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Abstrakt

9LU\ VYE&P S$VREHQtP ]DViKO\ YEYRM Y&AHFK RUJDQLTP REWVDMXMH
PHQA&t PQRAVWYt Y WALQRX GRISMBIGSRSVDREF KL5LS VORXAat JHQRP
MDNR P51$% 'tN\ WRPX VH YLU\ MHYt MDNRiQGHQORW PRRX HO B R& &R
PRGLILNDFtFK PRFKRSHQNIXQNFH PRGLILNDFt ML& SRSVDQEé&FK

VWpWR SUIFL EA\O MDNR PRGNOURGE NV \WMVEBRMKGRYLY XY OLGVNDP
typ1 (HIV-1).VGDO&t VWXGLL ENO\ WHVWRYiQ\ pW\ L ]iVWK YSH 8 MWLRU Gl
JtVNiQt LQIRUPDFH R 51% PHWK\ODFtFK E\OD SRXaL\WPDV\RRPHLIIDHA
SKPRWQRVWQt0®BHWHNNYHQDPpQtFK WHFK QRN OBIVABE&NOLO\ YHON
1-methyladenosinu(fA)v 51$ LIRORMBDQpPODSRYDFt WHFK QL NDpakpatwdlaHQi SU
S tWRPQRVW PHWER\OPDFEOH®REKKH W51%$ 7HQWR Y&VIOSRSHMW DV GH §
VOR&AHQt YLURY{A.SDUWLNXOH +,9

VS tSDG SLNRUQDMIM$RSRODIBILO B YR X KP\JtFK YLUS$ YLUXV S\WO
aviusddRUPRYDQEéFK N tGHO ':9 6WHMQ W D Nnefhy@yBidiSURMCY.U]H Q D

1iVOHGQp VHNYHQI$pPD S\RYFRQDNELPXOILWRYp VHNYH@RWECQt SRW
pouze VWW51$ 7HQWR REMHY XND]XMH &H VL L GODHAYNRX\WRHMHOQ
W51%$ QHQt EDOHQD QiKRGQ DOH W\S\L WHERS$DEDIHOQP LOS GNRIE P BrY
SRGREQp FRA& E\ PRKOR ]QDPHQDW &H YLU\ SDUWLNXOiUQt W51§

.Otp RY i \RAMRMoDifikace, LC-MS, RNA-seq, 1-methyladenosin, HIV-1, pikornaviry, tRNA, tRNA
fragmenty



Abstract

Viruses are the major force that shapes the evolution of both pro- and elgkargahisms. They have

a simple inner organization and contain only a few, usually well-described RNAs.
In the case of +(ss)RNA viruses, their genomic RNA serves also as mRN#A.mMakes them

a perfect model system for searching for new mRNA modifications as well asderstanding the role

of already known modifications.

In this work, Human Immunodeficiency Virus type 1 (HIV-1) from Betroviridaefamily was used as
a model system. In the following study, four representatives frorRit@naviridaefamily were tested

for RNA methylation profile. To get the information, a combination of twortieghes was developed,
liquid chromatography- mass spectrometry (LC-MS) and sequencing techniques. RésiHid®feveal

a surprisingly high amount of 1-methyladenosindA)min RNA isolated from HIV-1. Nevertheless,
the ntA mapping sequencing technique confirmAnposition only in co-packed tRNA. This led to
the recalculation of HIV-1 virion RNA composition.

In the case oPicornaviridag LC-MS revealed A and 5-methylcytidine (AC) in two insect viruses
(Sacbrood virus, SBV and Deformed wing virus, DWV). RNA seq techniqu#srrapping and bisulfite
sequencing) confirmed the presence éirand n¥C only in tRNA. Further analysis revealed that tRNAs
arepreHQW LQ WKH IRUP RI « DQG <« IUDJPHQWV 7KIpdcktiRQI&SLQJ VKI
Surprisingly, the types of co-packed tRNAs are similar in distinct viramilies: HIV-1

and Picornaviridae This finding may indicate that particular co-packed tRNAs play some important
general role in viral infection.

Key words: RNA modifications, LC-MS, RNA-seq, 1-methyladenosine, HI\Rigornaviridae tRNA,
tRNA fragments
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prunovanp S LFKi]t VH ]iY UHP &aH E KHP DNWLYDFH HP-Bly@R@RiOQtKR
transition)E\OD SR]JRURYIiQD Y\daat VWDEULUGSDWD BB VENODNPREBINERIYRYiQD
etal. 2019) 1 NWHUp GDOat VWXGLH DOH YOLY PHWK\wdyRBawl51$ QD
Burgess et al. 2017). Role®@ je diskutoM Qi v REODVWL Yé]NXPX UDNRYLQ\ QDS
X SDFLHR®OIWRFHO X0 iU XuP, 20&pétal QORM.H P

1.1.2 1-methyladenosin (AA)

Modifikace MA byla pRSUY p SWweBMetedd (Dunn 1961y HMt S tVEyRaRpQnR2éive VRNA,

rRNA avQHGiIiYQp GrREA (Donminissini, Nachtergaele et al. 2016, Li, Xiong et al. 2016).

Za fyziologicNé FK SRGPtQ'SNNQB G é° QR B RMY BlAstrukturu RNA a/nebo RNA-
SURWHLQ LQWHUDN F LpoZidiNAV K OGRRINKMVAN X S ID&M BN SDWR/NRiIQt Ei]t WH
nebo AT.MA MH YADN VFKRSQé Y\WYR LW YRGtNRYé P$SVWHN]tL V MLC
TatovalED MH ¥ RDR Yklasckowvazbou A:U nebo AP pQ V WKidhb,Qicet al. 2018).
Methylovou skupinu lze chemickin vitro S HPtVMW4Aic&/N!]na poziciN® DGHQLQX 'LPURW
S HVP\N G5HDNFH SUREtKi ]D, OOGIRPOKIRINBHFK BRIGRUXKNX D S HVP\I
(Macon and Wolfenden 1968).

VIRNA MH S tWRP @QRVPAWQiIi SUR VWDELOL]DFL VWUXNWXWlatkk VSUiYC
et al. 2016). Modifikace SWR]LFL OLGVNp 6 U51% YéEUD]Q OQODRERBIKI W
podjednoky (Sharma, Hartmann et al. 2018 W XGLH ]DEéY D Mt P/AH S RIPWRX PSP R]D W
QHMHGQR]IQDGQNp P51% LGHQWLI) KiNrg ¥t 2017) Ktdwkypi@, oproti tomu

Safra et al. (Safra, Sas-Chen et al. 2017) popsal pouzeMidsX PRGLILNRYDQéEFK PtVW 2E
shodujt AHM$PREVDAHQXWMtFt REODVWL PLWRF&RQGQLUXEHMieK: H WE/RIC
LOQWHUDNFL PRGLILtARIXD QEFK NRGRQ$

1.2 Metody detekce

DtN\ VWiOH FLWOLY M&tP WHFKQLNiP GHWHNFNDY¥WR3BR SREFHWS
ELRORJLFNp IXQNFH MHGQRWOLY&FK PRGLILNDFt VAL WaD M H /@i
DOH L LGHQWLILNRYDW]5IL$QiV B HNMCH UWpHWH | BRALKEL Y

121 < % o]v}A ZE}u S}PE (] I1}u Jv}A v ¢ Zu}3MP3Ev_ *%o |

Il vGQHaQt GRE ]$VWiYi NDSDOLQRYi FKURPDWRJUDILH NRPEI
(LC-MS) (Obr.2) YHOPL G$OHALWRX WHBROWMWRX Qt\)SatWRE@RRWWL PRGL
RNA. ,]JRORYD®RiYH NWHUp Pi EEW PRGLILNDFH SRWYUJHQDL®S# HQ]\
QHER QXNOHRVLG$ 7DNWR S LSUDYHQP-MB]RENR WWNRRKX S\REKURRGHRHX
PHWRG\ livdst\ lroblistfost (Globisch, Pearson et al. 2011, Gaston and Limbach 30Q4).0 €] D

MHGQRKR Y]JRUNX MH VFKRSQi SRGDW LQIRUPDFH RNRFFHEHL @RGLI |
SLIRWRSRY ]JQDpHQéPL VORXpHQLQDPL MH WDWR WHRRLIND \
LGHQWLILNRYDQp PRGLILNDFH YH Y]JRUNWX |B8VRE® MDRELPV MR/ R
S LSUDYRYiQ\ Y4aDN ]DQLNi LQIR bdifikaEdHv sekv@iiQ iRAHD NOKHRG VAP XP 51 ¢
PRGLILNDFEBSRWRIMH S tSUDYD D pLVWRWD WHVWRYDQp 51%$ HVH
]YOiaWw SDN W\S\ 51$ NWHUp REVDKXMt Y WAaU5AQRPBENt YRR/G
Kk]DYiIiG MtFtPX9H YVURSQINY H Qedh@kdrl, je proKPRWQRVWQt DQDOEé]X
SRP UQ YHONp PQRaAVWYt YVWXS®NAR PDWHULIiOX WHG\ LJRORYL
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6 HNY H @@hpikytjsou oproti LCO6 VFKRSQp SRGDW LQIRkhPeED/SEKVBNGERNAFL PR
(Mortazavi, Williams et al. 2008Yyto metodyY AHREHFQ Y HYaHYDMtWUDQVNULSWIi]X
51$ GR F'1$ F'1l$ MH SDN JQiVREHQiIi E KHP SRO\PHUIiI]JRYpS HW ]RY
GHWHNFL Q NWHUéFK PRGLILNDFt MH S HGHYatmR GLHMN RWHK®RS @R
vsekvHQFL 51% EX |JDVWDYHQtP S HSLVX GR F'1$hoQrilEeRtidY ORaH Q
GR Y]QLNDMtFtKR .RRME LR WpWwWR WHHVQREDRL NWHUp MVRX VF
SRORKX PRGLILNRYDQ®E ERMNMV NHIFPKREBWRYQXt YHY1$ PRGLILNDFt
IHMpPDVW dM3Q PPARGCUS]IQEFK W\HSWVPIRG ESAHMNFLEFNi ~SUDYD PRGLI
Ei]JH 7DNRYi SSDDPY®OID YHGH NH ]YéUD]Q Qt SR]JLFH PRGLILNRYD
S HSLVX

'‘DOat WHFKQLNRX RNAREL|QIRNhDpERpitate (IP). 8 tSDG WpWR PHWRG\ G
fragmentaci RNA kKUHDNFL PRGLILNRYDQp Ei]H VH VSHFLILFNRX SURWL
VHOHNWRYDW SRX]JH IUDJPHQW\ REVDKXMtFt GINQRXAaP& G HM. XML
jDNR PHWRGD NWHUiI S LQidt SRP UQ YHONp PQRA&WWYW RYDHHD
PRGLILNDFH SURWRA&H SURWLOIWN\ QHE éebnykaved &N. 2080 FLILF N p
1HYEKRGRX VHNYHQdiQ-MS WHFERRWN RVW Y \WndRody Q U R/ SNHFALG IRFN
hledanou51% PRGLILNDFL 'DO&tP SUREOpPPHP PRKRX EéWUBKMNE\ YC
VHNYHQDpQtm&bd\h&/ISKRYE R |]SUDFRYaRt JtVNDQEéFK

5-methylcyidin (nPC)

JednazPHWRG NWHUp Y\XatYi SURSMLQ DVRE-RPURdeb¢itWSEhW &1z P al.

2013) 'DOtethnikou Y\XAatYDMtFt S WRWPL Qatd/ ethrikdd k detekci °®& Y\XatYDMtFt
metabolickp ] Q D p(@-&zacytidin) v kombinaci s proteinovou P X Q R S U HKhb@®lan# &nid tCairns
2013).3URWHLQRYRX SUHFLSLWOLF Té\W&Xtartiy L RKMFIKQW KD 1681 SUR
MVRX SDN SR X dlinger, StoRRiwet 6.i2018).

2 G O L &0QmRikou je bisulfiRYp VHNYHQRYiQt NWHUp MH J]FER&HEORp QUDH D §]
cytidinua5PHWK\OF\WLGLQX OHWRGD E\OD S-thetRyEepxydytitind RDNQ D SUR
DOH SRVWXSQ E\OD XhhbietHRIRx 8tUaR 260037 RWR VHNYHQRYiQt MH
QD S HGSRNODGX &H S$VREHQtP pLQLGTRD YEARNK|HVMWHY N.EGYH UF
S3RGUREQ ML EXGH WDWR SUHFIKQLND SRSVIQD GiOH Y

Ni-methyladenosifm!A)

mA-VHT MH NODVLFNi VHNYHQM$HQp WHF K HABKIHIQKES ¥ D 8HEGOH W\S
57 GRFKi]t S LPSWWBILEX YNSVWDYHQt (WduehehiN, UdeR ki et al. 2015) nebo

k Y QHYV HQ nudéofdu (Safra, Sas-Chen et al. 2017).

BURWLOIWHE\ S DAROMmiIGrecipitacel UDJPHQWS$ NWHUp REVDKXMNt PRG/LIL
GR F'1$ SRPRFt 57 E\OR SRXaeRIR (DOmiMdsiRiK igaciterdaele et al. 2Q16)
m'A-1D-seq (Li, Xiong et al. 201 m'A-MAP (Li, Xiong et al. 2017)+ODYQtPL UR]GtO\ PH]L P
MH S tSBRWIUROQtFK YJRUNS$ D SRXALWt US]QERRDMAR-BIBRIBHY HU]QtF
SUR S tSUDYX NRQWUROQtFK Y5 RHWKRS N5 MK RV VNXIBRYD Y\XatYDO
NRQWUROQtFK YJRUN$ GHPHWNDiVHB/ENO D SRUSDLGVDP $09 57 NW
]JDVWDYLW S HSh' aSy § VSDMBNOBB8 \E\OD SDN SRXAaLWD 7*,57 57 NW|
VHW NGt WQ pVW MYQIBdEMEKWRPX aH YHONi piVW WpWR SUiIFH MH Y
m$ EXGRX WHFKQLFNp GHWDLO\ D V5 GRE NKIRRM QI NQLKRYHQ XY



1.3 Viry

Viy MVRX GUREQt YQLWUREXQ pQt FLIRSDVQtFL $REPEXNDAFW R HE DI
R]QDPRYiQ\ MDNR QHE X QHID MUR\ MMHOIRWID$]QRURGRX VNXSLQX
YLU\ VFKRSQp VH VDPRVWDWQ G OLW US$NW HBURG XHNWLHO\KEIY D
KRVWLWHOVNp EX N\

9LU\ REVDKXMt SRX]H VYRMLly GIRQY B QWERRIXEREH0IDNARPOREHL N O HR Y p
N\WHOLQ\ VH YLU\ G Ot GR VNXSLQ %DOWLPRUS$Y V\VWpP NODVL

V UIPFL Y\SUDFEY]QUWRPMNWNR SUIFH E\ODVERIRUWXQBYWD WRSHRBLIYLUS
a pikornaviry). Protos& DO a4t pibidt S QIRWDW SRSLVX W FKWB WilKK SSRX BLM\EK

1.3.1 Retroviry

Retroviryjsou pHOH YLUS$ ]S$SVREXMtFt ]iYDaQp RQHPRFQ Qt KODYQ X
R NXORYLWp REDOHQp WQPFPU\IR) MAEPOURLGRYEé REDO SURVWXSXMt
kapsida, ktet XNUéYi GY NRSLH VV51$ -NODA@GukleohGtp BRHSUSQLNX GR E
D XYROQ QUHORPRYiIi GRBEKiHt NSLVX J51% GR F'1$ SRPRFt WWHYHU]C
9LURYi GV'1$ MH LOQNRUSRURYIiQD LQWHJUI]RX GR JHQWRPKRISRV W L
YLURYRX '1$ UR]SR]QDW BSGERKKD] QWHG\GND pP X Y \X AL WR LEEX QQRQ & Pl
Y L (@%ford, Collier et al. 2016).

1311 s]JEpPes 0] I Jupv]Sv_ v }eS § v}eS] ~, /s

+,9 SDW t GR LER@E(BEHNOWMIEWLp ]SUDYLGOD ]JSSVREXMt GORXISBHNUYD |
S HGFKi]JHW L SRP UQ GORXKi (R BIB>-WHKMA RHY WRYPiURY®t HQ D
infektivitu oproti HIV-  NWHU& QHQt WDN LQIHNpQt D MHKRQY &Mdddaty H GU &
Damond et al. 2016) 3UR ~pHO\ WpWR SUiFH-IE\O ]YROHQ VXEW\S +,9

HV- MH NXORYYQ&MELRJ REINVOHP R SU$P UX FFD QP 2EDO MH W
NWHURX SURVWXSXMt JOA\NRSURWHLQ\ JS D JS 9QNMAEAMHREDC
proteinovi kapsida (p24), kktrREVDKXMH GY NRSLH JHQRYp VV51$% YLUX 2E
QD QXNOHRNDSVLGRWEGBWHRWHYRKXMHDDBQIL\®\ UHYHU]Qt WUDQVNU
D GDOA&t UDJPKROWYN LS/Y B @xfdrg, EoXieMet al. 2016).

-HGQR JHQRPRYp YOIitNGRR M KpF FPDR@DI LOp H S L aeybvi @ K) [3 koar.

J51%$ REVDKXMH JHQ$ NYyGXMtFtFK *DSEIROR®DUERWRW AL @ M 5 LSRR M/ILH
na matrix (MA, pl7), kapsidu (CA, p24), nukleokapsidu (NC, p7) a p6 protein. Tyteimrgsou
JRGSRY GQp S HYiamQktujlDYLQ R QO WR 8 XSIRHO\SURWHLQ REVDKXM:
S UHYHU]Qt WUDQVNULSWIi]X 57 S S LQWHJIMIHXVORABQ
zJS DJS VWUXNWXUQtFK JO\NRSURWHLQ$ JRIG&BWOrG6CEAFK D (
D VHNXQGiUQtFK NRUHFHSWRUS$ 'DO&tFK AHVW JHESE Q\y®XMtISHJI}
9SX 1HI RYOLY XMtFt VFKRSQRVW YLUX LQILN R(Fdaey LEiKeNX D WY
al. 2015).

1.3.2 Pikornaviry
V WpWR SUIFL E\O\ VW X G R QRit@hadridad 83/Mp WHHIG §i DiitdBidae.



1.3.2.1 >] e pikornaviry
-DNR ]JIVWXSFL OLGVNERKpIIRNBU LYV WX EREHDBicGNabiriday VBX SFL ]
zrodueQWHURYLHSKRY GWX& D OLGVNé UKLQRYLUXV W\mdem (QWH
SLNRUQDYLUS$ ptWDMtFtFK RhimBWhKAS) (TeRoMimy Y UNGVYNEPL HQWHUT
A-D arhinoviryA-& VH URPQ QDND]t PLOL RHaival Bdb&dRetHDBPLMMPD VW Ma
IRUPRX S HQRVX MH IHNIiOQ RUIOQt FHVWD X HQWHURRNMLY NHE
,QIHNFH pDVWR SUREtKi EH] S t]QDN$ DOH QiND]D VH P$aH SURM
KRUQtFK D GROQtFK FHVW GéFKDFtFK QHER RQHPRRQ QFKREYDF
QDSDGDW QHUYRYRX VRXVWDYX .OLQLFN\ E\OD MHWMLER W tWRI
PRINRYéFKeneehalti@ ]iQ W PRujyeiid ]iQ WOLYp RQHPRFQ Qt PtFK\ S
SDUpS$SHULIHU @t RE CCidl, Kee et al. 2020) LHM]QiP MatP QHXURSDWLFNEéP
SROLRYLUXV SDW tFt PH]L HQRWHURM. UG X GSBWRIERXMREUSXKO 'tN\
WRWR RQHPRFQ Qt SUDNWLFN\ Y\PE@FRIHRBR XWX GItH aS#olRvY HGA R
HQWHURYLURYéFK RQHPRFQ Qt UKLQRYLU\ QHMYRKFKDWHY YWY DA
vzork$ E\OD LQIHNFH SURYiJHQp QHXURORJLFNéEPL S t]QDOIGWN\ P!
Q H E H] $Bdibb@,Broberg et al. 2020).
( QWHURYLWKPGDMiQOQRYHRRY P KR BWE R XIXH= SMVMHXGR V\PHWULt .LC
FKUIQt MHGQRYOINQRYRX J51%$ SUS$P UQ NR QML GIRR DIORDIQ WG 1 K
93 SURWHLQ NWHUé MH QXWQé SUR UHSOL NDEED @gdch)xKD QHS HI
NRQFL REVDKXMH ,5(6 PRWLY LQWHUQDO ULER@WPH HRWOUS WRW
0 D U WSdakl Francisco-Velilla et al. 20152 NRQHF MH SRO\DGHQ\ORYiIiQ D MH G$C
QHIJDWLYQtKR YOINQD 51% & GNA 3tabilyp (Agd) Rnd\Gthil QE18)DIRdtakce
SUHFHSWRUHP QHER Y\VWD YH@G RNWPHHO-KP B v iRADMEp BIdBHUQ Yétavu,
NG\ GRFKIYROQ Qt J51% (QORXY&RYBUSPL MDNR P51% D MH S HNOI
SRO\SURWHLQX NWHUé MH QiVOHGQ aw SHQ QD IXONMRPNDSVLC
6WUXNWXUQt SURWHLQ\ WYR t SURWRPHU SNWVRHIBNRBMH J QN ONDEESM P
&HOi NDSVLGD MH WYR HQD SURWRPHU\ NWH UPuvaVRGabeNaAS R iGit
et al. 2021).
V SUIFL E\O\ SRXALWL GYD ]JiVWXSFL OLGVNéFK SLNRUQDYLUS

Echovirus 18

Rhinovirus 2.

1.322s 0_ %]I}Ev AJEC

-DNR JIVWXSFL KPRAMWKK G R'MLEDENOS\WOtpNRYLWpPpKR-CZBRGRZ) 6DFEU
D YLUXV GHIRUPRYDQéFK N tGHO obdzRM@fthGidae QR EYDL XONED'GD Mt Ft
medonosnouApis mellifera. 9pHOD PHGRQRVQi VH Y\VN\WXMH SR FHOpP VY
vV]HP G OVWYt SURWRAH PQRKR JHP G OVNéFK SORGLQpHYIRX QD
Iprotoje YBIOD QHGtOQRX VRXpiVW HNRVAR Wmp B R 1Bl NVFHHK R pNNGERRER_ KOR. XV Y
YPHOtFK NRORQLt D WtP L FHONRYpPX SRNOHVX YE@YNPNX FUYMQLt 7
a QDuWeXAN R V\BWwtpdPer, McMenamin et al. 2016, Gisder and Genersch 2BLI)\FKOHMatP X
D HIHNWLYQ MatPX S HQRVX YpHOtFK YLUS$ Q-sWiRo&Kdestruétqr Mat SD
(Traynor, Mondet et al. 2020).

Viryz p H OfthGridae PDMt QHRED A M R [Sikodai H 8§ X OOHQ SKTR: 3/gyrriatidad/elikostt

3- QP *HQRP NyGXMH MHGHQ SRO\SURWHLQ NWHGéQOQHD EQ R HRK QW
jednotky SURWHI]DPL NWHeUS]@LNINXWDNYGMXNUXNWMPQ L2, SUNRWHHL\ L
VORXWYRUE QRWBEMMRRNWS 93 VWUXNWXUQSKRNSHhRDSBY @XKuQHE\O
DWV.V ¢ 875 VH QDFKilkoneg(jé polyadenylo\@ &€ 6WXGLXP VWUXNWDNEPD SFk
]S$VREHP YLU\ XYRO XMt VYRML JHQHWLFMNRD DQHXWPLINF LNWMNBX |\
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YLU$ 7XWR SUIFL NRPSOLNXMH IDNW &HOSQURWWG HROYti INRX®MOX Q Bl H §
PRGHO\ D S tVWXS\ M\HREQRWOWRAFR\YPEHOIFK SRS tSDG MHMLFK
V SUIFL E\O\ SRXALWL GYD ]JiVWXSFL YpHOtFK SLNRUQDYLUS$
9LUXV S\WO'tp N RSdcMop& \RuSCrRSBYZ,)
VLUXV GHIRUPRY [Deférme&d WinyGiiti) DWV).

1.3.3 Modifikace ve virech

3 tWRPQRV Wfikat Y PIRGLJRRA @ HER P51$ Pi U$]Qé Y Onru¥ tvrby Wt FKD QL
1 NWHUp PRGLILNDFH QD UUJXAWN SIQIRWEQN [Ei]DIWR RIARPX PRKRX Eé
PRGLILNRYDQp Ei]JH S L S HSHSX GCENQMIBRiFRFFK\EQ 3 S HpWHC
D VSiU R inoQ \biVt(Potapov, Fu et al. 20186 WHM Qi VLWXDFH P$&H QDVWDW
V SRVOHGQtFK OHWHFK MH Y Hi@Bolab¢ahioé @ R jéh@viv haSL VR RVFQRIFAX M/OX V

1.3.3.1 5-methylcytidin(m°C)

3 tWRPOKREWOP SURNIi]JiQD X Q NWHUéFK UHWURYLUS$ NGH MH SRC
H[SUHVH %\OR SRSVIQR &H iHXQ6BQi AHW KFKREDQ WHWK\ORYD)\
WUDQVNULSW D WtP RYOLYQLW MHKR a LW RWHGOM\ NNHX V Q (@K Q E ISAR
PtVW YH YLURYp 51 $rabsl&e®V-1 @dbuktrel, FlisaiVEt al. 2019). BvtSDG YLUX P\a
leukemie (murine leukemia virus)/9 GRAOR LQKLELFt 1681 NH YOQurdngyQt SURC
Chalem et al. 2019). 5-methylcytidin byl potvrzend HQ RP R Y p 5 1:8063(Kifn, Lee et al. 2020)
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2. ,zZWKd » 1> WZ

V QHGiIYQp GRE E\O\ X P51$ SRSMVafimaté pQm PRGN IAEDAISENDFt V H
sS HVQ MatPL WH.FKQYMWDWYRLQRP P51$ EéYi pDVWR NRQWDPLQRYiQD
PRGLILNRYDQE&PL QHNYGXMtFtPL 51$ 9LU\ PDREVWHGRURBNBDKERR QK
Y WGLQRX GRE H SRSUBQG6FK 5M$519% YLU$ VORXAt JHQRPRYi 51%
'tN\ WRPX VH YLU\ MHYt MDNR LGHiOQt PRRHORYEFY\E Wi P RSWIR L]K!
D JIURYSRFKRSHQt IXQNFH PRGLILWRXDWIQip SIRFEE DI FIKV 19 QHMOp:
D QHMYtFH ]DVWRXSHRNRAXN-MBRIGhadernddnF VMSRVOHGQtFK OHWHFK E\C
VNXSLQDPL SUH]HQW R¥th@@e®siiy R RRNRVWYLVORVWL QD WHFKQLF
H[SHULPHQWX Vi PRRWRNDIOR RG WLVtF$PSRS$M B GYRW MAGENRAHFP
vP51%$ YADN QHE\OD GRNRQD &HeSRSOWIKDED WERNEN PUIFH SXEOLN
3URWR VH SUiIFH ]DP XMH S HGQRVWQ QD WXWR PHWK\ODFL

&tOH SUIFH

V1.

VII.
VIII.

3 LSUDYLW GRVWDWHpPpQp PQRANIWIdroizoMtWRNAK YLURYéEFK SI
9I\WYR HQt YHIB@e&ady/ KdetekciDGHQRVLQRYéFK5PR G[RIONDYHIQ p
HIV-1 a jejich kvantifikaci.

9\WYR HQt PDSR Y MA RN BXNWDQRYHQt Sbriveth@aXeD SR]LF

=KRGQRFHQt Yé]QpAX \PRIPBR\I@QBPEHK1$ REVDAHQEéFKLYH YLUR
3 LSUDYLW GRVWDWHpPQp PQRAVWURPpILYMEBKL Y3i18R WAEK
SLNRUQDYLUS$

9\WYR HQt Y-KR Gepooy & HWHNFL PHWK\ODFt 51%$ Y\EUDQEéFK

kvantifikaci.

$SOLNDFH VHNYHQDpPQtFK WHFKQLN SUR JtVNiQt LQIRUPDF
=KRG QRFHQtWHY®RF D Q é RKRRAIROMKPOGDYHIURYp SDUWLNXOH Y
SLNRUQDYLUS$
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3. METODIKA

31 WZ % E A AJEHML Z % ES]lpo_

3 tSUDYD YLURYéFK SDRHBISBEI0OY,BR ViDMgR BDCHB, Praha. 9LUR Y p
partikule E\O\ S LSRNDY HQQ R X 7 U\ &MdR Barbdigu Benoni.

3.2 WZ_ %i@®rmavirys

PLNRUQDYLU\ E\OO B ERWDW R Q\ 6/W WEdNMyX Payla ReviyRRhDJ (CEITEC,

Brno). SBVYLURY p SHWOW SNIXUDYHQ 0JU . D UBD&PWE N X B @ YNhHBRYBW L N X O
S LSUDYHQ\ 0JU OLFKDHORX/BOGRRKIJNRYRMQDMLU\ ( D 59 E\C
0JU /HQNRX aPHMGRYRX 3K

3.3 LCGMS RNA z HIV-1

,JRORYDQi-54$] E\OD SOQ UR]JOR&HQD ]D SRXA&LWt QXNQBi]\ 3 1
QD QXNOHRVLG\ 3UYQt UHDMSKHUXUREWIDO DAFRQQpP S+ P
NuP1 (18 —J 51$% 6%0BDLFK K f& 'iOH E\O NH VP VL S LGiQ &
NRQFHQWUDFH [ 1(% D DONDOLFNi IRVIDWi]JDRYD®B-LGBDHt KRBHA
S L f& 'iOH E\O\ Y]RGNS @BGRXQQD —/ D S HpLAW Q\ Q
OLFURFRN® OHUFN yiVW NWHUi SURZ0OD S HV ILQWX 65\HOID9 PIFN F
QD REMHP —/ 7DNWR S LSUDYHQp Y]JRUN\ REVDKXMtFt QXNOHR

98HFKQ\ Y]JRUN\ E\WHPKGOIANEFK GXSOLNIWHFK .DSDOLQRYi FKLU
QD V\Wa®X»VVY :DWHUV V NRORQRX & $FTXLW\ 83/&S %(+ &

1D Y\K iWRX NRORQX f& E\OR QDQHVHQR —/ YJRUNSX D VHS
D DFHWRQLWULOX % RERMt REVDKR#DD (Bu, Chaneta¥20M)VHOLQ\ P L

Tah 1: GradientA} W $}V]SE]O %o}ul]SE %Z] | % o]v}A ZE}u $}PE (]]X

. voda (A) acetonitril (B) %0 E Y28}

0-6 min 100 % 0% 0,5 ml/min
6-7,5 min 10099 % 0-1% 0,5 ml/min
7,5-9 min 99-94 % 1-6 % 0,5 ml/min
9,5-15 min 94 % 6 % 0,5 ml/min
1525 min 94-50 % 6-50 % 0,5 ml/min
25-27 min 50-20 % 50-80 % 0,5 ml/min
27-29,5 min 20 % 80 % 0,5 ml/min
29,5-30 min 20-100 % 80-0 % 0,5 ml/min
30-40 min 100 % 0% 0,5 ml/min

.DSDOLQRYi FKURPDWR WDQLGH B RV PV ISRERAM@EBEMW QtP VSHNWURPH
G2, Waters) 6, HOHNWURVSUHM LRQWRY&P JGURMHP DK P R4 QRDMA Dt
DQDO\]iIWRU ,RQW\ S LFKi]HMtFt QB R}DW DYQWRRENEMEZNOONLIQR Y iQ\
3DUDPHWU\ QDVWDYHQt JGURMH LRQL]DFHMENO\ NSD SUIDRSQt QD SR
H[WUDFWLRQ FRQH WHSORWD GHVROYDWIRBGH RW Y & & B FIK/ RO HIB
SDUDPHWUS$ E\O\ JtVNiQ\ H[SHULPHQWiOQ QD JANODG RSWLPiOQt

94HFKQ\ KPRWQRVWQt FKURPDWRJUDP\ E\O\ DQDO\]RHRVLGH W Z
(M'A, mPA, Am, A, 88 E\OD QDQHVHQD QU3 NRER PQ REWW UK | F
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DE\ VH RY LOD VtOD VLJQiOX ]D GDQp LRQL$PFH B\OD NI-HGER
VWHFKQLFNEFK WULSOLNiIWHFK 3UR ND&Gé WHVWRYDQ@& ® XRQH R
FKURPDWRJUDP (,& QD ]iNODG PDMRULWQtKR [UDMHQBWXRMU
&KURPDWRJUDILFNp StN\ (,& E\O\ LQWHJURY, @daDn®@OCREKAISINX S
E\OD SRX&5WPWNX HIHNWLYLW\ LRQL]DFH WHVWRYDQ&FK QXNOHR\

3.4 LGMSZE ]i1}o}AAC IE pikordavir¥

9]RUN\ SLNRUQBYLUB\ O\ HQ]\PDWLFN\ UR]JOR&HQ\ ]JSUDFRYiQ\ D
SURWRNROX S RS3/HEIpK R HN F L

9aHFKQ\ KPRWQRVWQt FKURPDWRJUDP\ E\O\ DQDO\]RYIiQ\ VRIWZ
GRVWXSQEFK VWDQGDUG$ RG NDAGp NDR R ARMNG rEG] A mMGHMLFK F
Gm; C, iC, n?C, Cm; U, MU, Um) bylaQDP aM®RP UX [ NDQRQLFNi Ei]H NX [
Ei]lH 7DNWR S LSUDYHQp YJRUN\ WWDSCE NG $ EKO B VR/MH MHQEFK ST
YLU$ SUR VWDQRYHQt RGH]Y\ ]D GDQéFK LRQL]DpQtFK SRGPtQl
provedenaVWHMQéP |RB&RBEBHBRSYIPGMEAOp piVWL &KURPDWRJUDILFI
IUDJPHQWS$ E\O\ LQWHJURYiIQ\ D $8&SREWD PSRREGMWNYDX RR
QD QHPRGLILNRYDQE&FK QXNOHRVLGS$

35 M %}A VA u

.QLKRYQ\ E\O\ S LSUDYRYiQ\ NBOREitQDNachiérgactkleRAV MR ovski,
ODUFKDQG HW DO 'LQ] &DKRYi HW DO

&KHPLFNi IUDJPHQWDHHKHYVEAQD 53R XIALDP HN) W R0® ntY MzorkyNFRNWAW L
(I- —J E\O\ LQNXERYiQ\ YH IUDJPHQ WiD}00Q tiM Sr¥4HCKpufru, pPT,4 Q & O
SL f& SR GREX MHGQp PLQXW\ 5HDNFH E\OD ]DVWPNHQBPOS LG
9]JRUN\ E\O\ Y\VUi&8HQ\ HWKDQROHP D YHOLNRVW IUDJPHQWS$ E\OL
3RORYLQD NDAGpPKR Y]R UNXNB\®LF N OMN SKRCBPD M EDTA, PH 10,4)
KRGLQX S L f& DE\ E\OR GRVDHhQH $F BRPRVY {4 21U RRERYD] IS P
9]JRUN\ E\O\ S HpLAW Q\ QD NRORQNiFK 51$%$ &OH D Q @I)H &K QF\H-6W
RNA Screen Tapg 7DNWR XSUDYHQp Y]JRUN\ VORXA&t MDRR EAOFO @WDXNQiG
VWHMQ&P ]S$VREHP

9]JRUN\ I[UDJPHQWRYDQp 51$ E\O\ GHQDWXURNOBE S LE\Of § FKR BRE
D GHIRVIRU\ORYiQ\ 'HIRVIRHWN\OWRKW\ODRBDtRDEDI WX YEVOHGQi NI
Tris-HCI, pH 7,4; 20 mM MgGt 0,1 mg/mL BSAa100mM2PHUFDSWRHWKDQRO SR S LGi
DONDOLFNp IRVIDWi]\ 7KHUPR)LVKHU 6FLHQWLOLRSBRRY RL QXD S
E\OD SURYHGHQD GHDNWLYDFH HQ]J\PX WHSOHP S L f& SR GRE:
/LJDFH DGDSMWRWKFQIL$-E\OD SURYHGHQD S LGHFRVSRUGREXQ t P KR
NWHUé QDYtF REUYPKRYBPO DGHQ\ORYDQé -« 51%$ DGDSWR]X 8
7KHUPR)LVKHU 6FLHQWLILFAXD W& XQJFDWHEG OL(» 5S5HDNFH E\OD
QD f& SR GREX PLQXOVG DISMORY i FD Q-6Ba8eviyM| R X Q XY %+ Holow D P
H[R Q X N O Hi] RRishef Rditbtildk Cel V s bylasy VUi&HQD HWKDQROHP

3UR S HVQ Mat XUpHQt Pt$VEDO \NSHRVBIHY BIEKQt WU DQMNUUSIFIH YR

WUDQVNULSWi]\ 6XSHUBFULSW ,,, D 7*,57&

5HY HU3@kripge sHQJ\PHP 6XSHUG6FULSW ,,, 7KHUPR)LVKHU 6FLHQWL
% —/ VP VL REYV BEStahi Beffer) MV RTSULPHU —0 G173 PL] PO Y
NRQFHQWUDFH 77 PO D %6$ —J —/ UHDNpPpQt VPQA E\OD ]
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IDGE\WH-BsQAa BAU E\O RGVWUDQ Q NRPELQDFt HQ]J\P$ /DPEGD HI[R
DONDOLFNi IRVIDW i]DSci¥d\HL 'lKFH U B RY LEAIKHDUGHJUDGRYIiQD SRPRFt 1
E\OD VUIiaHQD HWKDQROHP
5HYHU]Qt WUDQVNULSFH, HQRPHI® 7*85+E QILQ NEXERYS®H Y
UHDNpPQtKR SXIUX OP 12 &M Tri-BICD pi& @5) S tGDYNHP '77 PO
aRT-SULPHU —0 SR GREX PLQXW S L ODERUDWRABQtYWWHS DR W,
NRQFHQWUDFH NDAaGpKR PO D UHDNFH GiOH SURHIXKBQD S L
S tGDYNHP —/ 0 1D2+ D LQNXEDFt S L f& SRLERER\ P it Q@B WN HI
—/ PO +&0 D VUIiAHQ\ HWKDQROHP
SURGORXAaHQt Y]QLMBRO FL1E\QR SURYHGHQR SRXAaLWtP 8 —/ H
WUDQVIHUI]\ 7G7 7KHUPR)LVKHU 6 HLHIQMWIXLE X BHWDN K K NMNtE RFE (XD
&73 SR GREX PLQXW S L f& S5HDNFH E\ODullDYWWD YHQD ]DK iW:
/ILIJDFH GV'1$ NRWY\ FOOMMBSTURHEE R DBXD UYX S + NWHUé GiOH RI
ATP a 20 MM Mgl SRPRFt HQ]J\PX 7 51% OLJI]RX 8 —/ S L f& |
]IDVWDYHQD ]DK iWtP QD f& SR GREX PLQXW Y]RUHN\ BXO\ VU
YRG\ YRGD SUR PROHNXOiIUQt ELRORJLL
3&5 DPSOLILNDFH E\OD SURYHGHQD VH 1QDpHGQ& PBykler& Re&kteL PH U\
SUREtKD[ODKMUPR3RO UHDNpPpQSPtGXYWXK P1(%-0OVRERX J]QDpHQEéEFK S
G173 NDaGeé D 8 7DT'1$ SRO\PHUI]\ 1(% D FHONRMP@HDNPp
GHQDWXUDFH E\OD SURYHGHQD S L f& SR GREX f&V DDRHQOIWRUQ
30V f& =iY UHpQip f&
Vzorky po PCR byly naneseny na 1,3 % agghRYé JHO 9 KRGLQ\ (DD AtPHQ W\
E\O\ Y\ HJBDX D '1$ E\OD HJWODISRPIRBt NLWX 1XFOHR6%HRQS *HO
(Macherey-Nagel).

36 Jepo(]3}A « IA V}A v_

3UR |MLAW QvERFFHHOtFK YLU$ E\OD Y\WYR HQD PHWRGD QD ]iN
3R FKHPLFNp IUDJPHQWDFL SRSVIiQR YéaH E\O\ NRIGNDKRRYBRON
E\OD SRXALWD SUR E,lpkoXe@dioWIRyY\RIonKdR @dhtdskbuWeR NRQYHU]H SURE
]JD SRXALWt NLWX (= 51$ OHWK\ODWLRQE .LWGROPRBKHR/ YEBRREF
.YDOLWD Y]JRUNX E\OD WHVWRYD QD3W& t5E $ORF UNHIHEW 7O K5 1$ +LJIK
$VVD\ 9]JRUN\ E\O\ VUIi&HQ\ HWKDQROHP

94HFKQ\ Y]JRUN\ E\OD GiOH SRX&LW\ SUR S tSUDYQODWHRYM QD]
pre-DGHQ\ORYDQpKR DGDSVBRMUEFKWFIN WHNBRSViQR Y

3.7 Northernblot v oEIl

51$ LIRORYDQRYEFK SDUVENX Q{RO|MDQILINRYDQ&FK 07 EXQ N E\(
QD GY piVWL -HGQD piVW E\OD IUDVPNGW PDIYPY i'GI) B WKH DHRX
20% polyakhODPLGRYé& JHO [ FP PP VLO Q®laky@msl :bis-akpmi@®) JH VP
v [ 0236 SXIUX J]iVREQt URJWRN YL] PDWHULIO D HE\OPRpRY
SRO\PHUL]JRYDQé& JHO ]DSR[MIRG@6CRXVUKWHPGREX PLQXW S L

RNA (400- QJ 51$% QD Y]JRUHN REVDKXMtFt IRUPDOGHK\G X

D EURPIHQRORYp PRG L E\OR GHQDWXURYiQR PLQ S L
3UR ]DKX&W QM DHARIFKXJHOX E\O\ YEFKR]t SRGPo@dbu I3DiAW,DY HQ\
QiVOHGQ E\OR QDS Wt XS UIREMROBD EURPIHQRORYi PBRG GRVil
5R]G OHQp ~VHNUBOX B G\QHVHQ\ QD QDELWRX Q\ORQRYMX PHPEL
*( +HDOWKFDUH NDSLOiUQtP WUDQVIHUHP SUR EHGOID) EROTCHGYDP K
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FURVVOLQNRYiQD P- V SRPRYt HOHNWURQL PN RR BBUFQR \
K\EULGL]ROWIQ®KXUFK SXIUX S L f& KRGLQX 3UR%ORW K\EULG
PryED —/ ]H —0 JiVREQtKR URJWRNX E\OD UDGLRDNWLA®DQ ]QI
NLQiJ\ 1(% -23-$73 —0 — &L —/ +DUWPDQQ QIQPYOPWBKIYX 5]
SUREtKDOD S L fa& PLQ 5HDNFH E\OD ]DVWDYHQ@BbRK iWtP

S HpLAW QD RG QDGE\WHpPpQpKR kDM RDIN VINLRYGR QiR BiiirH BRBKUIRR W U
%LR5DG =QDpHQi SUYEHWPEWQRYEB I QOXNFK SXIUHP P/ D K\
SL f&S HV QRF 1HQDYi]DQi SUYED E\OD GYDNWHWSBQ PBEEX\SBP
YaH S L f& OHPEUIQD E\OD ]D Wi¥sdepn] BRUIRIGIOH UANXREIRNVWQ Y Q
fosforu *( +HDOWKFDUH D S HpWHQD SRPRFt S tVWURMH 7\SKRRQ )/

38 ]}IV(YEu §] 1 v oEl

%LRLQIRUPDWLPBrbjektd QIB-O &0 LY SURYHGHQD 0JU -DQHBek®DpHVHP
SLNRUQD YHURL GENOWDAMDICFAND SURYHGHQD 0JU -DQHP 3DpHVHP
Gahurovou, Ph.D..

16






























5. DISKUZE

51 ~3p Jpu ZE u} J(]1 _ A AJE}A ZE 1 ,/s

'RSRVXG E\OR XYiGYQR R¥H SEPAEWDK XK H NRSLH J51% NRSLt 6/
NRSLt W51%$ 7DWR GDWD VH DOH RStWPWRRSQHS BPO RVVBRISQLYIP\ S
PHWRG\ NDSDOLQRY\WSRKUWRBOWVORNMQEHGHWHNFt SURYVLWREBRY
SDUWLNXOH B8YHGHQRX WHFKQLNRX E\OR'ARBKDPORHWR BVRPSUQH
]JDP RYDOD SRX]H QD WXWR P'RGLODN DU i RADR PRHDASRE DQIIDM RAH Qi Q
WUDQVNULSWIi]\ D MHMtKRS YSBIG L | LAFNNWMAIR QFFK RFR@GILMLNDFH S tWRF
m$ SRWYUGLOR S tWRPQRWEI1IBHWHKH\FIOHFHKSRX\WDWQtFK 51% S tW
partikuli HIV- QHE\OD S tWRPQRVW PBEBWIL NCRFE\ODRNRWQYL]HQD S tWRI
PROHNXO W51% E\O SURYHGHQ S HSRpHW REVDKXAGE6ME lyldOpKR Y
GRSRpPtWIiQR &aH YRENRDYKXSNDHJ W NWRXSQH J51% D NRSLL 6/ 51%$ D

V minulosti bylRNA-VHT SUR DQDO&]X Y L-UFSRX $IDW VB RNETEVEN HABQ@IR ot

al. 2016). Podle Eckwahl et al. obsahdje URYi SBIVWGNRNRKFH PpQ QHAT3HRSLt W
MDN E\OR XYiG QR G tYH =iURYH DOH DXWRHDS $ PRXEHWEE B H SEM
IUDJPHQWBEQMWS NEBRG &H MH IUDJPHQW PHQ&t QHA cDNQW QHF
VS tSDG WpWR GL]JHUWDpQtWsaIL$ H UNDH PIHGH S RINRVO@R LQW 2SUR
GDWS$P WHG\ QHE\OD JWUDKFWR NUQVREPRORHHNSHOB G SWBHREQ N U p W (
GRFKi]t WpP S HAKENQt WUDSRNELSFHNGHYVH QDFKi]t REMHPQi
D pWHQi VHFNMHRAHWHG\ QW GORXKi

=H VHNYHQDpPQtFK GDW Y\SOtYi -AF LRINRRQ RSN WaLNROBMEXREMW H
tRNAYS 7RWR PQRAVWYt QIIRWHS BRTHODSWAHY D Q@ ALPDQ HW DO NGH M
jako 60 % (Jiang, Mak et al. 1993. Y \ X & Liiittéarray a 2D PAGE metody byl stejnou skupinou
SR]G ML WHQWR SRP U YW @addd-Qtethdd, Wei ef\eh 2HE03RSVDQp VQtaHQt DO
EEW ]SSVREHQR QHGRNRQDOEPNWRERpHEHIRE YPKIOWMHRGHPSR XatYDMt Ol

1D ]iINODG KPRW\ FFD )ap¥bBRYQpS®LMWNANXIH EROR VWDQRYHQR
QHNYGXMtFtFK 51% S LEDOHQEéFK ] KRVW LrgtHelioeeh\ zhrubaX SBNU BAVH Y \ &
(Telesnitsky and Wolin 2016) 9H Y WALQ SUDFtFK MH NYD QWid ¥ N DSTHU %/ ILEEXDC
]JDQHGEIYIQD 7DWR GL]JHUWDDPQt SUIPHNW X NMWUDNDAIGILRROHNGQAD V
v sekvenci pouze jeden'® 1D ]iNODG KPRWQRVWQt DQDOE]\-ISDINNUEYOR G
partikue REVDKXMH S LED Gehv@edoii S SNW HUR M. MLQéEW LFKW RGULWHRX |
SUR SURGXNFL YLURYéFK SDUWLNXOt SRXangyYMaKeMIL R3)EBXEMpQp Ol
SS(Onafuwa-Nuga, Telesnitsky et al. 2006) nebo jouURY p SIRPVMIONXSRHPRFt WUDQVIHN
(Kleiman, Jones et al. 2010), nikoliv infekcB AHFKQ\ XYHGHQp SDN PRKRX PtW YOL
partikule HIV-1.

% KHP Y]QLNX GL]HU®DHQIENRNMFHDEGOWD SRSLVXMtFt RAMN\W PR
(Mcintyre, Netzband etal. 2018)7 DWR VW XGLH Y\X&tYi SUR JtVNiQt pLWWWEFK YL
VS tSDG J51$SRSLVXMHSYER \GNDIWRFEGLILNDFt $XWR L WpWR VWXGL
SRX]H QD KPRWQRVWQt DQDOé]H FR& ]JQDPHQi &H QHQWXA®RXpH
8 YAHFK WHVWRYDQEé&FK AoV $Q YPH M@\ QINWHUp PRGLILNDFH NW
SRX]H X EDNWHULt /RUHQ] /*QVH HW DO BRFHF Q O HPWWWR G MM
]GD HXNDU\RWLFNi EX ND Y$EHF Pi PHWDEROLFNB FD SDHEW [SBUR W
VStidH MHGQi R NRQWDPLQBRE O] SBHKGSHOGHDEMOR]RUNX Y\XALWD
E X Qplézmidem pNL4-3 30D]PLG REVDKNMRRRRY,RX VHNYHQFL P$aH E&W F
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51$ 9Y%nKkompletace dat WpWR GL]JHUWDpPQt SUIFH E\O SURNB@HQ VFU
IJMLAW QR &H S300bddhij& mBtil//GUUCN11& NWHUé& E\ SRGOH MLQp SXE
(Safra, Sas-Chen et al. 2017) molé®W PHWKEERYHQRDpQt WHF WQ@MND SIR KB LEN i QH
VFKRSQi ]DFK\WLW SRI]RF@® RRGLILNRYBR@R]]tVNDQpP YEVOHGN\ QH
8H Q NWHUGRISRHVFHPRKRX Eg® QHA PHWK\ORYWRKR &4H VH WDN
PQR&VWWYJRRAHIV- QH]Gi EEW ELRORJLFNbyldHOWY G Q WRY OQHEBLORY ¢
JtVNDRPBRW QR VWWQW D@ R CSaJiF L

VzhledemkYHONpPPX PORBEWMAYN PpKR KPRWQRVWQt DQDWENR X @DPDRF K
dat byl vSUIFL JRKOHGQ Q D WHVWRYIiQ Y&4MNARL VYNXS1HDBDJIPKEC
pyrosekvenace a RNAFHT PDOEFK QHNYyGXMtFtFKQPIRNORHINDXNIE PK +EEB NiFK
S tWRPQRMVWWOHRWLGS$ » GORDSK AR J P H QWSS WTytb$ fragmenty  jsou
NRPSOHPHQWIiUQt PtVWX NGH GRRKV (Yeurg DBennadser St &l P200OX
Schopman, Willemsen et al. 2012)\WR IUDJPHQW\ YaDN QHIXQJXMt MDNR SULF
naopak. RNXG MH S tWRBR@PWSSY\ddt GRFKi]t NH VQtaHQt UHSOLNDF
vVGL]J]HUWDpPQt SUIFL SRXaLW\QW HE ODPH & W\ REBRWIILEQIORORYDQp
ZLQILNRYDQEéEFK EDSQLNRDA@MWNO P JURYp SDUWLNXOH $QDOé]D QRI
S tWRIRKPRQEFK TUDJPHQW3%ds ReXrpgmntsdfRON® GIDFE KL A, B. =iURYH

WtP E\OR Y\O R X}$H®MRF Kii HHID\OR P tREAV $

52 ~8u Jpuu ZE u $ZCo _ A AC € VE Z %]I}Ev AJE Z

Objev PRGLILNDFt QD P51% GDast Yi&ionD, @pitgaRskniptonse (Meyer and Jaffrey

2014) +OHGIQt QRYEFK PRGLILNDFt QD P51% VH YaDN XBER]|RMH MI
zastoupenamind LWpQL L]RODFL P HIBVEER DMIOR Y tRNAINeBARRNAN XIOY G XMtFt
RNA jako je tRNAarRNAMVR X KRMQ Pa@difikadeR'WIDNWR NRQWDPLQRYDQpP
EEW FK\EQ LQWHUSUHWRPYS DD BIDRBPRGEGDIEILRIBFEFK P51% PRGLIL
SUIFL SRXALWRcBLQBYLUDOHYVY MDNR PRGHORYéFK V\VWpP$ 'RS
partikuleW FKWR YLBRREVDKISMINWHUiIi DOH JiURYH VORXat MDNR P51
ZYLURYp SBUMRWXDWHLU$ QHP OD REVDKRYDW aiGQp NRQWDPLQL
Q NWHUéFK 51% PRGLILNDFt S L SRPRFL YL@X REISRBW i QP XCRIWKGIQ
&DKRYi 3 HVYWR E\ REMHYHGILR BYRRK @CBGLUISNDEKOR S LQpV\
QDR ALYRWQtP FA\NOX YLUX

ProtutoGLI]HUWDPQt SUIFL E\O\ | YRGHKQS LINRWUIQPDYWMXSS FEY]D KP\]t LIOELC
D GYD JiVWXSFL OLGVNéEFK SLNRUQDYLUS$ ( D 59 8 NDaGpKR Y
GR IRUP\ QXNOHRVLGS$ 7DNWR S LSUDYHQp Y0BUINN\YSDOQHE\R\ B\R
VURYQHOWMUQtPL. YDADR ®MW®\é]D RGKDOLOD SRP UQ YHONp PQRA&
(m*A, Am, mG, n?G, G, Gm, iC,CmauUm)vS tSDG KP\]JtFK YLUS$ ryblzahdvalySLNR U ¢
SRX]H VWRSRY-P-PERXYO/RYDQEFK GXNOUHRECLEB® MHAGIYQR SRWYU]
71 (Hao, Hao et al. 2019).

3UR XWBpH®Ozre MA a nfC v VHNYHQFL YLURYp J51$ RERX KP\JtFK YL
VHNYHQDpPQt NQLKRYQ\ %LRLQIR U RDIWEFH DROWD 0@ FL G b \&hi | VWRIDQF
mCvJHQRPRYp 51$% DQL X 6%9 DQL Xidensifika&® G D pLLOARD WH\ ShAW51$ Y
WHVWRYDQ&FK YLUHFK @atGQORUPDOHWOB BQQP &R]LFLWKEGKERQE|
tRNA VHNYHQFtFK ]iWRUXHGH XYHGHQp PRGLILNDEBOIRFaF Kt \§BRXK$H It
LQIRUPDFH GiOH SRG$RUKMt KRAVRY L RMMABHS, 1565-Chen et al. 2017)

V G tYH SXEOLNRMCDIQ® Newbsi@ et al. 2018) Byl SR P R FMS Rotvrzeny U$]Q p

modifikacevU$]QéFK WHVWRYDQ&FK YLUHFK YpHWQSROLRYEEK ELAE R 5Q
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PRGLILNWRPWR S ESDGQDNOMHUp PRGLILNDFH @hsthylegdenssnX]H X E
5-methylaminomé&/ K\OXULGLQRD H®D O 44QVH HW DO %RFFDOHWWR
1D ]JiNODG GRVWXSQéFK LQIRUP®SBitFWHHSSILORMREGKND SVIFE G IQ]IH U BVICHD (
YLU$S QHREVDKXMH WDN ALURNp VSHNWU X PDdinGdiriL Nabhkerga®leD N E\ C
et al. 2016, Mcintyre, Netzband et al. 2018).

3RGREQ 3 DNBR®Y L X UHDGS$ YPHOtFK SLNRUQDYLUS$ E\OR SR]RUR
EEYi Y WALQRX ]S$VREHQR REMHRQ]NRAVLL PRGWILLNOGERIGRYY VP\
VKPRWQRVWQtFK GDWHFK KOHGIiQD S tWRPQR VA WSt$aPRGLILNDF
96VN\W YAHFK W t E\O SRWYUJHQ X RERNXRYHVWHLGIW KQY LGU © H6 SRWLY U §
8H SRSVDQp PRGLILNDFH VEXWHQ®OF KS RIGK it ]

$E\ E\OR Y\ORXpHQR &H VL YLUXV QiKRGQ v ER\EWOW MENDIHM YRBHB
E\O W\S GHWHNRYDQ &K MBUIPS WWRERWOAQNRGRQX 7R XNi]DOR &k
(tRNALSTTT ]DVWRXSHWQILURSIpS SDUWLNXOH QHRGSRYtGK RWHWMLYWHHD VY NX
organizmu (Tab. 4). VRNA izolovam YLURYEé&FK SDUWLNXOt 6%9 EW¥LLGHQWI
tRNAASPCTC g tRNAYSTTT tRNAYSCTT a ve YLURY E@FK S DWWIRNACKTFE,KIRNAASPCTC

a tRNAYSTTT tRNACUCTC 9 RERX S tSDGHFK WYR LO\ XYHGHQpP pW\ L W\S\ \
veVFIRYE&FK SDUWLNXOtFK GHWMNRXY DAHé FBK\ WeHRNA W BITBHENO SYtREHD OH Q
]JDVWRXSHQEéFK W51% S LEDCHQRNAKSTT | (RRAPLN NMWSR$ WDNp W\SLF
W51%$ S LEDOHQpPp OLGVNEéPNWHIW B RYORNAFPR¥ MPNR SULPHU SUR U
WUDQVNULSFL 5ROH GDOHIYFKSDURDLONKQEF®HEQHIL]NMWHL R EM B U QNC
XYiG Mt &H QHNRPSOHPHQWIUQt W51%$ WHDIMOQ DRIPR QP LQ D HSIOW N D
0$ EUIQt LQOWGWDDNFHOXOiIUQtPL PHPEUIQDPL S HG ONDt]P D QH & N
P H P E UCQllen 2014, Kutluay, Zang etal. 2014 DO 4t K\SRWp]D S LQidt LQIRUPDFH |
VH SRGtOHMt QD- WE&PD QAZSIRIDYY Myers @t al. 20060 HER aH BEQIHNFH P Qt
]JDVWRXSHQt KRV W LW HOVYRE WK W &am\Meringd, | Relydhkkt-Cronin et al. 2011)
Vhledem kI DNWX aHGMWML.BLNRUQDYLU$ QHNYyGXMt *DJ SURWHLQ D MHI
MiGUDMIGQUD QHY\WWY WOXMt W\WR WHR Udjieh ¥ LIWRYFEG-RVID G W IEND>OMH

+ODYQt UR]GtO PH]L W51$ S L E D O JejiQrévellkostiHIWHY/R YEL O\ 5 RSO DL WG M
R FHONRYp GpOFH YL] YéaH B %RNM fragteRiE (OBrKI2MO]@LN WDNRYéH
IUDJPHQWS$ E\O SRSViQ X QiGRURY @K, XiexaD aN 20215 % K H B RLYQDI H.IQF F
OLGVNEP UHVSLUDPQtP V\OWFYB130BDt0 BRGN PQVEE DY NU D JEh6Q W $

Liu etal. 2017) « W51$ 1UDJPH®W%a {RMASLF SRGSRUXMt UHSOLNDFL 569
zW51$% UR]SRUDR¥N-569 SURWHLQX DSROLSURWHLQ ( UB&BSWRU
Ptashkin et al. 2015).3 NRQH FPPWbE SRSViQ YH YLURYp SDUWLNXOEXQLNVNp
WI\SX NGH VORX&t MDNR S (Rufgert, GLfavitHedl@OMMJUD QVNULSFH

VWHVWRYDQ&FK OLGVNEFK SLNRUQDYLUHFK !A(ani BFC5 0 vadél QHSR
k]iY UX &8H YLURYp SDUWLNXOH ( D 59 QHREVIBKXMISDQYDVEER
OLGVNEFK YLUS$ YADN SUREtKDOD WEXIMQNOH R Kt NX @ IMX UE (BI0UR @ R
YPHOtFK SLNRUQDYLUS$ AQRLRRYRQ®FK BUDABQY YPHO 1HPS$&H
Y\ORXpPHQR &H B/HYRBR YRUGtEORK®IOYQRWMXNSR]JRURYiQt D ]iY UX

9éVN\W W513$ nelylddeptQUEXEOLNRYIQ X aiGQéFK VV51% YLU$ S3SXEQO
WIS\ YLU$ Y4ADN SRWYU]XMt G$SOHALW RARP XW H1H MUHDIPAHKQ W §W R P
podporovat replikaci viru nebo inhibovat antivirovdRG SR'Y KRV W XAPX t K3RJ R IRIDMDLV Q
IXQNFH S tWRPQRVWL W51%$ IUDJPHQWS$ X WHVWRYDQEéFK LIODYLL
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VI.

VILI.

VIII.

6. » s Z

9H VSROXBEGFDHQtP Wi Ba® RVéhddPhD., GDCHB, Praha VH SRGD LOF
S LSUDYLW GRVWDWH QN RPYERXKY WP UWRNFKt SHDUWLNXOt E\C(
metodouL]RORYiQD 51$%$ NWHUiI E\OD QiVOHGQ SRXAaLWD SUR GD

%\OD Y\WYR HQD YK-NS& Qo detdkti & D OWRGD SRWYUGHOD S tW
VRNAizolRYD®IP/-] 7HFKQLND E\OD SRXALWD L SUR SRSLV GDO34
'fOH EA\OD SURYHGHQD NYDQWLILNDFH QHMYtFFHDVWRXSHQEé

.RPELQDFt Q NROLND VHNYHQDpPQtFK WHFKQLN E\O® Y\WYR
$QDOE]RX VHNYHQDpPQtFK!GRE\EDRERMMERW]BRS BEDMHQpP PRO

3 tWRPGRMWW pétvrzena pouze FHOEFK W51$% 1DO0J6NE\DG® 3&HSRptWi
NRPSR]LFH 51%$ YH YLURYNWBUWRBEXDK X+ 8 N RSEIRNAJKS 1 $ f
NRSLt U$]QéFK W51% ALPRQRYi. 6YRMDQRYVNiIi HW DO

9H VSROXSUIFL VH VNXSLQRXMgWRAVENAEVKEPQD., CENRORAIAD)H GRF
VH SRGD LOR S LSUDYLW GRVWDWHpPQp PQRAVMINt GMRKIBDIEK
SLNRUQDYLUS$ E\OD L]JRORYIiQD 51%$ D WD BE\OD QiVOHGQ SRX

LC-06 WHFKQLNRX E\OD DQDO\]RYIiQD S tWRPQRY \M VIN-D/QIO\ QHD F
YaHMKHVWRYDQéFK SLNRUQDYLUS$ 8 OLGVNEFK YLUS$ QHEN\C
PHWK\ODFH NURWY$PGHWRERYDQEFK PHWK\ODFt X YpHOtFK

Y\V RTap. 3.

S3UR VWDQRYHMQa nBRYVHINYHQFL YPpHOtFK YLUS$ E\OR Y\XALWF
PDSRYi{¥t @ ELVXOILWRYp VHNYHQRYDQt $QDOé]D GDW ] |
WHVWRYDQéFK PRGLILNDFt SRX]H X W51%$ IUDJPHQWS$

'RSRVXG QHE\OR SRSVIQR aH E\ VL YpHOt LI O\VPYNR\SE ilFE DEO\F

IJNRPELQRYiQ\ GY WHFKQLN\ S LQidHMtFt S Q BROUPOWL (R NV\R-PU
W51$ IUDJAKHRYWEWHOVNp EX N\ aLPRQRYi 5RPDQVNi HW DO
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