®ho homogeni z8tora boli
Pul zovanie a chladenie prebiehalo v min¥tov

homogeni z8ci 2 bol obsah rozdelenl do 50 ml S
po dobu 10 mi n%t. Tento proces sa zopakoval
supernatant preneseni do |istlch sk¥mavi ek.

Prvim krokom purifik8cie bola | MAC chr oms
avant 150 ( GE Heal tEhFcFa r5e )mls f(kOCoyktlinvoau) Bk s 7 ap u
Kol -na bola rnhQpobj emamyt eiboni zovane|j vody
roztokom (5f0osmmale.ldman sodnT 3ctplHo r7i,d, s DT )mm
bol i nan8gan® d8vkovacou pumpou a el Ycia prc
mmo | 3fdarss f or el nanu sodn®h%c h(l ppH | 7d,u4 )s,0 d3OBh ommao |5
imidazol u. Frakcie sa zbieral:. podOa nast a
(A280) . Rel evantn® fr#®#RGEe ebekiramal ®zowvanm®
podmi enkach a zdokumentovan® pomocou | mageQu
Vzorka el ul nej frakcie z | MAC chromatograf.
tl mi veho roztcocKws{abelmmod .dmasel SEDTAHAH 17, 2,
mmo | 2@™MT) . |l -nomeni |l ov8 chromatografia prebi

Heal t hcare) & DKEOAIE- nFoFu. HizTorr&kpa bol a premyt § 5
roztoku na odstr8nenie negpecificky naviaza
roztokom obsahujf¥csifno rs5e0 nnamo Id.rdans e ISEDTApH T, 2
mma lddD T T. Na Ypl n® odstr88nenie prote2nov bec
mmol 3dmsforelnanom draselnl m. Z?2 sk-BAGE fr ak

el ektrofor®zou.

Visledky a diskusi a

Vprvej | asti pr8ce sme obdrgali plazmid,
E.cBU21( DE3). KongtrukilSdbhsahowal spleazmiod mha"
CBShiastid?2nov¥% kotvu. Bx pr esaikd ob @l, a Pws lpu toa|urk
vzorky z2skan® po-PAGEa@la¢yWrzoohdi ®raviE6Edk ol
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z el ektr oPFACGGE® 21y gD povedaS, Jge prote2n sa Y
v nesolubilnej frakci.

Vdr uhej | asti pr8ce bola uskutolnen8 puri
chromatografia | MAC. Na vyk'§mFRa ns emlb oll ead npootul §ii v
sme analyzePVAGE vias |l 80%k je viditeOnT na Obr

puri fsiak §pcdcei el enzTmu CBS zvIigil z ptvodnTch
prote2nov, | o potvrdzuje signifikantn® zI| epg
Chromatografia I MAC sa na z8kl ade denatur

prvli krok pk&ciNal giu purif

72kDa
63kDa

55 kDa

Obr .Anlal T z-BAGPSprodukcie CBS v bioreaktore a p

1. dcC8d8har Protein StandaréeédBroddkRaongee2presg§hka

BL21( brEBI)t 8 hodipnoa,i n3d u kdcri8ih ae x pr e s i en epsoosl|uebdi nl 8n §h of dri ankac

5.drgtlaubi |l n8 f-maekaivd ,at@.heddmpihieanadir 8aan® pebtie?tay, 8.
CBS

Nasl eduj %cim purifikalnim krokom bola ject
vyugitsg8 kOMDERNE iFiEBmapovali sme podOa vyggie
visl e SBSOEBVAGE na Obr.2 sa ANEX chromatografi
met - da, nakoOko \wipdb2dme:|jr dzdckigehleyd Iigthd ow 2 vi d:
zIl MAC chromatografi e, kde protezn déB3ae8hr &eds
vid2Zme el Y%ciu CBS po prebehnut?2 ANEX chr omat
CBEr 8§y nasl|ligdéyn®8%,7%W8%aa z8§kl ade tTchto ¥%d
ge dosgtlroantd€dno,elf e kk 2 vnej gi emu prelisteniu a c
vzorke prote2nov kleslo.
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72 kDa

55 kDa

ObrAnal 1l zBASPSjednokrokovej ANEX chromatogswamhti 8kej pu
1. dC®har Protein St andddvitB@Br SandedRabriigeez an® pirote?ny,
premlvaci a8frdkg§ia,j.ab5.CBS

72kDa

55kDa
Obr.3.SDSPAGE anallza frakci? po skoncentrovan? frakci?

chromatografickej purifik8cie.
1. dEC8d8har Protein St an didMAC chBomatarmfia,¥a.n gders&@a c eim8hav an ®
frakcie CBS

Pri optimaliz8cii sme pougili aj gradient
skoncentrovan?2 frakci? sa t8to met- -da javil a
voOnTm okom. Vzorka v dr8he 2 ob$8&8hévalNap8?2e
strat8&m sa gradientovl ANEX ukg8zal ako najef
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Z8ver

Visledkom pr8ce je YispeogEe chPLDHuUBRBYI)ande:
pr2tomnost. baz8l nej expresie. Chromatografi
prelistenie enzlmu CBS. Aj keN sa n8m podar.

bola potrebn8 n8sledn8 puri fR &K 8pcri eab gphomotc?o up LA
bol o stanoven®, ¢ge pougit® met- -dy nie s¥% dos

PoNakovani e

Pr§&§ca je visledkom i m{H0e2ne7n, t-SNPi&d/5p ra-0 A@ KtV o
230393. a projektu 101160008 nAFostering Excel
Research at Comeni usFORGENONI It lyOo®Ha A raptroosg rmaav

Hori zon Europe.
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Abstract

Optimization of cultivation conditions for the pr
Vi bri o natarxi egens

Vi bri o nat rgrédogwsinnsgy marine bacterium that has been

due to its exceptionally -yiaepld protweihn amdo dwdteindan.al T
optimizing cultivation comdoti ansnutatedhdMotenéne Mpr «
( MMLV) reverse transcriptase, an important enzyme Wi
factors, i pecxlpu deisrsg onheofcanol ecul ar arheadp ear ocnoensp, o0 sd it fi foent
variations in induction timing. Our findi®egeprelBewonha
2YT medi umpuanedxpr®8ssion period post induction result

Key wWoRed srse transcriptase; optimalizati on; heterol o

Pvod a formul 8cia cieOa

Reverzn® transkript8zy, enzlimy z kateg-ri
z RNA templ 8tu, lo je z8kladnl krok v proces
zmeni | dovtedajgie ch8panie toku geaenatoiganue |

mol ekul 8r nle]l Relviealz-ng8i et MalnckeyIpd S¥&r usu my g a
( MMLV RT) j e jednou z naj podrobnej gi e pre:
transKIMLYt RT. bola predmetom mnohTch pokusov
tepl otn®ho opt i@ Va jteelranfolsd eV ivtyyt-v®s emi 1 5

mut ant MMLV RT, ktorlT demongtroval zvigen¥ p
AC, 1o predetpbwodjye AltCE§ vaptor ovnan2 [8]enzl mom ¢

Vi bri o npgartarm engeegnast 8 b hav ea &t [P4jfea kpuo viaOHBv a n §
najrTchlejgie rast¥%cu bakt®riu. Jej vinimoln
10 mi 5% e dang8 dvoma hlavnimi faktormi. Prvli
ktorlT v exponenci8lnej f8ze rasa@®odbsa&buj e a

ubegne poug2van®hbs cthiekn adrilgank wimuf akt or om j
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schopnosS paralelnej repli k8&i en BNWg datgiemn g nen
chromolzoe mymogRuje replik8ciu z dvoch poliatoc
umogRUWL] Ynatvysemkoekt 2vne produkovaS protez2ny
atrakt2vnou platformou pre aplik8cie v obl c
amet aboli ck®hé6]inginierstva

CieOom tejto pr 8ce bol o ngjsS optim8§lne
mut ovanej MMLYVY reverznej tr ¥nbBKkr op nNBrnaayxi.e g eenx
Vr 8§mci gt %di e bol i testovan® r!'zne kul tiva
chaper - nov@hoESKGtI®Ed I ndukgppernadexpreakei e
| asy indukcie samotnej expresie MMLV RT s ci e

solubilnej formy enzl mu.

Mat ermet - diy

TransforefSeckitar okompet ent nl ml &awkilodmesme §pir
100gl Po suspendmrveami?2e sslme dangevleetkyt.r ofp arma!f rog jm
uskutpiostiiedn2stwvomaE GBiRa dP ul s8eOrF Va 200
Pdransform8ci.i smeebemda&i dli meosgplridwdaalvik oum s ac h a
av2 sol 24 phoddcnbiu (Nr§is | 28 nfe s mal bun k yRetsrliuhgon Trm
antibiotikom.

| zoll Bol ani e buniek sme @EEEniregltiokado AOIOC
al kali ck®h&ulpgpobatho bu Fomipm eldamé utlr5a0l i zal n ®h ¢
acentrifug8ci.i sme9%Ppehederpateunryd v 8 8lPbmdin @t aa oh
inkubovaS po dd@BuU BE8sIimeanepdmecemensi fugoval
asuspendolalE vo20oku.

PCR Na overenie spr8vnost.i transform8cie
reakci é ,bolrid25% m sme pougi{Walwi Epagl ywmeP Bz doi | t@Gb
pri mery s¥Ylabobrlazen® v

TaldPri mery pougit® pri pr 8ci

Pri mer Sekvenci a

CmR_F 5HTACGCCCCGUCCLCTG

CmR_R 5H GATCGGCACGTAAG2ABGTT
RTmut 475, 4 5IEBGCCGGATCCATGCIBECACC
RTmut 475, 4 5IEIEGCCAAGCTTTCACABEAGG

4 3



Mal oobj emov Nakulatl iow®g¢gieanov ¥ kul ti v8ciu bo
preol kovan8 v 5p0onmEEmrest VOGP rMB®a@ldm sme vyug?2va
a2 YTprsidanl mi . vRulstoiOw8ndi a prebiehala v orbi
standard (Ilnfors HT) noreightd®mir ptme 3 hdARcaar h
chaper -nov bola uskutolnen8 pr adamdétmp e aiba n -
reverznej transkript8zy bola indukovans8 pri
bunky centrifugovan® priscPe006mgo# el tAFTwephon & s
M®d i

SDS PAN=E: i zol 8ciu solubilnej frakcie prc
homogeni z8ciu (Sonoplus HD 3200, sonda KE 76
Pred nanesePAGE mg®| Sh®@rliipramesn®anz m s vzor ko)
roztokom, a n8§sledne zahriate na 95 AC po d
vSD®ol yakrylamidovom g®li, ktorl
El ektrofor®za bola vykponaddbprdoGe@maWwgei pr ¥d e
prebehla v elektroforetickej apar-@ltyazen SEI2M (

pufrom. Prote2novI profil bol ngsl edne vyhod

pozost 8val

West ermPmo bdeopgar § pioimoBrodPtAe’En csvme i ch preni es
membr 8nu pomocou pol osuch®ho transferu (Fast
a pr¥%de 250 mMA po dobu 60 minvt. Me mbr 8§8nu ¢

roztokom obsahuj %ci m 5mémmlkr Bakai nRabbVvakbvans

s prim8Hneosuprotil 8tkou v rieden2 1:1000. Nas
premlivali TBSHr &tozpokdm michwt) a potom s me
selund8r AHoius agpnrtoit i | 8t kou v rieden2 1:100 00O
(w/ M)i eka. Na vizuali z8ciu sme pougili- s¥pra
Rad) a detekciuwu sign8lu sme vykonal. p OmoC

Heal t hcare).

Visledkygkasi a

Prvim krokom nagej pr 8§ve baiVamayy eamsnii @ mm§ c
pET28a, ktorT niesol p®nomutbvankj oMdaWoRA|
Gr oEGr mELVTI sl edok PCR reakcie, ktor& bola po

zobrazenl na obr8zku 1.

4 4



pET28a pGro7
Kolonia 1 Kolénia 2 P Ctrl N Ctrl Kolénia 1 Kolonia 2 P Ctrl N Ctrl

ity

Obr.Ovker &oiteansformB@chat Vmagelps$ az mi dmi
PET2&aGrao7 pomocou PCR
Kol - i@l dzmi dy bhznmnVekmat®mig®e Cisprolzi t 2 vna ,kontrol a P(
N Citmrelgat 2vna .kontrola PCR

Po Y“Wspegnej transform8cii buniek sme sl ed
na mieru produkcie solubiln®mppernd® mmi n Xy s k
preddukciou produkcie enzlimu, s¥% asne s indu
po indukciVispedkdyksVezobr apemjiRemakobvB8ekgi a
i ndugapiea - nov pred indulklcimus pe o"daMal €j emrzad ecna

nagej prs8ce.

A -+ B 3
45 9 i’ 45 9 ::
" 6 o o 6 =
3 N 3 ; o
@ 5 a 5 w~
Q = ot =
o g 25 e 4 <
4 3 3
z s 2
% % 1 B
( 1 3 g
0 y & 03
1. hod 2. hod 3. hod 3 t 4. hod a
Hodina expresie Hodina expresie &
OD60Q e MMLV RT ODE00 e MMLV RT

C *;

expresi

bez Saperonov  indukcia pred  indukcie si¢asne indukcia po

§ f L Oh S Oh s Oh S Oh s
© :" 75 KD < e pram— p—— ——
Hodina expresie
Obr.Raxzt buwmnieela produkckemeMMLYaRVmaygens
srtznymi | a snnaid eixnpdrueksciiee gaper - nov
Aiprodukcia enzT mu pri i ndukci i nadexpr eispreo dalkpeira n o\
enzTmu pri indukcii nadexpresie gapemrmnadwkz§raoweeRTsnui
i ndukeci i nadexpresi eesgiaep eMMLIVd eRTp b Di adpk Meisk ek mr &mn ot m

anadyd vt andar d mol ek uil soovlTucbhi |hniBoctitihreaskt cpipa ,6 nhd.ukci i exp
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~

N8§sl edne sme sa rozhodil/ otestova$S aj vp
RTExpresia bola ihdmnkolvaogtil ®FiGclk hustot §ch |

mogn® vidies§S, ge pri zvygovan?2 optickej hu s
vsolubilnej frakci.i

3 E ODg=0,5 ODgy=1 ODge=15

- L o =5 o s iy cul

%0-8 75 kDa +— -_— -_— -

Tg; 0,4 ODg=1,7 ODg=2

g o o s i 44 cul

§0-7 75 kDa +— -_—

0
0,5 1 1,5 1,7 2

Hustota buniek pri 600nm v momente indukcie expresie

Ob 3. Porovnanie produkcie MMLV RT pri indukcii ex
Aigrafick® zn8zornenie Veba'tzésikramjechNVeBlitIBi'Jdmétbdlom:ieaauiada‘
produkcie enzlmu Weégtanmabdomobaerbul pwazihttzhviod nlosrt t2r, o

V. Nal gom kroku smevpdvouehSkaliieapnkEshum
m®di um 2YT je v porovnan?2 s m®di om LB3 bohat
vm®di u 2YT bi omasa dwpsra heunpe€ %v yog @ igne ®dhi @auk toloBv3y,,
rovnako MMLVpBdaledoveegj eexprrteosnt o m®dIdIi omvidoggahu
hodine expr &sSiueka® R7G§en r ast bi omasy v m®di u L
pribligne tri hodponyl opno jienjd uhkusitio teax pkrleessi & ,

Na z8klade tTichto pozorovan2? sme sa rozho:
hodi ne oex p mael sploerioer naS mn oegsMLWo RIr edslbbwbdnl ne
Visledky (obr8&8zok 5) wuk8zali, ¢ge produkcia e
expresie po troch hodin8ch od indukcie. Takt

tohto enzimu efekt2vnejgie.

: © g E : ooz
@ ]
4,5 g @ 4,5 9 @
5 g
4 8 & 4 8 3
3,5 7 g 3 ; T
] ]
o 3 6 T ) 6 =
B 25 5 o = s =2
2 25 ~ g 5 m
S 4 = S 4 &
2 =
1.5 3 = 15 3 g
s = 1 2 =
1 2 -
0.5 1 £ 0,5 1 g
0 o B 0 ° g
0. hod 1. hod 2. hod 3. hod 4. hod = 0. hod 1. hod 2. hod 3. hod =
Hodina expresie N Hodina expresie =
ODB00  wemflim MMLV RT ODE00  melliemm MMLV RT

Obr. 4. Porovnami ep racacsu kuc ibeu nNKNilEVh iRT v
V. natVmaxyewsych kultivalnlch m®di§ch
Aiprodukci an®edni zul riyBr3yg d Bk c i am®edni zul M2uYlTa s hppad i nd.uk ci i e X[
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LB m2vYT

s 09 LB3 médium 2YT médium
g 08 L 2h 3h ah 2h 3h ah cul
% 0,7
E 06 .
Z 05 - S e e
- os rox0n 4 - s
5 02
-4

0,1

0

3h 4h
Hodina expresie

Obr. 5. Miera pr okdnuekvcii en aMMinggRemmrsy rozdi el nej dOgke

Aigrafick® zn8zornenie vebai&akrnajejc Wemit eumi bi ©8tenc

Bidetekcia produkcie enzigmnuanweasrtdrmo lbd koul awiad H ztomg
Ctirpozit2vnaihlkesntprooliandukci i expresie.

Z8ver

Nagmt udi a sa zamerala na optimali z8ciu ¢
transkript8zy v Viekmpir@ s nVanmarxise g&ir@steirloij homde noy
expresikhosyympatdaaigser - nov GroES/ GroEL v kombi ns§
2Y3pr2davkoan ovp2t ismwal2i zovanT mi induk| nlT mi | asn
solubéehn®mo.

PoNakovani e
Pr2spevok je visleWdRYNORIBAKktzECi 8| paofleht
ako perspektzvny n8stroj nia 10ilell60W O & n dilFoopsa |

Excellence in Advanced Genomics and Proteon
Brati iT6§ORGENOM 1|1 0
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Abstract

Threodfer odua giaon &xp raenglsa somimdt drng étr s @ s ¢ soil putbaislel t y
Murine Leukemia Virus Reverse Transcriptase ( MMLV

known reverse transcriptase, playing a crucial role i
t o enhance the solubiMMLy PRT, awhimethateexdhi botm efhanc
thermostabi ty. Protein solubility represents a crit

he aim of oupr aviduoktgveea dtme xpo mEsr @ nt tpd
y We theemutgatdd MMhY BTzyme expressi
asmid vector s, each with distinct pr

I
active enzym
on the solub
using severa p
mutated MMLV RT
highest solubil

i
e .
il
I

s
varies significantlilsyodepémadimng amsetdhe
i t-fy r @iebhriieov ergla ti raii eag epRso @ Eiger e mp d .

Key wWoRed srse transcriptase; MMLV RT; solubility; het ¢

PDvod a formul 8cia cieOa

BegnIim probl ®mom pr i produkci i rekombi nan
ich tendencia akumulovaS sa v nerozpaslthlej a
RozpustnosS prote2nov je d'legitim faktor ol
avl Sagok akt2vneho enzlimu, pretoge nerozpus
enzymatick® aktivity. Napriek poletnTm gt Yc
n8§rolnou Y% ohou a r ever znnRa ktorgaknonkercihtpatl Grz&8y unrai
i nkl Yuznychjageleig&@solki ol as pluzVinfaigkeg| nprcéc ip ossr
zamer al i na z vnl §gseonbi ne® hsoe Vneiabiz ehai bt aykzr5i vp2tr8uzs u  my g a
l euk ®mi e( MML W nRTy) , ktorT vykaswhepwoysD ks/y rptr eot
CcDNA pri62t, A€l @3t AC vyggej dreplilmirmrok®porbypant

BaktWrimatgd eytamksa svojmu rTchlemu rastu ¢
apar 8§tu st8&8va | oraz popul 8rnejg2m ho#iteOor
Pre prakt Vo&®r wg gegcipsriees i i prote2nov je od r ok
X2. Tento kmeRsubMogGRujteol u expresie g®nov p
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T7 proff-KmeR Vmax X2, v kombinS8ci.i s pl azmi
dosi ahml§sapn25vyggie viSagky v porovnan? s I
E. ®plinal g2 kmeR tejto chalto®r iveyttbvalr i \&r iomrod \
nat r ileqg enosl o aloisitiadonogtr ®d v8igc h , 0 WIN&#PsLt 22 VNP2, z
ATCC 1Var4i8ant bprzepk8f 8fkoovnkzunraenmn] n¥% vi hodu opt
typu kmeRa, naj m@ v prostrediach psotreznzk 88U nk
hodnotnej g2 n8st[7loj pre rltzne aplik8cie

KmelRscheri €Chl@DE®) ipredstavuje geneticky |

BL21(DE3), ktorlT je povagovanl za ¢gtandardr
prot gf.noHl avnl rozdiel medzi tllaWbopkomRmor a
Vkme®41(DE3) doglo k reverznej mut8cii toht
mene | sil n®hol,apgdiomok ®ha. t yBto zmena m8 2z 8sa
expresie g®nov. Slabg? prom-tor vedie k poma

| m8sl edne zniguje rTchlw8S produkcie cieOoveE@

V nagej pr8ci sme sa zamer al.| na vplyv p
nN&Xpresiu mutovanej] formy rewverovaejSval anshke
vilznych WmerRotaali.egemlpiougzd? eéxmyrcédsnli ch pl az
Nag2m hl avnl m csioelCQuobm Ibiotluwvtaavjétigoi Sor my r.ever zn

Mat ermet - diy

Mal oob jkeurotviN&lcn & : kul t Yar a bunipeooknéb dl0O® ) pr €
do erstv®ho medi &. (2aT+N\N&8goodod ikrud ti vovans§g v
inkub8tore Multitpo3i7 sAGO dkadip r( d hd ppea ibaorHAY)
i ndukovang§ kaornaleidit -nggumiv OD6BExp r~&8,izaol a i nduko
1 mM I PTG pri ob600 ~0, 5. Po expresi.i bol i
sci eOom odstr&8ni S m®di um.

SDS PAGH:Ubi I N8 frakcia prote2nov bola z2:
(Sonoplus HD 3200, sonda KE 76, 30 % ampl it

pripraven® zmiegan2m s vzorkovim a TE roztok

prebi eb%lod yvak3 yl ami dovom g®Il i ) 4prYd n@mlh 8\W§,ac2(
1,5 Akood.gt andard bol pougitl Color protein s
v aparat %ure SEZX§Dyso2Hoeviem )t | Mi o be? nrodvatl oo f
angdvanl programom Gel Analyzer.
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Wester Wzobrikeyx prlecliie sepaPABGBM® neDsSen® na P
membr 8nu polosuchim transferom (Fastbl ot B4 .
bl ok opvoaung¥ B3aA % @3 0 ei N8 s | eidnnkeu bbooviaan 8 s- pr i m8§
Hi s protil)§tpkrddC (cazl Gheolcg2 deRpbempat BneMmMPB ST a
mi m)i nkubovan8 so -Hsiesk umrda&gtrinlo&t kaonut i ( 1: 100 00O
60i V)i zual i z8ci u s mes ¥pkayv oMaBWehsiti eprynu g5 QL2 nBu b s
( BiRa ds)i gn § | bol zazmmamethmonj aplomageQuant LAS FE

Afinitng8 chQioenteotvolgrmrfdtae2 n bol purifikove
( KTA Avant 25, Himdlg iafpiGkkido epiracotve@i®y % mel ul nl

rozon k( Tri sHCI , p,H=8a ®l, 08B, 5momid ddamd onf) . © iS& Oonm | / d
odst m§rterkiomol ekul ovich | 8t ok bol i vzor ky (
astabilizovan® glycerol e2n0 pAG. dl hodob® skl ad

Reverzn8 tNanp&ktrvmpatdemiie akti vistnye rsepvrearvznl
reviét zanskr idiical yzovanlich vzoriek. ARMA t empl
k- duj “4ca0 Gagk/oOlp)o.zi t2vna komeroh8g belvaerpoggtir
(Qiagen). EnzTm bol IpriRédakici @ mpmnefjsethgth 60
Produkty rever zm&g | maruag st k& iapkcoi e ebnoplli8t ov § DN/

Stanovenie relat?2vnkgnckapaoaadwPossctiaen®yremnt e -

Bradf or dovmer ame2tm dasobus or banci e pri 595 nm, pr

Visledkygkasi a
Na zaliatku nagej pr 8ce s me porovnS8val.
t ranskvr idpvtoSsczhy produk|l nTch org¥natmpetpen®kveiom

sme testoval. dfvrae ek me n\éma xP.r opehM@e kmeR Vmax
prom-tor a, por ovpnoanoicvoesknieo r @ x psr e s | et e ka oo m- t
obsakbppZc prom-tor. Z8roveR sme sk¥wmal.i vpl

VEscheri,chkitaorc8 lssa gt andardne vyug2va ako pr
vV burek §cChbl inebol a optimali zovan8, vysk%¥gal.
a GrkREbr§ sa v predoglTch pod&W.s oncaht. ruiRdggzedntsa k a
1 zn8zorRuje visledky western blottingu, kde
bola dosiahnut 8 expfrreg.e orua tvr i¥engbedansk il p hsaag e
nadexpresia ¢gaper-nov neuk8zala ako opti m8lIln

ako v bunk8ch bez nadexpresie gaper - -nov.
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Vmax PF E. coli C41

pGro7 pGro7 pGro7 pGro7 pGro7
L pET28a plexpress404 plexpress404 pET28a plexpress404 pET28a  plexpress404
— — m— - ——

70 kDa <+—

0,8
Vmax pGro7+pET28a

m Vmax pGro7+plexpress404
o2 B PF pGro7+plexpress404
C41 pGro7+pET28a
0id C41 pGro7+plexpress404
m C41pET28a
0,2 m C41 plexpress404
0 N

Expresné systémy s pouzitymi vektormi

Relativha chemiluminiscencia

Obr.PoXrovnanie pr odupkrcoideu kMMLIVc NRiiktaeiR®Openrs ProplEage fre:

coOver Exprepsosu G412 nms expresnich vektpdexppE3&8a4(TT5p
prom-.tor)

Aidetekcia produkcie MMLV RT prosigramick® oann §gnz2dr e r

relat2vnej chemiluminiscencie ighamdavw dz 2moK erkaijl oW scthe

Ako Nal g2 krok sme zvoliliVeatprisgnak® OkKbm
sme v nich dosahovali najlepgie hodnoty prod
sme solubiln% frakciu purifikoval:] pomocou ¢
analyzovali western bl ot metprdow.k]|®parsS osa ank
j e kmeR -fPrreocep.h aRyrei Kk meni Vmax sa op@tovne pot

efekt7%mrejnmy2 or , nakoOko produHlmieg gz at ah tpoo m@m

m:ge viesS k lepgiemu skladaniu proteznu. \
nabr8zku 2.

Po puri fi k8ci. afinitnou chromatografi ol
an8sl edne bol a pomocou Bradfordovej met - dy

koncentr8cia vyprodukovanej MMLV reverznej t
proi kmenif rRkregptkage koncentr8cia dosi @hVaabodn
ako proi k meni V ma x S pl azmi dom mnbdxdri ess ¢

produkowanenjachldzaNaapobvgdé&ni 8. zachovani a
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naj prv vykoval. Veweli 23 tor andsikoiv@aani®hos enzl
bola n8sledne pougit8 ako templ 8§t do PCR r e;
ktor8&8 n8&m potvrdila, ge aktivitodboemzvkme Rd o
Vnatriegens.

Solubilné frakcie Elicie z afinitnej chromatografie
Vmax Vmax PF Vmax Vmax PF
pGro7 pGro7 pGro7 pGro7 pGro7 pGro7

L pET28a plexpress404  plexpress404 pET28a plexpress404  plexpressd404

T -—" e e

0,95
0,9
0,85
0,8

Vmax pGro7+pET28a Vmax pGro7+plexpress404 ProphageFree
pGro7+plexpress404

Relativha chemiluminiscencia

Expresné systémy s pouzitymi vektormi

Obr.Porovnanie solealb¥zhiheepi ftnakcchramaxpgrasfiice vzdaka ®e
V. natVmaxagaop Kfargepel asz mi d mi pPET28a a plexpressial
Aigpeci fick8 detekcia MMLV RT priggstafedchk®c zn@moWeamstne ren
chemilumini scenci eWejse cermt IbjLioftc sanndaad ndzomo ze k.ul ovi ch h

500
450

400
350
300
250
200
150
100
50
0

Vmax pGro7+pet28a Vmax pGro7+plexpress404 PF pGro7+plexpress404

Koncentracia RT [mg/l]

Produkéné kmene s pouzitymi expresnymi vektormi

Obr Kohcenprddukovanej k MMRWcRTBh av.ri egens
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Vmax pGro7+ Vmax pGro7+ PF pGro7+
pET28a pJexpress404 plexpress404 P CualRT N CtrlRT P Ctrl PCR N Ctrl PCR

Obr Po4avrdenie aktivity produkovanej MMLV rever

Ligtandard mol ek, Pl €CtFpoRAiMdbvnaskdntrol aougveéermnej t
komerlnej reveiNzECejiheRAnSkniapk8@omyamaslkaR ThHevuGerrivej CR

pozit2vna Kkbd\Mt rkoldajPCRCasr GFdPLCRt 2 vna kontrola PCR be

Z8ver
V r8mci nage,] gt adi e sme sa zamer ali na
v2rusu mygej |l eNe®mi el s MMOKYRTKkS8zali, ¢ge naj

RT s me dPrsapafhadlgmewi.i nats ipelgeznmi gprolesdg § vr om s a
ng&m podaril o vypr oduk okvoanS ernetvre§rczini ¥4 4t3r5a n6és knmgi/pl

PoNakovani e

Pr2spevok je visl|l eddkOMl6r0e0al8 zBED £t eprrion ge k
Advanced Genomi cs and Proteomics Reséarch
FORGENOMAIPN® D161 AVyugitie biotechnologicky

zdraviu prospegnich ngpojovi
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Modul ovani e hypoxickej sign8lnej dr §8h
vplyvom antidiabeti ka fenforn

Kamil a Bern8tovs§, B aBralr 8rteh oRrlBZ der ov §,

Sl ovensk§ akvad®miBa ovmeedd ,¢ 2w.s k e g cQeldeleniedsnt a v
ngdorovej biol-gie, D¥Wbravsk8 cesta 9, 84
kamila.bernatova@savba.sk

Abstract

Modul ati o

Renal cel
mortality. The most prevRC@ontRE€Cht ywhi oh RE€Ccharatéear
t he vorihidile I(t usnoppr essor gene and high expression
which is associated with increased tumour aggressiver
common risk factors betweenecbamepntsawe ftfgegcte &b fd i ehkee taem
drug phenformin on the hypoxic signaling WMaighewmaey and
and al so i n WICICH abeEhbeamdehs hyjWexfousdgnhhbht ngnder hypo

n of phaytphowkaiyc isni grneanlailngg umor cell s by the
I carcinoma (RCC) is a serious medical

phenformin reduced the | evels of the regulatory al pha
a decrease in CA I X ®Puot giesull e selisndiimcat ee ae cd elalrs .ef f
signaling preferendia@aidrnges icreld»wygers ponrddergt rtati on a
pVHL

Keywoprh@dgaformin; renal cell carcinoma; carbonic anhy

PDvod a formul 8cia cieOa

N§dor ov® pacehsatraevruijas z8vagnl cel ospd®l obé&ns}
2022 bol o zaznamenanlch takmer 20 mili-nov
spojenlich.s Odahlkdwuij oo a, ge do roku 2050 pol
mili[bov2].

Kar ci nem8§kny crhe nbaulma ceeki, RGYhat viosr 2% 220 vget kI
typov n§8§dorovich ochoren2, | 2m sa zaraNuje d
celosvetovo, prilom Sloveagpkypgpaurmomealrintcd @
[ 3]. Svetl dbluem&kR@&e IRKSCEEREGEIB 07 % vget kTl ch pr2p;
prilom je charakteristi ki xloimmiweé kalais mi&ok Igriv r
pacientov [4]. Pre ccRQOQ®wvm$id piby InsfVaH)f vy gkt ok ®
ved®t kat e f usnukpcriees otroma®rho @¥stedku p&¥HULUNDKIVN®
dochs8dkzabikl i z8§ci i hypoxi ou indukovat eOn®ho
transkripl s@PhgSepkHde&Ft aedkovan¥ si gntau pinzo§8sc3 u
kysl 2kbunK®chv splsobuje[5.tzHyppsiea,dohkpoxiOvil
ng8dorov®ho mi kroprostredi a, ovplely v Riwjpe c ke mz
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sprievodnim znakom ccRCC s&xisiaccimos pSeoda
sY% vysok® hladiny prote2nu karbonickej anhyd
praco[y]li skwnkci ou tohto transmembr8nov®ho met
pr emenmua CHOi k aprrbootn-8nt, apr i |l om n8sl edn8 reabsort
khromadeni uewtrroac erlowl &r nom priestoaeel Ut ®rmhe
udr giava vo fyziologicklch hm8noagmh. hErppxi
podmi enkzavmiigea® hl adi ny CAmelt s ts%z osvpagnj2am ® aag

fenotypomzih@uwopmoeogma:- z¢8u,].pr e paci entov

S%| asns§ l i el ba ceRROveozasdtedhpwa parci 8l ne
pokrolilom metastatickom ¢ccRCC je vyug2vans
angiogen®zy prostredn2ctvom viacerlch |ield:i
mTORBRr §hy2UpHI2adne s¥% vyug2van® inhi qBRory i
Hoci dogl o k virazn®mu pokroku % terapii,
mechani zmom n8dorov oblil|liek, st8le je nevyh

Epidemiologick® Ydaje naznaluj % s¥vislos
adi abet 112. Obg ptui et o ochorenia sa vyznal uj % 1
ktor® patria napr?2klad inzul2nov8 rezistenci
rastov®Hlqg Mma&ktker @l adi ny adi pondlt? nAj] aha bo§lplr
tTchto pozorovan?2 sa swWstreNuje pozornosS na
met form2n al eproe fiead omong m® t er apeutick® vyugi
ochorera tieto |ieky patria do skupiny bigu
schopn® inhibbvaStohsepr dgroangifldoPPo®| i nok bigua
spol 2wan, v ge po preniknut ? do bunbek baVvphvwnV
mechani zmami : i nhobhpedkiogipnelxo I dimdihaci eho r
REDD1 a inhibuje substr8tov® terbebéoplkexuwmzil
mi tochondri 8l neho di chaci ehwxirdeadaozecjao r ylvHd iy
(OXPHOS) , |l o hr§&§ kOW ov¥% Y% ohu v terapi.i ns§
produkci e ATP, zvligeniu hladiny AMP a n8sl ed
stres v n8§dosSypynwérchi dkuinkBlcihnok na bunky maj %

doch8#zm?2 genilunegxifdokpoeyt @gi @amavani u na anaece

Aktivs8cia REDD1 vedie Kk inhib2cii dr 8hy mTO
bunkovl cykl us. |l nhi b2cia | RS nar#thgah8dga8§lI
ki nhib2ciiViasedkbmntékhto procesov je zast a
inv8zie a pogkodenie DNA, | on §vleodibeu hiflegkb me d z
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Vs¥%l asndetriapjieé wWiabetu vyug2vanl mdtfvordm? n,
jeho voOn®ho prenskh®ha dozbkflifkakag§tovej ac

CieOom nagich experimentov je sledovaS vp
aprote2nolBAi |l Kowlch n8doutowd arml nb up \KHimrkaskeoh a |
sprirodzenou aktivg8§ciou hypoxickej signaliz§g

Materi 81 a met - -dy

Bunkov 8RClIC¥miaa: od p-oodfv.o dtear@kq@a@ic i ent a s RC
mut ovanl MHR&ECHAmM ViHbLnkov § | 2ni a RCC4 stabilne
g®nYHIPr i k wlutnikvo&dbcohl ol 2pnoiudgi t ® m®d ipurn? ddaWwEkVb i B
10 % fet8&l neho teOaci emé5 @ rogae n(tHymiCd 20omue (LBiboo.

Kul tivg8cimaniowmBauenkkev bol i VYysSi esmamni®e mar Prat
3,c5mhw st c0t0ed Sh hakakStcdine prvabi embal akl,xh7AG) % C
al elmypwxi ckT ch poemiSe@k aBhA Q)1 p%W8 Qifor Pt 021N oas t i
fenfo(Smgmadr vk bince8cOM 1a0 OMgk o kont rbounak §bmo | a
pridg8vang KW dljoq HoZpepws$toemP n

SDS PAWdEstaer BubkypypobdbokiulltyizvoSpcaam® ¢ ¢ m &h o
rozuRd KPA (1 mM IEDBPAGSDBMHTH i, s pltb 07 ,mM; IN@LCITr i t on
X10®, 05 % deoxykomcledt r§cbmbEpaono wd@B@®AKkPItot ei n
Assay Kit (Ther rpo dias arp 03 ¢Alreontt2enthndyg Bvib\c an ¢
botimi egZax ® ase mml i ho %p bfrr onrh e(n @;3@¥ InMrRIECd i, $ p H
6,,B0 % g;0y®dar 6d B4n&r capt.oeMzaonrokeyn ebsod n® na 10 ¢
PAGE wk®Ilo,r om peleedkiterhaafl car epgri atk¢g? e B s § dida ¢
prote2ny prenesen® na NRYDPRciné mock ®n wv 2% M| ibpdr
odt ull mmelnioenkd hp r | | abtoe @lthetrnebe j§ mye n8shkdbheval.i
Sspri m8r nymi protiI§tkami0,r1i0/edTeyvr%T®mirﬁMvTrTSTpQ—K
140 mM pNaCd4ACWToach.. 1 j ez mareideadneinize rpa u.g iStt lodkh
Po premyt? Dbaolkiubomeab®8 sy sekundngyrgniyamil gpG/oHR
(Dako) aKredloi | iantliyG/eHiRRPt § OB &Wvodt ul nenom ml |

i zbovej teplote 1h. Po premyt?2 bol. me mbr 8n

substr8tsu gnEBBCL)bod detegovanl exponovan2m Sic
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Tab. 1. Pougit® prim8rne protil 8tky.

Pri m8r na

; Riedenie Ptvod Firma VeOkosS
vol.i pr
. . hybrid:-
CA IX 1:200 My g m®d i M7E 54-58
HIF-1 U 1:250 My ¢ BD Biosciences 120
Prote2ny 1:500 My ¢ Abcam 54-18
HIF-2 U 1:500 Kr 81 2Kk Novusbio 250
. : Cell Signaling
= 2
b-akt 2n 1:1000 My ¢ Technology 45

|l munofl uoMesacensiay buni ek bfoilxoviamkdu broevtaa
pri m&rrmau MBR k(Gantl iX37A@r1 h, n8sledne so seku
znal enou MAlreoxad | Blf kiofue 5 % Brcihendoelln@ogui )i 37 AC 1h,

buni ek boli znal en® pomocou Hoechst 33342 (I

min pri 37AC. Fluorescenl|lnl sign8l bol deteg

Visledky a diskusi a

Bunkovs8 I 2nia RCC4 je modelom c¥YRICCIlL oJe
Ssptsobuje aktisvgani8l nbmhySpsd xeigldnkRe j¥ y sok® hl adi ny
nez8visle od koncentr8cie kysl?2ka. Bunky RCC
g®no/mL | o obnovuje -Wedgy¥sdedkmeidbo M8 &z av kci i

hypoxickej msomgmaxieciiccle podmi enkach. Tieto
testovanie Yl nokmoX ienh yophdx¥inBu vy ) RRCCCCH4 av/ HL
sme kultivovali venfor mdmmmmao viEdal G@RM sl.F0

Pomocou met - osymewetsetsetronv adlio j eho v plUHV-BO,na hl &
CA | X, OPkHt®Sn bol pougitivVvNhORdAsmpwmrzorong§akopnp
RCC4 VHL zv1 geni eAThPI5aAd)2QiC RICr26 OX 2VhNbVWAR/B 8, kt or @
pat rpirotlke2nom OXPHOS, | o mohlo byS spltsoben®
tTchto pdlogleedlow ivhnhi b2ci e mit oyovhoam dfrein§flonreni?ol
Pr2tomnosS -frvbtuemk e h HREGO2 ¥KHL mvge byS spt
pericehyb®xnou, pr2padne presiaknwHL2 nCAefleXkt o

sme VvBi@Oknedet ehYova#¥dtB ha € me pozoroval. z8sadr
fenfor mégnkS8cvh RCG#H4& n o/\Hdn owu hypoxi ckou signal
koncentr8cie kysl2ka, kde sme pozoro-tUali vir
Hl-2Ja lag pokl es prote2nu CA | X, ktor ®ho exp
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faktordmHMI|I B8rhe pozpriawn&kIBEGMi erne kinhddiemy e

protez2-tunoHlIFepozoroval.i S me zn2 geni e hl ad?2n
od*vodnen® jeho vysokou stabilitou (38h). T

ctrl SOuM 100uM ctrl S0uM 100uM ctrl SOuM 100uM ctrl SOUM 100uM ctrl SOuM 100pM ctrl SOuM 100uM ctrl S0uM 100uM ctrl SOUM 100uM
RCC: RCCA VHL . :

a RCCA RCC4 VHL RCC4 RCCA VHL
fenfromin normoxia 24h + fenfromin hypoxia 24h + fenfromin normoxia 48h + fenfromin hypoxia 48h

Obr. 1fevipboyw? puodukci u-1pHo€EECA owOxHlhFba n K @ih28rcih
RCC4R@C4 KHIL tilvcoopadobe bunkovej monovrstvy
b-akt2n sl %gi ako kontrol a

Vplyv fenfor m2nu CaA | K( lae i wnsemepport ovtr ed2i A u é

pomocomunof | uo(rCGbsrcRmZp reoval.i sme VvysCAk® Xhl ad
vbunkg&ch vnRoOQQ@o xi ckT ch aj hy p owxpi lcykvi ocnin  fpeondfri ret
nedoglcth lovpl pun&oivej] V2ni.i RCC4 VHL sme det

vhypoxicklTch appdywemkaehfonampPn@madopgpbbdl &l eni u
prote2nlladrA8 | X% znalen® mdadBéeR (bnbi.t kogeRhHoOH

ObR.Detekcia expresilkurCAS ¢ X ARC@H® WeHLS ) v

Vs¥%|l asnosti nie je & Yaparsoig raepsli ywv obbil g U akroivd
no ef ekt -l imieb f oir m2 Ho R bol pozpirowaahaoln&r nm
kar ciu ¥ssmnej vhdyupdxniyjgk d mihenkach,poltd aveesdlbo mkg
aprolifer8cill.5VczhhtGoa dooumineak rozdi el ny vplyv |
aRCC4 VHL nage visledky naznal uj ¥gr igreo dlziegnwau
hypoxickou dr 8hou.
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Z8ver

Nage vIisledky ukazuj %, ¢ge antidiabeti kum
dr §mBsdaedne aj mpEgaooedwnl CA BXnk8ch. Jeho vir
RCC4 VHL naznaluje, ¢gerji2emmde¥%lniSrdmasoS Tjcdr bwudm
prirodzen¥¥ regul 8ciu NppgXcbkexpesrgm&hhepghd:l
zameraS na sledovanie %l inku f ¢reflilomsn maama
dr 8hy regul uj YYace bunkoivn® npg rt end/? voadnpbogv, esNme oTlsikft
chceli zameraS na sl edovani e ikmmibh2ntoos2dv® h®A sl

model och sf ®roidov, ktor® | epgie simuluj?¥ nS§

PoNakovani e
T8t o pr8ca vZAPRPVKRIIn4 ZGA. podpory
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Univerzita Komensk®ho v Bratislave, Vedeck
S| ov eapublik#

Abstract

Comparison of the expression ofMudd&l umnl i nmttedteend
strains, and using pLysS and pGro?7

Reverse transcriptases are often used in molecul
transcriptase (RT) derived f-MomV)Mol loneiys muomn siedeéradked
due to |l ow solubilithyeyteéeuvuoiogouoseeppodgsi bonsiyBt ems.

recombi nMotV,RTwéM deci ded tB. opoti amirzxe. sWd efcuritomerofanal
of chaperones and the pLysS system onwkehevop keduat it din
MuLVY mut2, created at the Department of Mol &éculcad iBi o
strains BL21(DE3), NiCo(DE3), and Guemwmbetpreaps eC41 nhDES3
C41(DE3) achieved the highest rate of soluble fractio
when using the pLysS system. I n contrast, the pGro7
successful.

Keyworred srse t;Eansoi;amptieesail ar chaperones

Pvod a formul §cia cieOa

Rekombinantn® prote2nyzmsychyi gfoRmacvhy,ugadka
potravin8rstvo, poOn arodsepkoud 8rrsntevjo dliia gnmeodsit ¢ 2kre
vyug2vaj ¥% reverzn® transkr i pptr&zpyr a(vikal §nN A tkp t B

revePgZR ilzioter m§l nej ampl i fik8cii sprostredkec
(RT LAMB) Jednou z nich je aj MeVvVenewnwBotvant
my gej | ek ®W) e[ BM. VeOk s teii 5P nipi Dlml 0i Sgtn8e6 @ L Yac i z
ami nokysel2n tvoriacich 5 dom®n d4JVodZanSakj
rozpustnost.i threit onattpgodukchi expresnlich sys
rozpustnost.i bol i uspegn® strat ®giteg Os&kk®h oc i
syst ®mu, | i pougitie molekul 8rnych gaper - -nov

Vs¥%| asnosti je najvyug2vanej §¢mhleak.cadi a8l
M§ veOk¥ diverzitu kmeRov, prilom vicdstvid dstri
cieOovich proéeepmesnl JdeEdkimpiRkiv( OF3), s T7 ex
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syst ®ndeeri,i ca enci owrm@mp.pr¥ozregmiy dapt iRmanl ibm§ @i a
produkova-MBLY] @R 2vMAavI m expr esBbvddipRe®n | e
C41(DE3), ktorl |je chodrlaakattd5 i o onmaanciho§ndarta§ cvicaen
sa pred g®nom T7 RNAxpokémibr 8zgvi Okrteonott @2 no
kmeni Yspegne exprimovanil &jeliak@yyvyHhpud®@dkkbr
urlea®zefekt2vneniaEd chhe Qauxl (fDEKB)zidelr I voEN)
Efektivita tohto kenmeprae sbinialaldipsodh r o etoRENeARprd v
syntet8zy-tR&NAI| sybhhEf 8Ky 2 vny mi pomocnz2kmi p
produkci i prote2nov sl¥% tagr anoYreek ujl e§ ronpe? sgaanple ri-
rast biomasy hozswy gevwsrkilae hr daumu setkn aas t i produ

Nagim hlavnTim cieOom bol o dosMualhvn urButz2v,T §
vytvorenej] na KMB Prif UK, pr os tsryesd EREntetcvod m o
Li astkov® ciele zahRRali porovnanie vplyvu
enzl mu. Z8roveR sme analyzoGrad EphLags Sv slyysu ®Mmi

potl 8| aj “)ceho baz8l nu expresiu, na rozpustno

Materi 8l a met - -dy
TransfoCm&@mopgad mnt n ®E. buddlgib.smé&) transfor mo

prostredn2ctvomoz mpadh ay@®someg olkQ . mi n%2t0 0i mkgu b o

rekombi nant nNf@hd .\py2gtzemadlgiac M5 sek¥ndpot elpdnot e

sme ich inkubovali 5 min%t na Oade. nalej s
anechali smepitielplionleuBdvaE a 550 ot §l kach za
regener 8cii sme bunky vysial. na misku s tuh

Tab.Zokznam pougitlich pEodakllinTch kmeRov

Kme R Genotyp
fhuA2 [ | orePEB8 mp[dgalE 3h=s
BL21( DE3)] sBamHI o -BemaoRlacl : : Pl acUV
ainb

BL21( DE3) Fi, ompT, ThsigBB dCaiBE 3g)a,l ,pL
can: : CBD f huA2aDE3gn][ dcmgT

Ni Co21(DE|sl yD: : CBD gl aDEBABa ekt d SBx
int::(lacl::PlacUV5:

OveEx ps@41( DE FiompT hs-ain8B ¢alB dcm (
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TaRZoznam pougitlich plazmidovich vektorov

Pl azmi d Genotyp
PET28muiRY Knf¥, pET2BraRTmut 2
pGro7 CnigrEeg rfb 2R
|l zol 8ci a pl azPmhiadzaonv edjov 2RNAONA s me i zol oval

denatuwoB3cGEMpPprs2 dav komalRNEIziyc k @B | 8D 8 e | renat
neutrBhimiazihmk Renaturovan% pDNA sme-20r 8A)Cal i
Poysugen? peletu pbDNAtDhka H&.rozpustili v

PCR Pozit2vne klony kotransfor mpwiugi g men o
OneTaq DNA pmpidiymeTagoe.yz3a VIisledok PCR sme a
agar -zovej poegitrdodmpi®byg RIAE. a

TalB.Pri mery PCR reakci e

Pri mery sekvencia (5"Y 3
RTmut , R 2 GGCCAAGCTTTCACAGCAGC
RTmut , F 2 GTCAAGCGCCGCTGCGTATTCCC
CmR F WD TTACGCCCCGCCCTG

CmR REV TGATCGGCACGTAAGAGGTT

Expr:esbBxapr e-Mu BMIRT2 Mp r elbB enh@diau vpri 37 AC p

T7 prom-tor bol indukovanl 1 mM | PTG. l ndukc
mg / ml arabin-zy. Vzorky boli po ukon| en? e X
bl otpomgaeaou PVDF membr 8ny -Hnal| Vmajpgtepr otil 8t k

Visledky a diskusi a

Experiment 8l nu | asS s me zal al i transf or
pl azmiadwer,enZ m pozit2vnych kIl on®@r aOaoel § c2i)ou
Z8kl adni m kEne RBmR booDm3) obsahuj %ca pET28a RT
analyzovaS produkciu v rtznych kmeRoch, ana
transfor mokv.al dNo IkmkIn(eDE 3 ) , Over B pnddOE3Cply HF
nhal ej s me VEyctoBdirRill(iDEBmMeRRET28a RT mut2, pGro7
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Obr . 1. Overenie pr2tomnost:i pl azmidov po trans
T

E. NobCo(DE8YPBIR21( PEgm®&St - dou al kalickej 11 zy.
Dr 8§ hmo Z4i:t 2 vna Kk o nmurto?l daR-8ghEak2-@mE R2?2 8nuRAZE. NioCo ( DE3) ;
dr 883 kI-8mETL2 8nuRTRLwsES ZBb2 1 ( DE3) ;
dr 8lhMda pozit2vna kontrola pLysS
Obr . 2. Overenie pr2tomnost. plazmidov po trans

E. ©Ovoéi ExXpressEC4BPPEBPE&8) met -dou al kalickej |
Dr 8hmo Zi:t 2 vna Kk o nmurto2l dag-§hEak2-8mE RFRETMuU tzE. Owdxiprses
C4QDE3) ;5-8&r KBH-8mmGr o7 aRpRTZ2E8 BOL2(IDE3) ;
dr 8hapozitzvna. kontrola pGro?

PodOa visledkov agampozaoveilellklkdansWolr A% i
E. NoOC®E3) pET28&| Bmodkutl 20m@éa Express C41(DES3
RT mut2. Tiedg sme predpokl @adial i bdr( ODEBIs P Lk Is
pET28a RT mutk2 okav BhRtilKIDEB) pGro7, pED2&a ®R
kl ony kotrnadasBlo2 m8@RBE3) pLysSklpBYy2&a aR® mut22
pGro7, pET2&e REA motPE®RdlhnadVveouSpomocou gpec
pre jednot( Olwr® bpd) aadmi dy

- - H
2000 bp BN q u u M8 1903 bp produkt
-

RTmut2 primerov

763 bp produkt

700 bp L CmR primerov

Obr PCR. overerti.e BbI2d{®dDE3) pLysnsut 20.ET28a RT
Dr8ha 1: gtandard moGekaRuoWEBchlhhkbt bsBZDISlN)ALadder,
pri mery dRBrhwat 2:: pozit2vmatRdnghal 8: pEEg&aaz2RmMa kontrc
dr 8ha 5B) kproinmeir;g 6mR 6 : p02|t2vna konkmmﬂracdlpeﬁ;has; dr
8 : klon 1; .dr 8ha 9: kl on 4
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RTmut2 primerov

763 bp produkt
CmR primerov

Obr PCR. overerki.e BRRIGWEO®GEr @ E, B2 RMiut 2.
Dr§ha 1: gtandard moGekaRoVEchlhkbt Rbest2 DNNAra&hdae r2: T
pozit2zvna kontrola pET28a RT mut2 amplifikovang8 pri me
amplifikovan8 pri mer mi RT; dr 8ha 4k:l oknl o8n a7mpa mpfliikfoivka
pri mer mi RD;zidrr&%ma &ontrola pGro7 amplifikovan8 prir
pGro7 amplifikovan8§kponmér mmpCmRChkEyY 8hh Bri merm
dr8ha 9: klon 8 amml.ifikovanl pri mer mi

Pre Nalgie | asti 3p.r §i@C os(n2E 39R b &l 2 86 kkl | oonn
EcoOiex ps€41( DE3) putk2BABERTBbR2 1 ( DE3) payssS, |
RTmut 2, AE . kI 8@l2i1 ( DE3) p&ROMYt 2p E TZAB0zdint® van y mi
kontrol ami . Po overen?2 kploornovwn asl me sursek urtooz|pruislt
(Obr. 5.).

— # W — Poritivna kontrola 75 kDa
70 kDa — S

Obr.Po5ovnanie solubilnejzhyakckmeRaphegsie RT
aspougdgit2zm sysp@®mo¥. pLysS a

Dr §h@at dndard mol ekpt ov®thBseshmbheds Prlo8tle iknDaNa,r; kPerro t(eli On t

dr 8ha 2: exB.r eBsbi2al (ROIE3Wt pvET28a; dr ha B2 14 DERBgsipETRB a

dr 8ha 4: expk.esBle? IRTDEBU)t 2p T 28a, pLysS;E.drcSha 5: ex

BL21(DE3) pET28a, pGro7;E.drNSfiCa 26:( DEXBPr e@EiT® 8RT mndut82h av

mut E. veowoéi expres CAdLEDEB3B: ppdo2eBbtcvinaa RTontr ol a

Zporovnania kmeRov sme ako EhajGodaipistene]j ¢
C41(DEP)retoge naOlwest B nyhiklnlzieyrad &4 % vygg
sign8lE. vB®dRI1(DE&MEe R &NoICio( BB3) athmrht ov por ovna
najniggiu mieru produkcie rozpustnej frakci e
opribligneE5,Blo2d @CPERINtiIii pougit2 syst®mu pLysS

produkcie rozpustnej RT. Zn2genie intenzity

6 4



~

S i vysvet Ouj eme t 1 m, geprRTt onitee njteo porlea zbmi rdk wp

bunku z8Sag navyge. Naopak plazmid pGro7 ne
uspegnl . Dosi ahol najlepgiu produkcini crhozpus
expr esointt ov porovnan?2. I ntenmizbktiagma gbBS5 ¢ éolsi@ p1

BL21(.DWVE3R)mc i Nal gi eho postupu rrEavOmhExipmes tr at
C41(DEIBgzmi dmi pETPSGa oRTearmus,2 lai budik® sl e
svl sl edik.anBib2zi (DE3)

Z8ver

Podarilo sa n8§m YWspegne transformova$S vge
expri moivalS-MiMLW mpoRownaS jej pedunodil nw €¢hakm
Ako dvoch naj Y%spegnej g2 cekhh KBaoRdi(dDEFEBGFEoImal i de
OveEx ps€d41( DE3)o n8&s Natigeimedl8owrkom optimali z8§

viznamn®ho enzl mu.

PoNakovani e
Pr2spevok je VvIisledKkKPV-YODdDI6i zBNa ler opmaljo &k
regul 8cia energetick®hos ompehtialbao RmMePIivid 002y labsa deer |

ABakteri 8l na Lon prote8za ako perspekt2vny n
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Vplyv adit? medudap sakaV a®éjo homogeni z8ci
na vlI Sagok MarpVEStOe|ji M

Petra B&é&r zBeadryboovr8a |Ehealr|l okya§ Aaltekxeavnidcrha KS2 gov
Evatruh8ht RZdekgd ,LSvamslki-d4v Stuchl 2k

Uni ver zita B<oameinsslka®heo, vVPr 2rodovedeck§8 faku

bi ol -gie, MIynsk8 dolina, Il kovil ova 6, 8
berzedyova2@uniba.sk

Univerzita Komensk®ho v Bratislave, Vedeck

S| ov eapublik#

Abstract

Effect of culture medium additives and repeated u
MuLVEincol i
The main activity(®T)réeeetbhe transcriptasaeasof RNA

frequently used in molecular biology and disease diag
derived from Moloney -MwkV)he Wwhkiukiaeimslac otnos iuedep(rddds sd i d U &
solubility during overproduction in heterologous expr
activity and solubility can significantly affect the
modiefd by adding some additives such as ethanol or Ne
affect the yield of solubl e pMuwLVWeimut 2I,n coruera tsetdu dayt, twhe
Mol ecul ar Biology, FNeSI, y UeKd tWee saifcfcecsts fafl | gddi ti on of
ultrasound homogenization on its solubility. The most

Keyworred srse t;cahsareathasg@itmesasound homogeni zation

Pvod a formul 8cia cieOa

Reverzn® transkript8egku  RIP70b0l akoobtgtla
onkog®nnych v2rusov. I ch hlavnou aktivitou |
vyug2vmah®kul 8§r nekijadgn odt-igdlse mceboomnt ejRTo skup
poch&§&dzMojlYcnay hzo v2r usu -Muylgve)j T I8¢ urko&mieer n(8M v e Ol
mol ek WOI0y Tj e4p. 1Sk50a b§n@®pa s doh@hlyade m@Bmal c a
spojovaceijod®@rRI®Hzyy adg popmitsoakamirg kompl i kove
rozpustnosShetierpld odulk&ilichv pgpresnich syst ®n

Zl ogenie kultivaln®ho m®dia mtge vIznamn
rekombinantnl dhH egr atje2incohv, viaadset nost i, ako sbY
arozpudMeEp 8 Smogn® upravi S aj akoi g@n¥emamioé k ad
[5;]. 6Ad2ci a dd %udttanvallm®hapm@duaczdvobdyragmehbti L
Rani bi zEmafp!| W8t o o mteispadsioBihrdaimn % zmeani pH m
ne%mgi vot aschofPnedSodhdgamdsSBmwp| yvRwsjtenowti memt
amen? synt ®zu DNA, | o vedie k amplifik8ci.i C
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rekombinant rfd.c hPrpiraoztnei2vniow pl yv na produkci u |

obohaten? kul tizwd lgre@t/po k@€l 2 o @aidom | e e X
rekombinant rEej ,cofoini k8awyejyvy boli testovan® ko
[6) HostiteOsykWRabownklyi husd parul bricostasay, al e t e
zmi eachaBhtnej] weditwary &, 5 M NaCl. Aj napriel
zn2gili celkov¥ peprastuviakansa8&§mnwopak zvlIg

vysvetli S javom, pri ktorom osmotickIl stres
sYhet atmelmal -kt or ® napom8haj % spr8vnemu skl a
osmoti ck®me xgwrue sFaup@roklo/vlas sedi nduk|l nTm tepel |
sa dokonca §dmbina®h lzor T ek o rab iakaainyritegy y7 ©® m%a §
zj €jel kporvoedukci e tvori6.aTiegdgpuespt s®bf haknoigani z ¢
vpl yv tmao sMiliSaasg ok ci eOolviRther ptriarte 2jne . p&p2sanl
homogeni z8cie najm2 na regenak§éizonyEpk o mbi o3

Predmetom nagej -MpLSceedbdta MmRAIVIM mut §8ci u
n&MB FRFPUK ku or ej sme testoval. optimali z8ci e
porovnaS vplyv pNaCtn®wk aiv net amoazlpwsda nosS pr od
inTch gtw%wdii. Tieg sme sa rozhodl i anal yzove
na viSapgaktn®ho prote2nu.

Materi 81 a met- -dy

Expr:esNa prodMkeVumRT2 Ms me £y o@Adixaplise sbunk
C41(DE3) pHET2BecaORler Express C41( DE3pGp&T28Ak:«
z8kl adn® m®di um sme vyug2vali LB, prilom sme
aet anol u. Kul t i5W8 anla kpurlé b iveal anl®h ov m®di a pr i 1
poldontrolou T7 prom- togprta clkkel) apdriwsdtuwkeodvnazncst vporm
| PTG. Pri pougit2 kmeRa obsahaij &&Behmop6&kaV §p
gaper - ny pgrniddugmzamg ! ml aramtiinc kkgPlphri¥z ot Ky s me
odoberal. ppbasskénhed2negxpresie sme kult %ru
uskl ad20!l ACppie Nalgie anallzy.

Homogeni z8ci:®Pelletiyadbwmk ek S3hhembuebendobbant

roztoku. N8sl edne sme i charmmplmotgeda zdW¥ a%,i |pag
sek¥rud,z: pauza wPpomeme gskermel £48kchimav knp dods at edi

sme vzorkyneowoppashapjafrakci e.
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WestetimgbRPmomdst up sme zal al i p r 2 pkrtaovrooum psonhey ¢

separoval. vybran® vzorky.elR&kmoc e kl@h ovg mps2ibedu c
mA 5a0N,1 hadi sme preniesl.i vzorky gt ot ewan W DF
me mbr §nu. Po bl ottingu s me bl okowaloit i In®tglpye

i nkubovan2m membr8ny v 301 md gBSTUgeono®bhokml zen
sme membrdwal ii Nk ur i m§r-Mioss Pentnd Et@eiR 4 mkC.
premyl i membr 8nui mloeh okalm TBE& jau sa@ansekund
MousePo premyt2 membr8ny od zvygkov sekundS§8r

sign8MURV WMut 2 pomocou s¥pravy BioRad Cl arit

Visledky a diskusi a

Ako prv® sme porovnal. vpl yWupr V2 dnat Ru ( ©tb a
1.), pod@OaAkaokontrolu smé& pn®ddiul.i Dlou INtail & «i
sme prid8vali 1 % ag 5 % etanol u.

1 2 3 4 5 6 7 8
— 75kDa
70kDa—

Obr.Porovnani e MMulbhiultvB.y CRoTei Expr es p EOL18(@DE BEr o7 v
m®d ipur 2sdavkom Et OH
Dr 8ha 1: gtandard mol ekRaid @RUIlcér hProd itoasitfe prmrn @ eiorv L e
dr8ha 2: pré@&xpmeasiOa MBTEapOB e xpr @3 aladdRTEtpOH e xpmr &sa a5 RT
pr2i % Et OHexpr @l a3a6WMRTEtpPpOH e xppr @sad4a7MTEtpQH e xpr &lsa a8 . RT pr
5 % Et OH

Najvyggiu Y%roveR prMudlik ariug 2r cszmeu ptorzojr oRTa |

spr2davkom 1 % etanol u. Z8roveR sme analyz
vkul tivalnom m®di u (Obr. 2. ). AkNoalkgaret rkoull ut isv
obahoval. 0,1 M ag 0,5 Npadda&pt o vZalrio vied®l msinek

m®d iOuy 5s M Na C|
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75
70 kDa — G s

Obr . Po2Zovnanie sMulli mig.2 coTe iExpress C41( DE8B8B pET28a,
m®dipur 2sdavkom NacCl

Dr 8ha 1: gtandard molekulovich hmotnost2? prote2nov P

dr8ha 2: pr8zdna;LBJdrng@hdai u3;: derx8phrae sdi:a eRXTprvesi a RT pri O

pri 0,2 M NacCl; do38IiNa C6 :d r 8xRparr eéssii ad MARTA Gobrrdir 8k,pr 8si a RT
pr s5MBacCl .

Najval g2 podiel rozpustnej produkcie enzl

0,3 M MaClgomV kroku sme sa rozholpiti mat ozga s
ad2zcie etanolu aj NaCl ( Obr . 3.). D8racdvigR vsn
Tieg s me psoad Qao[BVhzgodrkuaga S, | i mwdeemnmafuddaptys o
priaznivl Y% inok tak, ako adapt 8ci a-Mud VNaClI
mut 2kmendBcolOQver Express smo4 ekhEIR)y nyymi b ejzaper

mol ekul 8rnych gaper - -nov.

70kDa—

Obr.Po3 ovnani e MaMulbultvE.y CRoTei Expr es p EOLB@DEP) i expre
vLB m®ditwenagch podmienkach
Dr§ha 1: gtandard mol ekad @RUdlcér hPwod itositRe prprt; @2 eiorv L &
dr §heax p2rreska @®RIé WEXpr espETCZ2&udét DEB m®Pddug8hkhpr 8d8ska &®RAIl v
Over ExprespETC2ug RPHIB)LeB7 mPddu8kpr éska RGeWEXpr ess
C41 ( pEESN)2nBuat 2 p GL BT® S un e adlamlt¥%o \Ed rOtHr 8hpr BsE.a ®4dl v
Over ExprespET2fug RHL)L 87®ds uadalpmidw &n OH; edpBbaE &: RT v
coOver ExprespgpETCHtug RHIJL 87®dS u0, 3 M Naex pr; e diE.e88 hddd | 7iv:
Over ExprespET2@g RHPO)L BT®d u0, 3 M NaCll mt %n &a Oblpt dvgha ¢
expreskEa RIEWEXpresgsETZug RHHB)L 8T®AS u0, 3 M Nadllm+ adapt
1% Et OH
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Zi stild sme, -MelLipoloalukfce kmBED dPYe maEwpr ess
C41( bx3z) pl azmidu pGro7 nes%ceho moimeélulkeme
by sa mohla zvIigp&dpa [6pptaikma Isi¥z Scuil &cihval n§ t

pridan®ho induktora pre cieQOovIli prote2n, mnc
i ndukcieVidasperdkyowk8zali, ¢ge etanol bol ef ek
jeho admaplt@ej akwlt¥%re nezvigila viSagok rozg

dosiahla kombin8cia A, 3% Mtlwmnmd entpro8 caidoawp t B C |
nebbtnamne | epg2 od samotm®edi stk &% Ppjre dmokw] et
igetrenia ytodnoti $meako najefekt2vnejgie te
sme ls@ami nkSeiHEosoOVver Exprese®ET284 MRIVMmMut 2

rozhodl i analyzovaS vplyv opakovanej homogen
4. ) . Postupoval.i s me homogen&zbednim vyog
zostatkov®ho bunkov®ho pel et u nak oNal gs me o

homogeni z8§ciu opakovali 3 kr8t.

— - —75kDa
70 kDa— o

Obr.Pod ovwphiyeu opakovanej homogeni zRBT&MiMau Luiuttr2a z vu k o v
VEcoOver ExQP4 EcBpEEBT)28laB me®gpird de ¢ k BMQOH

Dr§ha 1: gtandard mol ekad @RUlcér hPwod itositie prprt; @2 eiorv L &
dr8ha 2: vzorka po 1 homogeni z8ci.i ultrazvukom; dr §h
vzorka po 3 homogeni z8ci.i ultrazvukom.

Na vIislednom m¥ejsetueerdn eB| otdee d kdn cdar uehjej t re
homogeni z8ci i ultrazvukom sa n8m podaril o z
poznat kov RTi-MpuV imditkBcthou chromatzaodgamii au
jej celkov®ho viSagku.
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Z8ver

Dspegne sme dosiahli RITT-MehV ewmlpmdEdduckicii e r
Over Expresprecdi(PEBIctvom bhE2 mPdi 0. %Tied (a ndin
viznam opakovania homogeni z §cizeviuwletnri auz vcuekl okno,
vi Sagku lkwizf imuS§ci e. Tieto zistenia RiTopMRaj ¥
MuLV | o mtge rozg2riS je vyugitie.

PoNakovani e
Pr2spevok je visledkPwW-YDdDI6i zANea ler opmaljo &
regul 8cia energetick®ho metabol, APMFIOR21®o0del

ABakteri 8l na Lon prote8za ako perspekt2vny n
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l nhi biti oR2o0fle@RAIl Leceptor function Db
antagoni st
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S ovak Academy of Sciences, Bi omedi cal Rese
cesta 5779/9, 845 05 Bratislava, Slovak republic; andrej.bitala@savba.sk
2Slovak Academy of Sciences, Institute of ChemBtiyp r avs k§ cesta 5807/
Bratislava, Slovak republic

Abstract
Human cytomegal ovirus (HCMV) UL141 inhibits i mmun:

killer (NK) cells and cytotoxic T cell R2RbyroCBh5modu
CD112). Recent findilnsgos as ucgrgetsitc atlh acto nipLolndelnti sofa t he HC
its significance. Therefore, we aimed to develop smal
interaction with target receptolMée fhuwsiinglki bbui hgiintg
structure analysi s, suggest t hat synthetic glycomi me
glycoprotein HCMV UL141. They would disrupt TRAIL dea
Key woHCdIy : UL141; gl ycomi meti c; i minosugar ; cel |l sur f

I ntroduction and Objectives
HCMV gl ycoprotei n-siULel 444 d rsenttel a mu letfif ect or

primarily responsi bl e for evasi on from NK
mechani sms: i ntracellular retention and prot
expression of CD155 and CDIl-22anwwhCb@®4altl] vatte
and inhibits expression of tnheediTaR AldL kd e atihng
TNFamily cytokine [ 2]. UL141 togethetti wieth
modul ators of-remmbbhtegd!l pat mmape and act as a n
t hat inhibits the migration, Hmrhwercd ede cced A i

l addition, UL141 was reportednterafcfteantg wirnd

[ 4], support t hmemmmmharbe ttiroaan oo mptl asfmasever al
and play a key role as structur al component
canoni cal compl ex [ 6 ,.ct hogal i gyt itnhgat t hae ¢

i mmunomodul atory protein can have.

The above evidence suggests that uL141 c

therapeutics development, thus we sought to
acting drug. Il n general, this clas®enbifalant
components of the virus itslelrfectehdi deugsntt
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process required for viral replication [ 7].
[ 8,9] with detailed receptor binding interfae
mol ecul e interactions. | mi nosugartshiseeamtti o i
devel opment as t heidri raencttievdi rdarlu gasc thiavviet yb eaesn h
of enveloped viruses [10].

Il nitially, we evaluated the Tladd)i l it 06y i ohi
t feor mat i on TolfRAtRIZ2e cUlmptllenx waissenggs, such as EL
on these results, dwee moendeltd £idz e d pa d dni2zZligan a lo r
A complete set of 21 compounds was tes-ted fo
toxic properties.

Materials and met hods

Streaml|l i weadeHBlL IbSAdherg basnsdaynwg of recombir
HCMV UL141 to -Ramaetd d&Aeéd glycomi metics was
ELI SMB assay. Biotinylation of UlYMidtcrwas p
Bi otinyl at i-PlndrHKicth, ( SJiSgAma Purified UWL14X pro
Bi otinTag Reacti orki Bu NBeBIi fqurion i rdeeadg @ mt tvaes f |
by dissolving thestvearaill e owmadeewtas Wme ald fgnelth ectfeb i

was added t o achi eve a 20:1 mol ar excess o f

incubated for 30 mins at room temperature (R

Foll owing incubation, unr eadtngd choil aitmnn i wmad urd
kit. The Dbiotinylated UL141 protein was el ut
Biotin incorporation was verified using a co

assay). The bioti nytliaftieedd ps pd ceti rno pMacst d rhestnr igau
i nstrument and concentrated to the desired |
stored at -tderAC -8€erA@rhtoartml shogr age.

The ELIMBA (3,-BEtramethyl benzidine) as s
t hemmobilization of biotinyl a&MM2180ULSt4rle pptraovtie
which was resuspended afld (WB8Shed 02 @Dpée-Hive masb
bead complexes were incubated at RT for 30

toemove unboundL pafottehen laenadd addudsepde ntsoi oena cvha Ww e
wel | pl at e, stabilized with PBfE2)lamdasbofied
cotnr ol (containing appropriate di met hyl sul f
mi ns at rovasmh&®d, ahdl | ®@ed nbywbaRAbL for 15 m
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washed t®RwBfeawdthncubatoend ugiatt rd HRRt i body (:
Fi sher Scientific, USA) targeting the contro
washing, plates-l1Wemeé ndelwentehhp & @& ofl durdbtl Fea TMB( Si ¢
Al drich, USA), and theLfwatti OMBw&8sopteppati
at 450 nm was measured, and data (mean N SD)

Cytotoxicity:@Genld scewedr ev igabeld eigtl ya the aat9 6a d

16cell s per mwablr d mentt hef cytotoxicity of t
i rradiation). Following 24 hrs of incubation
ranging freMmafedsit tco mPpD)unarsd (flol | owends pley t mioar.
Cells afterincelamedntf owrer 8 hrs. Untreated
control, and DMSO treated cwdrles c(oans iatperreod rvie
0.5 mg/ mL MTF(T4-cstorheutt h yols2 R(HHi gpzhcelnwyll t et razol i um
di spensed itmhewd®bh wkht eoénd incubated for 4 |
was r emoveld oafn dl 0200%veaDMSadded t o each well and

a microplate shaker for 5 mins to dissolve t|

at 550 nsnpewstirnmngo haot omet er . DMSO and MTT wer e
ScientifickeUWSAhe Blmé udaron, the greater the
cel lsxpd&tilmental compounds -vereplhmeastue®df ars i
averaged values are presented. Cel | v-i abi |l i
positive cells normalized to the wuntreated

represents the cytotoxic zone.

Results and discussion
To evaluate potenti al UL141 ant apasedt s,
binding assay. T hi-lsa baeslseady aunttiilbi ozdeyd taeR 2dHeRPe ct

receptor, with TMB substrate servi nignyasattehde
UL141 is immobilized onto miacatoepd adyen awled d ds .t
R2 in the sample binds to the I mmoR2)iwkidclL
refl ects I ts binding acka vi(-HR®d )i s a rdteitbeccd ye.d
i ol l owed by a colorimetric reaction, me as u

att5®m, corresponding to the absorbance of t he
activity-Rd>fi §RAFbportiomaltytoneabear egtiatalt hd
Tamassess potenti al -caonattaegdo nwe ltilsisc uwbdaree dprvel & h |
compounds before -RBhe additesnl s IRAWEd t hat
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of the fourteen compounds (5, 9, 14) prevent

of THARlI receptor binding. Il n c-4ond 6astg) Ibtied r e
not interfere with HRREULIDGPY maotmpkeeaodddidye WiRG
signal detection. These findings sftiggmati bha
of theRAIWRAL4LLL complex, implying that direct |

and UL141 could play a r ol @ heameé xtthiex pwas mfeuw
The ELI SA results clearly demonstrated that
prevented TMB signal gener at-Rd nr, e camtgerst b inmc
contrast, compounds e2fTere9 wiahdthé dRo2d mabdt o
UL141 compl ex, as indicated by the presence

compounds 15, 17, 18 and 20 may inhibit com

observed in previous assays (Fig. 1 C)
A o o
O
[ O O [

% T™B
" substrate
+ STOP resgent

Anti-F
= Srvbos
X X
uL141 Eampad \ TRAIL-R2

y
uLia
& or
e
1 2 3 4 )
Add ligand Add compound Add receptor Add antibody Add substrate

Compounds 1-14

Derivatives

ctrl TRAIL-R2(+)/DMSO(+) =1
ctrl ((/OMSO(+) B of 'hit’ compound 14
ctrl TRAIL-R2(+)/(-) =]
ctrl (/)
cmp 14+ HEH v
cmp 13 ‘B Compounds 15 - 21
cmp 12 HEH
smpill B ctrl TRAIL-R2(+)/DMSO(+) =N
cmp:1% = et (/DMSOW) -
cmp 9 HEH ctrl TRAIL-R2(+)/(-) =y
emp8 .-y A
&7 B amp 21 B
cmp 6 (=1 emp20+ HEH
cmps Bk o .54 B
cmp 4 B apis. HEH
cmp 3 Hl- emp 17+ BN
B cmp 2 8= c cmp 16 B
emp 1 B emp 15+ HEF
0.0 1.0 20 0 1.0 20
Absorbance [OD 450] Absorbance [OD 450]

Fig 1.-batedBrAeening of de(icwmadli dfeo rc otnhpeoiurn dasbTiRAttLYy t o b
R2 compl ex nf oori Mdntei egmi nci pl e of the bindindgAgssay is
I nitial screening was péer{fBAnmoed ewiethh afdidi $i e2dnlalr deen v

were screened | atrGhbgen hand aynel aeswagol or indicate p
ability toRdIbickd TRA] Lwhile yell ow i naddmmdwemsdotl ke dunf a
indicates biRA, ntghuo MRAdiLst urbing effect on compl ex

e
the controls -Jfcant) oPX FIRMBOD abtssence of any compo
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To ensure that the selected molecules (pc

affect cell s or ti ssues, a cellul ar cyt ot ox
fibroblasts (HFF), a type of pri masye,fiwernd
chosen for t his bi oassay due to their di st
Foirnstance, the HHF cells provide a relevan
susceptibility to HCMV infectiseas, adnd irteyl e woi
clinical scenarios. To determine the -2lc,t ual
we tested cellular viability using an MTT as

at concentrationssMraanmgiamy fproecmi ®l Pk tcytDO® oxi ¢
for 72 hrs. Tested compounds were dissolved

any signs of insolubility. The cytotoxic eff
that caus®$d amomedudhtainod 0 % in vi abxpercieme st al
compounds were relatively well tolerated in

pronounced cytotoxicity was observedewehbhh co
at | ower concentrations in the tesbhbavw) . HFF ¢
Compounds 2 and 3 were deemed cytotoxiic at c
15Me I n addition, compounds 1, Wi, t h5,apaonpdt 09
properties observed atg/cminc(earft Ve xwhnds® h eegsit nern
A549 an«€6VEROI s (data not shown). However, ¢
compounds 5 and 9, despitei vtilteyi ragdad moesns tUlal
excluded from further evaluation. Conv-ersely
15,187 or 20, even at the highest tested con
i's selective and (hraisg.a 2wiAd,e Bs)af ety margin

A Compounds 1-14 B Compounds 15-21
HFF-BJ (ATCC CRL-2522) HFF-BJ (ATCC CRL-2522)
v = v
= n v
1.0 ‘ ?ﬂ- ;. . 1 1.0¢ - ::'::{,
_ | | r E) * 01
— ] . Swmvy® = *a Jt%
g R AR B ° e m 025
a S @ a 405
Ea Viable zone s | Ea Viable zone s 1'
3 o | 59
Efos | E20s 25
S & ® g sg™ 5
z5 | | 26
© L4 B © e 10
° o g, %2 0| £ m 15
¥ e f | Cytotoxic zone
Cytotoxic zone e + 30
[ M ® 50
0.0 { 0.0

0102505 10 25 5 10 15 3050uM 0102505 1.0 25 5 10 15 3050uM

Fig. 2. Cell viability responsesneasured spectrophotometrically by OD at 570 nm (formazan absorption)
induced by the compound$-21) studied in human foreskin fibroblasts HBB (ATCC CRL:2522 cellsYA, B)
for 72 hours. Cell viability asvisualized by fold change of formazawositive cells normalized to the untreated
control and DMSO. Viability reduced below 40% represents the cytotoxic zone, below the line in each plot.
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Conclusion
Advances in genetic engineering, proteom
preparation, and a deeper -depdeéewvedamaaimugegombd

proteins a promising avenue for creating

bipdhar maceuti cal properties capable of over cc
With its polyfunctional properties, the wvir
criteria to become a solution incermtel prelvteait
knowl edge shows that it is a promising fou

I mmunot herapy.
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Gt %di um sekr ®c i emectiaebQol viTzcnhp rgoRehiotv! zeyp mv
syst ®me Gamdksiich&k yut il i s

Branislav Blagko, Lea Luk&8]| ov 8,8 nDeKmriashau | \oc t
Uni verzita Komensk®ho v Bratisl ave, Pr2rodov

Ml ynsk8 dolina, 1l kovi] ova 6,Bl84s%k 01453 @urna thias.

Abstract

Study of Target Gene SecretfCandiacdhadr wdillcibsen M8y ab
Yeast expression systems are esseQandildadfofre rrlencgo mb

advantages due to its safety and efficient metabol i st
i rc. ukby |l eshancing secretion mechanisms and regul ati |
anchoring to the Golgi apparatus for i mpraosvee dp rponocttee rn

with reduced glucose repressi©n. ualshliashwosrtk fcoornt bii dtue
applications.

Key woaadth i d;& nuteirloke mragdelgeMm | s ac;mav aee met abol i sm

PDvod a formul 8cia cieOa

Kvasinkov® expresn® syst®my predstavuj %
apli k8ci 8ch, najm2® pri produkcii rekombinant
vykong§vaS eukaryotick® posttransl al n@nmaeadi fi
di sulfidovich most?2kpwdolikéadaRwivenalpowt ev2lnhoo
kvasinkovich expresnich syst®mov je ich rl
genetick8 stabilita a[blezpel n® priemyseln® p

KvasiCakalutdeai§ svli znamn® bd odteacvhenmileo gv ¢ k om
vNaka | ej bezpelnosti a t &eaoaekabdsynRagongsai eece
Z8roveR je t&8to kvasinka zn8ma svojou schopn

a produkovaS vysok® vIiSagky biomasy. VNaka s

I
expresiu rekombimgntnich prote2nov [ 3
CieOom nagej pr8ce je vytvoriS efekt2vny
Candi d.a HiltaMrilsm bodomen€ghbags€uj mu§ee je over
reSazca Oudskej enterokin8zy (hEKL) do gol gi
procesovanie sekretovan®ho prote2nu. Visled

expm@®ho kmeRa, ktoprbckesdeaetekekveynVch sigr

Nagim druhTm cieOom je vytvorenie siln®h:«
mi ni mali zovanou katabolickou represiou gl uk-
zachoval <citliwmwagé&j npr8ailtehoeme& docieliS d
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vget kT ch gtyroch chromoz:- mov sk¥manej kvasin
T%t o del ®ciu vykon§vgAme , pamocdu smepasdoddlglt ph

| astiach nagej pr8ce. Po del ®ci i bJddearke itue st
vmet abolizme malt-zy. N8sledne budeme hOada:¢
MAL aktivg8tor. Budeme sledovaS vplyv g®novej

prom-tora pML9 a z MAL prom-tora z mutovanlm

Mat ermet - dy

Tald Kmene pougit® pri prs8ci

Kme R Genotyp Zdr oj
CukR. (uy il gl cF:: 1l oxP [2]

= supE44, &BlRatZ&M15bH) .
DHB E( 9ol recAl, endAtl, grpehhaa I nvitrogen

TalR. Plazmidy pougit® pri pr8ci

Pl azi Charakteristika Zdr o]
pXELl Pkexz2 KEX2 SSreHewn &, pfavraigre s it [6]
6x Hi KeX, TDGL C "TT&Rx ZHIaBx3 ,
pXE2 Pcex2 KEX2 SS, [, LBKR,HKdé&EK GDC "T1 6]
| &®x HIl B3,
poA K t pUC Uxyill,®Px "Zle®x MAL aktiyv [6]

Tab.Enipngugi t®.pri prégci

Enzl m N§zov Zdroj

Restrik Not, Pvu, Ssp, Kad New EnglandBiolabs,USA
endonuk
KAPA2G Fast Kapa Biosystems, USA
DNA poly ReadyMix with Dye
Q5 High-Fidelity DNA Polymerase New England Biolabs,
USA
Protes8 EK Max Enteroki Invitrogen, USA

Zavedeni e pl apzX¥nd2d od/o pXiErllo @ mi- anyp: XpERE 1s nae
gtiepi |l i pomocou r egptordi Cka nre§v oednud omlurkd becwz,y zKaa

do chromoz- - mu CuCE. ktiélRizsmk dgsismley transfor mov:
pri nasl edovnlch par ametqrao kha:p arcasf 2atiice e 2%c k Vv
do chromoz- - mu kvasi rkiyeldeongeljo hpoomod coogu cHleg 3 r e k
pozit2vnych klonov sme vykon8vealinaja khenceimt
antibiotika zeoc?2nu. Overenipemomgtoego§eirev@alca

spougit2m primerov HISS3 A3 + Gwlimtt AL3C a
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Overeni e ukddod vl maokhEKI e.:Satkatnovvietnyi ULEaKKk t i v i
predch8dzala fekotogmod4BRc m&d wvu, ktor8 prebi

expresi e smégiobmorclow rsonb k8ci e alebo chemicko
reakcia medzidetrimirce deDx®?@mo nf $ao x WmPBa 1 lkea micyz opl a
abunkovich konmpazttanent sDEOKr &tou viordke sme pr i
rozt okCITr(i pRT8) edde | koncienN§$lce nd somek.yjdend n «
sobsahom enteyokmhnEgakii h&EK pomes eol,l mv) 4( 1Z me s
sme inkuboval: 1h, proi 37AC. Pozi-DEDhusd&ont
gtandardom EKMaxE. Po inkub8ai ivzsorek ogwe@tka itul
roztoku, Os5obbdTdHEm, 10 % (v/v) glycerolu, 20
ME a 0,05 % (w/v) br -mfenol ovej mRAIGE.] . Vzor
Zavedeni epApgklita zdnoi dcuh Zpa mézk e mom: z av @Alletn i o p | &

chromoz- - mu CuF Kme Rgiad nkovcaosui ntkgmo |l ogi ck e | rek
plazmid pogtiepil: regt Nokl nlT miraesfionmBtie§z.
el ektropor8ciou, pri nasl edovnfilahkappaameanoi

eF . Sel ekciu poziytklomBywah i klnan @wts mé oaviminel 8ch
koncentr ci i antibiotika zeoc?2nu. Overenie
homol ogi ckej i ntegr8cie sme wuskutol nild.i pom
kombing§cie navrhihnut Akth pO¢ Imktr bktPBP . P2 a

Visledkykasi a

Sekr ®cinaagejolplréstii, ¢t %di a sekr ®cie cieOo
overi S integr 8cipuXERI a(zObird ®2v) pdXoE 1c 8 omo ziasu |
Yal el om ukot venmean uhNEaKALg 2ddoh kr okoch sme Yspegn
protg2erdyozlivich frakchdnKavim®dilkomEartompe mtzo
stanoven?2 akeivazypyamEKBEAI I l en veOmi sl ab¥ al
vi di eS1 njae doort.l i vT gdr aw rBghoazcit,svsn osi %2 kondir e § p u |
veOmi sl ab®horwgpylva, ge aktivita testovane
sme zaznamenal veOmi sl dbbra kak tei wiyttw ph@azwmzor
negat2vne, npgejtopeScieksy®eidDom&chb prote2nov |
m®di a.
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Obr.Ovkerenie akti viiztoyl oevne®rebdrjm kzi nzgpkazmghakompart ment
kultivg8cii proaduklti®ic kmeRa

lLadde?2. Negat2vna kontrola, 3. Gtandard (komer|

(pXEl), 6. BK (pXE1lQ¢yt dp!l MBua ump XBPXEZ2)9. 8BK (

Domni eval. gme namenagnd uk n2 zkej aktivitu
nedostatol ne efekt?2 wmeijt oedtlrvaokdaii es mer oetxep?enroi vim
dvakr 8t , prilom sme podmehomi expacem@®ntpar an
bunip®imocou soni k8cie vykonal:i ag gesSkr§gt,
aktivity sme nezaznametnraelSo n aekxnpeerr o(mteand ree szmmke
nami esto extrakcie soni k8ciou zvoliliolextr ak
Yol i nm& sl ¥duj “uci ch krokoch sme kongtatovali,
splsobeng tim, ¢ge Kek@8chbroamvibnovBcbbphasmid
|l o mtge maS za n8sledok napr2kladgineeste&bh
mMRNA, zn23gen% schopnosS vpopbdpbhehAng@kdit ploniuc
vhasl eduj %ci ch kr okprcehd Obedée me Kema2gipSrom-tor
visledkom bude kongtrukcipaXER @ gkt ke dmpréocaczeesi d o v

zopakujeme znova.
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Kex2 clemvage sitsl

ez dleavage it

Obr.Pl azmi dyp»KE1l a
Orang.: Kex2 prom-tor, | erzvel erK&x2hBKIg,n 84 enlae &k vt
rugovsg: 6x HIS, tyrkysov®:;, tHKemabobs8z wnkahaskyeht eemi:
zelen8: transkrfiw@omiHnSE3 og®d,T.,,fgiign®rdyy Spr @ ULoec2nov ¥

Malt-zovl mRriab@t “adimusmet abolizmu malt- - zy

overeni epli aztemgé@cpgo chr omadz -umkRiol kasaesn ek i nt e
z2skali sme dva@abrpolz.dh8bane dbr@ayelfl® g2pkami)
del ®ci u MAL aktiv8tora na (edpopepastadécbhdo @b
vidieS len jedem? paddek®lomeji hg, bol o mogn® v
navi ac) . Nag2m cieOom je z2ska$S nuallogvi®@h ok rdoel
Zt oht o d! Wadwy?2<rme |lvastiach pr 8cer vamrhadade vi al
ktor® ug obsahuj¥% n8g plazmiNBsbesnes§rbiude mee
transfor movg@AE tzmloawaimi dprap vyggej koncentr 8ci i

budeme simult8&8nne opakovaS cell experiment
vygg2ch koncentr8ci8§ch zeoc?2nu. Po z2skan?2 |
MAL aktjeBoofankcii moldit2a mg i malstS- xy .met a

pDelatAkt

Obr.De3l ®ci a g®nu Akt pomocou delevVa®dni @l deimétdav pmled h
pomocou FA@RkylsOvE: g®n pr eoraikgiiinggwobozi digalagov gnodp §C ¢
zeocrrexv¥% t@wnmeriaunibed del ®ci &. MAlLEhdarr,§8aoraegat2vna ko

dr8ha: kontrolnl klon -b.ezkldedyycp ® HAmolakdii vl§ejorrae
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Z8ver
Vnhnage|] pr 8ci sa n8&m podaril oC.iwmtpielgizsnivay
PXEbPXE2, za Y el adouBAt vVERTIi avaEKsme, skaaowi l

sme zaznameinmil m8Illneenj vmi er e. Us ¥di | i S me, ge
sptsobovaS nedostatolne dlh§ Kex2 prom-tor
predOgenie tejto oblasti, ktorTm pXB2®dkom b
Vdr uhej | asti nage,j pr 8ce, kde sk¥Ysmame m
odstr8ni S MAL e dark®@h ov §tcdirr o zo - my ih lkimsalsd gnikgyk o u
rekombin8ciou, p@oAktntegr8cii plazmidu p

PoNakovani e
T8t o publ ikNaka padp kr a2 1010 &€ KX O 5ARBV V

Zoznam pougitej l i terat %Yary

[ 1]IBaghban R., FarM.j,nieat .S.al .Ra(j2atbl F¥xHumana P
[ 2]BoRkovg H., Osadsk§8 MJ, HKfaBlpheéech., et . ¢
[ 3]Buerth C., Tielker D., E6G68980 J. F. (2016)

[ 4]JEr gB.n, H¢iccet o uleltar @éalD. ,( 2¥0z1t9¢)r kHuSnana Pr e ¢

[ 5]Garvely20M2) of. ,Bpngi

[ 6]Dus? lAo(vB0 2 4) Candida wutilis ako efekt2zvny
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F8gawd§ apia ako aIteanat2va ,antibi ot 2 |
mul tirezisteKtebmnekimeoRmiae

Al exandria PertdaVd akwEdolrRrivdiak S| oarda 2 kroartBo v s

vedeck8 faku

IUni ver zi t a Broameinsslka®vheo, VPr 2 r odo
Il kovi |l ova 6, 8

bi ol -gi e, Ml ynsk8 dol i na,
burdova23@uniba.sk
2Uni ver zita B<oaneinsslka®heo, vL ek §r s k a fGapki utl8t)as, k aK a2t
81372 Bratislava S|l ovensk8 republ i ka

Abstract

Phage therapy as an alternative to anti-heitstcantl ol
straKhebginelulmoni ae

Kl e b inelulmm@ainaeol oni ze mucosal surfadessard,sgraaasd
fatal infections. Medi cal equi pment akKtdeb $sigeelloléam st h c ¢
Hyper vKrebsi#&lalians are thought to be connected to the
this bacteri dmbhe pgatptsadeni ciitppopol ysacchari de, fimbri

secondary metabol ites thheats uarlrlooumn diirnogn nteod isueng uaensdt etrr af nrs
compartment of the bast enaiy &Il e crewcoddewinacef a tviaar aibdh a s
Ri sk factors for infection include | ocal healthcare p
nutrition, gender , and age.r &\it ht drmte etmeaigea,c eplodbea et
apromi sing method for treating infections caused by t
Keywokri@ssiella pneumoniae; multiresistance; bacteri

Pvod a formul 8cia cieOa

Kl ebsiell a jpen e ugntoanmhnaeeg at 2 wantar i dakt ®d o a | e
Ent er obad®tegrni®a pankgKr v. iy g n esumopnnieauem- ni a, i nf ekc
ciest, infekcie krkn®homewmemikag ei nimahoke mp§

hostiteOov akoawvgakt banaoybhpyppeoegdstiud venjt¥h ® a mu
skupi Ryor®bjavili pre pr2tomnosS veOk®ho dop
a chromozom8l ne [kl]dovHIndwxrml ny ®nadkt qprneemjneoini ale e
tvorba polysacharidovej kapsul vy, ktor8 chr 8
G®mwzje s¥ asSou kaplsud §rmelpooto@?em - nokkajhej
priwkgatpwkulpovrchpabpnkgomgbtkl ch kapprudt§a nyc
sa sekvteomltvang®nu vyug2va na tyYypRijzovanie kIl e

Antibiotick8 rezistencia predstavuje veOl

KpneumonBagne sa na | iel @up rpoodufii @iled wnbied al a
kz2skanej rezistencii a vig@amhke spweklty \8Ruwjee a
ako s¥% karbapen®my a fluorloicélimwl i nyekosit? zyv
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ESBK. pneukmaCeR&Pkar bapen®nK.r epzniesiitsrewnnt §npG8 | a
srezistenhtmbo wo,t ilbd otedcki8em k zvi gen®muy4).gl ob § |

Vhodnou alternat2vou alebo doplnkom k ant

zalogen8 na ©prirodzene] schopnosti bakteric
krokom pri nastaven? vhodne]j f8govejeterap
i nfikuj %cich v yQkrraen® thboahkot ®fr § geyj, Bkt zoir ®v isave ep rl
gi votnimi cyklami, nemusia byS spoOahlivIl mi

an8§sl edn®ho obnoveniDatbakiveexf§bheaj enmiepkodeD
f8gov Kpr pnieumdmifaekci e popKlpeamrezurmamsap amypan?l ohh
model och preuks8zali vi znamn®aaz | ppdi®&wma re2  pfos gl
koktladTlauki st o | eznprgewnK § zza8npla 4 p rpeGivac| eat 8§d mforua ni |
Kpneumoumiy @ é podan?2m i nftdYangegg dpreb me f §ga z a me
naharakteriz8ci uKKI ipmieagkdormdicackuz omett -odry cel og
sekvenovlai aktdea k z8ocw aff i k utji¥ectioc hksnernned ngrcd v o |

st anohvoestdi kagpge c i f i ci ty

Materi 8l a met - -dy

| zol 8§8ci a a kul ti v 8c ibaa kbtaekrtieorfig8glonvy ch k meRo

K me nKe. pneumonh &@dkz al i od pacientov hospi-t
nemoc Riugiomber ku.

Na kultiv&ci pnlknmmRenipoeu i | i-Bm®tdtaom Buot h
prilom bakteri 8l ne kmene boli inkubovan® pri
noln® kult¥Yry boli pougit® na izol 8ciu DNA.

Bakteriof8gy sme izolovali z vody z |i st
zDunapm8ei Gtrbov§, 2024 [8]. Na K.z oplnScuimo nsinae

KMB1234, -1RBB, -1RN8B a1 2k3\eB. F8gy sme purifiko
odpichnut2m z jedn®ho plaku natekati &j8t &krud o
azr8gan2m pol yTeathy.l ®@ngl ykol om (

| zol 8§cia DNA a pr2prava sekvenalnlTch knig

Na i zol 8ciu chrk.mopgoe&imoee ij @@auNA | i komer | r
Ql Aamp DNA Mini Ki t ( QI AGEN, Hi |l den, Ne mecKk
overil. na pr2stroji QubitTM dsDNA HS Assay
naekvenovani e s me pripravili PpedpOaKipgr o(tlolklod

apreli smaghet naklch guO!]l kach AMPure XP magne
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Sciences,; Il ndi anapol i s, Il ndi ana USA). Pri en
pomocou pr2stroja Bioanalyser 2100 (Agilent
asamotn® sekvenovanie prebehl o na plU&StAf)ar me

Bioinformatick8 sprakovaméemaniaaal T za gen

D8§ta zo sekven8tora sme poskl adal.i do Kk
Petersburg genome assembl er) a gen-my sme a
(Rapid Annotation using Subsystem Technol og:
Bl GSdbs:(/Wtbtipgsdb. pasteur. fr/).

Stanovenie hostiteOskej gpecificity bakte

HostiteOsk¥ ¢gpecificitu bakteriof&gov s

nani sk8§ch s dvojitim agarom,

TabLPrehOad testovanlch fK§g @w eiunmfoink wje¥aci ch k me

Bakter LeOaN Rod Naj bligg2 pr?2
v KMB 2 SchitoviKaypoct Kl e b ihalglea KP ¢
v K MB3 Drexl|l ery Weber v| KI eb gihalglea v-BAKGD ]
v K M84 Negpec Negpe Kl e b pihaalglea VLCp
vVKMBS |Autograp Negpe Bacti.swslpate 33§
v K MB6 Drexl|l ery Webevi Kl eb wii glulsa KpV
v K MB7 Negpec Negpe Kl e b gpihaalglea KP1

Visledky a diskusi a

V. pr8ci sme7 0k meRMoOopakuinomlicazevanl ch od p
vda/oj enskej nemowpicieb&m2g0oldEDB ki emerng dOgka
bolbad® Mb s priemer nl 26 épodd lkoiny.tHGomnd ghol i zar e
dpiatich MLST seklvlen( m3-Thay, t (yH3EA7) ,SS =53818)9, ST
(n=3837145 (n=1). Naj | ast eljlgie®0STa Viystky t Devkav @ n
spol ulbs, -1B4STa58 patria medzik muagmreowmarisahee p g n (
na kar bapen®my [ ST3.07 Sg kv emo chdlblntBypypmk s v 8T o u
kar bagenem akdelva & wdit e 0 ba z8kl ade cel oger
sekvenommenti-adou c¢cgMLST vytvorbdzandsgtliogaemelty zd
kmeRov (Obr. 1) . Zilslt iddl ismeav zEg olinfhaépi & z 8 ® a
navz§gjom miaxliom€dnech. VIiK.i mkroaKnbBt P2 dkemekRt or T
od najpr2buzne9déehbbekteRad bhdgié nBVzEgjom pr 2|

vmaxi m§l ne tsmich alel8ch, gesS kmeRov mal c

8 6



| okusov. Predpokl ad&8me, ge VvysokBS®BOZbuyzenos
pravdepodobne sptsoben8 g2ren2m tlchto bakte

vhemocnilnom prostred?2.

Obr.StX¥.om pr2buznost iK.k |pinneiuznkosnkibanek me Roz § k|l ade ¢ g ML

Vanalyzovanlich kmeRoch sme tieg porovnal
sekvencievzig ® nu. Zi sti | i sme, ¢ge s®rotyp korelova
ST-11 bol a wzaarlaedleen 85 0k, ojdée d@m T knmeR ML ST wzi of i | o1
alelu 24. Kmene SBO7 maliwzial el u 17 3. Zvygn® dalaelk§me n4e2 M
(ST-147) a2 (ST-5889) (Obr. 2).

not
23 24 50 173 a0 o

Obr.2.Kapsul §r newzits ®pg ) y jkyme Rb gneumoniag o zdel enT ch met-dou c
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VNal gej | asti pr8ce sme testoval. schopnc
KpneumonNaetestovanie hostiteOskejZigspteicliif iscme
ge najgirgie hostiteOsk®5spe&ktordmbmdl| skahlotpenr
(58,5 v¥et Ebch NkjmeRpive hostiteOsk® Zpekt oum
infikovakK. i brae KiWBiR2 3@ zar ®B8®kaslkke ISTu 23. Zauj
je, ge bakteriof8gy-30DiMMzikelaui 1LABavne kmene

30

[N
w

]
=1

VvKMB-52 vKMB-53 vKMB-54 VvKMB-55 vKMB-56 vKMB-57
Bakteriofag

Pocet infikovanych kmeriov
= i
o (%3]

w

o

mS5T-11 ST-147 ST-307 ST-5889 MST-7145 ®unknown

ObB.HostiteOsk§8 gpeci ficidtla kbnkRogurniewingga dacembiz s Yaimo r e
Ss®r otypom

Z8ver

V pr 8ci sme pomocou celogen- mokKeheRosve k v e
KpneumonKmene sme na z8kl adpi MEBEWaenhhTzh ¢ty
ZosekvenovanK.c hp rkemenRoervinaae z 8§kl ade cgMLST vyt v
strom prablbizhbssmeavys okry8 nkclio nsael ki vteunp lkmmBehfod vt yv
41 kmeRov sme stanovili hosti Nejijpé&uh@®eici éi
spektrum ma5l5 $s8dyoPp s i k o vtaeSs t204v &nll ocna jgilgene Ro v
hos@®Remeektr um s me bpadkz cerro voad 8igfa kwk/MB i ba 1/ 41

kmeRov pneumoni ae

PoNakovani e
Pr8ca bola zrealizovan8 \VARa/R&E Ifd0nan| nej p

8 8
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FunktchB8r aftieani za ®tddYAdlsgopci ovan®ho
sbrancdtio en 8 lIsryyndo mm

Kl audi a', CMpk ek gMaklte m&rlGlukBls,Waragnai el al, Gagper
Silvial!Borecks§

S| ovemrkalh®inje dv .Biw.meid.i,c2mB&teaceaxperi ment §|
endokrinol  -gie, D¥Wbhravsk8 cesta 9 845 0
kl audi a. ci pkova@savba. s

Univerzita Komensk®ho v Brati sl e, Lek 8
r

av
Kl'ini ka otorinolaryngol -gie, chi
Slovensk8 republi ka

Abstract

Functional chabvYaAglerei vatiant oAssoacoeabbédswntdhomean

Br an-o hroeon(aB OR) and-otBran€¢BOP syndr omes are autoson
hearing disorder s, mo st commonly cauBE¥Ademye . p aBtORI BeOn i
syndrome diagnosis is typically based on cl| iErf¥iAdall cri
gene have been identified, contributinghrreat ennhyg +t e
i mpai MTmést studeteanmedeause of aB@Ri $ yn dviudsimpei cciBi@mi coafl s
syndrTohnee .s econd oabsjsdedstessi ved fwas tod the identi fEYAL splic
gene onmRMNAe spprlei ci ng process thrionmgtbadimiinogenesiasgang
sequencing from samples obtained from nasopMMa&r ywrpgeal
del etion inE¥Agentelduocedhfeul analysis of the transcr
enables faster and more accur anRNAexgpriircdtnigondiaofecv ayi
sampl es

Keywosrethg or i neur &BlORhyenadrrEoviglelnpessaRNA spl i cing

Dvod oa mul §cia ci eOa

Brandhitowor en8l ny ( BOR) syndommna®et mutgenaea
porucha, ktor8 sa vyskytuje priblignf]lu jedi]
Kl i nfiekdtoohg o syndr - mu je rtzpmonroarngll i @hwaomRkRg
Strledin®bv o Yathoaw caf@di nker ani of aci Byn@pbdé&agdemi e obl
(ren8l na dyspdlsagbhywpopagrm@rzaeade absencie pogk e
hovorBmaenimlitickk(OBnO) seg[2.@00 mmnuj Vaxk oRABOBQ@ ndr - mu
s¥reauri kul 8rne | amkaygl fadrerh®c it a au g igh rai@ghdup a d n
byS prevodov§, senzorinrpym8§snapRbO®ab&Egmirgan
Sa¥pkporuchBuPrsd amcdliy tohto syndr-mu sa virazni
pacientmi, ale aj v r8mci jednej rodil3.y, | o

Medzi zn8me g®NFOsPYN Em @nesyByBd tadil5 G®n
EYALlEyes Absent Homolog 1) k-duje transkriplr
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~

vo Vvivoji bgancbbohp®Piklowd .3 . Naac h8dza sa na c¢
8g13. 3, obsahpebkbo 1B8r eeku kntovm& -6 8 2 maadnd in®nkay s e |
prote2nu EYAl vykdtyjreafwaktfiati8Szy, pkobe&8n umog(g
sNal ¢g2 mi prote2npngt epPrneodmo vleX kT mSmsol ol ne t v
pres¥%va z cytopl aBnlye ndtoo bkuonnkpol ve&h oj € asdvilaa s So u
ri adi bunkov¥% prolifer8ciu, dih&8raeebb§wilwoj
Expre®mkE®Ale tkanivovo gpeci fic[dl8 a podlieha i
CieOom tejto prrc2el imal oBOdRDbrjegimdeS: mu olvan
spostlingv8l nou poruchou sl uchuyn?¥tidran®ho8!| o
krl nl mi fpirsetawlrdukiud8uivOavo. DruhTm oipé@em b
identifizbhetan®bhey ®hd36arf&ENANa przocegrHe u
MRNArostrethhbdcgeonavians spioodmi enkachampomorcow®h o

sekvenovaoiaekonaglbhdmrymga8l neho steru.

Mat ermet - diy
|l zol 8cia gecemomkek “WDBNA z perif ®r nej Krv

prostredn2ctvom automatick®ho i zol 8tora nukl
Vol ume Whole Blood Kit (RBC Bioscience).

Cel oex: - mov® s ekyvbeinomivmafnarema(t WEHBIN@ approdanydk1ry
bola zasl an§ na WES za?nsak d z®& d S\toaw ahijocelmi e |, ragusi ) eadan
bioinformati ¢ékytsprvao® po@momceriicfhhordm8 @aib®B zz ¢
dbSNP, UCSC,KEEG\ZCODEdeant i f ij kedwarelg r vaaprdid aneet \bao | &

overen8 Sangerovym sekvenovan?2m.

Sekvenovani espod®lutSahgiera pomocou kapil §

Bi osystems 3500 Genetic Analyzer (Appl i ed E
vyhodnocoval. pomocou progr amu SeqScape So
pougitzm refeMNMdO0OBP3s@ékvencie

Kl onovanie sekvencie (gthdgewvam®hpadixawdja da
kontroly S me prostr edn2ucdtowcami £ CEBYaAdmIoil fui k 0 v
sjepoi Oahl Tmi intr; nablmis maekshoekriedkdlldariau ne s Yc
gtudovaniNg wlae kmep k ia kp-onmoonmeosut e dp rPiCdRa | i attB mi
umognil o kl onovani e ampl i k-foAddogdedh2p88&&zmi du
Gat ewayE BP | CHmmyasee Mi x .(tRpiavagenmpy s
transf orknommdti e ndton Ecto DB B (Sti @ mia?) |, kt or ® as me k|
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sel ekl nommp®di L Bwaynp (EvnosS Ikneowewr aponao co u

AolmPnGRSanglkasekveind@dkah- ni 2 so spr8§vaolosakie

plazmi dov¥% DNA pomocou MonarchE Plasmid Mini
Mi ni genldelaslstayt | 2 ni u spnlea anmiadc e e # mmpeel i

al edbelau nes¥cu mdmaoownli b&d KRetagreinne (I nvi tr

N§sl edne posnkdwhodknBeprloosvtarleid nRNcA vom ki tu QI

Mi ni Kit r(eQieajgemee p2as al i do CcDNA pomocou Su

Trancriptase (Il nvitrogen). Z2skan% c¢cDNA s me
prostredn2ctvom qmeaidfaij cli il trped &mebrt caesxinds 2
amplifgkodawram& Ypl pvtyvazoantnRNAmeanal yyzoval
separ8ciouelhepili whge®zawvamBshg®tdne overil:i S
ananop-sekvemnovanzm.

| zol §cizma ZRONfAar yng e 8d re/rihs sdPe os®@MNMA dn2ct von
RNeyaMi n i KAGEN @mazpnf aryngei8toychabl eRE&na | L

reverzne prep2sali do c¢cDNA pomocou Super Scri

PCR r enalkecktar oAga®zaowoDiNAg &l2iekaothazynges8I| n

sterov sme poWwLR ir ek itie mml &@tmpy i fi k8ci u obl
16 transKkrEiYAtPoov sgk®mU en? PCR reakcie S me P
el ektrofagr®zaovem g®iizu@l, %%vegP®Iim mdsl edd/n es v
anal yzoval. pomocou nanop-rov®ho sekvenovani

Nanop-sek®enoRasiepanop:-rov®ho ko etnHwaln
zprelistenia PCR produkkbor § ppapRRulinikni ga
ampl i k- nueaw,a plti®y i, barak -ccho vsagpoo] @elzna o e(k e kdo | «
reakci e NmamoeowBarcodi ndNBRi1ltl 42224V E4d] HO@K pokr
nanésteankt o pkinprgavVémejpddOa protokolu odpor %l

(Oxford Nanopoasanloetcnh® oded gy reasl)ivemal o na Mi nl
Nanopord oféeelsno zariaden2 a poé¥mocPau sscefktvve®ro:
prebiehal basseglintebwmjch d§t . N§sl edne sme por
takto z2skan® d§ta spracovali do vislednTlct
sekvenciu GRCh 38 (v pr 2 pandaez o faanpy n ke &lorvy c h?
al ebed eren| n¥% sekvenmczimu dpuSp(lvi cperE2xpaces sampd! i k

pomomornui genevaaswsalyi zoval.i prostredn2ctvom sof
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Visledkykasi a

AnallTzou vzoriek DpMAStseanugdddmptk balmiBled ot r i
vari amtr vg@nEIYALNMOO5)0:3c .61360h&tGeerAOzygot nom
uprobarfdeky mat ky (Obr . plr.v)I.k rT8en tzoagzvneaknueanBatnd & o |
avgak jeho patogenita dote[flaz nebol a experim

! v
‘ o/ i I -/

A
N/ NIA
NI

NIA D1939
- *1978

N Evat

v S\ C.1360+5G>A/=
-

P

D1938 ~ D1s3F

“2007 2007 o

EYA1 EYA1 G malformacia strecného
== €.1360+5G>A/= a vnitomého ucha

N

ha sluchu

porucha sl
preaurikularne a kréné fistuly

e anomalie

OOy

Obrn.RodokmeR z&kmrsagujegdici u var vagBWAk .rla3dbiORe G> AB O
syndr - mom.
Vpravo dole sa naftaBatzyap & wigmjgekotr dRw.k wwi/ld=tgdarechart d/ mpl,
c.1360/+5pG2A 0omnosS gt udceevaenr®oy gwd riinaemdtes aw p n ®oitzdaj e, g
mug, igenhb, vyplisegmlptoypedidilenkelc ,
liernapgélpkmd el i ar¥%mruttile %t var

| i Ipirceacdi kIl nT nB8aznaji BpVvpkgWrlsledovan®ho
MR NA, | 8§ sslneed ne x pesreir M aijt 1 mesme saaabkbamer apil y
sl edovvaanr@haont u n-mRNAsmoom wnwpgene Easeskatyr of or et

separ 8§ciou amplifikovanlTch transkriptov sme
zwi -t g VT ) alely (Q@Hrel y2Meséeiciep6 ¥aM&ENt s me

pozoroval. vzni k dvoch transkriptov (Obr. 2
PCR pr odguBktuo vsinieel ,rzvidgset pp odukt (1) pri WT ale

produkB8ovDRulal produkt predstavuje transkrirg
(rat 1 ns2 ex2EVYAEBYARelxelxp)nt &ladn 2g ®nruz ul 2 novil ex - |
Tret?2 produkt predstavuje | envypdtrkestxmiuweui iundz u |
g®nNEUWYAAZO0 Vvzni kaj ¥%cehrexomasskPppnh®UTIniakleil e dve

transkripty, avgak kvl nz2zkemu mnogstvu pr
omal enT | 2 sTlsolne dlo,k kporeeruk S&iap p i n GEAY AG @R .
Rozhodl i S me s a preto mirnipgan @s@ k P&yRo v@rSo d

prostredn2ctvom sekvenmamapa rMivielhON.s eklvelneodl
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pr2tomnosS dvoch transkri p4 ® wbap Aboenrcii4g &l ntur a
EYAat ranskript zahRRaj %ci |l en potkanie inzul?
slabgej intenzity na elektroforetograme obr 8§

transkript.

(A) rat Ins2 ex3 : (B)
1WT rat/ns2ex2 FYAZ ex14 EYAlex14 rat Ins2 ex3 -
| Il A L
§ L\l T T 1

A .
MV VRN \ AL .
rat Ins2 ex2 EYAI ex14 ratins2 ex3 .

2wy i . LR WT . MUT

I \J Y 1 . 1MUT rat/ns2ex2 rat Ins2 ex3

L L
r |l 1

3WT rat Ins2 ex2 rat Ins2 ex3

ObrvVghodnot enwiae ivamlityuv ic . 1 Eo¥RAA & Gz & s gnRiNbBp opnroeecnd mi ge n e
assawelektroforetick®8asalbptbrragncsikar iaptsoevk venal n§
LRLow Range Lwidldgeaké MIUMNial el a neg®Bgali,e2aan3abhahi e porad
jednotlivich produktov PCR reakcie

Met -ndani g enme§ assvsoajye zI8irmivieRcijee d asovo nS8r ol
rozhodli z¢eekhobdwugi S anall zu variantowv, Kkto
MRNA GFEXRGER®BEYA e j e exkprvimsweendstigkpv al it leir nat 2
i zol BBAuvkteru z nosotmd d mintuan kemNgwocthmo he 2
branchi odp®dakywvh miest, k d e E ¥ Aptoh| 8adsz ae nkb r eyxopnr8d
vivgs.a Ol ak8vali vEmer pr edsot/o swghed dtnainm, Oahko ¢
mat er i 8| om rmaan sskkr¥unpd miREMApr a@d vp v @ ®aeud kma tak y

sme z2skanlazovfzaorryknygez8l neho steru, z nich sme
prep2sal ipodiggP€BRNAeakci i ako templ 8t. Priprav
sekvenovali pomocou nanop-rov®ho sekvenovani

Podobne akmi nilgsd reed kagis srmgnop:-rov® sekveno
znazofarynge8l neho st ercu 1Br6dunkadszeakl o rvnpsllynvwy vze
(Obr. 3). Thkttek@cdobcHh8dmaveni k§ aberantnl t
avgak pr2tomnl je aj WThetenskyigpibBaBr 8f avied
ski ppéIn®ho e x -tneus tlodv asnmiec hv v z o ko cels drienpt d 4 d rk B\vce
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vzni kajtanshkr ipptegwv2savhadak]gaa transkriopt-r
nanop-rov®ho, sketkovre@ owmmgRuj e s¥% asn¥% anallzu

sekvenci 2

1 anm s 71asem nze70m nasnow 1ae e 1207 e e e 1 a6 7208 26
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

EYA{ exon 14

ObB.Vi zualli?2zt§acnga s kr i pEYAZN ag@®mu r ov ®h o p rsoesktvreendonvzacnti vao m
softv®@ru | GV

Vyznalenh8§#sreRuje del ®ciByMdPr dblpareka nil ALaAT ge@auig enar i a

c.1360¢B6GPAS | avpdDrowvm&Bmkka)so fdpadog kasSrobogzka)

Z8ver

V. rodBiOReymsdr - mom sme identidikd&@adkdgh@mpedt og
EYAlo s egr efgeunjovicyipasridewe e gng§ anallza transkriopt .-
steru umogRugper eesrmecrhileendrealal zy vari-mRNAvV ovp
priamacizent skych vzori ek ®ndé&eAlleanl Madajrftorhf i gk®nvoa

ktor® nie skrexpriempvan®ieh neinvaz2vne dost

PoNakovani e
Viskum bol podpAP¥XA® 2 PBFROH 0tk BIMDF ORD: | TN
313010.AFGS5
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Dl oha ester i fliikp8icd ocev csmh emeotl aobvo Ivi z me
Saccharomyces cerevisiae

Deni sa L é&r eZguRe8aknos; SPMavratl iorv?’8vVal achovi |

Uni ver zita B<oaneinsslka®heo, VPr2rodoved®lkkg8skakul
dolina, Il kovilova 6, 842 15 Bratislava, S
’Slovensga k a da®@iedj v.v.i . Centrum biovied, PDstav bi oc
Oddel eni e bioch®mi e membr 8n, D¥%bravsk8 cest

Abstract

The role of ste I esteri f3acacth aorno nync etsh ec € riepviids inaee
t

ro
he maiSma cxthar @imyic,e sd ftde rimtesnb g yamtels e if

Ergosterol i s

sever al steps medi atEddg ebnye se n zDyumei sn ge ntchoidse dp rboycess, var
are produced and some of them may be toxic to the cel
har mf ul precursors and store thempasrghbeyl essfers man
|l i pid homeostasis. The funchkiphnhdodraepletys, eseéemaisns aisn
I n our pr EjR€BouUt, a nmte sutsreai n s, which do not produce erg
combinati olnesansi tsht raaiSnE t hat is unable to esterify ster
Are2p.

Keywolriggsd metabolism; esterification; precursors of

Pvod a formul §cia cieOa

N§8§g projekt sa zameriava na viskum |ipic¢c
gtrukkw%woy] clvunsk/e vuskl|l adRovan®r ineaylr@gll ynee rloil py
asterylestery (SE). | ch dymdruindgkecn 2am aH emeoo satbSs:
avedil e plbt oxicite. Za norm8lnych okol TA&t?2 s¥
aukl adan® do LD, |l 2m bunka reguluje mnogst\

i nfor maxieckomm % inku voOnTch nedntasslTetdeknul cihc

nadbybunmk&ch [1,2]. Li potoxicita mastnlch
vbunk8ch, ktorTm |ipidov® partikuly chibaj %

Na druhej strane, funkcia sterylesterov a
vt omt o ohOade mene|j presk%¥mans§. Ergoster o

vme mbr &mvaacshiSn ky er envi gomepr oj ekk me Pmiacukeme® s
del PceesenckER@G®pobh, KoOBERGPRGBERGPRGHE RGH6

adel el n® kombehe g®noch s¥% viabiln® [3]. I ch s
kmeRu zmenen®, prilom narugenie synt®zwow ergo
[ 4] . Nagou hypot®zou je, ¢ge ake rdaguuntkaan tayk)u, mukltu

m:gu byS nevhodn®, prpefeesryevral ndeo il d hp iedsotved rcihf ipke
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ci eOom bol o petliepsisavs® &6 kamen eEBR8GE®@ Mo c h . -IKersesR S E
je charakteristickl tTm, ¢ge nAsgAp@miri@uj e e:
takge pr2padn® gkodliv® prekur adckrydaffgaot elr
Zauj 2mBasl,0 ako slae skm@&red ®8 E a mi dok g padsip oni i

gkodl i vl mi prekur zor mi ergosterol u. Z8roveR
ergosterolu bud% pre buka&ambitrodieik®$ e BiE bk Tank
pozad2m mtge zapr2|iniS letalitu.

Materi 8l a met - -dy
Pr2prava diploidiKimemekheRsY nkrekgsnomal nl m

sme zmitgadmD nm®di u. Po premiedgpaozosvrenilkod n
“ut vaathaoo o zngmeh8nky s opalnim pBpdangdagamiypoc
vzni kaj % diploidn® bunky. Diploidn® bunky sm
sme ich naniesli na nprrabs phaard@ma ed®e YRB ®@oi
m®di um.

Tetr 8dovalirdrealilezayenDitgpoi d m& it r 8wk Yl is mey mo |

a i nk®dboomvalkt vo vodnom k¥pena past 8VWerCi. e Poen 1z
reakaiiadahi VBddy e | sme bunky naniesl:i na tul
mi kromani pul 8tora sme rozde&mownylsme eNalsajy ma
tuhom YPD 8s®deidinea vyol|l kovali pomocou tekutTch
tuh® m®di §.

AnalTlza neutr 8l nycthenkoypi ssbvovgeg nddlmuo mat

Wizolovan® | ipidy sme anddartiilcikypopd epi %dd i
odparen? sme | ipidmg rzonzessuis pcemldoorvaoafl a mnv: srie@ Ga n o
pomooan8§gaci ebhioncmat ®mn@GARAG) na sili kag®l c
Ng§sl edne sme paakiRusvidelyi acodozmesou petrol G
(70:30:2) a nechali s meRl §tuBuwyyssiggjlabdl oplrdir ulhi®hoe
tanku s deliacou zmesou petrol ®t er : di etyl ®t e

mi n%tPo vyscheaujidta oppkeneval pr2stroja TpbbG Scan
vinovich dOgkach 193 nm a 276 nm. Po oskenov
1 min%tu a nechal imim padi 1B dc&cCh u Spr8il evnl¥n ooV eqj
dOgke 475 nm.
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Anahbbrerolovvysmbae®lui nne|j kvapaHPDOhgGvVve,| c

Vyi zol ov asnn® srtoezrpouldyt ialciet viin 319 Gt dOt o obj emu s
HPLC analTlzu. Steroly sme del il i-Cin8a (rveevGekrozsn
kol -ny 4,6 x 250 mm, veOkosS | astacChr &md «
Charged HAltrorerhi dea kol -na bola polas analTlz

f8zu tvoril 95 % metanol. s rTchlosSou prieto

Visledky a diskusi a

Kr2gili SsHnes k me &d m® ReiriDveor DB r D, ¢ r D&He r D, 6
prilom po kr2gen2 sme mohl(iTabNalads 8i e Dsined
z2skaS GeeotypsPalr Be2r Xt e d a k mene ktor ® nema
esterifik&kombisn SERBEU ®ci ami . Visledky uk§gz
ol ak8§van®hd eemBBal &Ez 15 analyzovanlch tetr
genot gpeainBe2r 0. i adna vzgaks agely®lt &sPcohdooppbm e 1 6
analyzovanlch teltersSssdrDfako? yegmi&kn®%E 8 sp-r

arBalrbe2r D, &t orro® nraklmo |l i . viPakRridlpppRadpPmekur zor vy,
ak umuvkujeRod @ la@wi gRERGE elERGS8Y pre kvasinky
Avgak, jednodulBd®e® DB&l i abi ¥y n®. Dtvodom mt!ge

maj % funk| n® fAfmedpiymdx&dlgom abunky mi gu akumul
ergosterolu esterifikovaSKeaN upko armeiS-szleor y zinpiil
sgenot Hoeme D& e e 3t amobgnosS esterafi k§ci
neprwa) Ypr2pade ostatnlch kmeRov sa nlSemsspoda
erp4 SEelp&d sSEesshD&rgdp a Ergbp sa vyskytuj %
bi osyntetickej dr8hy er gnos$ t eetrdidarr Qb knut neur |l miej ds 8
sY% preto gtrukt%%rou najviac podobm®Psephi a8l ne
kvaglyy, neschopn® ichToest@ERSIEKe&ScbeeddH@cdl! i v
vi alhi bml o pre n&§&s prekvapiviemDwéss 8mkomsebled

na rltzne stresov® podmienky d4d45Yyyznaluje sa ¢
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TabVyhodnotenie genotypu kreRevdome Ri2 §Xxd2 4&meRa 6E
Lervenou farbou s% Yeemsa@Xerk® ok ®mhrmian §cive nSEKn¥%wS, no u

Zel enou farbou s% vyznbhéeemg®X vi abil n® kombin
Kr2 genieessSEs|lerD] erDpjierbD{erpBlerD
Genotyp poten Pol et sp-r
ark1 8 6 7 6 4
arke?2 7 10 6 9 7
er X 5 9 3 10 4
arpbdrpB?2 6 9 4 12 3
arlkeelr X 7 10 8 11 7
arker pXx 7 7 8 3
arbdr B&r B X 10 8 2 5 8
Gtandardnl 10 3 7 7
Pol et analyzo 15 16 10 17 11

Na overenie pr2tomnosti SE vo viabilnlch

| i pidov pomocailhrtoenak omgmr atf v ev € jObr . 1)-l eBast vr d
er gkximene nesyntdétsilzudjku SEpwv2tomnost.i esteri
aAre2p.

SQ =

SE

TAG o

0A

LAN =

ERG|

= q
I\J[).
w )

Obr.TLX. analTza na over eknmeeR oncehp,r 2kttoonrn@tsetjme oSpEp rvBc a v i |
lianal T za -keeerdgadi BEal T za -keeerdge51 BEal | z a -k ewerdgebi § E
gtandardy. Pr2tomn® gkvrny na TLC platni zng8zor Ruj Y% |
SQskval ®nt,erSfEl estery (chotesbaeylhgl patmehgejtnadBeendp)
LANI anost eireorlgosBERG Je dn &ktmeiRW®& hl ispried yu rv i | i podOa prz2s

Uskutol nild@ S me aj anal Tl zu i ch sterol o
chromatografie. Pri pr ajveedhrRo kurremlemesr ragbé f @poir sonvtnag
aer@6pwt 2 pade | edampouduacnhtioovh sme sl edovali cel kc
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esterifreheap@prepadovipoRovh@BisBader Qtme v
prekurzoroch nepo zPorreokvuarlzis egy vamiirléok nder Mosimel vy .
pozoraov am BkEmeesrsDAv gak vgi mli sme si, areD rekur
sk meiSH essDdkumul ovan® v( Obirgoejnlaimekh@&n 8 hylee
bunka stratila mognosS tieto prekurzory est
vytvs8rala ich vRomen gdm nmrbonds tvveeOzmir oviarnaizen Tm?
naznal ovas, ge uveden® prekur zoapyrebyp ma hky
mi ni mali zoval:. i ch tvor bu v Psrietkmu&déziwimy! lo&dn ®c
vk meaeiB$a zhosdt miRoBiEH eesB®ozorovali spek lad = v
zymostvkmelSiEH eesD6pr bmaRrg Ebr . 3) . |l nt er medi
ergosterol u,kmeyimdsptees oer i finkeopwabnTi kovaan® v I s
preswvanil gdarktipisiovhchko sme si vgimli, bol
v knnteH esdse lo@ecriDlbunky nedok8gu steroly esterif
Tento khdasdrealouyepstyermdhod byS pr.e Jbeunklyl eggk
upozorwi@r2maede prekur zor oSvH adkmsDda |[-Sdevsasagi6ec h v
bunky dok8zhi osyrig®i wart & Bndé gt Smblia®ho gkodl i
prekuNaoduuhepr 3padae®l neRDaSH easSDbunkjymer e

nedok8zal. Ylinnagr egulkav aak usnwn t8§®2 a @rekur z
buni ek.

mAU b6

800 ergiA

SE-less erg5A

500 b2

6 8 10 12 14  min

Obr. 2. HPLC anal ez @#53H escs®b ¥ &pperRbkur zory R g&otue s &l
oznalen® mogn® gkodliv® prekurzory ergos

100



:

c2
700 zymosterol
ergéA
600 <+~ -—-- -
500 SE-less erg6A
400 cdl
300
cl
200 c3
109 L
6 8 10 12 14 min

Obr. 3. HPLC anal ez @63H ecsns®b6y &igperRodur zory ergosterol
oznalenl mognl Jgkodlivl prekurzor ergost

Z8ver

Pol as pr8ce na tomto kkmeoRedkkBéersgndea zi st
pravdepodobglkodkuwm®!| pyj é&kur zory ergosterol u.
del ®rearfetai c k ®hkot oproozna dbiuank yv nedok 8gd essmer i f i k

a S$Ees@3 e | eta§leja.sme pomocou HPLC analTlzy
bunky bez mognosti esterifik8cie sterolov
prekurzorov. Dok8&8zali sme tak, gel iepatmeav f i k
met abol i zmMBe Ikwasivilsy ae

PoNakovani e
Pr2spevok je vI sl edRW-200166a/ViMP\EX4D385. pr oj ekt
Nage poNakovanie par?2 aj ,HBhdeKatedtybretiky, VI adi
PRI'F UK, za vpomacs a&lt¥ Sadohvdtmi anal T zami

Zoznam pougitej l i terat Yary

[1]Gabarino J., Padamesee M., W lcox L., et &
[ 2]Connerth M., Czabany T., Wagner A., et al
[ 3]Pal er mo L. M. Leak F. W, Tove S., et al
[4]Johnston E. J., Moses T., Rosser S. J. (2C
[ 5] Bhattacharya S., Esquived(4)., Dpn., White T.
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Il n wirtarda k 8 c i Sat rbea potf a d amucpuosmoacgoaul aecntdiod ey z
EN5 X4

Anna Do% o vlawdi8a 2PBarbogaNikdy 8§ Gabr i elPa Bukovsk:!

Univerzita sv. Cyrila MetodaVvl r na v e , Fakul t

bi otechnol -gi e, Oddel eni e bio
dolovacka2@ucm.sk

Sl ovensk8 akad®mia vied, v. v. i., DBstav n

abi otechnol - gi 21,84p%bm atvisklS8awa,st &l ovensks§

a pr2rodnlch v
| - gi e, N8m. J.

Abstract

I n eriadioc &Sttirem tofc oc chius f iagnmallold ytsii e EN53 4

Strept ococc(uGr oaugpa |Ba cSttiraeept ococcus, GBS) is an oppc
the gastrointestinal tract . Whil e generally har ml e
S is a pathogen with confi-fommeohi agoabiliictyfyawlsimils ss io
s antibioti@asseci at an"c e .esBise fainlcm poses a major chal
pregnant women,| motthies sst eadhyt hneeeenfafticedsaa@ay of t he r e
5&4 against both devel oping amrdodwactiugge sbigraéfNiRl tmisae A
4 a clinical i sol ate, was uUBedWisti fitpe aanst amaatr @r iba lo f
c titer pl atGss.i genidfoilcyasnitnl yEN5n3Mi bi t ed biofilm for m
d ing the@veéyalubpb, toudO®wi ndCnigs aupggemitsithgagtc ENS3da
inicallgfrkemsevant b

oD c &
- 0 O

Key woAnd s mi crobi al activity; Bi of il m; Endol ysi n; GBS

PDvod a formul 8cia cieOa
StreptococclUskuwumiana cBi-a#BrSgpt okecoko@opor t %nny

ukt or ®ho jeoponi wkgé&hhBi pagarboazcdteiCuej eme do ni

s®rotnyap®ve kl ade antig®nnich vliastnost?2 polys

dtlegitim faktorom virulencie, pretoge posky
obrannim mechani zmami hostiteOa. ExibltpujkeVde
vV, VI, VII, VIII, I X) . Kagdl kapsul 8rnych s
vi znam. Preaj Vove&mnesjygi e s®rotypy splsobuj ¥
& V. S®rotyp IlI1 je najlastejgie spojenl s
s®rotypy | a, Il b a V s% begn® u dospellch pa
erytromyc?2n. Streptokoky skupiny Br oab s a hu

extracelul 8rnych produktov d'legitlch v pat
or gan[ij2mu
Jednou z vizn@&mniaghjlealcprs8ave® sjtéeho schopnos

Biofilmy s%b komplexn® spol ol enstvs8 bakt ®ri 2,

102


mailto:dolovacka2@ucm.sk

bakt ®r i 8 m
k i ch wvi
mechani zmami |,

sachari dov,

Vo

SvVvojom

rul enci

odol 8§vas
[
ktor ®
adh®zi e

antibioti

a pregitiu v

(EP2185690G®I5 3k4 duj Yac i

temperovan®ho
gtrukt Yr u

dom®n a mi

je tak

i nfekci 2
Jednim z
Sagal actd aanal yzovas$

nadvaznost.

ako j e

Materi 8§l
Bakteri 8§l

troch

dom®n.

zahRRaj %
d 3ilntercel ul 8rnej

vi sk kkmod[4) Bhaankvariazoval-C
tent o

Do m®n a

k&8&m a

Vi ag¥%ca
amkd afzia 8 &AM ina Rékombinan€nl

i munitnej

rtznych
g ®npyo | zyan®a jneyrc @

endol yz2n
f 8.9 aa gAakl MBS 3 Bjaz@ON5B3Ndo b s ahuj e

prostr

kK omuni
endo
bol
zri e
LysM

enec

mogno povagovaS za reawsl nmo tpenecviedlcn yu
S.plagpddeadtcihae

hlavnlich cieOov tejto pr8ce |je
Y%l i Cnow Sbejnidolpy.D2Miu bEN
na to je d'legit® porovna$S tradi
pougitie endolyz2nov a zhodnoti S ich

a met - -dy

ne kmene
KI'inick® bakteri 8l ne kmene pougit® v tej't

viterov z pogvy a vagi®orakgaBdalyghzrajl¥t ez oKa
mol ekul 8rnej bi ol - gie, Pr2f UK, SR (Tab.1).
Tab.1. Bakt er i Stleptoeocdumagataetiae.
Kme R S® oty Sekven]| Povrch| Ptvod v
prot ej
KMB5 3 4 (N ST1L7 Ri b mo |
KMB5 6 4 Y] STL402 Al p 2 mo |
KMB5 7 2 Vi ST130 Al pha viter Z
KMB7 9 7 | a ST 3 Epsil¢Vaglnor
viter
Disky na testovanie citlivost.i antibiot?2k
Papierowv®sdhapipsceni griobmi @l @ defi novane] K
umi estnili na povrch odpovedaj sceho m®di a, u
bakteri 8l neho kmeRa (Tab
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Talk. Di stkeystnoavani e citlivosti antibiot?2k.

N§zov ant.i Skrat ka Obsah dis
Penicil? PENG 6 Og

Kl i ndamyc CMN2 2 Og
Erytromyc ERY15 15 Og
Tetracykl CLSI 30 Og
Cefoxitin FOX30 300y

Nadprodukcia a izoL8cia Endolyz2nu EN5314
EndolEWNAS2% sme pripravili podOdShatexdyr evieud
a nadprodukciu prote2nu EsmBUPDUDEB) . kBelpemlein

endolyz2n sme i zolcohedl8itopeimnocadfu nimémnal o chro

agar-zov®ho nosi| a s -Sred\wicd z acnolbna | K o-Bakf tf ti ionenht (y H
USA) na chromatografickej kol - nke. Kvalitu a
pomocotASBESel ektrofor ®zy. Pomocu NanoDrop LI
koncentr8ciu prote2nu v eluovanich frakci &ch

For movanie a kvantifik8cia biofil mu

SchopnosS jednotlivich kmeRov tvoriS bi

mi krotitralnlTch platniach polas 24 hed ¢ A . N o

sme nariedil:| 1:1200 v kultivalnom m®diu Todd
dobu 24 hod. Na vizualiz8ciu a kvantifik§8ci
(CV), ktor% sme aplikovald] po dHdobdvaRr gt n Bt e
vodoufalsédl@odovim tI mivIimNEgez tedMo@nas/(nkxz BBy )i | m
rozpustili v 33 % kyseline octovej. Absorban

spektrofotometra Biotek 800 TS.

Eradi k8§cia a kvantifik8cia biofil mov _
2hodi booflsimempr emyl i fosf8tovlim tlmivIimr
ho eradi koval: po-GCgipto2 mMobul 1OMOEBNH:Y4 Eradi
op2tovne premyl. 1x PBS.
Ako kontrol pamkvwey tswou@inllimbdeéd opi i chami a end
Bi ofilm pred eradi kovan2m endolyz2nom, ako
kvantifikoval. a vizualizovali pomocu CV.
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Visledkygkasi a
Rezistenciu voli anti bi ot i-5k384m &WEMB, p KMBr o v
572 a-7BNWMB ako JTaBuvweden® kwili zvigene,j rezi s

potrebn® hOadaS alternat2vne antimi krobi 8§l ne

TalB.Rezi stencia GBS voli antibiotik?§&m.
R: rezistehicvas§:
Rezisteart abivoef i k8m
PENG CMN2 ERY15 CLSI
SA K#EBA4 C R R R
SA K#EBA4 R C C R
SA K#EB?2 C C R C
SA KvB7 C C R R
Prim8rne sa pri l'i el be i mpédrikcii P2 msokRe nivatn

tomuto antibiotiku sptsobuje pr\oerindovaokt or T
SVOoj e] gt “adi 2 pozoroval. vysok¥Wirnmezirdtcean kime |
S. agaf[leAdtnigageom pr 2 peasde,v ajn&Me85HetR t aktieg vyk
rezistenciu vol iprt2opmaudteo aakn tjieb ipoatciikeun.t Val er gi
vyug2vaS suplementuj Y%ce antibiotik§ ako e e
pozorovali takti e@ me®&plbsrt.elhicd tuo ua Ivti earcrea tl 2cvhn e
m:gu byS % inn®, avgak ich pougitie je obme
rezistenmad iarbtaikldi®atiizk §

Obk.Test owiamnl iev os tviol d RUSmeiaogtak kaBSt3i4a e
Di sky obsahuj %  9EzRYel 5SR2ENG F3@X B OCMN)24 2 & | “4di a na stanover
rezi suSenaaigaeK MBS Bidae
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Tvorba biofilmov viznamne zvygupeskytu] en
ochranu pred nedostatkom ¢giv2nmunepn®manbyhbt
host[6]t e Dgeamkiyeden® kmene maj % schopnosS form
vi hododieliv.g@m (Dbfr¥%zia antibiot2k cez extrac

komplikuje |lielbu infekdi2] spojenlch s tvorb

Streptocoecus agalactiae biofilm

KMB797
fil

0ODG600

Absorbancia

KMB534 KMB564 KMBS72

24 h biofilm

Obr.. Tvor ba Sa gdlidoaomnoiva eu.

KmeR KMB a-5BMBtvori a.KsrelRn @& NMB od-7THWMBt voria stredne sil

Ako alternat2vu k antibiotik8m sme -na er a
C. Endolgndmnl polas 1 hodiny. Pri vget kT ch
eradi k8§ciu, pr-bBdmdogkmeRg KMBOOWHrr.e8duykci.i b i

Streptococcus agalactiae biofilm

25

15 EKMB-534

KMB-534+EN0.1

Absorbance OD600

05

24 h biofilm

Obr Eradi k8ci @&. ba @ &piohnwoici oave e rGd alfyi z%kRu .z o b 03 ZeurMi e %l i n
endol yz2-6up&N&8Hu 1( Shvoetld tprr8) 3n7aAR 4 hod biofilm
S. agakKMBSB#4aé¢ommdw §8)

Visledky nagej gt ¥%die | asre wkluzdwlim ke dd
alternat?2vnu | ielbu biofil mov, ktor® sY% rezi
Wl inne redukovaS. bagazdahorye lkaie2Ronve kr 8§t ky | as
pozorovania ko[rZzkldug Yboslo egntd@diyozue § ®Bdp&B8dgne pc
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eradi k8ciu klinicklch kmeRov GBS. Tieto vis
mohl o predstavovaS inovat2vny pr2stup Vv boji

infekci 8m spt!s®&bemigml mica fi ialema mi

Z8ver

Naga ¢t wdia sa zamer al aS.n a gvavl sakciu maanee iz b is ¢ &
a W innosS endolyz2novthikofmalnbkshatkynajk§tk
endol yz2@ jEN5%BM4i nnTm n8stroj oaj vprlh okkinoerRe @ thi
vykazuj ¥% vysok¥% rezistenciu voli begnim anti
krok smerom k vivoju novich lielebnlTch strat
sptsobenlTch patog®nmi s tvorbod oliasSk Wwhano?a .
mechani zmoyv rezistencie bi ofil mov a optim

maxi mali zovala ich efekt2vnosS a bezpelnossS

PoNakovani e

Pr8§cu sme vypracovali na bDstave mol ekul §r
Skupiny Genomi ka. Finan| n® prostriedky bol i
239140,

Zoznam pougitej l i terat %Yry

[ 1] Genovese C., D6ANngel. FEur Di JSalCbvanhor i ¥r
Dis. 39(12), p. 2387

[ 2]JLohr mann F. , Berg APedWatker | BEf ecet Bl s. (2

[ 3]Yuan L., Straub H. ,6 Amhu.shRew.a Anal .etChhd m. (
16(1), p. 139

[ 4]Bocanova L., PsenkoJM. BiBarg&knlol, &t59al p.(

[ 5]Li chvari kovs8 A., SoltVYisrKsesSx2mes) T.p. el 3

[ 6]Ver ma S. , Kumar i M. BM®aMiharkoAi. g1 et2a( 1) ,( 2®
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Pl oha exoz-mov vo viskume traumati c
Bi omarkery a terapeutick® mog

Andrej Durgald?, Mar i § ¥, OscarrDangtBeIf Mi chael & M&tknr abanov
LentePetet Filipl2k

Sl ovensk§ avkad®eiuvar oviinreudhol ogi ck1 Y%stav, Dt
Brati sl ava, S;ldaorgal@2@sukib@.skr e pub |l i k a
2Univerzitako me n e nvsBkaslaxe@ Pr 2 r o d o v Kche ekd§ af amod letkau,l §
bi ol - gi e, Mllyknosvki § odvoal iéna 842 15 Brati sl av:
S’National University of Cuyo, Instituto de |
Universitario M5502JMA, Ciudad de Mendoza, Argentina

Abstract

The role of exosomes in traumatic brain injury re

Traumatic brain injury (TBI) is a common neurol og
function due to the head trauma. According to the cur
each year, whichchhsaadspgmpchbeaot aphympact on whol e
experience a range of symptoms including cognitive ir
psychol ogi cal probl ems or may malif @it yersts torfe astimd mtn, 0
TBI remain insufficient, as they primarily manage sy
of brain damagénandhisepemératti, ome will focus on the
serum, with a particul ar emphasspiescidn ci seaxloastoimmegs a md t chhe
These results wildl contribudleedwl aar bpertotfeirl eusn daenrds t mantd

bi omar ker s fionr itnrjauurnyat i ¢ br a

Keywotrrdsmatic br aiemeirmjturoy;, reexwrsodeeg; di agnosi s

Pvod a formul 8cia cieOa

Traumati ck® pogkodenie mozgu (TPM) j e cC

vumrtnosti a dlhodobTch zdravotnlich n8sledkoyv
v dtsledku rtznych typov poranen?, ako s% n8§
expl zie na bojisku. V. z8vislosti od z8vagn
pogkodenia sa TPM klasifikuje ako mierne, st
extracel ul 8§ rIn5e0 vnenz)i kwv oyORo03v0a n ® r 1 znreyumi- ntowp nai
gliovich buniek, sa stali potenci 8l ny mi nein
schopnosti prech8dzaS cez hematoencefalick?%
pogkodenia neur-nov [3]. Gt Y%d i ree uurk 8nzoavl i (( N DYE
obsahuj % gpecifick® biomarkery, ako je hypet
a my |-bod tda , ktor® koreluj¥% so z8vagnosSou TPN
nN8sl effkhami Okrem toho sa po TPM &x mriikmwjRMAe:
(mi RNA), ktor® poskytuj¥% pohOad na nfdchani zn
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extracelul 8rne vezi kuly s¥% selekt2vne uv o QO
mol ek ulk8randy vnr88t ane par oltiepindoy, mMKtRANFA® odr 8¢z«
patbthlh st.&v pmkzgokom vo viskume mige diagno:

zl epgi S pr2stumgdipeamsynpt ezdPadnejl o pomtge p

dl hodobTch rehabilitalnlTch strat®gi 8ch [6].
mar kery neurl ncoev,l aakdoh EessA CAMMweh &lc ud el | adhesi
( NCAM), ktor® s¥% kritick® pr exewlirwajegredwerr - -§rcdw
nagpEmojserhked esa zamer al i na dva hlavn® ciel e,
zpl azm®r a za pomoci trocihchlemychkmernri d8c¢izal|l
bal optimaliz8ci a met - dy na izol 8ciwu nervo

polyetyl ®hgtykaobmemBPEG&Ghoal ch prote2nov L1CAN

Materi 8l a met - -dy

Produkci aNCAMNAM at e2nov: Plazmidy na expr
od firmy Addgene, (157031 adbé6emB8yal N§dbeBhe
ai zol owaildiovpZ4d aDNAE H({ Pwrmr el iPdkas mi d Nalrg dm chkart d kou
sme pDNA trasfelBbahi eto(BxpcG6HO pri koncent
pomoc.i polyethyEeniTmcnus(BEbk@TaAme e kJuthtAG ov a
a 5 % ®®ilom smePEppovihat e elnN2 akrokakmedsRado
Po piatich dRochnameS8bhuattg spabPtiaty aastavi

|l zol 8§cia exo0z-mov I nvitrogen kitom (Tot al E x
si vzorky s®ral/plazmy stolili pri 2000 x g p
X g za r ovnaks wphe rproadtnai netn opkr eani Bs 1 1 b wpoeky
pridal. 03®9 mreRB8Nntau od virobcu. Vzorky sm
nevi del i biien keu bzorvaazleinipryi ai zbovej teplote po
stol il proi 10000 x g p@oodlotbrus MiOl imi snu pperrin aitz

rozsuspesn@ o PaRISioavk y u cdhdo \Ca Ipir eprNial gi e anallzy
| zol §cia exoz- - mov &a epowbch Wrobkacéantmief y

ako aj proi predch8dzaj Yc e] mOt0O0de X ge mptor idfolbg

pri il zbovej tepl ot e. N§sl edne 1sOme mll PWBS
aul tracentrifugoval.i pni pli000@6owxejg tpep |dootbeu.
odstr@®elidti (@exoz-my) Sk PB3suspendoval. %

| zol §cia exo0z-mov pavepombhcok PESB&0dMKIT p BiOp
% PRPEG 8000 r oztndB8k | (eRInmemin@a )i%ezhi 11i4 P@ dPoBEbG. e
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sme postupoval: ako aj pri predchBadizak didce ] o
Marut [@ffvadke ke sme pridalfiinBEGypodPa mvzorle®
z8sobnl objem v ml nRE®ajId %)5.n Ruhwordpyww sd mel o 1G .
kroku izol 8cie vzorky sme stolild@ kpell&tOW O
pridall iPB.

| zol §cia nervovo ¢gpecificklch L1ICAM/ NCAN
gpecificklch exoz-mo% PmE. pPagi h kRubb& opt ob kdeozbous
2 hod smerZmrlavou sgfeépharksg NGFAf-haggeéeéd olwe &d 9

Cytiva). Do sk¥mavieek gsime| sekprnpshedhe 4060
aodstr8nili supernatant. Gulilky sme dvakr 8t
Kt akto pripravenpmi dgulii | KE®AM/ MNeCAM protez2n
komce8cieh 120€fughkonel n®ho opfjema2ndul $sm&kyi skub
C po dobutomtlboér oXu sme sa vr8tili znovu na
pri 16000 x g na 1 hod pri i zb5® ejlmirBISot e.

alebo PBS citr8te. Po inkub@chialgiulslpgegr sata
dvakr 8kuP®&l al k&8m pridaliel nai 2601 oiwaanku M@wal- im
cezpmocteplote 4 AC za pdssll echmo mokrad kn®hsomani get
SPBS citr8tom?2'2B&bdids ahMamv 1CGRG0O mM 8Sisrhieddaxzo Isam | d

800 xt ognt o¥ kroku sme z2skali 50 Ol izolovanTc

Visledky a diskusi a

Experiment M madejhnpurt§cin ab pzr§8kuli aod en ovwnl STIPeVd
ai zol 8§cii nervovo gpecprfvekllchsexoegxmenvi mé&nt
na produkcNOQAM1IECAM @2 nov. N§sl edne sme prote
chromatgtpoaétjefaltr8cie. Takto pripraven® pr
gpecificklch exoz- - mov. PExtpri aff@euknciieik pklaagzdmi d

sme bunky zr8tali,uobHbbiali vRerzamdukkc ibua nfMBktae 2
zastavili po piatich dRa&g&bnpncpbubkbwml ameal &dmil
20 C. Produkciu prote2nov sme si overili na

zastavi S na piaty deR.
|l zol 8ci a exopzl-arromy zo s®r a a

VNallgeptr Sane sa zamerexloiz -meovi zap I8lxczmly , s ®rda
sme pougil:i toroi spltsoby izodlBani &kt eNrai zoSceirue nd
sme pougil i WBDG6ne tmodnuo c(l Aordntain CECROR 2 (I, A B dl yAK a
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opti m8l ne podmienky sme zvolil:@ i zol 8§ci u z

mnogstva z2skamioghs tevxoonz -amd v &soot o | @€x ¢ Obmo v 1\

1). Pri porovnapr22 pacdeatinivciht rmeegend kiz2tsk ad i ull ter
nz2zke koncentr8cie exoz-mov, avgak |istota b
A1 24348 586NV R O
- ety = ---
Obr.1.. WB anaiCDs8 Amtiil §tky po izol §cii exoz:m-v (70
Aprote2notl] dcdegker,plazma, 2. dr8ha: s®rum, 3. d
PEG serum, 5. dr8ha: plazma ultracentrifug8cia, 6 (

drg§ha: serum kit,BDB. dr8&ha: BNVEt e’hdwl Kinarker, 2. .dr
12% PEG serum, 4. dr8ha: 10 % PHGG ssnear uPni, G 51PBasmar &7h. a :d r Kai
Kit.

N8sl edne sme si chaobhkven®zexalki mga pomoc.i

sme pougili redary® mrciea ky nms al ebo kombi n8ciu
Vpr2zpade nagz2ch vzdriiekolsomeanipchgethkioz 8mowr k
smgozorovali pod 73000t oxmtzov @K rgekid ms ieObpot 2r. ¢

exoz-mov na z8kl-ad6 MhEnh ExeDkmgt malvid g u @ainTv
| i pidov¥% dvojvrstvu. Op2aS sa n&§ml aopmyr pdomoc¢ o
12®BEG (Obr. 2.)

Obr.2TEM anallza €d10om)126®EG alnsitogen kitom.
A-kontrolasu r any | a-koettol8 uramyhacetaB@01% BSA,Ge x 0z - my z p | &42mi po iz
I

PEGD-ex oz -plyazmi po i zol 8ci i nvitrogen kit
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|l zol §cia nervovo medilfziackiTEvh ex o0z - mov a

Vposl ednej | asti experi mentov sme sa zan
eX0zZ- mov. Na i zol 8§ci u %s @@ &u giullii | k e knb inm§ cki
naviazali ng§8g napmpNCAM kaoware2 nLl1®AMtaoamnosS exc
pomoci TEM. Prilom pozoroval: sme pr2tomnos
Vpr2pade NCAM sme pozoroval. YyeOmivga&uijpema W
anallz nevedeli zééimekyoexoadi folvi al @dooagregésgec

Obr.3TEM analTza nervovo ¢plelcOi fnint)k Tkcompb@EGRAT naoung 123 0 i e k
sL1CAM/ NCAM naviazanlm prote2nom.
A-kontrola uranyl acetatBSA, BLILICAMsP B S c i t-L1&AM simM Ca2+ PBSD- NCAM s1mM

Ca2+ PBS
Z8ver
Podarilo sa ®m8anS Yespenmieay i Zohy mi met - dami
sme si potvrdili za pomoci WBBREM anal lzy. Tieg sa n8&m pod

gpeci fick® exo 2 PEB a\zTaA pgountoiclii ek2 pAwdgakni n8en
vi sl edlktye as¥% potrebn® INad dgktee reixp&aoiiumdinz gl omvaa
Tieto visledky naznal uj %, ge diagnosti ka TP
kompl exn% patol-giu a nedostatok spoOahli vl
experi menty bud¥% nasmerizvBan®@®@ reaich! maypliivk §cl

v diagnostike mierneho TPM.

PoNakovani e

T8t o pr8ca bola |iastolne podporen8 grant
SR (|l 2slo-ydeamhby-2MPNVVI, -1MAPY6E/8, -2APA/ V0, 2PV V
0613) a Ministerstva gkol stva, vedy, vl skumt

2/ 0/223 VEGA 2/ ON&ET/ NeuranERMBRGZO0-DhANeu
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Genomi ck8 diverzita bakQreornioobfaScgtoevr i
Hana Katar?2naPéauedyvhdivgh &’ KBhaBh #&vsks

Univerzita Komensk®ho v Bratislave, Pr2rod
bi ol - gie, Ml ynsk8 dolina, |l kovi|lova 6, 8
durovka5@uniba.sk
Uni verzita Komensk®ho v Bratislave

Sl ovensk8 republika

, Vedeck

Abstract

Genomic diversity of baC€Ctemobpbbges infecting the

The g&rnounso baarcet edapportuni stic human pathogens infe
individuals. Oresepabkbaogpt.emusxsed ey ous, with a high mort :
necrotizing enterocolitis, meningitis and septicemia
mechanism of infection in newbor fso.r miuhe addiltdi cem safr ep
in the number of bacteria, thus reducing the number o
same time do not infect eukaryotic cellmrgt wdii <thurelnesdi |
changed. Her e we expl or€@doncbpphcgegast iusi dgv erogiptay adf

approaches that included assessment of nucl eotide si
Compl ex bioinformatic analysis of bacteriophage genoi
baci ephages for therapeutic use.

Keywoardsobacter spp. ; bacteriophage; comparative ge.l

Pvod a formul 8cia cieOa

Cronobsagp.erje oportunistickl potravinovl
infekci e, ako je nekrotizuj %ca enterokolit?
Cronobpacitne8rr ne infikuj% novorodencov, star g2«

Kontaminovang sugen§ dojlensk8&8 mlielna vIgi
Cronohbuacnoeror odencov. Prevalencia tlchto gr a
pripisuje i ch vysokej odol nosti vol. dl ho
osant i ck®mu stresu. OKkrGrm ntodblachefn®aky ®vEe asd
Tieto vliastnosti virazne zvyguj % riziko infe
S Ya pr e | l oveka negkodn®. Bakteriof 8§8gy pr
multirezistentnlich bdko®nBE2c¢chaeakheuin8cja b
kompl exnej bi oinformatickej anallze cel ®ho
i nfi kuj@cdrchva otdeart ab§8ze | NSDC wmzpeskvedB8bthbl
gen- mov v roku 2014 na 50 gen:-mov VvV novembr.i
dat ab8zach sme do tohto vIiskumu zahrnul i a |

Sl ovensku. Ci eOom pr 8§ce bol a ebii 2§ aif @ r nvagteit
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osekvenovanl ch f & gowoibsadcptleuj Ricomc® sadnachsg8dz

T
Tch databg8zach. Tento cieO sa mtg

nukl eoti dov
A Gtruktur8lna a funk|ln8 anot&8cia bakter.]
A Vytvorenie pangen- mu
A Klasifik8cia g®nov na core a accessory
A Klastrovanie gen- mov
A

Charakteriz8cia stanovenlch klastrov

Materi 8l a met - -dy

Bakteriof8gy z nagej zbierky boli char ak
Komensk®ho v Bratisl ave. Genomov® sekvenci e
gener8cie (Mi Seqgq a Minl ON). Gen- my bolii zost
anot® vmmoomocou n8stroju Pharokka [5]. F8gy sa
gradiente CsClI . Anti mi krobi 8l na aktivita b

spektrofotometriCah.onébBygotvv ®0 rgreiit- angh FASTA Dbol
GenBank n(olvembr a 2024) . Program VI RIDIC [ €
nukl eotidovich sekvenci 2 gen- mov met-dou Aa
prote2novlch skupzn s a sekvenci e ORF kI as
Fylogenetickyykhomahg8apbmbaou webovej sl ugby

CoreGenesb5 [9] bol pougitl na ur|lenie core g

Visledky a diskusi a

Cel kovo bolo v datab8ze GenBank identifik
r o@r onobsacvteeQkos Sou gen-mu od 22 do 223 kb. ¢
sme do viskumu zaradili aj bakteriof8gy vB_C
vB_CmuVP5, vB_CmaVP9, vB_CRGENGPIL-Q, PaeE®&IEC.duVP2:
Bakteriof §gyCrionnfo bvaycktezrej nod e Ok¥% genomi ck¥ di

kompl exnej analTzy sme ich zaradil: do 11 kIl
kl astktoor ® sme oznalil:@| ako orphan f8gy. Tak
gen- mov patril do klastru E (11 f8gov z ro
Cronosvirus). Dev2aS f8gov nemalo v databgze
definovanej taxonomickej jednotky (Obr. 1, Ta
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Tab. 1. Porovnanie 61 gen-mov bakteriof8gov
Kl as . ReprezerpoI Cor ¢
Taxon:- mi a f8g | gene
Text LeOaN Rod
A Autograp Cronosv| De-€D2382 10 38/ 4
B Autograp Kayfuna Dev?2 3 371 4
C Drexl er| Kyungwon CS01 4 30/ 7
D Gri mont CrifsvivB CsaP_ | 2 106/
E Strabov PseudoteVB—giaM— 11226/
F - Certrev CR3 4 223/
G Strabov Kar amvi Pe@M3 2 284/
H - SeunaviVB—cisaM— 6 79/ 2
I Strabov Nanhuvi S13 2 265/
J - - vB_CmasS | 2 120/
K Peduovi| Seongnan E S &I 2 35/ 4
Singl - - - 13 -
Obr. 1. Fylogenetickl strom 61 bakteriof§
Kl astre s% oznalen® p2smenkami a trojuholl n2zk

Bakteriof gy

analyzovanlch

K I

astrov C a

i zol ovan®

f8gov | e
S i bol i
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f §8go

40% a 36% Na rozdi el od toho, ostatn®
prote2nov (Obr. 2.).
|
. | |||||n I . -
- |Ji - W it i i
@z g
-E | I| | | ”|l“_ "t 1 ' | I|II| I ‘I
; I| | - n |
i || ‘I\' ] I | III
a I . O uJ.|...rlﬁ
" ..J..W !
“ l II Ili 1{!i [ I | 1 n IIIIIIJII‘ III Ill ,*ﬁlw
| L
I‘ ||’ .I' ""l‘ "”:1"
e
I |”-M m“l‘ (Rl RN a1V (T TR
Obr. 2. Pangen-movs§ anallza fggovic
Obr 8zok zn§zorRu1e pr2buznosS alel medzi jednot
na gk8le od 50 % (lerven8) do 100 %
Okrem toho sme sa zamer al.i aj na porovnat

Bakteriof8gy

E,

ktor 1l i

rozdi el od
bol
pougi S koktail

% of grow after treatment

100

]
o

[=1]
[=1

'y
o

[
o

0

schopn® potlaliS bakteri8lny rast

C.turicensis 290708/7

n
t

oh

C.dublinensis LMG 23823

Obr .

s¥% d

fi koval

o f

ruhovo gpeci fi ekSe,60 1l oz pkd tavsrt
testovah®cikmene Na

vget ky
8§g Dev?2

V4

kl astra B vykazo\v

-CzTl 507, €Cridi2 ¥ 2 fBHeFT 0 1 D¢ Ob r .

u Control
W Dev2
B Dev CD23823
W Dev-CT57
W Dev-CS701
HPetl

I II . III l II . II I B Phage cocktail

3.

C.malonaticusNTU57
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B Obr. 4. Antimikrobi8lna aktivita f8gov®ho
FS§govl koktejl apl Ckovamrl9De 387 stewsb Lk eRBOSCB. 2 3
sakak Wi bTZT40mal drivGt i2a3BL 6mu yATjCeCn s5ili3 2 9.

Z8ver

Genomick8 diverzita baCktoenroibjoaécGoeas ok 8f a k af
girok% gk8lu rtznych bakteriof8gov, ktor ® |
l denti fi kovan® rozdiely % gen- moch f 8gov

antibakteri 8l nych | 8t ok na vVierbpuvi uf ek

kompl exnej anallze f8govlich gen-mov na ich v

PoNakovani e
T8t o jper 8clas| edkom i mpl e Aenlt 8@, eANa dg rerk® ua [

bakt er iporfe§vgeorvc ivi n oazloiknoemi t88 rnnyycchh ai nf ekci 2 . A

Zoznam pougitej literatYary

[1]Henry M., Fouladkhah A. (2019) Microorgani

[ 2]Di on M. B., Oechslin F., Moi neau S. (2020)

[ 3]Prjibel ski A., Antipov D., Mel eshko D., e
102

[ 4]Kol mogorov M., Yuan J., Lin Y., et al. (20

[ 5]Bouras G. , Nepal R. , Hout ak G., et al . (
bt ac776

[ 6]Moraru C., Varsani A., Kropinski A. M. (20

[ 7]IBayliss S. C., Thorpe H. A., Coyl e N. M. ,

118



[ 8] Mei-kkal t hof f J. P., G°%ker M. (2017) Bioinfo
[ 9 Davis P., Seto D., Mahadevan, P. (2022) Vi

119



Vplyv ariapbphateh®ho prostredia na Kk
aneur ogeem®zm8 lvnom madalmatp acKte | streso)

Lila Dztegfwlamadv®sacks

Uni ver zita B<oameinsslka®heo, VPr 2rodovedeck8 fakult
etol -gi e, MI ynsk8 dol i na, Il kovil ova 6, 8
dziewiczoval@gmail.com
2Slovensga k a da@ediv.v.i.Bi omedi c2 nB&kteaceaxpemi, ment §I
endokr iDhbr-agvisek, 8 cesta 9, 840 05 Bratisle

Abstract

Ef fect of aripiprazole and enriched environment o

model -obfapmati c stress disorder

Postaumatic stress disorder (PTSD) is a psychiatr
that can be |inked to disruptions in neurogenesi s Wwi:
shown to support nebbuogenesi s makdngoghi tai weetl ean tidal
di sorder s Aripiprazole (ARI), an atypical antipsychiq
promote neurogenesis and also esharce exgoistidveéof thet
stress (SPS)-liaei sgmpeomISDfoll owed Ilooymbairniaptiiporna zwil teh
enriched environment . The obtained results showed
gFospppsitive cells in the gyrus dentatus of the hippo
an enriched envitommgnt.o KHxwewxdrati onrs, SPS, ARI, and
significantly influence neurogenesis and memory.

KeywoPrTd®; single prolonged stress,; aripiprazol e; ne.

Pvod a formul 8cia ci eOa
Potstaumatick8 stresov8 porucha (PTSD) | e
sa mtge vyvin%S po silne traumati zuj %ce]j ud

PTSD sa vyznal uj e opakovanim preg2van2m tr

~

vylhbbavim sprg&van2m, ale aj viraznou dysregul
s narudgen2imypypfmdt@bdmd kovej osi. Rozvoj PTSIL
mechani zmami ,moKk tedk o® Svl eodgh ckk T meamem&imnwch okr
knarugene|j neur opl astniecuirtoeg e oE® UKYs Br&WY han¥av ir
mechani zmpam?teni hlh. Hipokampus je oblasS, k
stresu, regul 8ci i em- ci i, prebieti@agvr Bgml pjc

kognit2vnepamukcidTpDEe pspbpem@esgenim ob
Novovzni knuhti@ mkaump §1lynwch okruhoch zohr 8vaj %

spomi enok, al e aj proi remodel 8cii exi stuj %ci
Na | ielbu PTSD sa prim8rne vyug?2vaj¥% ant
reuptake inhib2tory. V posl ednej dobe s¥% p
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pri m8rne vyug2van® pri i el be sympt - mov scC
antipsychotipaoasn, ekrnlodH rsakowch poug2va aj pri
Y%l inku ARI je sprostredkovanl kombingttbu pa

D:a ser ot o-H% moevwclecpht @& toxchomi st i ckej aktHiBwi ty n;

receptoroch. Ned8vne gt %di e popisuj¥ jeho p
astimul §ci i neur ogeare®zay mgkdl.ogid e kht mo dgro?rsut t
neuroplasturogenp®ay je obohaten® prostredie
Ani m8Il ne gt %di e preuk8zali pozit2vny vV p
vhi pokpopkal eni e miepyentdz&kosyhasa?nania stracl

Experiment 8l ne gt ¥die naznal uj Y, ge sti
traumati ck® spomienky, zmi er Ruje narugenie |

azmi er Ruje w%zRDSBS [sploj eRthetso bolo cieOom te
atiypk ®ho anti psmwahmitilsadi MRIlLdldt ew@®hyv prost
kognit?2vnvey bfruanmnk@ inearak emaynmi mg@l moge m®@dy |l v PTSD.

Mat ermet - diy

Pougi | i sme dospel ® samce potkanov kmeRa
motnosS: N 250 g), chovawn®nzZiam gptraznsdtaurpd nk c
otrave a vode. Zvierats8 boli akli mat®i dovan®

kKug2om:t r ol n(8 eshkiukpuilngammj e W BHE; vystaven® jednor
t rieSRUSSPS +zVEH)Yat§ vystaven® SPSSPXt+ rARd )b
vierat§8 vystaven® SPSholkt owylism abveeln @r mdPvhaardlie
(SPS + ARI + EE).

w uw T =y

N

Na navodenie PTSD sme pougil:i jednorazov]
hodiny znphgdnmnewl®clv restraineroch. Po znehyhb
pl 8vanietepl obhdd AZ. N§sledne belinezhaa®amnsg
zotavenie na 15 min%ht pod infralervenou | amp
vystaven® viparom dietyl ®t eru do straty ve
novich klietok a nasimduinciepal bagd@eORBABI M
avoda), |l o je doba potrebns na rozvinutie
senzitiz8cie bolo zvierat8m 28 dn?2 intraper.|
fyziologickom roztoku) alebavARIraiS5skhgpkgyr 8
ARI + EE bol i okrem toho vystaven® aj obohat

hl odavce) . Pred ukon|len2m experimentu zvier:
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predmetu, ktorlscthoptnwjseS iudhi Spam2 S Vajet ky vyko

na zvierat8ch boli schv8len® Gt&8tnou veter:
republiky (l2slo schva®bhakieho protokolu 32
Usmrteni espzwicervatndvai etrlkad g2 vb:o |l i usmrten®
transkardi 8l nou perf %ziou. Mozgov® tkanivo
kryostatu na 300 Om hrub® koron8rne rezy, z
hi pokampus na PCRamhia§l zeij Pei f Wziainsbol i zv
roztokom paraformal dehydu, vybrat® mozgov® |

rezy na pBoy@ist @t raai munohli 301080 eraeitafl M@ &aCrRh e n

Cel kov¥% RNA sme analyzoval. zo vzoriek tkan?
sme kvantifikovald pomocou NanoDrop 2000. R
uskutol nili pomocou kitu Revert Aid H minus
dT pri meru. SemiikmanPCRats2menuv yrkealal ieLv cel

obsahuj Yacom 30 ng €le nfpd s§tt Dtveerjt cWDNAv, e rl23 15 SYBI
1 Le p8ru gpecificklKagdps i vmeaoroku as meo dajnial yzo
Quant §t5u dR®ame PCR System. D8§ta sme nor mal i z
vyjadril. ako ng§sobn® ppeeny NaypovVeétan®e mg
amplifikovanTch produktov s mel muynlodhn asltioc laemil

farbBReezg: na fluorescen|l n% mikroskopiu sme i
norm8Il ne kozie s®rum, 2 %, Hovis dErided oanl b0u,m2 nM

fosf 8t ovhPoBiS )punf&sil edne sme ich premyli v PBS
(pCRBR_2, DCX) . Rezy na sveteln% mikroskopiu
premyl i a inkuboval igFss Bor.i mBa npue mpytodt i $ ®¢ ko
sekund8rnou protil 8t kou. Pre fluorescen| n¥% m

PB)S a pre sveteln mikroskopiu biotinyl ovange
X100) diaovnizdhzkompl ex (1: 250 -¥100)1. M  BpSr esmyot,
S me antig®nne mi esta -diamahobbewal d2npometoet

rozpusten®ho v 0,05 M acet8tovom pufri. Na v
mi kroskop Zeiss Axi o Imager Al a kameru Axi o
buni ek sme vykonal:i pomocou softv@Pmu FKEIROI /)L n
Pozit2vne bunky sme manu8lne spol2tali v 3 F
dan¥ ROI .
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Di sk uwlisal edky

Vtejto pr 8ci smenslredgo®m@ahegy radh i delGiDiya tw s
vhi pokaenpper essi u vybranlch markerov neurogen®
exXprogoisdB pr ot e? nuqgk oNsaB memmugn?o ppooali etk v e neh zazna
vkontrol nej Sskupine. SPgFossignhdnikakt o@r atvil ¢
zvierat8m (Obr. 1B)fo$B pozhirdalumie skimviEmi u
vs Yl aidnel nsi gt Y%di @S 74 Bilree &Rl anduied- onsnBo gbsutnvioe k . .
modul al nT gFfvopsiBfvvonavi acerlTch oblastiach pred
predch8dzaj %ci kiombt #8 cEaEni PARIBY st efF os B né geme i
signifikantn® (Obr. 1B pr eAkiou NpC RE B prneet es?l new
p CREB pozit2vnych bunrkioenkk r slmree | p oxglow Wlivaae ¢ \Y
sol ak8vaniami, ge nestresovan® zvierats8 vyka
pokl es poltu pCREB bunviEedk zsvrpes dpachz car AVRA | is aumo $
vkombi nBBEcitienst o pokl es egte viac zn¥%gitlkseteav
rozpozn8vania nov®ho objektu S me Nepozor ovV:
predchg8dzaj %cich guSE$2zvikeoa® vk eranipd 3 tdimaest admi
Stresovan® zvierat§ sa |@asttrokgi§t® jrnawlliam ako
predmetom, | o by mohhovizaghedmdst ,i clho zBalhlean z
W inok stresu ma ppaondDvanadum bmodvisi gni fikant
nov®ho eljupknhny GSPSper dREB8E2EEVEH ( Obr. 1C) . 1
m:t ge naznal ovas, ge hoci EE je sp8jan® s ko
aripiprazolkamhv pmadmitée ct k®ho stresu m:ge mas

anal yzoval. expresiu marker & i peo PeCrRi tnoerpor vel uckl
virazn® zmeny hlad2n Sox2 mRNA medzi jednot
2B) . Taki sarmowariei nsipprei pokaet 8® x2o bdiine lek \ Ol

visledky naznaluj Y%, kogebi 8BBli smam&EnTneanipl yv R
neuron8lnych prog&hi tMerallichsmanajekexpresiu

mar ker a gbtuSodi edk ferenci §8cie do nezrellch neur
rozdielpy ew i i MRNA medzi jednotl i vl mi skupi na
zn2 gen¥ hl apdornouv onaRINA BVl mi skupi nami (Obr . 2C
na markrecoggem®@zy, vr8tane zvigenia aj zn2{geni e

byS sptsoben8§ rtznymi faktormi akedpeah§pobl
mo z g u. Bol o preuk8zan®, ge vplyv staesm?2 naP$

[13]. Vplyv SPS na bunkov¥ prolifer8ciu nene
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pozoro3vlal % mene,j neur - nov, k tiocrh® pvozlneitk Tholt Tz
nasl eduj %Yuce 3 tlgdne. KeNge prolifer8cia tI
pravdepodobne odr8ga niggiu mieru predli.tia n
Je zn8me, ge ARI zvyguje prolifer8ciu bunie
i nhi buje apopt:-zu neur -nov v HIP adol escent
taklTto efekt ARI nepozorovali, | otitdseyc mothilko
Z2skan® visledky naznal uj %,GDgehi PR ampiugi lkda o
potl al enkio mbRIn@lwohatsenT m prostred?2m. Av gak

vkombi rEEqgi i7 ¢ T §dRov po vystavenrmd SHAS ¥ edoovkpol n
zhorgilo kombinow&En® vystavenie ARI a

— VEH == SPS+VEH = SPS+ARlI == SPS+ARI+EE

- -
- 207
E 25 g 80 * -
2 3 o i)
g 20 S 5 15 -
g A ]
= = £
= = =
5 15 g | £ -
5 S 40 10
5 < E
g 107 g B
= - =]
& @ 20 o 51
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% w 1]
- I o
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o A B C

Obr . 1. Pol| eqF opsCBREBB)( A)mushopo ROt Rasnyzhi er antovstnr §venl
predmet.om (C)

Aipol et pCREB i munopi@oidewBy d mumwmioek i PBRayzhwi dbuati ek
str g§wendl ms pr etdensetteo nt vz pozn§vani ak aotvr®dlon  r eldwieit ua ; VER
zvierat§ vystaviewn® e3RS$;8SEES tktveRI®n bol pod8&vanl arip
EEzvierat§, vystaven® SPSamabirT mbbbht po®8probtaedpep

r§taonbll avst i zgpijimamd&Odv anT . Hodnoty s¥% ud8vagm@&.ako pr

: 15

€ 257 o 157 I

= = T % -E
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Obr. 2. Rel at2vpel|l btadmopomBRAtAavnych buniek mar Kk:¢

Aipol et Sox2 i munopio=ziltazlv¢vnah ShxRires®,MABR hvinad iDnCaX; mRNA

hl adi niak.o nMEHb |l n8 s k uipziviniae;r aP8S v+y sViEaHvignw® e3 R3S ;8 YRS tHa viehl

ktorTm bol pod§vanl airzivpep8azeolystaR8n® ARIS ktBET m bo

amal i obohaten® prost r eobileas tRo |zetpijbmemidceds vianll .r §t a
Hodnoty s% ud8van® ako priemer N SEM.
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Z8ver

Nage visledky preuk8zali, ¢ge @GPSuwicantoatk
hi pokampu, | o s aF pspBjzavizlvoayr&r dbutna e k . Tento
podan2m ARI v kombin8ci.i s obohateniTm pros
nezaznamenal. signifikantn® zmeny Ppr eateaur jpoege
nevyhnutnl Nal g2 viskum.

PoNakovani e

hakujem moj e]j gkoliteOkenoRNPr kolJamgegnODs Mgl
Horvs8t hovej, PhDppmaa. oo n®@t vadaidg kol a pod
2/ 0050/ 23.
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Abstract

Ti dlorne encephalitis virus (TBEV) is one of the m
our region and throughout Europe in recent decades. |
known -Berhéc&ncephalei tfiaz,alwhiTdhlre ameari n vectors of TBEV
Der macentor and Haemaphysalis, | xodes.r rTREBWaiss mari and symit
the host through the saliva of oickkfteadtled ft iicrkmsu.n omodalu
mani pul ate host i mmunity at the bite site, which not
site promotes transmission and replication of the treé
on the manipul ation of host ant ilvni rtahli sd ewoernkc,e sweb yd et nicc
inhibitory effect of gene expression for sever al PRI
inhibition wasgeaesd for interferon
Keywokred ati nocytes; ismmivaryegpamsies; tiokctive subst
I ntroduction and goal formul ati on

One of the most dangerous and wi dbeosrpnree ad
encephalitis virus (TBEV) . -bloBmB\¥ iexncregh@mdndiilz
t hat can present as a common f ebrridleo giilclane
compli faTBBYisbel ongsbdaronearvihrrwospesdi cKar bowemr @
| xoade@er macgeenntwsr are the primary vector and r

transmit the virus to the ho[s2] during their

The skin is thleorgnaet ewBlV.f oRe stiidek t skin
fibroblasts and i mmune cells such as macroph
TBEV and the resu[l3]ling antiviral defence

Generally, mammalian nucl eat ee ocenlel svirreucsce

a type ods padihatgeedh mol ecul ar patterns (PAMPs
t hat serve to recogni ze t hceaslel epgatplact ghapngiemo b e
receptors, PRRs) . Viral antigenscr aermrddsemalil
|l ocali zed PRRYI kesucecitepsodsl I( TLRs )-as snediaantoedde
gene 5 ( MDAS5-) ndwuet bhei)g eaaendd €IyNoAs dc ecept or ¢
AMP synthase (cGAS). Depending on the | ocali

activation can |l ead to the expressijfdon of int
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Il mnteracti ve&kpgtatilhmogdre tr anstmidkse darbey e
par tUsirpsigar macol ogi cal |l y a,¢tt ionloa&l ud mamhpeo brod sh icru
and systemic i mmune defenses of thedborhest s,
pat hogens, including TBEV, to successfully m
or gphb4.

I n the upper skiansplraeyernms i akmeurnagtoicneol cly tteysp e ¢
critical role in viral replicaheoai mndf etahli §
was to follow the course lof rTikEWusmfl @ ovtai sru bas
human skin keratinocyt-esfadted ¢aleiavameynt glwar
Usi ngspgeaniefic primers-PERId svemiqguwasti gat ede t 4
and TiBhEfVvected salival eedt e nexspraseasicomatefd we t

i mmune response of keratinocytes.

Material and Met hods
Ti-bbkrne encep-hsatlriatiinsCoHyipera:s$i on of BMC VD
propagated on-btomen bni zieno®foft hemeBALB/ ¢c strain.

HaCaT cesponltiameeiousl! y transf prmoeodhdgéatred i

compl ete DMEM medium (Dul becco'"s modified Ese
10% foet al bovine sgtrumatmiFBE&, abhdnaaj | bi &6t iLc:s
U/ ml and strepggdmyci rboath I0@O®MO0 Lonza)itht 37
5% 02

|l nfection of ticks and preparatimbPemalfe s al

|l xodestircksnwere infectedypmt(f®m®&onxlla), yTBEY hc
in the stockPFaJ/imjuotFowdsowliihg t he,tihrec ftd etkison
on BALB/c mice for three days. After feeding
gl and extracts bL$GERsEvVviweus!| p[8dapnadc d dobnegd smetr kea
at8 0 AWlle. pr etpharsemdds of infectious salivary gl an
infected ticks feeding together on a single
with which ticks were inoculated, aftreal part
TBEV titer | evels in SGEs differed

Pl aque ti tTrBeEtVi dn teegsagn walflecase di SGEnf ect

were determined wusing a plaque assalyo oan t h
suspension of 120,000 PS cells, webPaFddemd 100

Each dilution was verified in duplicate.
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Cel | I:n fWec tmoonni t ored tHe afsfadantusrgf gilmamheac
( SGEs) on the expression of selected genes

within 72 hours after i nhfoeurt icoenl.l Tmu ldtou rtens s,
infectious SGEs,-i TBE¥t 8iG&rse alstaet dtnintoeoriss .of TB
used for cell processing correspddrcdelda bt.al )t he

The amounnfettnons SGE wused (in pieces) corr
SGE used. &®mnmopeelrln astaanmptlse s we+4e8a ahold U7r@sc npeodscta i o 2 4
for further analysi s.

RNA | s:ol Bdtiamln RNA was i solated from infec
RNA Purification Kit (Thermo Scientific), fo
concentrati on wWN\aasn onDeraospu rCende wd t(hThaer mo Sci ent
260 mmwars s ttoerre®0ah®©.ng

RNA Tr an RANrAi pmaisont:r anscri bed into compl em

commercially available First Strand c¢cDNA Syr

manufacturer's instructions, 500 ng of RNA w
100 OMmrmmidmers. This transcribed cDNA-was s
guanti ttait my ePCRaleacti ons.

Redli me ThhGeR:ef fect -mdr TBE&n¢dple&l i ti s viru:
of genes associated with the agnutainvtiirtdalit merees proe
PCR, ( MAXI MA SybrThémrenen /SROX nkii tf-g g é c iafl ioam gp mwii r
that were designed for the target genes. The

OM. We added 300 ng of c¢cDNA to 10 Ol reacti

was set akbeomdnuofatcbuner' s ghedelki mes; seqgperl
annealing and polymerization temperatures we
St epOnePRtliume RRR@R t her mocycl er (Applied Biosy
anallysewdde (dellta Ct) method, the resulting

comparedaagannytal ues and the control .group,

Res wIntds di scussi on

I n this study, we investigated the I mpact
selected gelnRRI - GMDLAR 3 RF,| Fb1ll, -1, FNRA L FePR 1,
OASMXA | SEC6My d 88 PKRn@édssoci ated with the innate
skin keratinocytes induced by TBEV intaction
our study, -SM2E uwsietdh TiBrEfVect i ous titer of TBEV
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T a b .Titets of infectious SGE.
Results of the titers for all three groups of SGE used to infect skin cells are presented as log10.

24h 4 8 h 72h
M3 8%0 46 5,5%10
M9 6, 510 10, 3x10 7,5%10
M1O0 1,3%10 6x10 3,5%10
Usi AlgCR, i n HaCaT celwes dienfeecctteedd abcyt i VBREV o0
of al most tadlrled genes bl exitEe@bhdi nhabf¢eded FNLR
genes. I n kerati niorcfyd etse dwek@bhaserlivye dTBBEYr eas

t he geamedsscpreecdi f il lARIIMY Af and5 IMDAt he 6 ansfee cafi onuosr
SGE treatment of skin keratinocytes during t
effect on the expression of the gene®estudi:

havedenti fied high genel-BXprekessiohi $opEFgRALt a
1) .

SGE
TBEV TBEV+SGE i
10 10
8
8 8
6
6 6 i
4 4 I x ‘ I |
S T e s BT 22 - = = ﬁ o R |
o I W T o O . [ N 8RR R R T8 Bk
R T8 I o s RN b ol ol 1 P I I S S S N S & v&&\%g"'\c"\ 3\6'\\3'92'\\“07’3%‘(_;'@&
FTIFEFSETITITTITEF TSI ToSEs TITT iesgse 7 e
S \,‘\ = \x\\
Fi gExpreebibarget g-€Eh8scehl BaZdThours after infec¢
with infectindwestdmdsn®&GE.
| 48 hi.m.dvinffescted cel | s, we oObserved a sl

mo st of the genes examinpedSGeG&cepndf EKRTLRA
i nhibition. Il n cells treated with infectious:t
TLR4, -5MDARI| G Mx A, OAS, | SG56, My d 8 8, and PKR

i nhibition during beesvedma suppresasi olVeod !l 8

wi t h-i mbecti ous S GEsI;R 1e xgceenpet, fwohri cthhreewielf BN | | n e
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TBEV TBEV+SGE SGE

16 16 16
14 14 14
1 12 12
10 10 10
8 8 8
6 6 6
: : , : ‘ : s I
: o B o o o N . _ @l —— = B SR e S e
P e m  e— 0 TR .. 0 - :
S5 DO DDA DN S NN S D ) 5 DO DO S » 5 D o
FEFEFNETIID VNP EFITSAIEESL FFINESLD N LI EL FELNOECSI DN LT
NIRNI S & SN 5} S» O S \;,L < MY @q PN FEoE BN @*P &9 YOS R < > &0 RS \‘—:‘L
A SN >
S AN

Fi gEx@ression of ta#Cdet cepdness 4i8n hbauCasT after infecti
infectiousnfarcdi mas SGE.

Compared to previous time intervals, we
| RF 3, Mx Ab latm(d hlokklgh i ts increased expression
infection of cells with infectiougeed®dG&ss!| o
attenuation of t heir expression. I nfection

expression 0% ,9ger&s SfGhbr6 , MIPAKR, and MxA. We al
i n the expressilon baft OAS$ sa mkkoeldisiNd cot ibceu sv eSGH |

activate expressionl oaemnxeéd 2IpRN f or genes for |IF
TBEV TBEV+SGE SGE
20 - 20 20
15 15 L
10 L 10 10
o | 1R i 5 ]
| T
 bwt i Bo AR RN e B _ 0. _ g '8
DA MO DD TS D P PP LA DDO TSR SE PR LR LT DTS DS
& /\3§~ & *‘s@& i‘:vi’;v\ 0.~€$ ;-.3‘ & &ve-&v:&., & \&\“&“‘i"\zﬂg & 0‘@?*33“ & oF /\\,‘: O &(&"%6‘:9’1%’& o @"§ &
¥ N N

Fi gExpBrression of tafCdet cedndes 7i2n hdba€CasT after infecti
infectiousnfarcdi onas SGE.

Concl usi on

OQur results show that substances present

expression of genes affected by TBEV infecti
i nhibitory effect of substances i mRIGhanidnfe
OAS1 activateddky eftlddeeMdr Wehabsoory effect on
Myd88 and PKR, however, with a temporary st

i nfectious SGE al so have a M3 gand vieF NAR1le citn do
TBEV, but only during the first 48 hours of
enhancing effect of substances in the infect
TBEV during the enand,e 72h .hp. iOn gihgnioftiheanthl
activatiloni nodfucleldN by TBEV. The | atest knowl et

i nnat e i mmune response to tick-3bittek Iispedi
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Mani pul atdi omducedviFNssignaling (Thogoto) by
salivary gland extracts (SGE) was [9i r At pr
promoting effect on virus spread, probably
Rhipicephal usormppeatdoocult aeUH FNeceptor, was
Hajnicka )Etplal wvi tT®%& ov s klalreetp oalt.e d( 220 Ip5)o mo t
of a specific subst asnicae ofsrtoamt iln. osnc alpBuB Va rriesp | si
marrow dendritic cells by r-é4duwmnidngS TtARhee rehoy:
attenuakdtnag diFgNnal i ng.
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Pr2z2prava met-dy nadaogtanhegenpi e akt

Nat 8§l i a, FEwray & & u ZSreR&kmds, 8V axsakidra KS2 o
| hihar at kewitami s1"dv Stuchl 2k

Univerzita Komensk®ho v Bratislave, Pr2rod
bi ol -gie, MIynsk8 dolina, Il kovil ova 6, 8
fabryova46@uniba.sk

Uni ver zita B<oanmeinsslka®heo, wWedeckl park Univer z|
841 04 Bratislava, Slovensk8 repu

Abstract
Preparation of a method for determining Lon prote
Lon protease, b-déepegdegt tpr athea Ad P, perf orms many
functioning of théaomel ATPFoProtease tociuirwittey t d
tration of components to avoid the inhibitory e
in the field of cancer t-oradgnemitc &Batcit\wirtiy.l Th
| ow ous ntedawoswimammsahr t hks we apti mi tgudi eagctsievres al

r
n
y
al

met hods angr ipmmip@ifdcdo laneassuring activity of Lon prot e

KeywoEers@dserichia coli,; Lon protease; activity assay

PDvod a formul 8cia cieOa

Prote8zy % dleldengyi t 2j P2 ol eemrzd I moyi ck om
Mi krobi 8l na diverzitazanpmiezpéhsifeopbame§zkt
potravin8rskom, | i stfi arcmmang e u tkioczkmoemh i ckroime myas
vbakt erbwnkaoch pl nia funkciu regul 8torov, kto
virulencia a adapt8cia ako odpoveN na rtzne

Bakteri 8l na Lon prdetpefiailee ng ant®r prmod Biz yAT K C
superrodiny prote2nov. T8t o bgupnekcsicfhi cwki8a cseerr@& n
Yal ohy, ako je selekt2vna proteoll zaeZammnwr m§
[ #,]. Gtrukt YWAsA +p odzoons@in§w,anf@nay [ 5] . Pre jej a
viacer® komponentyMg@lfdHiov Patoklel8 zAVRE akti vi
spr8vnych konceATP,8cisiubdigrcgdt u, ako danjut pH.
koncentr §cii2nim!ly2ecidit jprSotke§8zovej aktivity [ 6

Nagim ci eOom bolo zoptimalizovaS podmi enk
an a z8kl ade toho vytvori S protokol pr e | e

experimentov.
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Mat er i 81l a met - -dy
Pougit® bakteri 8l ne kmene
Vnage,] pr8&ci sBeopaadg?2  PEBY kmdRm omE H2 &a

heterol ogick¥» expresiu Lon protes8zy.

Stanovenie koncentr8cie prote2nov

Koncentr8ciu prote2nov vo vzork8ch sme st
ako gtandard sme pougili BSA.

SDPAGE

Vzorky sme separ-RPAGH imepto-ndoocuo up oSdDBa L ae mml i

Western bl ot

Po SMASSE s me g®I prebl otovaéchanlai PVIDFerma
sprotil 8t kami

Protokol na meranie aktivity

Aktivitu sme mer al ichvroo naitaocgerraifcihe vaz o rzko§ csho nzi
(Tab. 1., Tab.tRepalskhe imkDbmVvalke. BRE=al edne

ukonlen8 vychladenou 20 % &ljsem@ndztorrikeyh Is-ar
na 10 min dwotchmasiaide&ryt raidfowgopanl/i 41 ACmi Wb sb:
mer an8ktzo pripraven®ho supernatantu. V dr uhc
Coomassie Bobjéemet vBhkeéeiywada nmeawrovaS 10 min
avl sl edky sa -Px6Bdmeti 8 ouSDS

Tab.Rehk| n§ zmes

Komponenty Re a kicd(a Re a k2cdi(a
Tri s HEb (ngvH 114 46
DTT 1 mM/ 5 2 10

ATP 2 mM 4 4

Mg Gl 10 20

Kaze?n 1 50 100

Lon pr oGg@ gz : 20 20
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TalRReak| n§8 zmes.

Komponent Reakcd a 3 Reakcda 4
Tri sHCLOPHmM 20 10

Mg G6 mM 25 25

NaCl 10 m 5 5

ATP 2 mM 1 1

BSA 0,45 m 15 15
Lon prothg/Sml 5 15

d HO 15 15

Visledky a diskusi a

Vzorky po heterohomog&rij z8expr elsolii apr el
i - nome rrcihlrovajt okgagpd ®heo KZr oku bol i vygEAGBE dobr |
anal T zu ypxbrpade )sol ubil nifch frakci?2 aj na s
bl otom sme dok8zali m¥2nywoenmofsrSakoing phr,ot®j§zkyv
Bradf ordovou met-dou sme zisSoval.i koncentr &
pribligne urliS mnogstvo Lon prote8§8zy potret
optimalizoval. podmi enky reakci e nmecreanntira8 caikit
Na z8kladeBwvadfeddovejz met  -dy sme urlild] p o

vobjenk. 20

1 2 3 45 6 7 8 9

87,4 kDa

Obr SD®.AGELon prote8za.

Anex chromatografi a. 1. mar ker mol ekulovich veOkost?
anex; 4. prvg8 homogeni z8cia solubiln8 frakci a; 5.
homogeni z8cia solubiloa8cimakesa] ubi |l d8ulfigakaecmageBi el

9. el Yacb®OamadRI| pr i

TaB.Bradfioedr&lhr amat oggaladbiel mej frakcie po homoge
Kalibraln8 krivka bola zostaven8 BSA gt arl
Vzorky Priemg OdchlTl| Koncentr §c
Supernat 1, 397F 0, 0602 1,6255214
1 = =
EI/4c||5i@ni|%dr||eal 0. 934: 0.0220 0.930863

134



Vnage|] pr8ci sme sa kWenedmdm alkj skeobeark]
pre prote8zy. Opti mataijz ovTall,i zsSme vrerRo (ag t \mo oM

1.). Meranie aktivzt prebiehal o pomocou mer a
nagich zisten2 sme vgak dosiahlii nekonzister
ktorT mal dbhtqrnet mkomagtmumnsel i met -du opti mal

TaBStanovenie aktivity pomocou merania absorb
Namer an® hodnouvlyp mlbestorkamaoceart ra8ci e pomocou tyroz?*

Vzor ka Absor bali OdchTl k Koncentr
( Mol )
Kontr dloan 0, 66073 0, 4872 28. 96
protesgz
Kontr AT 0,2007F5 0, 00627 8. 43
Homogenl 2 1428¢ 0. 2871 ¢ 95 13
sol ubi |l n
Premlvan 1, 827272 0, 14573 81, 04
Nezachyte 2. 0187 0, 0945 § 89,509
anex
ng’ei'n‘f!dr;c 1,88371 0,11054 83, 56
5%?'n‘f!dqc 1. 6020 4 0, 304612 70. 909

Zt oho dtvodu sme dakdz erren@k)c waln avalt@ivinie
vyhodnocovali akRAGBLO(u. pXk.aa.edlnviPpBEY®aIli 3 ban
sSagovalo vyhoeédat dni esag®lan,]l dassibsdk 8t aldteigy ia
protesgzy.

Obr. ®YBS&Eaktivita Lon prote8zy.
Substrg8t je 12% Eadk2wmnzoRkpkc83@ min reakci a. 1. mar k
el Yaci a pri 500 mM NacCl ; 3. el Yaci a pri 200 mM NacCl ; 4
solubil ng8 frakcia; 6. kontrol a8 zbye;z 8L.onKopnrtortoel 8az yb;e z7 .AT
bez ATP; 10. kon3tbr oklDaa ble z% Mgazle2 n; 87, 4 kDa Lo
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VdtsledkuvShokoost andm degrad8cie kaze2nu,
BSA (Tab. 2.). Vybran® vzorky s2ce nepreuk§gz
jednoducho kvalitat2vne vyhodnoti $ ogxxpearail me rs
SDPAGE g®lhaommat ogr afi e.

87,4 kDa

66 kDa

ObiB.. PBEEKtivita Lon prote8§zy.

Substrgt BSAO Reaokd&kiya A) N0 marker molekulovich ve
homogeni z8cia solubilng8 frakcia 30 min; 4. homogeni z §
30 min; 6. el%Ycia pri 200 mM NacCl e @cmianpr7. 50I0%emiMa N
min.; B) 1. marker molekulovlich veOkost2 prote2nov; 2

kontrola bez Lon prote8zy 30 min; 5. kontrolze

N8sl edne sme overil:i opti mariozeg8ary: w~vé alod
vgak nezaruluj¥% aktivitu Lon prote8zy. VIsle

(Obr. 4.)

87,4 kDa
66 kDa

Ob#“. ®PBEEKtivita komer| nej Lon prote8zy.
Substr8t je B&GA.wvVvzRa&kkci d&d.4 max&er mol ekulovlich veOkos

30 min; 4. Lon prote8za 60 min; 5. kontrola bez Lon
kontrola bez ATP 30 min; 8. kontrola bez

Z8ver
Vhagej pr8ci sme sa zaoberali optimali z8c
sme z8kladnT protokol, ktorT budeme micS ap

aktivity sme optinRAGEzpre&ltr omempceu "BDSI edk)

aktivitu prote2nu, ale umognili nN8&m zoptim
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Dok§zali sme n§jpo% obheo BrSIA, s kkdet m&t zv8kl ade vi

aktivitu enzl mu.

PoNakovani e
Pr2spevok je vI sl eAdkWw2d 2 BHa ki tzeSrciigal ofare djoak t

ako perspekt?2vny n8stroj imna | ielbu mnohopol e
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Vplly-ar gniun rmaoaz p uSfazmaes p tnafireBml TP L
pra#dovawBhoheriichi a col

Miroslav Ferkd, Li na BafMamao a§, K Raagwrkad, G@briplag rok,-§cy
Eva St r uhz8enddavarskk, § J & n'2 TwBrtRai st?av St uchl 2

lUni ver zita B<oameinsslka®heo, VPr 2rodovedeck§8 faku
bi ol -gie, MIynsk8 dolina, Il kovi;l ova 6, 8
ferko22@uniba.sk
2Univera t a KomeBrsak ®@hsd aw e, Ve de 84k 04Bratislavk , I I kov
Sl ovensk8 republ i ka

Abstract

Effect of L-arginine on the solubility of the fusion protein TBmITPL produced irEscherichia coli

This work focuses on the optimization of insect n
peptliike (1 BBMmpbykr omsriing a bacteri al expression systen
optimal cultivatBmnTdolepmakistsiimms ifnordi Trf>er ent media (LB,
to testseheirosbhiaiosel (BL21(DE3) and C41(DE3)) to max
Expression experiments were conducted at di fferent t
protein yield and sol uPAGE tan avleyt eiosn.abhddsett hasshgdppD§
Tr-Bml TPL production in a bioreactor and purify the pr
hi ghgBml TPL solubility was achieved in the BL21(DE3)
induction t200mpAer at ueseanch provides valuable insight s
insect neuropeptides, with potenti al applications in
Keywords:neuropeptides; solubility; iotransport like peptide
PDvod a formul 8§cia cieOa

Hmyzi e neuropeptidy patria medzi naj d*l e
endokrinnom syst®me hmyzu. Tieto mol ekuly sa

(CNS) a endokrinnich ¢gOaz§gch, prilom ich exp
pohlavia[l]VT skum neuropeptidov je obzvlI &§8gS viznal
mechani zmov, ktor® s¥% kO% ov® pre adapt§ciu
podmienky]2].

ITP-like peptidy patria do rodiny CHH peptidoa s Y% giroko konzeryv
dr uhmi h mylzpidoptera[3]8Ttiaenteo pept i dy b oBombyximdre nt i f i
kde sa uk8zalo, ¢ge ich funkcie presahuj % r 8rm

Produkcia rekombinantnlTch Kkmyzl2asht oprmodreg

probl ®&m n2zkej rozpustnosti, | o mige obmedzi
rozpustnosti tTchto prote2nov sa vyulgélhaj %
podmi enok, f¥Wzia s rozpustnl @ partner mi al e

CieOom tejto pr8&ce bola optviymaliit2§civa akwe
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hostiteOsklch kmeRoa @arRpktivwua leEpoolie s m®d ih® k sne
schopn® produkovaS hmyzie nelukbLbpepkbdbd®, cvehe
boli nasl edovn®:
fzvigeni eTrsBmIubRLU ift¥zneho prote2nu
fVeOkokapacitng8 produkcia prote2nu vo fer

fPurifik8cia BmlITP
Materi 8 a met - -dy
Pougit® bak-tZerzin@lm e okunjértd ch bakteri 8§l nycl

pougitia jT@b.zobrazenl v

Tab. 1. Pougit® bakteri 8l ne kmene.

Kme R Genotyp Zdr o Pl el
fhuA2 [l omPEBmMmpT
BL21 ( at_ehsall;)E.sas:Barr.}I-!lo-Bae NovagProduk]| n
int::(lacl::Plac N ’
&ninb
ca1l (D F'OmpT(hDSéﬂg‘?B ¢aB | uci¢Produkl n

Plazmid-Na produkciu prote2nu bBinl PRWJzmn gz prl men
Obr. 1.

Obr. 1. Mapa pougit®Bwml PPEEmi du pJK100EK
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Kul t i w&@iraEsralae nime y e r ovBlucnhk yb abmokl 8c hpr eo| ko v a
LB m®dr adaglkwkn &yt iabi ot i ka. edboo ddhadiya hOn ust 2s aO De
i ndukoval a prkiothareznth mgnBT & dgv, 2ebehu Nal g2ch 4
odobéodal nov® skonlkkyndiPwov e,| expresie sa zvydg
50ml fatkohi e k@ngiorv,aldamAx). ot §| ky

Ferment §ci aikulbtiiov@aikda opeebi2eth@l 2 ae MBc im®
mi eganzm. P7bolO®D668&pre Di,2ammord d wWkng v alnP8T GO ,a f e
pokralkewvabfoacukonl| en?2 bol i bunky separovan® c:¢
20 AC.

Homogeni z8cia pBmo&kowl ulpted @2 v blou resuspe.
tl mi voms5@nonol dTkkei €1 p BO Bm@ |, *NdanC7 snmo | 3Leam gi ni n,
10% gl wcdryaloyanT ul trazvukHowow esnpz&EREahala n
cykl 8shp®I5saltz &8 p¥%iampl it Bohien Ylpawd kloomogeni z §
vzorky boli ukRhoz@vam®ky oOamdemi fugbdm®@d)Ro t(8l k
na oddel enie nerozpustnej fralPAGE. nSuperematr

expresie prote2nu.

Visledky a diskusi a
Prvim kr okonboelxop eurrilmeSn topt i m§ | Me-BrploPl mi enk y

pepti du. Nameéeheeot &uv &I i rtzne kombin8cie hos
m®di 2 a tepl®t inkub8cie. Pougili sme dva bal
tori rtzineB, medyinsami t e a TB. Expresn® podmienlik

teplionBebh8&8cie 37 AC, 28 AC a 20 AC, prilom k:
SDSPAGE.

Obr Expresi avBmumREch BL21 (DE3) -psrivekOo oA® nv pTIBK 1InDROJE |

1. drC®har Prestained ProteinvakadampdedBi GadkRaoge,

lhodina po induké2h paoapireduiuieSkh ié4p.o Si.rn&dudkdchiai p,o 6i.n ddurk8chiai
7dr S§Simerozpustng8 (fpealketi)d,ppb.oe@mBmaat ant e.
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nhal gkkokom bol o zvIigi S solubilitu exprimova
homogeni zalpmi®ha!l ipurf ¥Tretonex-1 @ 8| t 2 v aalr gyli -R&rag,i nl2 n

skombi n8§ciomaglsyadi dlizB8ciu prote2nov. Test ov
zZistildi s me , ge najl epgi e -arl gilgghgaéngom. Tietd i dos
| §tploynohl i stabilizovaS prote2n a zabr &nil i |

Obr. 3. ExpresiaBm|l TPL v bunk8ch BL21 (DE®Bri s2tBe@owom pJKILI
1. di@dlaor Prestained Pr ot ei nivz®rkegprediadukdiod .B rdixlaBddiaRange,
po indukcii @&2hpoimdackie ,h 5 .47.3hphSrn@ekca 6 . 7 4hpdSitdakecij 7. 7 dr 8ha

nerozpustng8 frakci dppot&pematat (pel et ), 8. dr §

V poslednej dr&8he viditeOnl p8s pri 24 kEC
pr2pade rozpustnlT.

Druhg8 | asS pr&8&ce bola zameran§ na produkc
produkcii sme nastavildi rovnak® podmienky ak
to teplotu 20 AC, kultivaln® m®di um ofgBnia ho s
presrkejndirwml u rastovich |lpodimy emako aviaes Sck on\
rekombinant n®ho peptidu.

Aj v tomto pr2pade na zvligenie solubility
roztoku -prgd@valia glycerol, | o ngm8poméhmi av a
m! g e tieg viesS k efekt2vnej gi emu | i sti ac:e
experi mentoch budeme venovaS a to pomocou | M
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Obr. 4 AGEDSnallza produkcie BmI TPL v biorea
1. drC®har Prestained Proteinv3takdedarmpd,edBi maaokrRkhao ge 3.
po ukonl en?2 f efpremttg8éclieel,e ¥Up 5 odtra@SBhfleb @ nat ant e .

Z8ver
Produkci a Bml TPL pepti du bol a reilav i zoval
Erl enmeyerovich bank8ch a v bioreaktore, pr
kultivaln® podmienky (20 AC, -alrBginm@dn w na @Bl Ly2cl
homogenia | n ®h o pufra viedlo k zvligeni u sol ubi l
dostupnosS BmITPL v rozpustnej frakcii
Porovnan2m vIsRAGHKOanazlol zSDiogno kongtato

poskytol vyggiu produkci u a | epgiu rozpust
Erl enmeyerovich bank8ch, | 2m sa potvrdila je
peptidu.

PoNakovani e
T8opc a j e vI sl e @leprojekioniPVVvdhD833,tAPV\L21-0227a
APVV-23- 0393
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Vplyv krem2ka na toxack®mpichbleastei me
dvojfar@gdbm®PmowmCbi Mowlewmrc h)

S§ra Fedykavirledd?&acul 2Kk
k

IUni ver zi t a B<roameinsslka®vheo, VPr 2r odovede u
Br

c k
Ml ynsk8 dol ina, Il kovi |l ova 6, 84
feskanicoval@uniba.sk
Sl ovensk8 akad®mia vied,abvi.odv.veir.z,i tGentBrounmr
i I

§ f a
2 15

D¥bravsk8 cesta 9, 845 23 Bratislava,
Abstract
The effect of silicon on coPpreghumihiclaMoemch)ri a
The aim of this study was to investigate the eff
content, and stomatSaerghlemgyili.goliMoreschydhwempposed to coc
Chl orophyl | cfontckame rstealv eisn ddisc at or of pl ant stress. I
has been shown to be effective in all evheaviygmethael i
contamination. To effectively utitlailze saiclhi eacr siop pPmir & i

to gheempear understanding of Thes mpéayslitod ogfi cadr edtf ety si
of excess doses of copper on growth of sorghum. Howev
did not contribute to better growth, dby phoéttaosnwonehest
density on sorghum | eaves.

Key wocroggcenrl or omplhayntl sgr owt h ;sinldisdemgeumpmehbmat a

PDvod a formul 8cia cieOa

Cirok dvepfghamgiLol Moench) patr2 medzi
obil n2n mraedssvteatveuja@ vIznamnl zdr o] potravy |
povattaehapnosS dosahovaS vysok¥% Y odu aj pri
visledkom jeho houdwgd nolksitm tveopgliotssunt [ 1¢4 Ci r o
met abol i zmom, vy kazpmug cmiveyngkgascahk Teshie k n2 g k y tna mi
mnogstvompamr&dyohknvéh8 met aboli zmom. T8to vl as
ako vhodnl maedebowia qrtg/adrniimdapboabeyoh®anecha
jednokl 2] nolistovich trgv [2].

Pre rastliny je meN n(alub)y teksue ntceingtlon yS apgrkvio k
viznamnl stresovl faktor. Pri nadmernlch ko
kvalitu madugpSdgkal ogick¥% rovnov8hu. iZnel i s

n

ktor® patria ielen antropog®nne faktory,

poug2vanie fpagicgd@mwohwa paddrsatvae [I13i] , al e i
procesy, ako s¥% sopeln8§8 |linnosS a eurl-oziaaS pt
vpl eti v8ch, | o zvyguje riziko kontamin8cie p
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spotrebu. Rastliny reaguj ¥ na toxick%¥ koncen
mierou fotosynt®zy,znRdrem@Panoaktrespgiorus ceinczd ma

ki et 8l nemu stavu. Na pltdach so zv®,gemnhImo odtsiac
rasthiggia biodiverzitu dr ukzomwi gr5neni u t oxi
“%linkov medi mtge pomtcS krem2k (Si), ktorl
voli timto stresom. Krem2k mé\yml yzvnR ugpoeviause taabb
atransl ok8ciu kovov, | 2m zvyguje ich toleran

CieOom pr8ce bolo overi S potenci8lny pro
prcii roku dvBpoigrebeodi vipdloot mpiuaodg ek ap raey ppur 2vj
Si umogRuje Il epgie pochopi S %l ohui dSeintpirfii kzomi:
rozdiredgkcv i noram§llcdimone s&Zz enou schopnosSou ak

vhadzermlsdah ach.

Materi 8l a met - -dy

Vexperimentoch dddBovpirnaicokbh?® | enscoami cirok
(Sorghum(bi poMoench), phydroopa-nidiczh, 2plr idlnm vs me
(1l 2nia BAx®BEBNRNOS schopnos Sou mktuamutl s4 il 1s2i it e

M) vy radeni m g®nom pre membr novl prote2n | si
koreRoWmMci kul tiv§gcrasl|semeo vmrl and a wéa Inviaa rg eamd tmyi p |
oznal enl mi ak oM WTmy tda nvtin & ylp?)niaa) : akommntol( Bi

WT a Si M) , 22 rCuz rvyamii aknotnycesnt r 8ci atmCubCu WU, WT
re€Cp50 2M)Guw v arki antzy ysni koncentr 8ci ami (Cu1lc
a( Cu50 Si CWH0 rS@rsgivh2.k sa do roztlokfu rmeMit @ §wal
kremilitanu sodn®mme Nl Ban aywelolzt okluu lpa) d&8val a
soli slCcuD@k oncertor @Metblo OM podOa pr2sHoagm®huo
pH roztokov sme upravovahl eba &OH. pp8 aeetbbeunnuy r

3t TgdRov kkuttvembhhej vmi estnost.i pri tepl ot e

vzduchu, pri i1lt énfiot® peir £s?erei @ 200 Omol m
Po 21 dRoa#ftlilsime adobr al i nadzemn® | asti |

an8§sl edne sugili polas 4 dn2 pri 70 AC. Pre

asuchej biomasy.
Spektrofotometrickou anal Tl zou (6705 Uuv/ \

stanovil i koncagbrztor S eigenect loowr afryeltu eho asi mil a
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Na stanovenie pokbobgkerl edtuofaiogsme pougil. froa
vari ahtoweh®u pribligne 2 x 2 c¢m. Jednot !l i v® \
| aku. Po zaschnut?2 sme pomocou vur il etk@a drae jp ol
skl 2] ko. Takt o proizpr eowserleit epgzocdr k ymiskmeos k opom
2 plus, kde sme na gpecificke]j pl akkdxi Plrreeja
aadaxi 81 nej pokogke Ilistov ciroku dvojfarebn

Visledky S me gt atviyshtoidankoyt i Isipr sscod v avl®r om ¢
Centurion XV (verzia 15.2.05).

Visledky a diskusi a
Po 21d Rov e j kul tivsgci? ciroku d&WBwjifsdroeshn ®h

jednotlivich variantov pozorovali zmeny t1ka
divom genotype pr2tomnosS medi negat2vne ne
dokon@a pri ni ggej koncentr8&cii Cu (10 OM) stir
pozorovalivpor 2 pade mutantn®ho genotypu, kde | er st

s asne so0o zvyguj “cmom®diswa. kPmicedanire& cs @amo tCu® h/o

ovplyvnilo rast di v®ho typu, ni e nvegNaoku nsuat ar
ochrannlT % inok Si nepr ej avjednommenotypearskio u nadz

Fotosyntetick® pigmehns gasylk onvit,p i at®o nal B4 ir
ako spoOahlivl indik8tor stresovliiiho gpeond®m te n

fotosyntetick®hmodpargg8uj)i pbomerednpi ameiaku v
l i stovej chlor-zy ako prv®ho symptamg HoXxi
vporovkantrsamoat mai m Si variantom sme pozorov
bez ohOadu na to, | i sa pridal ablebprineypai ida
s5@®M Cu. Mi erny n8r ast pkoamoemtnrt§ osil eo uc hslmer opfoy
v Si variantoch. KomcegerBbchv@unevabebbantdatle:
treporovhkantr 8l ovwuaaMeadczio MVTS ger 2 pai8e Cari anto
nepozoroval: gtatisticky preukaznl rozdiel
Pri stanoven? p@loktorgksStoir gphruiosdnechnod w tv | i
abaxi 8§l Neojbrsd rfgaehs§dza mierne zvl gamixi godhef
stranleobri.dB2y vyplTva, ¢ge Si virazne dieveml yvr
typaniarv pade muptranptaad, e iWTa bvo | i ch pol et na
vporovkantrel ou. Podobne, vplyv medi sa vira

pri obidvoch sk¥manlTch gemfmotbypocpho| eitbaprvicedw
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vpor ovrkaom2 r el ou. Vzg§jomng viimtagmakcrieovQ@u yani

prieduchov na obidvogh? paglter adni 8vo@p oi? ig ytpav jazm
mut antn®ho genotypu.

60,00

o

abe

abc

abc a ab
50,00

%)

o
H o

[z}
—
—

40,00

30,00

20,00

Pofetnost prieduchov [ks/0,45 mm?)

10,00

0,00
CWT cm SiWT Sim CulOWT CulO0M Cu50WT Cu50M CulOSiWT Cul0SiM CuS50S5iWT Cu505iM

Varianty

Obrn.Pol etnosS pri edusthroan en ap mkagk V8 | tnregt i e h Solrigdhtuum ci r o
bicdglLony Moenci) 4ma mpml oc he

WTil 2 niar m8l nou schopnos Soiuumutkaunrtun &kaliden likercavi? Kka ;e MM k a ;

kontrpl,a5 MM Si10 OM CLAG50COM5Cu;i10u OMO CSi + 1,5 mM Si;

i5s0 OM Cu + 1,5 mM Si. Bvedene®ilkdkdn ptry epnreed g trawcthj % b |

merania boha ©pypkoolsmeawotdlaijm&chmdchl |l ky. Rizne p2smen

gtatisticky preukazn® rozdiely medzQ0,jdead nabklliedD mi v a

testu.
45,00
cde e

rg 40,00 cde
£ de I bed e
w 35,00 I bed abc bed
= abed ab abc
2
3 o 5 I 1 I
3 25,00
=
o
3
T 2000
=
o
w 15,00
%
[}
=
510,00
Pl
£

5,00

0,00

CWT 4] SiWT Sim Cul0OWT Cul0M Cu50WT Cu50M CulOSIWT Cul0OSiM Cu50SiWT Cu50SiM
Varianty

Obr.PoletnosS priedusthroan en ap mkiagk y8 | tnregt i e h Solrigdhtuum ci r o
bicdglLony Moanpghodché 0, 45 mm
WTil 2 niar m8§1l nou schopnos Soiuumuatkauntun &kaliden likercavi? Kka ;e mM k a ;
kontrpl,a5 MM Si10 OM LAG50COM5Cu;i10u OMO CSi + 1,5 mM Si;
is0 OM Cu + 1,5 mM Si. Bvedenme®ildkdn ptry epnreed g trawcihj % b |
merania boha ©pypkoolsmeawotdlaijm&chmdchl |l ky. Rizne p2smen
gtatisticky preukazn® rozdiely medz300j5e thmbez ISBlkYMami Vv a
testu.
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Z8ver

CieOom nage|j pr8&§ce bolo sledovaS % inok

vystaven®ho tmagicdh evimelddédkom vypllva, ge ¢
negat2vne, skttworskhu nouhlugreo fryalsav.a Pri  tidmt,o neé
ge meN vykazuj ez 8tvad xsil oks® i Yloidn kkyonwentr 8ci e. K
aplik8ciou krem2ka pri @wuapi tG0chs & v kaphe mie:
zmi erneni e | ej toxicity. Z8roveR szimeamoeéhal
ovplyvnen8 individu8lnym Gu.ani vz8§jomnim pts
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Kongtrukcia pl azmi ¢doly ®hroe verkd cou lac ipuGE
prote8zy G844 afg’ami i S

Lea FrlanRomiEni ka Ewiac hSotvisu A8 reRamdk & KS2 gov
|l har Kal asSkewiehadav Stuchl 2k

edeck8 faku

Uni ver zi t a Blroameinsslka®heo, VPr 2r odov
Il kovil ova 6, 8

bi ol -gie, Mlynsk8 dolina,
frankova62@uniba.sk
2Univerzita Komensk®hol VkBrvatoshage, Ve
84104 Bratislava S| ovensk8 republ i ka

Abstract

Constrouiched opvasmod4dpMGEXr the production of Lon p
GSTag
The construction of plasmid vectors for recombina
ction and facilitating its acquisition for other |
a plasmi éf TvLeognt desi pgGEXH f or the production of Lon
t at-thrn amef eSrase (GST) tag. The GST tag facilitates
|l e preserving the proteasdébés naerivingy.t hBhdonl greinre
ning sitlle, offoldg@BEved by t rEsrcdfeor matriadcmeillntVeri wocat
construct was performed through restriction digestion
was successfully expressed, confirming the functional
for the expression and purification of Lon protease, €

KeywoLrothsSprot easet;r agnlsufteartahsieo nteagS GST; Escherichia co

Pvod a formul 8cia cieOa

Lomprote8za je ATP z8visl§ ser2matvi8i xper ot
peroxi aznimeow hondri 2cyeopbdaymeowrakaryotov. Je
kvality ppoigaddev,nespr 8vne zlogenTlch al eb
zabezpehupelol zantai mgr eégal n% akt Nai gou pPpEooeé
Tysndl podieOa na mheguil §g&diie prasthimlkomEk gedhl 2
podi eOa naoprreaplS§ickh§ cONA,a regul §cii virulenl|lnT
sporal §diene pad@ahybne dilegitl propedkhkamkot ipck
organliz3ny [haoewoloi gojm®ro apodj ednot ky sa -skl ada
termin8l na dom®na, ktor8 viage prote2z2nov® s
vazbhydaol T zu; subsdirgkrimeaoapn@r od&Em®a a, K t
upredneosATRnpr Ede ABPn &l na | asS, kde sa nachi
mi eBlt o

Nag2m cieOom bol oyuygivemg&GSRengtTukt ge zI
prot et8zdya zj ednodugi PumiSsil k8aniub zoEroat @m§zy
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Mat ermet - dy
Polas pr8ce sme&E.vyddhldvaad vpal &kzmeindeyy H EE 2 8 a
ap GEXTL (B mp

TabVywugit® kmene bakt ®ri 2

Kme R Genotyp Zdr oj
] Fa8lozgM1l sp( Z A rFg
E. DHDI U1 6r9%Ade nAdlh sRdl % ( &'In Mer ck Lif

p hAcs LEA ¥ Klig YAr9 6 @ llax
f hu[Alomp T 2@ & J )d(caahl s ¢
E. Bb21i(I aDE3 assBa mHI o -BeEc ¢ New Engl ar
i nt::(lacl::PlacUV

| zol 8ci a pl &Pzm daewd|j8chMMAB.pl abmabduj grEd ho g«
prot eB.zusamkei vyugil. Ql Aprep Spin Miniprep Kk

Rovnako smpGEX@AINavalvierienie prapsdolf mant ek omb
sme najskr vyugili izol 8ciu alkalickou ITzo

Gt i e pleind &c iaa RBrlea ztmi adrobvu k-dAAgobslhathw | psGEX 0 ¢
Lon prote8zu bolo potrebn® oba plazmiFdy gt

aXhol . -4AplGEXme t akt op E-T &lzcar i zgmes apogtai epi | i na

| i neari zoviamiiegp@na zomied Laon prote8zu. VIieledok
1 % agar - zo¥yolmegd@®eui zvgr ez al i DNA ki-zdoujowcau i L g
pomocou SV Gel-upndy®C&mCkietanm (Promega$mePom
vytvoril. kdoTriga m u k't p GE X

Transform8ci a c he mokEo.mp &todSia md tcrhe j b utnri aerks
predch8dzala pr2prava k.he@nahoBmpelt(eDnEt3nT cpho nbouc
chloridu horelnat ®hoUsmev Stpreamrmag f®dhromo vBaulnik yp aDnk
goku pri 45 AC pro§ sdloebdun e4 5b oslei k Yknudl pa ¥ 0 & ak ®mn & %
(w/ V) gadmki-ziyl @a2nu pre sdHekciu buniek s pGEX

Overenie rekdmbitnraanntsofvor m§mei i bohbehk!| iDHP I

zkol -ni 2 pomocoal khokal o c®RR¢ 2tdgyamia. Overili
pGEXT-Lon pomocou opadtovn®hoHEXhepémka o¢ nz Pma
vli % (w/ V) agar -zovom g®I| ek onmlBisd eerdtnaemis mer apnos
bunky Bob21i( DE3) .
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Expresia LowPrppotaegzty Es. meB bnRoll(nDE& QK univt YurBy
m®di a s pr2davkom admpY%c(WPYu @I ilki-Ozelqpdtatl e 37
Nasl|l eduj “aceolrB@jo Isulet Zr gl pdroe o5 Ok onvi@ | L1 B %nO@dvi/ & ) :

gl uk - zdoous.i aPhanost 4 ©MMe pridali i nduktor | PTG Vv
n8sl edne sme kagd¥% hodilmwnkoadmoberlkatlar 8v zloa lka
visl edsn®ej O®@®Dj amu 1 ml. Expresiu s[mMe] n§sledne

Visledky a diskusi a

l zol ovaldi sme dvojicu plazmidov: pET28a,
4 71 . Oba plazmidy sme gtiepild:] pomocou dvoj i
zg®l u extrahoval iig®&ng pcriee OloodO gikremtgdngetriid wbp a
pPGEXTL sme prelistili. Po puri filki8ceiairi sme an’

pl azmi dedWl p GEXt v8r aj Yuc -4 8K olknon( Otbrruktl)p GEX

pGEX-4T-1-Lon
7342 bp

INSERT

FRAGMENT
EcoRI (939) — Xhol (954) Xhol (158) — EcoRI (2546)

Replace ]Flip and insert

Xhol

PGEX-4T-1
4969 bp

pET28a-Lon
7723 bp

Obr . Sch.®ma kongt-4AWWkoine pGEX
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TiTmto kongtruktom sme transf &Br maDaHdlii che

ap&kul tivsgcii mra2z daBsr kmm®dilu 9% a(mp/ iVc)i | ¢lnwkm zsymea i
DNA. Anallzal s®pé&wgV¥) owgeagrt-izeopveonrd mg &loit va di | a
ng8gho kongtadadu-kommbunXEBX bdaa i “wspegnosS sam

at raasm8ci.p. (Obr. 2

7342 bp
4969 bp

Obr. 2. Overeni edTkbomtruktu pGEX
Dr8ha 1: GeneRuler 1 kb Plus DNATLadd&ha Br &h&:2
I

1 ipre
pGEXTL L on. Dr8haTl-bonp@GEXepenl dvoHFcauXbdotl mov Ec

Po i zolv&ciein2apr 2t omnedsit-Li o rk osnnget rturkat nus fpoGENXo
E. Bb21(DE3), op2S pomocou teplotn®ho goku.

expresiu Lon prote8zy po dobu dvoch hod2n. D
M fony bkt )2n
- - Lon protedza + GST tag ~120 kDa
— ” p g
[ I :
- -

Obr. 3. Overenie expresie Lon prote8zy pomo.
Dr8ha 1: Lat#dd®ersPageakRul eér otein LaddebDr gMbhelmoOFi &8bdri |
(pred indukciou). Dr8&8ha 3: 1. hodina expresie

Z8ver
Podarilo sa n8m vy4Toon,S kobeagieult®np GEX

vd uzg®nesm ptrtag.GSPFomocou SDS PAGE sme overi
vbunkS8crhodaankovaldi sme LGBTptathaBiZaevost i Yawiyiug
prot er8ozduukpvak¥amtso tagom nielen na purifikg?§

auchovanie biologickej aktivity enzT mu.
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Hodnotenie skelek@shz2jrukelositnvaei
ultrazvukovou met: - dou

Janka Ft8| kovg, Petra GvS8bovs

Uni ver zi t a BKoanmeinsslkakvheo, vVPr 2 r odovedeck8 fakul t.
dol i na, Il kovil ova 6, 84 2ftadkbvadBumba.sks | ava, ¢

Abstract

Assessment of skeletal maturity inmpnémivihdrin er wditmg
met hod

Determining skeletal age holds significant potent
it all ows or the assessment of development during s|
al avgi ed uianl su. n dlehri asg esdt uidnydiai med to esti mat e
is and ossification centers in the |l ong bo
s, whi ch expose spaat ineuncths staof erra dailatteironna t iuwle
hout health risks. Qur findings reveal ed t
ir chronological age, while 13, 33%weaeti thelt ayedcsle
devel opment . These results highlight the effectivene
evaluating bone maturity and estimating age, offering
i nvegsttiions.

o
3
D
~+
=0
S F o nmn O —~

Keywocrhd snol ogi cal age; skeletal maturity; wultrasoun:

Pvod a formul §cia cieOa

Kostnl vek fjaktpedw] mkzor® poukazuj % na
Skelet8&8lna zrelosS sachemnod orge ki mu tvrek oamh ald
rasvilvin sa mtgu |12¢giS vplyvom rtznych.genet
Kostnl vek m§ z8sadn¥% rehndolprinnliagnpen Yakte, r
ved8ch kde pom8ha pri ur|l ovasamozesi @epagv N
gportovej praxe,dekd&klkhstarn § ®2 nelT @wawP kypnR u jOK r |
t ohor §mciv gportovej praxe probl ®mom uvs8dzani e
u gporcoed®owm g2skaS vihodu nad s¥%permi al eboa
[ 3]

Najbegnejgie sa kostnl vek posudzuje na
zameran2m na dl h® kosti pretibh&bhgwn, [ 3Bp2 RB8OE
techniky isohi gpt n®mkggomrmnsm, ngvyhnutne sp§
loni zal n® Jgmatr 8anii 2vivendk ek kBdorovich ochoren?
alternat?2vne met -dy odhadu skel et 8l nej zrelo
Pri odhade kostn®ho veku s vyudintl2 mululrtarzavzuv

154



syst®m [ 6] alebo ultrazvukov® automati zovanea
veku8Smci gportovej praxe, ako napr2klad pr?2s
Pr8ve wultrazvuk je jednou z najlastejgzc

oznalujeme akustick® vIny, 000t &krHiZc ha fwiedko.enk

ultrazvuku v obl asti medi c2ny sa najMHzac pr e
Obraz sa pri sonografidi tvor2 pomocou sondy
vl astnosSami . Sonda pri vygetren2 vysiela ak
prij 2 ma. Pomocou rTchlosti zvukaut an § awad ina8lve
tkan2v od sondy. Na z8&8klade tTchto vzdialen
Vr 8§mci gt %di e sme si ako cieO st @mowivinianad
schronologickim vekom u detsklch atl ®t.ov pom

Materi 8l a met - -dy

N§g s¥wWbor sa skladal zo 45 detsklch atl ®t
vgetndichz vykon8val. fyzi ck¥ 8ankctii vsi Yhbuo rvui abcoklri§
viacer® vekoo®dkbaiegpgredgkal sk®hokuskhar gmeéehd ¢
gkol sk®ho veku. Deci m8I ny vdeekc i me8jl mlya dvgei ke hnoa j c
dieSaSa bolTabh3, T9mtgeme VidieS mnogstevn® a

a rozdelenie podOawhekevej periodiz8cie v

Tab. 1. Percentu8l ne zastWpenie sledovan®ho s

Di ev| Chlapci Spolu
% % N %

Vekovs8 per

N N
Predgkol s 5 | 11,11 | 6 | 13,33 | 11 | 24,44
Ml adg2 gk| 10| 22,22 | 20 | 44,44 | 30 | 66,67
Starg2 gkl 1| 222 | 3| 667 | 4| 889

Spolu 16 | 35,55 | 29 | 64,44 | 45| 100

Pre vytvorenie datab8zy a gtatistick® sp

Mi crosoft Excel a gtatistickl softv®r | BM SP
Postupovali sme podOa met-dy, ktor¥% vykon.
u det? sme odhadovali na z8klade osifikalnlc

vygetrenia gtandardnim ultrazvukoivimeseggst®omo
kon| atinu mal ohnut ¥ v | akti a opret¥s 0 PpoC

aplikovanl sonografickl g® . Sonda bola umi
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zhodnoten?z, ge obraz je dostatolne zreteOnl

prilogen8 k processus styloideus wulnae a proc
odmerali cell priemer epiflzy a pfi&mém®bosi
centra sme vydelili priemerom epiflzy a vynsg

NaObr .aOdr.s¥2 zobrazen® vretenn8 a | akSovs§8 kos S
oznalen® | 2slom 1 ukazuj ¥ ere® ¥ d0Igkm dcwpa flky

osifikalnlTch centier.

ObrLakSkwvS§Brecese. merani a

Pre porovnanhrokolsogiehdean sekoar e bez ohO

my

periodpalBcavwi @ sme-teywuwgili p8rovl t

Visledky a diskusi a

Zhodnot il i sme primeranosS kostn®ho veku
sYbor bez ohOadu na pohlavie |i vekov® kat
abnor m8l ny sdav emussneelr old?2agin®® ocodchT Il ky. Z cel ko

34rimeran® kostn® dozrievanie vzhOadom na
dozrievani e s meataegtaydrein ad eéat iu mal i kostn® d
Percentu8l ne vyhodnotenie primerGomos®Bi kostn

Zcel kov®ho poltu 16 dievl] at mal o 14 Kkost
chronol ogickl wek oamdiw2enaradgi ckT m vekom ur
dozrievani e. Percentus8l ne vyhodnodieamv|leatprd an
nachg8dzra. na
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W Primerané kostné dozrievanie M Urychlené kostné dozrievanie M Oneskorené kostné dozrievanie

Obr. 3. Percentu8lne vyhodnotenie p¥%homee amezstoh®adu n
pohl avie a vekov® kateg-rie

 Primerané kostné dozrievanie B Urychlené kostné dozrievanie 1 Oneskorené kostné dozrievanie

Obr. 4. Percentu8lne vyhodnotenie primeranosti kostn
kateg-rie

V. r8&§mci viskumu sme vyhodnotili 29 chlapc
pri meran®. Kopbn®vmhednel mglickVYm vekom spoma
gtyria chlapci mal i kostn® dozrievaannioestiur | c

kost n®ho dozrievani aObu .clbhl.apcov sa nach8dza

Det2 predgkol sk®hot okaudhewhS viadg et kiolsit n®1 d
adekvghnenbkl|l ogi ck®mu veku. Kost p@dad®hoi @V &rSi
at aki sto j edno di eSa mal o PeEopsént®u8donzer i ey ha
pri meranost:i kostn®ho dozrievania u det?2 pr e
pohl avie mt:@®eme 6&idieS na

H Primerané kostné dozrievanie B Urychlené kostné dozrievanie ® Oneskorené kostné dozrievanie

Obr. 5. Percentu8lne vyhodnotenie primeranosti kost nt
kateg-rie
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H Primerané kostnédozrievanie M Urychlené kostné dozrievanie B Oneskorené kostné dozrievanie

Obr. 6. Peybtemndtnhoflemeée primeranosti kostn®ho dozrieval
s¥%bore bez ohOadu na pohl avi e

V. r8§mci vekovej kateg-rie mladg2 g¢gkol skl
Konkr®tne 22 det? malo kostn® zrenie primere
ml adgi eho gkol sk®ho veku kostn® zrenie akc:
perodi z8ci e mal.i kostn® zrenie spomal en®. Perl
dozrievania u det? mladgieho gkol sk®ho veku
vidi®bSr.na7.

M Primerané kostné dozrievanie M Urychlené kostné dozrievanie M Oneskorené kostné dozrievanie

Obr.Petcentu8lne vyhodnotenie primeranosti kost n®h
veku v celom s¥bore.bez ohOadu na pohl av

Do vekovej kateg-rie starg2 gkohskh yelkda
75% gl kov®ho poltu) bolo kostn® zrenie odpov
z nich bolo spomal en®.

Hoci gt %di a, ktor¥ vykonal.i Khan et . al
pomocou ultrazvukovej met -dy je rovnako pre
r§diograficklch,9mdf - potivn®@i ¢t %dige [®nogr afi e
met -dou pre odhad kasggtenq ® ja %amdd keu .n aZarksatllaajtiéal meq
zrelosti z kost?2 ruky wultrazvukovou met - -dou
visledky s¥% v sw ade so gtw%diami, ktor® nazn

ultrazvuku mtge byS altemn[@§2vou k r8diograf

158



Z8ver

SYbor probandov deta? shhadabkv wjo“cd4d T h atl e
Vyhodnotili smeg&bktokl: zeehoslSi wcov a zistil
skelet8l ne dozrievanie v s¥%W ade s ich chrono
dozrievani e akcelerovan® a 11, 1.1 Nagmal an ak d:
neodhalila ¢giadne ¢gtatisti ckohrvolnzon songn & ki anz dv

vcelom s¥%bore bezvekoOua®ukanhegohiavie a

PoNakovani e
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Hodnotenie efektivity i zcelp§diidyengtl magd

Z
tekutiny bl ka
Kat ar 2 nal, KRu saglkknva8?Mi chal kov §

ISpojensg8 gkola svatej Urgul e, Nedbal ova 4,
fusekova.katarina@gmail.com

Sl ovensk8 akad®mia vigdt,aw.bivachH®mi eCeantgeaime

Oddelenid y zi ol - gi, e D¥betwnok kgi eesta 9, 840 05 Br a

Abstract
Evatiumg the efficvesideglodfatertnr daelm wludrl epi di dy ma

Posesticular sperm maturation is a complex proces
the oocyte. I n the male reproductive trantf|] umatedatbiy
extracellul ar veoirdlg&s PEVYyY) def aemiechalni aim for interc
as carriers of proteins,thepsdgnahtdchotkebé BYS$ dbsdymh
fogst uchgeprodbhgsi oeogi cal me ¢ hpaontiesnmisi ad ndu sfeori mnhdediirni c a
biotechnological passe€f€uedsnebptyicmeareyviemiang or-prcome ami n
met hods exist for EV isolation; therefore the aim of
potenti al alternative method for their | sprlediipint &trioan
protocol wi t hTeftrrasegpgranaast CDeO. and CD6 3, as part of (
bi omarkers of EVs; their detection was wused to confir
Key woerpd 8i:dymal fluid; extracellular vesicles; aceto

PDvod a formul 8cia cieOa

Opl odneni e u cicavcov ] e zlogi tl proces
nasl eduj %cich krokov, ktor® s¥Y podmienen® r
Mor fol ogicky zrel® spermie uvoOnen® zo seme.
pol aspriecthodu nadsemenn2kom a po ejakul §ci.
reakcie v sami|lom Maepdodukéwnadam esygd®@®@te. maj %
vezi kuly (EV) produkovan@®Plbunkami reproduk] n

Extracel ul SrrreedstYaxiuk &%l yhet er og®nnu skupin
vyl ul ovanTtch bunkou do i ej extracelul 8rn
obsaBpmsobom a miestom ich wvzniku. Podi eOaj
anukl eovichhukkg¢lbteenji kaj %, do ctilenDox @p e zbpuen|ku
vorgani zme medzi b{gak\Wwwh!lom®rhiok §cialkkt u s amca
do procesu matmnad$eimed epp Blo diyimey kde i nteragt
azabezpwldajf¥ak 8ci umag b pr et e pmu mi @ oan8thrag mn Y mf
nadobudn¥%Sr szxphopmdd a i[B ] odcsyah a funkcia EV
traktu bTka doposi afdr eti ® js&u dpll exépi to®n haesimeenn 8BS
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na pochepeoddlklzniod tengichlaing tzamoev aj na i ch pote

pri modifik8cii m®di 2 pre techniky asistovan
V s¥%W asnosti existuje viacerp keor® vyods
rtzne vl asusbestiu, EVMvar, veOkosS a pr2tomnossS

[ 4] Najl astejgie s¥% vyug2van®i lhaaockhaacénog
ul trac8ntar i d ugr ad)i,entbimnr ahfuisittortayl n® met - dy a
met -dy, ktor® vgak nja5j]vl evcenOnki¥k yp rzarc8ogvannvs az §sSeapt
z| %l en2n inahoz®lulsadeo st i. Pr2davok | inidla,

umogRuje efekt2vne =awv§gégéainzisek-oamok®dpiae Dmibw b ENkK
kont ami Pordrnytyg®r.ak o ineguRB@,! sobovaSvngsokeld®my h

anallzach ig6]ovanlch EV
Tetrasplmn2ay asS extr,pcetlsvVBrongmh®vpir okt
ktorTch detekcia sl ¥%gi na potvrdenie pr2tomn

zY%| astRuj ¥% aj na prietseédvi sidaxearoiheowgs rc2km ¢ po tplr
bunicekl madnenzm tak, ako aj oBM 4t n® makr omol e

CieOom prs§8§ce boloefoelktri b tpougot e®dnio$ISn aj
i zol §8ci e ewterzdd&ei di §ymgt hej TtSd kou tmerty dml kwa u § 2
pre zr8ganie prote2znov tekut2nbpobhl aam®haout 8
alter datpowa alO vyug2vanim izolalnim met-dam.
overili Western bloekanakrizatoz2jkamechetrgo
EVitetraspagceb6g. CD9 a

Materi 81 a met - -dy

Vgetky reagendi epesmel-AbdkntBi ¢ B&na. Loui s,
nie je uveden® inak.

| zola§ czira®(pd rdii ed y m§ | maedjs etmeknwnt?2iknyy ds mer ozc2hs kbd | Ki

(vek-1ZT5 mesi pé¢@®meno slovenskl strakatlPodobyt
prenesen?2 dooiltgdoyadel ria saet rtieclscegedssht y hahil
na mal ® k¥%sky a inkubovali v8dl0edme PBiSe pohas
a teluteitnyal i Vg8zxw.z BZitxkdnm zakal en¥s suspenzi
g polas 10abmirmt prneajbyt epreosdeds ttrkeadnilviovKk i h
Tekutinu (Bmuppaompebarerrgrzmi 2 cenlOr i0OfOWg &c igo up ofd ra
min pri | abosmé  r- nB8sj etdeel poagi | i na i zol 8ci

acet ((-A6AC) v pomere 1:3. K objemu 1 ml tek:t
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acet -nu, vzorky sme ponechal:/ na Oa@@Ogpo dob
15i Supernatant sme @dosutgi gmni vio ANepéelkenybsme ¢
Elektroforetick® delenie pWesteeénovbhatpah

pr ot e2ny Isamemndleill@dtir of oreti ckou mBADd®MiI nha
PRCETAN. Pred delen?m pel et resuspPeddeém&loikt e
inhi b2torov5pmion®%8zymovhp0s RE. n§®loibdsad ddne | i |
Yakryl pmondgt ant nom 5n0a pditm § sLl4déddrve preni esl i n
me mbr@Advant ec Toyo Kai s ha,a platrda.tBYrcBEKTipaa,n sBa (5
mA. 2wprenosovom pufriMop@®lkad o4® mmodorddsatdil i pr
pomocou PageRul er Pl usThPRerrensot aScnieedn tHrfoitce i nR olLca
Po prenose smenknelnbvy &Inif a& Upigancceemm ur Szt oku na o
nan8§gky PoobkEdkovan?( SSERVJAMEI ekomophormregsi s Gt
Nemecko) v OiPBS “memmeresiny2 0i nkubovali pmr @trii m8r
tetraspan2nom CD9 (kr 8l id,i al pmd/ymkll,onBiv&s g rArn
Woburn, MELCD6BSAMmMy gi a monokl onov§8 pBieRad,8t k a,
Hercul es, CA,vTWB3)vr penhecneézc n:olcO Opor.Pot pp e my & 2 -
me mbr S8BB/asll el ohientkaub8ci a s -HkPRajntkhm 8t b m2-1 glGebo
myg?tjiededPBSy v plonber @R0eOa)k.ci u sme vizualizo
chemil uminiscen| n®ho substr8tu Super Signal \
USA) . @h exmisicle nci u spmemontoonui tdoertoevkallnn®h o sy st ®n
CHE MI Premi um ( VVWRRadmntoerr,naRA,onhdAMocauvuasalfy xc
VWRE | mage Capture.

Visledky a diskusi a

Tekuthlnauwv yzc htvelsa aanadsemenn2ka sme zr §8gal

vi eddyot vkor eni u zrazeniny. Na z8klade predpok
obsahovaS aj EV, sme n8sledne overilCiB3ich pi
Western Dbl ot anallzou. Vizu8lna kontrola cel
ponceau S pobvednkgadmsdidlei vich dr 8hach jasne
dostatolne koncentrovan8, | o umogRuQber .delt eAc.

Visledky Western blot anallzy potvrdildi
t ekuthilmwyzl @ nadsemenn2ka. Mol ekul ov8 hmotno
protil 8tkou MRPblastpohyYowkdlaa (WObr . 1 B). M
podOa dostupnlch prot g2orameli@id d®&BtaabNampohylsaj
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mol ekul ov § hmotnosS tohto prote2nu nt ge by
homom®PBdKktorT ch detekciu pop?2s al%)ernxite katka ro2c ha
ovari 8l neho[ 1.k]Jabneitveak ckiraavpyr ot i | 8t kou vo vygge
s¥%wvisieS s kovalentnou vazbou [@AO9 na inl pro

Pr2tomnosS tetraspan?2mnekCthibrkev pod hdvelsa tav r
nadsemenn?ka. Reakcia protil 8tky CC25 potvr
vgetklch vzork@bhastai pobhylbaj 80 vk Dak oJOlbor]. 1
ned§8§vno pop2salipopretomypossS WEBDFBIEI neel a eku

achvosta bT|iemmolrekdd onmeunriduantedios? SkAl&A ,v pri | or
pr2pravu vzoriek vyugil:. komer|l ne dositupnl
vmol ekul ovej hmotnosti CD63 url| enej nagou an
metodi kou pougitou na izol 8ciu vezik% , keNg

predstavuj % podskupinu EV. Je tiedpmmogd ®,
homodi m®r ov al ebo heterom®rov CD63, keNge t
typi[8&8kS8 11]

kDa hlava telo chvost
1(?;8— \Da hlava telo chvost KDa hlava telo chvost
_ 70— 70~

7 B o7k
T - > [ Jasoia
35— 35- -

25— 25—
25—

15— B 15— ¢
15—

A CD9 (MRPI) CD63 (CC25)

Obr Wektern blot anallza vzdaiNiekr epeldildymE&V & eme mek & :

poncdau b3 aci m rozt okom prper oktoerdtmr®iviauy hc eslok ovvzeojr krnaam § gvky

epididyms8l jgejdntoekutvicyh megBeme akc-DRYsemetninl2&ktaky pot \

pozit2vnu reakcielwa neak enoirheeek ufl koavog ah mo-t6rkoDs&Sou Vv o0b | @

reakcCB6anpiotil §8tky potvrvditlekiptaivgodmeostSateadasmama
smol ekul ovou~5SKnoat.nos Sou

Pozit2vna d€De6Rcipat CD8ilaa pr2tomnosS ext
vzorks8ch epedudym§lndjgto detekcia naznaluje
traktu vymrazenim acet-nom mige byS efekt?2v)
ikeN nbgdrpeovyug2van¥% metcllwostVa wmadskmenekin
CD9 @Bnt &ktoiul potvrden8 nebol a,t djot vy gvakomlea nrmanea
keNge bola potvrdepoBi tp2rrnyarmoBEY. CBr68dpok!| ad:
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prote2nu CD9 vo vzorke chvostovej epididyms§l
pougitej protil 8tky MRP1. Pr2tednosiSi deEtkgoyx

sumarizuje tabuOka 1.

TabPr2tomnosS biomarkerov extracelul 8rnych vezi k¥l

zjednotlivich segmenpo¥% tmeapdrs2etmoermmi2 .k a .
Epi di dym8l ny seg
Bi omar k hl ava telo chvos
CD9 + + -
CD6 3 + + +
Z8ver
Efektivitu izol 8cie a pv2pomposaS8SeeXxtchawvel
potvrdild@ det ekci oui tveetzriaksupl aonv2CriodnE . nGaNSk e & B Kk |
vl sl ed*kdpermet aktoonvga S, ge metodi ka, ktor % sme

alterndopesua® vyug2vanim n8rolnim spltsobom
EV i zoltoevkaunt® nz zr §gan2m vymrazenlm acet-nom
tTchto gtrukt¥%r, aMogp® Wgsggetmebltaktanalzb® a
anallTzy (napr. el ektr - moned rmiak r a stkunpoifd ,u op reise

| i pi dovg8 anallza) bude predmetom n8§sledn®ho

PoNakovani e
Tieto experimenty bol VEGBHhAOIAE 28 2A@BFNVN¥n®
aCAS AR02D2

Zoznam pougitej literatYary

[ 1]Sul | i,vaSka(ezOR&8Pr odu4a,(i Bl

[ 2]Pi1 tM.,, JKroemé&rn t§ @@dB)imvest, 1p1.36( 4)

[ 3]Ger vM.siMb.scBn (. JA/ndr ol ogy 29@42) ,

[ 4]LiP.Kas IMabe & . H.(2 @}xTrheelr .a n7q $3t)7/p8c9s

[ 5]Tol kach@®aBrotein profile of extracel l ul ai
reproduc{Divwed ofmoui&d spkr88 czae mNd NI Brka8z euni ver zit

[ 6]St am Bast Bl s8htofdl RCHhEO6MAINGPIP2.2 60 4

[ 7]Jankovd,beolvo®,.®¥i ¢ h a Kkeotv @a0l 2IOnJtMo.ISci . ,271Ip5.2 8)

[ 8]Koval @nkyvd.nX,Kol e s nTi.k ew. &a0l pBli o c.b0.8 m7 ( ,P t4p0.27)

164



[ 9]Ant al 3,Keonvk80 v J,Siomdh, e t (2a0 LRBe p rDoodmessnti m. , 5P ( 3)

423

[ 10dnkovd [Solvd®.Bor ovos, &8 (220 2HBi st aCéa.Binol ., 1p9( 2)
163

[ 11 ol i M,0va & a s-Poosvtal BlCeowv e t (220 LI8nXMo.ISci ., 1p( 4)
1236

165





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































