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" 5<193P[,,SUHPREVDKXBMHFtQM]E\WRP SR QSIQRV\
VSHFL/GHWBNFID SGRWHQWIS RIQMWNR@W U3RO \
NWHUi VORX&t MDNR NRQWURGDLEYDOH®@p EJRP R

" 5EXEXV,93®[,,SUHMLEVDKKAMFRE Y E \WRMS R QBHIRW \
VSHFL:GMRNNBH595D(9D SGRWHEMBRQIWLYQt
NRQWUR®WWHWUIR ¥ NMNRQWNRDOLWO R BDG p
D SLSUDYHQp F'1$

" 5<19&WH O NRSLtSRDI@GNR@WSIRYD HGUIYQRVWL
3&5 SUR GHWHNFL YLUX 5<19

" 5D59&WHO NRSLtSROL@GNRYQWSWRY D H/GBtUiYQRV WL
3&5 SUR GHWHNFL YLUX 5D59

" 5D(9&WHO NRSLtSROLANROWSIRY D H/GtUiYQRV WL
3&5 SUR GHWHNFL YLUX 5D(9

" ,38&WHUO NRSLISRO@NRMEWRD DHWEWUIY QY WL
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y 3R XAV S$VRW PHDEAQHEIA HAOUNLORDR Y NP CB & 5V W IBLEBRRWRU *HQH 4
VWRMiQN\ QD INXPDYN\ &4SLpN\V (¢OWUHP YRGD Y |

y 5HDO B&IFMN GHRW RU 4 HQBD J QPG RE GR NOEWWMME KR SHQ
GHWHNRYDW SRXALWp AXRURIRU\ X VRQG

y 3RXAYVWEDYHEDJHD FOQB VHR@E R X LK X V W X B WYLDK@IH O p
PRKRIR]KRAQKMRIPD pMR@GM UG P J HQW IV K R Y X M t
MHMLFK Y\EDYHQt D JNX&4HQRVWHP

32 3BRX4LWp ODERUDWRUQt PHWRG\ D SRVWXS\
90DVWQt SRVWXS O]H UR]G OLW GR W HFK Ii]t

y 3UH DOD RGEVMNRUDNMHMEMBR ODERUFIXRKIRtGRE\
DQDOE&]\

1 UniPmxI je obsa en v kompletni verzi detek ni soupravy. Standardni verze UniPmxI neobsa
huje, tak e u ivatelé mohou pou it své vlastni ov ené PCR reagencie.
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32112GE U YJRUNS$ S HSUDYD Y]JRUNS

91K O H GIHW RPHE URX W WRIY WNRWBRISRUXpHQEP
PDWH UQ LOWR UDR G H ES B DAMEIRABAH MSLEWR P Q RV W L
QD UR\QMMIGEOMR NROQEQHER"GD REG REN W\
VWiUDRKMKRGQERH W ¥ INUFRO aPD W H USWRH M W R
YiQ(RRKEEWY 6 KRQYWREGHEYUBKNEH S tW RPIQRVIV L
3URPHOLDJQRMWHEHSIDRGHE YD RRQM F KDIMAD &L W
Y ODERUDBRKRRIQIBFUIRKR CEOLBY IS DRIG HEURVWOLQQé
PDWHUL IGIQR ORWA% B p NW RIGS R YMERNRY WO L Q\
N GI\H O HiG p pONL WWoXQ t YQIDEEK S LSS HIUBR VWANALHU \
5<195D59D 5D (®RKRXVN\WR YRV WOH QRFIQ R
P UQVHKR GOV NIH S UH]H QW RWANXIQEKRO WY W $ | QBiFVKN t
UR V VR2GHE\DVWR V WROQ &R S O D WWIRBYJKRRMAN FRHM N UD W &t P
bD\GHR S UERYD E R UDRVHROBRRSXH Y R PK] R ULHGNH i XOFX R Wi YA K O D G X
Y REGREt WHSO&FK GQt OJH SUR S HYR] YJRUNS$ SRX&tw

32123 tMHP YJRUN$ GR ODERUDWR H

9]RUNSR S t®IRXODE RWNDW RSM/D FXHE/RY H JNXPDYNIiFK
ARNRIPUD]WHNXXWIN X ORER GREIDFRYRQRUD EREX R
WHSO@®RW&3 IWpWIRS M RRA Q)R UWN O D E R JVDWAW D @QLHWIP p Q
URN

.H ]JSUDFRYiQt VH S LMtPDMt SRX]H Y]JRUN\ NWHUp

QHMVRX VWDU&t QHA NDOHQGI Qt GQ\
QHMVRX ]QHKRGQRFHQ\ SOtVQt

QHMVRX ]QHKRGQRFHQ\ KQLOREQ&P SURFHVHP
QHY\ND]XMt SRNURPLORX QHNUY]X SOHWLY
QHREVDKXMt VDYé DQL MLQé& KP\]

Q H MR/ RXL YGD Q EDALMMRW E PR K R Y O LYYALOMNGRIOEGQ D S
DSOLNDFH SRVW LN$

y MVRX MHGQR]QDpQ LGHQWL;NRYDWHOQpP DE\ QHGI

< K K K K K
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322 $QDO\WLFNi Ii]H

90DVWQt DQDO\WLFNi li]H VH SURYiGt YH W HFK NURFtF
y ,]JRODFH 518
y 3 tSUDYD F'1$
y 56HDO WLPH 3&5 GHWHNFH

SRNX® UR YMGItG QRNDR DN BFYMR EM KQ Whp'|1DH
D UHDO WLPH 3&5 GHWHNFH Y MHGQRP NURNX

.ULWLFNp ERG\ DQDO\WLFNp li]JH QD NWHUp MH W HED ]

y

'RGUARYINQDGHNR QW DP LKQ DIFBR S R U X p RYDRBERUDWR
PROHNXOiUQt ELRORJLH SUR Y\ORXpHQt PRAQEFK NI

'RGUARYEMFIK/ DBGS Ui YOIDPER UB WRHEOID ERPBOHRNIX OiUQt
ELRORJLH

=D D]RM[QtUD NR@MWKRROON URE RWAtY NOI®RPKSAA RO DF L
51%

'RGUARYiQt VWDQGDUGQt QDYiadN\ YVWXSQtKR PDWH
.YDOLWD L]RORSBDEUBYHQp F'1$

3.221 ,]RODFH 51%

OHWRGLND MH YDOLGRYIiQD V Y\XaLWtP QiVOHGXMtFtKR

y

+RPRJHQY]BEWHE UR YYGW H NG YAPtBIXR] R ODIFLY W W D Q
GDUGQ SRPUAKRPRJIHQL]JRYDQpKR PDWHULiIOX

9 0 D LWRABFHV 5 UR YSE P RWFR P H UDHRG Er®IQ] R O D INQ tW R
5LERWS2QD OMQH AR W H F K&RR ORGN p GRGiYi
%RKHPHQHW LFW B ENJRORRE X OB RV W X/IKRIGIDI M R G X
YEUREFH NWHUé MHHERME KB QANVQDQM HKR

7TDEXONOBBHFL;,NDFH NLWX GOH YEUREFH

6SHFL;NDFH SLERVSLQE 30DQW

7\S LIRODFH Kolonova

OD[LPiOQt PQRAVWYt YEFK&®]tPR YRWMNXLQQpPKR SOHWLYD

OD[LPiOQt REMHP NROR®Q\ ~ -0
OLQLPiOQt HOXpQt REMHP —0

OD[LPiIiOQt YDJHEQiIi NDSDFLWD ~ —J



https://geneall.com/en/sub/products/prod.asp?s_cate=2214

y 3USP YOW BHH PJIOLYGWEXWXEJKO®HRE KWK INIXEXV
MH PJ KRGQVREWA A GHSRWIEYXMR]PHPI + Pl LQWHUYDO
VSROHKOLSBRVW)L YODVWQt ODERUDWRUQt YéEVOH

y ,]JRORBDEE\P OMt WLV WRR\GXSRW D KVRUEDQFt DOH
VSR 3RNNPBLVWQR B XYM R R HLIW \G RBQE F L VDQLDYARE W

y 3XUL¢NRYIBOQRRAGWRD ONDOODKNDP SLVSIUDY B
NUIWNRGRE XF&RYHER SQRXKRGRE f¥NODGRYDW S

y ,JROBESHSURE®YKS URV W RURREP H Y é B KPOFIL E R UPLRVDR M X
OiuQt ELRORJLH SUH 3&5 DUHD Y VRXODGX V SULQ

y 9&HFK®\QW U LNXRINSQIR Y iY5HM W R Q @Vt L UR] WSRUERH R
UR]NXP DPYG \§ RN R WRIS® RI\NW O DRHLONDW L\ KOFRH @ L Q L
PiOQ J X E &QaFEW]SIURYLGORW BN Q X\WX0 @

y -DNRR Q WNIYFDOB 8 UDIYYDR Y HQV WRIW J IB@ KLt Y BQE&F K
L]R O@|BIR S R WX N LW U NNREQQNY. UNREOSDLU D O RO Y D JRAFAKS
VIBURYNRBO®W URO@MOBEH B R X SLWWN X URK R OR QW pIIR i O X
7tP WRS$ VR E/HPH VSV XSVDHS RQ W D SIRQXE EMHEF KISQIRLR O D F L
RNA.

y 3ULPIBELRORBDMNEYRRP RJIH Q IY] RAH REXWRERVXD Q G\DHU G Q
SUR L]JRODFIP$ RKRPIRIRIQLIRYDQpPKR Y]RUNX

2GERUMMNRERWRN PG D SRV WRF\R JH QLE|PKRIPIIXWWE X L i
D LIRODFH 51%$ NWHUp PRKRX YpVW NH VWHMQpPX YéVc

32223 tSUDYD F'1$%

.URWDPRVW DSWEPLSVISURYS@ Y RX NURNRY&GEHWHN F L
S MHGQRNERWRKMFQWHIBSURYi G H) I WNXRD¥HHAD VW Q t
3&5 YL] NDSLWROD

OHWR GIMDD L GR WiXERQWI®H G R VEVKISD J DQFR G P QR N
SUDYX F'1$

y 9V W XPSIHW HU DS $L]R O RS R PR\l WIXE RWSI@D OWQHS$O O
%LRWHFKQRORJ &R /WORGNi %RKHPLD *HQHWLFV
y 3RXALW E\O PD[LPiOQ SJUIRROBWD PP B 1%

y 3UBRURYRiIQUDYM$SE\OWHVWE YUY HW UIDQ V NSRGOH ]\
QiYRGX Y@UREFH

"0 0/9 SHYHUOVBIQVFULS&DOV/RYLWWRJIHQ
GRGIYITHFKQRORJLHV &]HFK 5HSXEOLF V U @GR

"0 0/9 5HYHUWBQ V F U3$RVFNIDO GRGIMODVARUW
3UDKD V U @R

11



y 3URQL FUIP¥HW U®Q VEN TS ¥ MPV®i KRG SEERHUS$ KH[DPHL

3ULPHU 5DQGRFRBKGL N b GRGiYi 5RFKH V
y 9 UHIENEGEIR X AMLRV®XNOHBW/IBG$ PO NDAGE QD [[WX
0 GRGiYi %RKHPLD *HQHWLFV V @U @R

y 3 LSUD YVHIBRAWMARAGURD ®AADOODP I&5NUIWNRKERR
YDWL fQHEBRORXKRERD GRLY O¥\&3 URD O IDEMO/AYE D N
GRSRUSURFMRYEGW H UV WU D FH® RO DO IVER UIINW R Q t
QR\SNtSDGRY YOGV R XKRGREQEGRE \OW B ELISD DWXW $
PDOLQtNX

y 3 tSUD'YLBSURBMKSIUR VW RUKRM H § e KOFDLE R LPIRVOD RI NHX
OiURURORESUNDY\XABWEPR[B Y VRXODEDYESUSY Qp
ODERUDWRUQt SUDI[H

y -DNNRR Q WNUYRDOBL VB UP'L$ O ]8R S R WX JKISWAN R Q W B RIOAX 2
S tVOXX¥PRWRKDUDSHGQBYR'MSSRXYWIBR]G t &Y P
GR 57 NRQWUROQtKR Y]JRUNX QHS LGi UHYHU]Qt WU

SUDFRYQt SRVWXS SR K AISWPYHHYHE ]Qt WUDQVNULSW ]

SRXa0WM® SHYHUWMHQVFULSWODVHYLWNRIHQ GRGIYI
ILIAHFKQRORJLHV &]HFK 5HSXEOLF V U @R SRVWXS Y

3R GORDPWR UNMEH VW FBML O SR ISRQEIWOLNUR]NXPDYHN
YpHWNXP D BSN®HJDWROWSIRNOKS LS UDY7X MHNGRH J D
WLYQt NRQWUROD P$AH) HEDWIRRQIKW DY FRISNX QHER
'R MHGQRWOLY&FK JNXPDYHN VH SLSHWXMH

a. O QiKRGQEFK SULPHUS$ KH[DPHU\ R NRQFHQW

E OPO G173V

C. D+ZFHONRSPEHONRNRABNNt UHBHP SRNURpPLW

J

d. 51DVH IUHH YRGD GR FHONRYpKR REMHPX o)

6P V VH SURPtFKI
3. 6P WHDK HRGR F\NOBDXf& PLQSB® XSOLQXWE®RB

VHNXPDYSNAXGFKODBBt Y\P UDNRYRYHYVWRRRAKNUiWFH
FHQWULIXJXMt
'R MHGQRWOLY&FK INXPDYHN VH QDSLSHWXMH

a. O [)LUVW 6WUDQG %XIIHU

E OO0 '77
.H NDANGHP DY HHR UNHMRF? NRQWUBRDGIO 8 0 0/9
UHYHU]Qt WUDQVNULSWi]\ GRE H VH SURPtFK]
9]JRUN\ VH YORAt GR 3&5 F\NOHUX
9]RUN\ SURMGRX QiVOHGXMtFtPL WHSORWQtPL Ii]HP

a. ,QNXEDFH & SR GREX PLQXW

E ,QNXEDFH& SR GREX PLQXW



c. ,.QNXEDFH & 3R GREX PLQXW
d =iY UHpQi GHQD W& SRFGE RE X PLQXW

e. )LQiOQt JFKODEHQt QD
7DNSVRSUDFHGA M tPRR X BIMWR P S|GIWD Y L G®WRD O 4t
3&5 DQDOE]\OFH1I8FKRYIYDWLpFRHK S L

SUDFRYQt SRVWXS SURRX aBEWDFY X FYIHBUVYQt WUDQVNULSW,|

SRXaL WM 5HY HUWMBQ V F UILSRVPDHNGHD GRGI(DIVAWR3WDKD
V U OR SRVWXS Y\FKi]Jt ] QiYRGX YEUREFH

3R GORDOWR UWNMEH VW BML O SRV ISRQEIWOLNUR]NXPDYHN
Y p HWX P D SN®RH JD W ROQWSRNOMS LS UDY7X MBINGRH J D
WLYQt NRQWUROD PS$AMEEMMWIR QIKR DY RUSNX QHER )

'R MHGQRWOLYéFK I[NXPDYHN VH SLSHWXMH
a. O QIKRGQéFK SULPHUS$ KH[DPHU\ R NRQFHQW

E O FHONR&HWONBYp POQRAWWDNELSE\ QHP OR
bLW ]

6P V VH SURPtFKi

3. 6P WHDK FMAHN @QHBUX& PLQRR XS OLQ XWEDRDENHN X
PDYN\ SUXGFH ]JFKODGt YH Y\PUD&aHQp NRYRYp GHVV

'R MHGQRWOLYéFK [NXPDYHN VH QDSLSHWXMH
a. O 0O0/9 5SHDFWLRQ % XIIHU
E O PO G173V
c. 51DVH IUHH YRGD GR FHONRYpKR REMHPX O

.H NDaNGYPDY NMHR UNNHMRP7 NRQWUBRDGIO 8 0 0/9
UHYHU]Qt WUDQVNULSWIi]\ GRE H VH SURPtFKiI

9]JRUN\ VH YORA&t GR F\NOHUX
9]RUN\ SURMGRX QiVOHGXMtFtPL WHSORWQtPL Ii]HP
a. ,QNXEDFH S L f& SR GREX PLQXW
E)LQiOQt [FKOD]HQt QD f&
7DNSVRSUDFH®GA M tPRR X BIMWR P S|GIWD Y L G®WRD O 4t
3&5 DQDOE]\ORH1IS$FXRPMDYQLPFH S L f&

3223'YRXNURNRYI 57 T3&5 GHWHNFH
Uvod

3RV WX O L GRIGHW BINIFIlY GXSOHBE GHWISEBEID 5D (9
Y WULB OMHEN W R ®1 81K X &IISNINRY D O L WMINWLDY @W LOMMWHEINYFQ t
W R P QVMREVGWQ R W/ IOULBY I RXG L N iRAQRAMYFD@\LR\DELSE S tSE'T $\
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VB R X aWWMQWDNVS  t W RVRJIDROWSMILRR & W/ROLLVD RFEK R QHERDLG @ §'t+
GHK\GURVMB QW SRQMWNLR@QW,B R OV M@IHW HNRH NQWHMQ p
reakci.

9 O D \GW @M NIFOIR 3HDQ ®RX S HWIt ¢ § N E P WRMWMBIR 4Q p
]JDNRXBQWMN'DSLW RGBR XEX\EXV,9L3L5 53 HW HNNQ/AR E & D
KXMBHF K@D JHQHD O 38 EE@HW B NRIN GRWR U 4HQIHD JHQ @
N BXEXV,9TL®&5 5% é&URE FGR G DMBEWHQ S a/(&+7,7(/6.6é
O67$RI2&1E 6.6+2/29286<V PUGBR BXVEEWKRGRIQDpPHQ\
Y]KOHGHPP &40 BRXDX\GHW HNDEIR \B\W M &t Y DUGIIKIRB\E B P H
FINOBURHWMREKOWLSRWSRtPE KRR S R U X R XK DWW DIME \

Y U F KNRHDNHLPFLK/ @ ISFHKNEWAR\BD H M B 30 WH]KHD HIG 16 W HINFKQRIBP Q R V
WH® tVOXEaQpKR F\NOHUX

6HVWDYHQt YODVWQt UHDO WLPH 3&5 UHDNFH

y 3tSUBY¥TWHDNBREXKSURVWRURRFKPHQEBKPFFRLERUDWR F
PROHNQIR@MBIBUHD Y\ XABWIPR[B Y VRXOPWBLQFLS)\
VSUIYQp ODERUDWRUQt SUD[H

y 3 LGiYMQQW HWSLRN BVAKYR)Q B R BT &K U DYeé V' W GRWWIL 3 & 5
area.

y 3UR SLSHWRYiQt VH SRXAatYDMt &SLpN\ V ¢ OWUHP
y 9JRUN\ VH GRSRUXpXWHF R QBKIS FRWD W HF K

y 93HFIBQMRP SR QHIQM®G KiM HBQtiFHVPRRKUD]QR ENHFKDMt
VH UR]JWiW S L SRNRMRYp WHSORW

y 3 HBR X4 MMKR GRBNRP SR GH@RWIRKDMWKR B W H [ RYGOtH
SRW HE\ VWRpPLW QD PLQLFHQWULIX]H

y 3UPML&D QYEMOWER X &Y YVWHR) L PO QO HG XN R QRPWRIKR O
" RQWUROD EH] S LGDQpKR WHPSOiWX 1R 7HPSO

" -HG¥HR NRQWHRQE VIR URXWR Q WUIRRDA YAIG \
X NDaGpKR WHVWRYiQt

" 3R]JLWLYQt NRQWUROD

" _HGQR NRQWWRIBIR|LWLEE¢ QRYRQV/EPR X D YWLHG O D
MHGQi R VIQWHWLFNRX SR]JLWLYQt NRQWUROX R

", QW HIR@IWNIYFDGL RO RY DSQ ' 1 $L Q W SR QL MNR'@W U R O D
,3&

" 3RXAMWHJHDO &5EP H WHPE H W MNLQ VINWRFBWWKO L Q Q &
PLWR F KR DHQDLG® QW R PVQ R KARWIRQ \DN K R S S\R WR X
EUiQ\DN@G L MiY\ADRILLR\O RYDSQ B ' 1 $7 D W R Q VWUIRUTRD
YiGt NH NDAGpPX WHVWRYDQpPX Y]JRUNX




y 3ULPiVM@®iVOHGRWIMEKNSEQRYDOLVQBIEERNQAt NYDQWLWD
GHWNNBE195D59D 5D(9HG QWRQWHSWR]JENWLRQW UR O\
O]M & DNV NDWD Q G\DDUGELEN D Y(BtR GIOW HUBPR A GBURYiG W
Y\KRGQRFHQt NYDQWLWDWLYQ

FKiQ@® NWHQKRERHVKQWHWLW B &RI®UGED 59 5D (9

a IPC.

SURVSPHhDXDX ¢ QODQE tL S UNDH G W H \8 R F INRRRY@QWMPR O X

9 UIPFL WHVWRYiQt PHWR G L3N\5GHIMH N R LEH ARGS B X RXWG R

T3&5

N p O

[ %OXH ODVWHU OL[

IXQBEQLY HUMIEHSDODVWHUYEUREHRAQJIJODPQ&A® ODEV
6 GRGiYiIi WLR7HFK D V

YYRSR®BER DNGQRGDYDW

3RNXG QHQt XYHGHQR MLQDN MH QtadH SRSVDQé& SRVYV

UHDJHQFLt

9 3&ER[XKER NRYRYpKFR V@ BRV) RO E W & W ULSHW Q
PLNUR]NXSDERHNNR QW HEODG FQ$ D V\QWHMRIEMNRX Q't
NRQWSROXGQ WB|QHG YWDQGDRERNERLENDYSYR
NYDQWLWDWLYQt VWDQRYHQt

SRCORPpWKXpDPMRKD BSFR DVWHUVRARSVWRSMLGN R ©
PLNUR]NXBRYYNWWE 4 SHDGHN PIQ\WRANS &3P D VW H G B XX
UHDNFH D UR]JSLVX 7DEXOND

7DEXONBRIBBLY SUR GHW,BEFL BXALWtP ][iINODGQtFK 3&5 NRPS

5<19 ,3& 1D Y]JRUHNLQiOQt NRQ
PCR voda O
5<19IRUZDUG SULPHU 0 —+0 M
5<19IRUZDUG SULPHU 0 —+0 M
5«19UHYHUVH SULPHU 0 —+0 M
5«19UHYHUVH SULPHU 0 —+0 M
5<19VRQGD 0 —+0 M
5<19VRQGD 0 —+0 M
,3& IRUZDUG SULPHU 0 —+0 0
, 3« UHYHUVH SULPHU 0 —+0 0
,3& VRQGD 0 —+0 0
T3&5 [ %OXH OQDHWWRQDIEQLYHUVDO o [
SUREH T3&5 ODVWHU OL[

&HONHP — 0

FHQWU

15
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7DEXONTR]BIWRR X p DG BWXINFRS5 95D (9D, 3 &Y \ X & ] Wt® D G3Q@tF K

NRPSRQHQW

5D59 5D (9 ,3& 1D Y]JRUHNQIOQt NRQFHQWU
PCR voda O

5D59 IRUZDUG SULPHU 0 O 0
5D59 UHYHUVH SULPHU 0 O 0
5D59 VRQGD 0 —+0 0
5D59 VRQGD 0 O 0
5D(9 IRUZDUG SULPHU 0 O 0
5D(9 UHYHUVH SULPHU 0 —+0 0
5D(9 VRQGD 0 O 0
,3& IRUZDUG SULPHU 0 —+0 0
, 3« UHYHUVH SULPHU 0 —+0 0
,3& VRQGD 0 —+0 0
T3&5 [ %OXH ODWWRQDIEGQLYHUVDO o [
SBUREH T3&5 ODVWHU OL]

&HONHP —0

7TDEXONDBDRISEVRRXpDGARBENFY pHW3ED QHHEHKRBI5D(9D,3&

V Y\XAaLWtP 5XEXV9LU ,,

T3&5 5* GHWHNPQtKR NLWX

5<19 ,3&

1D Y]F

PCR voda

O

5<193P][,,

O

8QL3IRMHER3 &S5
T3&5 ODVWHU OL[

[ %OXH OQOMWRQDOBIQLYHLU

VDO 3UR(§H

&HONHP

S5y 5D (9 , 3&

1D Y]R

PCR voda

O

5XEXVIoLU ,, 3P[,,

(

8QL3PQJHER3&S
T3&5 ODVWHU OL[

[ %0OXH OQWWRQDOBRQLY HU

D
VDO 3UR(§H

&HONHP

O

UHN

UHN

3. 3LSUDYHQé PDVWHUPL[DVHUNW RMFRMYY. RUNY M [FK M H

ODVWHUPL[ VH UR]JSLSHWXMH GR 3&5 VWULS$ SR

@)

PDVWHUPL[X VH SRVWXSQ SLSHWWRY D-OPKRHYHRBU
3R X]D W ZHHJAKX P DV N NS R V WP B\&VB SRLVGADIOVH Q W HIARL E W Y Q't

NRQWURO\ WHG\

PLOLRQ NRSLt UHDNFL SUR GHWHI

3R ]DSQXWt 5RWRU *HQH 4 VH S LSUDYt WHSORWQt SU



B3UR T3&5 [ %OXH ODVWHU OL]|

THSORWQt SRGPHQNORB¥F& PLQ
F\ANOS$ f& V
f& \%
f& \
" pPWHHOHQpPP SDRI®IX59
" pPWHHOHQpPP NDRIBX Y GXSOH])
V 5<19
" pPWH@IOXM pP SORI®X(9 D 5<19
" PWHRPUPIQRM B &Y PXOWL
SOH[X V 5D59 D 5D(9 S tS V 5

B3UR /XQD 8QLYHUVDO 3UREH T3&5 ODVWHU O0OL][

THSORWQt SRGPFQNOR¥Y T & \
FINOS$ f& \
f& \%
f& \
" pPWHHOHQPP SDRI®DX59
" pPWHHOHQPP SDRIB% Y GXSOH|[)’
V 5<19
" pWHQ@IOXMWpP SDRI®IX(9 D 5<19
" PpWHNRDUPtOQRMEBWR LY PXOWL
SOH[X V 5D59 D 5D(9 S tS V 5

y 3UR SRX&4LWp AXRURIRU\ VH GRSRUXpXMH QDVWDYL
" *UHHQ <HOORZ &ULPVRQ

" _HGYMRXRIRULHRRO®PB]MVO@ODPVW U PK@EALYDWHO
SUR Wi PEBVK HPU Y QVFIHARIK Q$H BR SU EQK® OH Y R G X
YEUREFH

y &HOé SURFHV DPSOL¢NDFH WUYi FFD KRGLQ\

y 3&5SURGKNRRIAXFKRYSYWWSORW &R GRERLPINHG
noho roku.

3R]QiPND SUR XaLYDWHOH MLQpKR W\SX UHDO WLPH 3&

8AaLY DMWLHXBHK O3WEPNOGHBERWR U 4 VIR K\St HEEMH G Qi
QtR/RQGH W H NNLQYIRQ i ¥ LR & Q FEHWVAHLS FOIARKR U RQ R UNBY p P
3&5F\NOB UPR & Q RY W®X & Q QRO \ | DRI VK RDOMK & X VB@RP/ R X G L W
PRAQRVWL S tVWURMH SUR PXOWLSOH[RYiQt D QDSURJL
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3224 -HGQRNURNRYI 57 T3&5 GHWHNFH
Uvod

3 IMHGQRNIVRNFRGH WM N EX A tWNXW HQRNW WSQIpS U D
YLAN1$Y VDPRVWDROHYEPRDW\QWHWH ] XMWNXRDYHFH NWHUQPp
QiIVOHAWREXYRDV®H&X GSDWEBNtSUD'YHD MEIVBEH WRR i N X
PDYHMNH NWHMHBERBIISURYSAE YR XN URNMRSYR PG HOYt é K RRGBRA X
EEWHS MHGQRNGRWRKHFURYIGHWEBRKNR QN U g-\WaYa KR P W R
S tSB&19 ,3&QHBR59 5D(9 ,3&3UMHGQREVEBHGOQRNURNRY
57 T3S&GHW MNP HVEBR XS UHP ISIXE XV IL3&5 5 HW HNNLMDX
NWHREDKAMHAKE®D J HSQURHD O 38 bEHW B NRRIN GRW RU 4HQH
GHWDLO\ YL] YéaH

6HVWDYHQt YODVWQt UHDO WLPH 3&5 UHDNFH

=INOGIP®E S RIMMAHETWDLH QDM FRW HWDBIKRY RXNURNRYR
GHWHNFL YL] YéaH

3RXALWp UHDJHQFLH D SRGPtQN\
y /XQDQLY HBUWREQRH 6WHB&EWHZQJOBMQBODEV /
GRGiYi WLR7HFK D

y -DNRVW PDU HSURD T 3 &5\ ODR X 83 M$D ]R O R B R B RNl W X
5LERWSBQDOMQHSIA®RWHF K&QR ORGN b GRGiYi
%RKHPLD *HBHWLFV V

y 3UR DQDOEé]X VH SRXatYi PD[LPIiOQ UHDQ@FL]RORYDQ

y 3RX&EWDIQRVRWSFBIRERV,9T8&5 SKWREVDRXMHW DYHQp
5<193P[,SURH W HNIPLA O X\B ®DO5 X E X,VBR[US WRR Xp DV Q R X
GHWHNFL 5D59 ]HOHQé& NDQiO D 5D(9 &4OXWEé& NDQ

" - D NARD U ISHNRR Q WNUYRDOD R\ODIFHY 15 R X AWHQDW S tWR P
Q RWW D Q VA\UERL SWR¥ K R Q@I GQA QIWSHHRIQ WALR/GOW U R O D
,3&

" ,3& MH GHWHNRYiIiQD YRX\PpWMNM QY BHIIONFL |JHOHDC

" 38MEHWHNRRNPBVEDS5D 5D (YH VWHDMPW PtQRY é
NDQiO

9 3&ER[XKER NRYRYpKF V@ BRI KRQE \W O W ULSSHW Q
PLNUR]NXPURFEMNRQVVEHR QB BD'QAS D V\QW FWR [ IE\WNERXGDW
URSXSDGRO&{QHG QWD QS DWYRNIEG L ENJ DYIWNRY DQW L W D
WLYQt VWDQRYHQt

SRCGORPpWKXpPMRKD B&EFRRPDVWHVRBERSVWRSMLGNRF O
PLNJWKPDYYGNR NWWS 4 SKDGHN PIQVRAENS &P D VW H G B X X
UHDNFH D UR]JSLVX 7DEXOND



7DEXONIR]SEUYRRXpD GOIRVEXNFL pHWIERD QHITR95D(9D,3&
V Y\X&LWtP 5XEXVOLU ,, T3&5 5* GHWHNpPQtKR NLWX

5<19 ,3&

1D Y]R

UHN

PCR voda

(

5<193P[,,

(

/IXQD 8QLYHUVDO 3UREH 2QH 6WHS 5HDH

“WLRQ 0+

IXQMUP6WDUW\BH OL]J

(

&HONHP

5D59 5D(9 ,3&

1D Y]R

PCR voda

(

5XEXVIoLU ,, 3P[,,

(

/IXQD 8QLYHUVDO 3UREH 2QH 6WHS 5HDI

FWLRQ 0L

IXQMUP6WDUMW\BH OL|

(

&HONHP

3 LSUDYHQé PDVWHUPL[ VH NUIWFH YRUWH[XMH D NUI

ODVWHUPL[ VH UR]JSLSHWXMH GR 3&5 VWULS$ SR

o

PDVWHWYIBRNMWSIXISSH WDt HG 1GBpVH VW RYW]RQRAKKRR Q FH Q

WUDFL QJ —O

3R X]DY HMKXPDVHNNSRVW B&E GRLVGDOVN QW HSNRRUEWR YQ't

NRQWURO\ WHG\

PLOLRQ NRSLt UHDNFL SUR GHWHI

3R |DSQXWt 5RWRU *HQH 4 VH S LSUDYt WHSORWQt SLU

7HSORWQt SRGPFONDR®¥F& PLQ
F\INOXV f& PLQ

F\NO$ f& V

f& vV

f& vV

V 5<19

SOH[X V 5D59 D 5D(9

bW HHOHQpPP SDRiBX59
bW HIHOMHQPP SDRiBX Y GXSOH[

PWHGIOXMWpP SDRI®X(9 D 5<19
bW NMEDUPTORERBANR & PXOWL

StS V &5

19
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y 3UR SRX&LWp AXRURIRU\ VH GRSRUXpXMH QDVWDYL
" *UHHQ <HOORZ &ULPVRQ

" _HG@KBRXR{RULHRRO®QBMVQ@DVW D PX@EALYDWHO
SUR Wi PEVK HPU Y QVFIHFR K Q$1 SR SUEQKE AH Y R G X
YEUREFH

y &HOé SURFHV DPSOL¢{¢NDFH WUYi QHFHOp KRGLQ\

y 3&5SURGXNRRAXFKRYSYWWSORW &R GRERLPINHG
noho roku.

323 3RVW DQDO\WLENIi Ii]H

9 W pMIRM\KR G QREAKMBDGND ]iNA@BEGR VW XS
Q&éFK LQIRUPDFt VH SURYiGt MHMLFK LQWHUSUHWDFH

3231 9\KRGQRFRANQHGN$
I\KRGQRFHOQt &5 &V WXYRMH 5RWRU *HQH 4

3UR\KRGQREBHE KX RXALGHQWRFW&D UH
MDBSRRY Oi Gi\QItO BUXV OR VW XSR G QR IBYQ@ F K
W\SHSHUL MKYWSH® tUXpBREWDEHBRtP R
Y QiSRY G WRKRWR VRIWZDUX

3R XNREpKXK UR YYGK R G Q RIEHDIWKIRG P&W \ JHOHQpP
NDQBURHWMNBRS59D ,3& XSOH[<19YH A30XNWOBUKHWHNFL
YLBR(9D 5<1¥ NDUPtQRQBRIRH W FBNFLU L\E G B 05 D ( 9.
3RXALWp SDUDPHWU\

'"\QDPLF WXEH $12

60RSH FRUUHFW12

,2JORUH ¢UVW )DNXOWDWLYQ
TKUHVKROG

(OLPLQDWH F\FQOHV SRHWRRE\

3RILWEN WD R R DKRE GRMWEBXNS NW HG R RNGSHU RSO i,
NDpPpNQLYINQDVW BSYUDEKKHWRIVERIEBURWED QW KWRGWRFEDt
YEVOHRNY XDWWRDOLEUDF@X |iN@WR G YRWIHQHG QEFK
VWDQ @DUIGN NG UPR PR A FH@WEEBI5D59D 5<19 SRADGR
YDQEFK MHGQRWNIiFK 2EUiI]JHN SUR LOXVWUDFL



2EUITHMNI]TNYDE VWKW NNBB (9 5D59D5<1 VY \XALWEBQLYHUVDO
3UREH T3&5 ODVWHU OL[ D FINOHUX 5RWRU *HQH 4

9\KRGQRFHQt VI\VWpPX NRQWURO NYDOLW\

SURQWHUYBMO/IBGIN® th B i WQKR G Q RAMQ@EI\PRQ W UR O
]JDMLEtRKIKItYDOLGLWX YEVOHGNS$

,QWHUQt NRQWUROD NYDOLW\ ,3&

, Q W HNIR@IWNIYRDADD3\’Y O RIXE t G Y~B B OB R Q WNUYRDGILR\Q D F H
51$D S tSBOSD ]iURMBNGK L BNR@WAHFED VWA GRQGHWHNFL
PLWRFKR Q GUWLD Q YINRR I$ W HMIE t W R P HNOD & G R W OS QWP Y X
D P XSUMRD &GER UHNS R] L W RS®RU XY KRG QRO RXKRORE R
Y D ®/U R VWSRIRE G R E [RoUEA Y IXR G QR W W D Q G BIRG@ ttFORN HROKP L
SR G R 8\Q A MWHINMRRY VWIRRHOGA K R BHMP QU D F RSYULR Wi GJ XIWHALtQ Q t
GLDJQRMWER NGDN UH G LWHRMBPAERR Q WJROMMWUNBLWpULXP
K R G Q R\WHIDE H\W S KRG H BQRFROFKO D V W Q ERKU D YWeR/\DQRE H $
SURHUVOLYAQW O L @t IRX O DG HB RX & L WH B KHRQ N iKY D GVQERWY \

Y UR]VD &% LQWHUYDO VSROHKOLYRVWL GHWDLO\

3 BRX®XWKXV,9L3&5 53 HW H N\pLQ¥ PSRt V \RUNRRAL4* @ [Bid R
S LORZBRQW D (SCGBRXGA IPW © NRRGYL 8 &8 H DRIFFHL N iYWWK W E Q R W
&W GOH QiVOHGXMtFt WDEXON\
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TDEXONDHKORPEG NiY DMEARKSEREY WHRQ W UFR@®R S Lt NW H@/R X
VRXpOXWE XV INLILS5 5GHWHNILQAEKR ) tH G VW D YOQWHYISRMBI KOLY RV

Luna Universal 0 una Universal
. pLo NrsLE PABREFE & Saster in XU e 2om swis
aster Mix W 57 T3&5 .I&W
5D (9 + + +
5D59 + + +
5<19 + + +
,3& pWHQt Y |[,5'\H N N N
NDQiOX - - -
,3& pWHQt Y )$0 N N N
NDQiOX - - -

3R]QiPMR]S Wt RpPHNiYDQ&FK KRGQRW &W VH PRKRX PtUQ RGOLAF

.RQWUROD NYDOLW\ 3&5 UHDNFH

3 URR Q WNUYFD@X% BJ\H DM B R X 4 tG DWMSNR Q V8 B ROW.R@QW U R O X
P$4aS HGVWHKIRYDNW K R UBHNPRLED WA\®GVTHWYAL F QMWD B G é
VWHMBRYXMOQ REO PYY\&BRE5DP SO L 3R)EWNRQWSURGDWD Y X M|
UHIHUPMDWEAUGHY, QRYRPIGERRE @ RMM N WHSJ pPK O H G @ SQUIR
GXNRYDWHW@REBYWWO IR K\E RYNDIWA G @ BERKEKHRK OB G XR VRE X
SURYiG MtFt DQDO@]X

3 ISRXBNEXV,9LIB&5 5 HW H NNDIOQWKR t V BVRMRRIUW 4 1B QHH
SURLORAWQ QP BDIOED59D 5D (% SRXNWQFHQRLWDINRG L t
Y 345 UHDNFL RpHNiIYDW TRHROMt\ KRGQRW &W GOH

1HJDWNRQWSUR G D VBB SXHIHEFE. L G D Q/pHPRS &1 V§K WY
AQHWHPSOIWRY DD&3L REEQRVOREMD YARRR O R RVDMG KR
E KX QHIJDWLYQt

'‘DOat NRQWURO\

3URR QWU RIDXS RO W D RIHIDIFSMR XAt Y BQUEFRKO DIFHO | H
GRS R UDX [DL\W/QM [ W U INNREQOQAWNUGRYAS U R YIH & BBHAIHR V W OR. D\ H K R
ULIi®@XNRXWR NRQWUR QN R H B RAWR USNINRRQ(NEM PO BIH\Y t
]JD YAHFK RNROQRVWt X NDA&GpKR 3&5 E KX QHIJDWLYQt

-D N®RD QI&RQ WAB® S R UHRIQWBJ RIOMO'MS = 5139 tVOXEAQpKR
YIRUNKDUD O HGOQ BDYK'NM$Y WARER MHG RRKNXHS UBYHU]Qt
WUDQVNWI5¥WIRQ W BRIOPDQ VEURR ODEM) Y ARRR O ®RMMG pKR
3&FE KQHJDWHQWABR Q WWLHR @ U [GPSMD HAUMRAED Q RYIHQHER "
WH/@P $AM\V N\ WY BDGW H J SRNRDQEXNSLVRFRQOBES tSDGQI
NRQWDPLQDEHRQABFP$SEHSYPpVW N IDOHAQ SRILWLYQtP Y



3232$NFHSWDFH D YGWOBIHIGNSWDFH

S3RNXG VL ODERUDWR QHVWDQRYt MLQDN Yé&VOHGN

94HFKQ\ SRILWLYQt NRQWURO\ MVRX SR]JLWLYQt Y G
94HFKQ\ 17& NRQWURO\ MVRX QHJDWLYQt
(IWUDNPpQt NRQWUROD MH QHJDWLYQt

57 NRQWUROD MH QHJDWLYQt

,3& MH SRILWLYQt Y GH¢QRYDQpP UR]JVDKX

< K K K K

1D ]JiNODG W\SX DQDOé]J\ O]JH YEVOHGN\ LQWHUSUHWRY

y .YDOLWDWLYQ
" 9LUXV GHWHNRYiQ QHGHWHNRYiQ SRIJLWLYQt Q
y 6HPL NYDQWLWDWLYQ

" 1D ]iNQIHGO QN K &H QRI\EWRM D W L \P\N WHR\®@ iFOKHS]R G O H
KRGQRW &W S LEOLAQ NYDQWLLNRYDW GR U$]C

f
f 1HIDWLYQt VODE SR]JLWLYQt SR]JLWLYQt

f ITHWE® Y pNDWV HS BRAV.O BNV SRIGMGIHW HNR Y D
W H O QIRWIVKEA N D | QMINFRRIXUXHSURGXNRYD® HO QR
AYEVOHGHN SRGH] HO&3® QHER ASRWHQFLIOCG

y .YDQWLWDWLYQ

" 1D ]iN /B W IR H ENg DYIP¥E V O N GG WNDWD Q WL W D W L
QDS Y NRSLtFK QDOH]JHQpPKR YLUX QD KPRWQR"

3R]QiPND SUR X3aLYDWHOH MLQpKR W\SX UHDO WLPH 3&

8ALYDWMWIH@@RRSHHD O FVNGHURY I G\KWRGQRBIERBERUXpPpHQt
YEUREFH GDQpKR FA\NOHUX SUR MHGQRWOLYp W\S\ DQD

33 9DOLGDFH PHWRG\

ODOLGDEM RY HUKRYB XN U BN R 8 REH W HPNHP/QR 8 BY@E i H
XYHGHQEéFKVSRMWOXESK MtFtPL UHDJHQFLHPL

y ,]JRODFIH E\OBURYHGRORNLWXERWSBODQWQHS$OO
%LRWHFKQRORJ\

y 3UR tSUBYDX$ E\OBRXAUWDH WQD QV NV DSV EYHUVH
7UDQVFULSWDVH 8 O ,QYLWURJHQ
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y 3URHDO3WEPED R IX\XAMMIXEXVIITB&5 5*PXOWLSOH[Q
GHWHNFH

y %\O0\ WHVWRYiQ\ GYD W\S\ 3&5 UHDJHQFLt

" T3&5 [ %WOXH ODVWHU OL[ 7RS %LR

" IXQD 8QLYHUVDO 3UREH T3&5 ODVWHU OL[ 1HZ (
y 9DOLGDFH SURE KOD V Y\XaLWtP FANOHUX 5RWRU *H

8 4L Y DMLHIXBR K WX 8 $ Q BIDIO3W FR N OWRD$\BtU R WHVUAL ¢ ND F L
PHWBGRY YBQR Q Q RAK\WD Q OFNKY Bl L/LSMWLARSYR GQME ER VW X S $
V RKOBOGHSMER UDW R Y& L G B FHPNHMDE GASIU R Y HSSRHGYMD™H
S U R W RIBRIOX 6SHFUHA XL UHODERY BWRYDHEFQHG LW D
WLRQ IRU D SODQW S HD W LGDEFGY RASMNDFW E F \S§ ELYQANKWHAUD P
QR Y HiQ\O DYGEQtR Q QSFOVUID@R-HMUR GWSRD U D PEHRV OE EIVG HN Y i W Q't
Y]KOHN HPP &30 SR X &BXONIp W BGS HGN PilBWRBLOMWDQRYHQ\
QiVOHGXMtFt YENRQQRVWQt FKDUDNWHULVWLN\

y 'LDIJQRVWLFNiI VSHFL¢{FLWD
y $QDO\WLFNi VHQ]JLWLYLWD
y 2SDNRYDWHOQRVW

y SHSURGXNRYDWHOQRVW

6WDQRYHQt VSHFL¢{FLW\

OHWRGLND

9LWB\D59D 5D (8 VARREMHYHBHW RGRRNRND SDHFNYWD t KR
QRYi®7T6+LIJK 7KURKHKSNQRWEUKDUDNW HUILYBRQXSUIF
V WéPW P)UiQRXY\WWRDRXH N ¥EQ ROIRRE I/ M60 R Q REH B M§9 KPP
YYL 5D(9 .RORCH™® 5D59PDQXVNULSSWB@HWO3UR
5D(9E\CFRIONBP QWL ¢, NRR®QW ¥ HVINHS X E Q LLNRWU KNNDW H U é F K
E\QDVNiWPPNRP S QH\WP & PRRYN Y HQ FNME SSUREEYWK R RED DV W L
SURIY SKLPEWSUR Y HBHIWL SOH D@D 0Q PIH QWND\GE U@ D
Y\ E U ROEDOIHVEWSRG 5 SI W B UGH MM &FQH] H U YPRIO R D REW i [ H N
1D Y UARIBO B\O®i O0HQ D O\ ] SR BR% D V/IRFF 3O L J Q BHQWRKR O
BLAST DEVM\ORX$ It &R PUQFR\ERD & VSVILE X [DLEBEKW RER B B W L
E\OQRD Y U §HORDIIUSU L P Bl DARSQU®H ]i Y MHOWWMRSYH B L ¥ FALW\é F K
Y]R UBI&5S UR GXNRM D O 3\& E® HW M B PR X KEW H | H UVION QR Q F H
25


https://blast.ncbi.nlm.nih.gov/Blast.cgi

2EUi]HMN\E UREODWMRW D O 3\& EFPHIW HIN(PVY \ ] Q D p HSUBLFABMR Q G R X

2EGREQR VW X SRY iS BSDID S URWHUBRGLVSR]RPLW $
] yHVUOIES XEXDL NN OIDQED B8G URH D O M EG@HW MNEFUV®I JP HQ W
Ny G XB5/GBES U R V@ H ROERAMD O HEH D DR G © NPQHE\ OSRUMRH M L F K
GHW B XRQIDY UKEQRHMRQ GkDDPSOLNMRPS 2EUI]JHNHNYHQFH
RGHVOiQ\ GR *HQ%DQN

2EUI]HN\E U IREODWERM D O 3W EFPHHW HINFNY \ ] Q D p HSQUAIFAIBMRQGDP L

6LWXDEHHLIMNRPSOLNRABH MH®RQJQDHRO\ P RALIDXV
LLS VYpPLYRWONE XX AtFLUNXO$URW ISH UV LW & X NNMFK S L
VRPIiGRGRIELP $aMH QW H J&R YRV WIAILQRFPEMS AMHW U YiYDW
Y O D WO!IQDNINRYRDIOPHS &M WV DM E D N W LYRY DW/Q § Q RWRKLRWDR
YLWXYI$ R pOPDi GIRAt+HFELPL QP EH. ]ROMBLGSNODRQPLY i Qt
'1DVS L]ROMR Q WSURNROPIQRYWD P'lLQ MR FFBF N R Q VDURIQY U K
W D NRS @ ERBI WRIOWE QUG H WEINPYXIMAED N WQ 6 @ UL\ \
% \ GBI FSW R Y HLOH)DOY &Y ¥ G WAIHED H% R@N@ IEKDUDNWHUL]C
VHNYMQBYVWRJEKIP QF @ LERGUREQYHROPGHROVDQeEFK
HQ G R J HYQDQU ERRYI\N O 1D ][INONM G PWRDEWEURIYSKLPHUS
D V RQ BU iFOEDORE/MO RSYLHK\R B R QXX NUHi PSFR.O \ S U RIVWHHLUN R | R
YDQB M YREWKR Q]H U Y RPYHD QIROWMWE \JODR WHS H F LS B3R 1 9
UHIHUHONDOH @ BH 1DY U&EHQPB WRRGR YQH G H WMIDNERM t
JHQQt YDULDQWX HQGR5<19 %6 NWHUiIi VH Y QDALFK L]R

3RPRUF$]Q &MRED Y U 419 Q & PR\DIRU R Y HEHH] QWRUWWHO/PMERRYXN Q t
ERWXR UMY WRGREXXEJHIDHREBBWEKXWX E JB)QE XYt AVHD N

YIRURSHEUROQEFRY Np S X EDDEENODY  HQHDWLSHKF L ¢ FL W D
94HFKSRG VWD\RR&Y ROHINV H NP\ WVIWERRY HUL . NRMNAHQDDPQ
6SHFLEFOMEBEY HIDD QHJDWRUGHFED VP YRAFFAYAKMHP Qi
NRLQ IB NQFHERR P S\D H [XDIFWS BHHUFWYRMERA/S 1 D@J D V FEHVKY \
GZDUI YLUXV >5%'9@

25



26

2PHNIYDQi KRGQRWD SDUDPHWUX
y 2pHNiYi VH VSHFL{FLWD SUR GLDIJQRVWLNX MHG

9éVOHGN\ JiY U VKUQXWt

7HV W RYBDIDW [ R QENOQ H J D WKL B®{ L WY MRUEEO®H W H N R
YiQ® tW R PQ RAONK ¥ Q BRA L WLL Q6It) DAWR YVEROW HVWRYRIQ\ HQ\
L ML@&PLR GICPERPRFIQPGWULPH U RUNBEUNRLQ:NRYiQ\
YtFHLU% 51D 5% '9E\OYDH Y 4% EED GHSFHE LS RMAY B] K\GRP Q RV W
GDQpKR YLUX D QHE\O ]D]QDPHQIiQ 4iGQé S tSDG N taRY

y 'LDJQRWASIHALIR A WWRIHMW D Q RPHQ B URLBD (9 5D59
D 5<109

332 6WDQRYHQt DQDO\WLFNp VHQ]JLWLYLW\

OHWRGLND

6\Q W HB/R LNWLR'@WSUUBRD (9 5D59D 5<1BGHQWLFRIORYEPL
PtV V8HW HRN F®Ii NpR Q FH Q WIU DBRIOS RVW R®QH GDEID NRQFHQW
UDFNRSLt UMWUDBNRAl W i®ARFORIA Calculator &t O HERO@RD OQHWI Q L &4t
NR Q F H QMGJ QELLP L M@ (BtURW HEDRKR X H F VAV W RROUBID Q p
NRQFHGWR]LMWHPEIP Q DRRPAL :; NODQDPMMWUVYWRYiIQR Y NYDC
NiWEW D Q R \§ URD W& 18 UEX\ ORU R Y H\G 15 @ R RLENRNR S 5
UHDJHTBRIS] % ORBVWHU7RS %L RXQQLY HIUWDEHE HDVWHU
OL[ 1HZQJODPQBOBDERWRAIS tSWBVWRYER59D 5D (MHGQI
R PXOWUSOMIDR XpDEGBRBN RIS ] Q &FKEN W/ HV WRWOXDO W L
SOH[REDQD QD OXWQ FINGREXU RW Vil LIP S OGIH @/N R BN U YW Q XK R
WHVWRYiQR V T3&5 [ PRGXWLFDVWHU OL]

2PHNiIYDQi KRGQRWD SDUDPHWUX

y OXOWLSOH[RYiQtP QHGRMGH N VQtaHQt DQDO\WLFN
y ITHMQL&4t GRVDAHQpP HG Qt V NRQJLVWHQWQt GHWH

9éVOHGN\ JiY U VKUQXWt

3UBQD O&] ¥ YXXOW LS OCFH[BRIDR YVE PO IEEHNUNNBB 59
D 5D(Y VLPSOBI[®XPWLIPSROIBIPS]QANFRQFHQWUDFtFK
D& NRSLD U HD\NRA HS\R] E MKLR/G@WIER/@\HGSHNW IMIVBRHYRE DL U \
Y RERX SURYHGHQtFK VURYQDWHOQp

Pro5D (9 E\ORRE R X RERK SESUHD JIERMDEH YR LN RS M L
UHDN¥QBQLY HIWPEBIE HDVVOH Y \ND]RYDIP & Q0 L &Rt
YH VURW QB3{5% O BBVWH[BURD59 E\OR B R X RENRK\ SR 5


http://www.molbiotools.com/dnacalculator.html

UHDJHIRALD FHQFO LY RARBL t UMKINBRLL Y HRWRDB& HD VW H U
OL[Y\ND]RWUB® R@L&AEt YH VURW QBRE{HB% OBBYVWH[BUR
GDWADQRENROQ Q RRKDQ IFKW HE&H W\ENFLa 5D 59 E\ ODR X
ALWRQFHOQMGDQEMRSLt UMW EBAROS DN RY HRO HKIDWHUNRY i QD
V Qt]NRXLDEITGERW RX% O XH 0D W NWU BEMN D ] RYRDUELQ HW L N X
R C+RNOOHR YtVMENRORYHYRY M atURY OXQO LY HUNMIEH
T3&HDVWHWD V RK@HDGHRYXEEH NWHWB B R U DSAURH HHRIR Y i Q
3URKQ®QLYHIUWREBEBDVVWHD]MARDHNI¥EEW OBNRQQRVWQ
SDUDPEHYGIRNRY Q QW EBIFAS RURY Jig&FE% OXBVWHWD MH

QD XALYDWHOL DE\ VL W\WR SDUDPHWU\ S tSDGQ RY |

Pro 5<19 E\OR ISR X 8RE\RX\ S38. 5U H D J HERALD FH@FO LY RV W L
NRSLt@ XN K IH3W/EBIE DD VVOHLY \ND]RYWDIP Q@D LAAL
R YH VURYJiZ&Bp%ORXBVVWHUIURD WAADQRENROQQRVWOQLtF
FKDUD N & HE&H WWHRLE \ ODR X ANLRV@DF H QMG @EH NRSLL ,UHDNFL
N W HEUORDS DN RY RO HEIDOW ¥ NYR YQ € IY ®XJ L D EDLGnla WrRvXrsal
3UREH T3&5 0D VNWHYBIEVURY JidRib% OREBVWHLY\ND]RYDO
QL&&t YDULDELOLWX S L QL&&tFK NRQFHQWUDFtFK

y OXOWLSO® HPYHUD WOt Y é N RADH\RE WO HG/NRX R Y Q D
WHOQp VH VLPSOH[QtP XVSR iGiQtP SUR 5D59 D 5D(

y $QDO\WLFNi VHQ]JLWLYLWD PHWRG\ GHWHNFH MH SU

" 5D(9 NRSLt UHDNFL
" 5D59 NRSLt UHDNFL
" 5<19 NRSLt UHDNFL

333 6WDQRYHQt RSDNRYDWHOQRVWL

OHWRGLND

2SDNRYDWH QDWW QR HQDE LIOQVD\Q D éRHMBHM QR X
RVRER X W HMWRIEFQ S NN R Y D BADDOIRSQDL P L WHIR ROMQ W H W L F
N p KRV D Q GIBMEGSHR G H WH.BBIB9D 5D (YWDQRYPHQARSLt UHDNFI
D SUR 5<19 NRSLt UHDNFL SRPRFt VIQWHWLFNp SRJLWL)

3URQD @&PR LS UDMWHQYXLRSDNKR iRYPRUFN MK B D O\
JRYDOVUIRFHG GRER KO LGHQ\WRBNWE®KPNX OW L SUBRQIBiQt
VNRXpDEBWEDNFID 5D (Y MHGHIW L XATSRS % OBBVWHU
OL[D Y VLPSGMBRIPSLERK 19V Y\XALX\IBQL Y HINVDEBI& 5
ODVWH[B NDAQIMMWDPRYLDRAE FL F\OUSIRYR YQBLDpQt
NRH¢ FNWONWNDGP XM RGDP H G&RRK® WD L P L WHIE DM | L
MHGQRWOLYéPL VpULHPL
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3URYDOL WO WWESD N R Y DWHORERRRWB/R F B R M. RV LQYi Q Hr]1$
JHY AHEWR Y H GWM 9% BNED A GIEUSX M HRRP L WHE@B RYtM NRSLt GUHDN

5D(9 D 5D59 QHERSLt UHDNFL 5<19

2PHNiIYDQi KRGQRWD SDUDPHWUX

y 3URY D QW MWDWYQ RY¥EROY\D U LIDR B ¢ FLUMGRY. W L MG (@t

y 3URYDOLW DD QRXMIEWE VO MGNESWRLP LW QR]LWLY Qt
X YAHFK YJRUN$ RSDNRYDWHOQRVW

98VOHBGWNU VKUQXWt

y 2SDNRY D WHW BEIWWNSNE HP L WHXG PO\IM i G MQR RUDK R G \
PH]KR G Q RIWWDHPG Q RWIARLY B EBU $P UQB B LDMDWRKHR FLHQWHF

MH SUR
" 5D (9 "D WM
5D59 "D W M
5<19 a“d WM

y 3UREHF KW\ WRLYUBQ 95D (9D 5D5E\O]\D]QDP HRRQL
WLQOQD N Y aH RK St oK. P L WHG@GE AR § D N R Y DSAUNRO D@ MWD W L Y
~pHO\ MH

334 6WDQRYHQt UHSURGXNRYDWHOQRVWL

OHWRGLND

5HSURGXNR VBV HDORYWDQWDP HQDE LB GWD QD r§RUN $
NW Ui Y QDOWBER Y iG$SMIUDFR BB SFLR G X N RE \TDVZUHROSEV W
OLPLWHIE R\Q W H WA N @ KBRWUEUR G H WH.NSBH 9 D 5D59 WD
QRYH®R NRSLt WHHBKRILY NRSLt USHRIPNRAFRLD W HSARLE M/ Y Q't
NRQWURO\

3URQDORJOS LSUDWMAW. HRSDNBRi RIWRR U FKNRKNBIp
D Q DROX DYAH W QHHKY L\B@EE Kt FKUR Y H G\W QB Q &8FUDFR Y Q t N\
%\ QWD QRIYBILGOR B & FN WO D P XMNKK RGD P H GRRXR MW
OLPLWQtP HG Qt PH]JL MHGQRWOLYé&PL QH]iYLVOEPL 3&¢:

3URYDOLWOQ IVOEIK S UR G X N R/YADDARPHRORMBR\F\E R WLRV L Y Q t F K
QiOH]$ ]H YAHFK SURYHGHQ&FK WHVW$ SUR ND&Gé YLU>

2bHNiYDQi KRGQRWD SDUDPHWUX
y 3UR NYDQWLWDWLYQt VWDQRYHQt PXVt EEW YDULDY



y 3URYDOLW D DRXMIEWE VO MEGNSWEBLP LW® QR]LWLY Qt
X YAHFK Y]JRUN$ UHSURGXNRYDWHOQRVW

9VOHGN\ JiY U VKUQXWt

y 5HSURG XN RF/HDW/BIE\G B NORHP L WH@St RAM | G NHIJNRMK R G \
PH]KR G Q RIWMDHPG. Q RWPQBLYR F K GUHE) @FRIDFRY QU ) Q é FK
385 E JtFK P HQi YDULDPpQtP NRH¢(¢FLHQWHP MH SUR

" 5D(9 W M
" 5D59 W M
" 5<109 W M

y 3URAHF WQ\WWRYUBQE9 5D59D 5<1E\O\D]QDP HRROL
WLQQA NN YAHRK FUFIS UR G X N S URWHIDLGARDANIMY Q t

34 3BRURYQiQt 3&45 UHDJHQFLt

1D EtG/N R E BB BWHD J HQAFHLQPR K CBWIRBN®X UiPREL RYiQt
PHWRGHMANNBER (9 5D59D 5<1RWHVWRSRQRY R@ptVW XS\
D UHDJHIRHISHD YED 3&FH VW BYIRE (KD YRR P B CAKXt QX FK &
E\OD HGRF HID L WHDIHW D W RY U\W DYNFN X S RIVSD KD\D HEU® D
L] RYO RDR P RFLIBDE R WSLAD OHAD H%HQ BW H F K% RIZOR B\R X HHDQND
MHGQRNGRWRXNFHK & DWXBQ LY HUUWAEBH 697HB3&EWLHZ
(QJODQ®R O WVERNY RXNURBRNWWNFIX & GWRK F$ 4 Q8FKY HU]QtFK
W UD QV N UG BMMPBE. 5U H D J HIGFLRKQAR Y Q DYICFAEAJOS UR Y i G Q)
SDUD®HO\@ 4 NWSERKE XV,9TB8&5 58 HONHPRRURY®IWBULD QW
GHWHNFH YLU$ 5D(9 D5®EY0X%&Q9 ,3&

y 2QH 6WHS/AQ@B®QLY HIWMERH 6B9WHB3&EIWIHZAQJODQG
% L R ONBE V

y ,QY 7 ® 0/9 5HYHDWHIQVF UnvEWDRHHIRZ5[ %ORBVWHU
OL[TRSBLR

y 3UR 7 % 0/9 SHYHUWBIQVF WBUHBRMDV H3&5] %ORBVWHU
OL[TR8LR

y ,QY 1(% 0/9 5SHYHUWMQVF UkEWDRHXQ®Q LY HIUWDEH
T3&5 ODVWHU OL[ 1HZ (QEBODQG %LRODEV

y 3UR 1(% 0/9 SHYHUDWBIQVF WBUIARMDDY HX Q 8Q L Y HIJUU/EH
T3&5 0ODVWHU OL[ 1HZ (EBODQG %LRODEYV
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3URDAGIRPELQBB IIBSQYRRIQN Y WRVE ) &RHM SWRB 4G é
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3UBHWBHBHNIFID S tVOX&/GPHMBNYYHGEYB RN URNRYES
NRPELQ@XOVOFEHY HUWDHQ V F LhkiBoyed V HX Q®Q L Y HIUMIE3HE 5
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0 0/9 5HYHUWIHQ V F BIURPBIVTEB & 5[ % O XBIVWH[WRS %NR/HU i
WpPY&GNURWMHG QQRRBMXR QPDCOIRV CH\EWEB $P ULREFBtOHP
&W RSURWL Ytw ]L

342 '"HWHNFH 5D(9 5D59 D S tvOXaQp ,3&

9LWBD(9D 5D5YSRWOX3VEBXWHNRWaRQPW L 86 B NFL
5D50Y [HO HN@EPEDN 9Y &0 X\NDIOX tVIBEERD UPtQRI QPO X
98VOHGN\ VUR Y/DIEX OXNW\D ] X359 5D(9 D S tVOXA&aQ]
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OL[ 7RS %BBR 7 % 0/9 5HYHUOWBIQVFUBSWPNHI3&5[ %O XD VWHU

7RS %,I0R 1(% 0/95HY HUWMMQ V F U LW BWHRXIGIE0 L Y HIUWMRIEBI& B DV W H U
OL[1HZQJOPRQBOIFHBBUR 1 (% 0/95H Y HUMHQ V F ULISR\PDHVIER QPQLYHU VD O
3UREBI&BDVWHULHZQJODQ®OIBV2QH 6WHS XQBQLY HIUUWREBH 6WHS
57 T3&5 .LW 1HZ (QJODQG %LRODEV 1(%

, QY 7 % 3UR 7 %,QY 1(% 3UR 1(% 2QH 6WHS| 1(%

9]RUHN
&W &W &W &W &W

O O |NO |0~ |W|N

3U$P UQp SR DGt

3U$SP UQé UR]GtO &W
RG QHMOHSAL
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1HZQJODQ R NEBEVQiVOH&RMBQRN WERNRNNSU $P URE P
GtOHP &WE NRPELQBPBHHNGBMNH GH W HINHRYHNP\WMIQE@PQ D E
SR]LWI R QENYR D\AWD]WL & Vil HD@LH G GSDW H V W RN R R [EBEDEF t
UH D J H)Q4 DtF KX WHLIORDR UKD Mt PO MpS URHWBDNELD S tVOXAQp
)38V W LW REFHWQ O F L\ GOMH 6@ R NG IRW RNEBQ L Y HUMDEH
2QH 6WHB&EW HZQJO QB ADN®Y GUXEBR \DSUSP RQEW X
SHP &W\O®YRXNURNRY&ERPELQXMGFEHYHUWBIQVFULSWD
Invitrogen /X Q®Q LY HAUMDEHE B D VW HULH ZQ J O QR QNBE V
NWHUi QDYtF QHGHWHNRYDOD MHGHQ VODE SR]JLWLYOQt

9H Y & MF KWK V& \HOK M KYREINGR QR R MW QD P HRW®R P E L
QDELO/9 5HY HUWDHQ V F BIURPBIVIEB & 5[ % O XBIVWH[WRS % LR
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0 0/9 SHYHUWBIQVF UBYWIMIMURIBEG[] %ORXRBVVWHU7RS %LR

a 3UR 1(000/9 5HY HUWMHQ V F ULBERWVPOANIHE Q ®Q L Y HIUWDEB& 5
ODVWHU OL[ 1HZ (QJODQG %LRODEV 1(% @ IXQJRYDO\

3.4.3 Shrnuti

y -HGOQRNBRNRBEBHWHNFH5D595<19D S tVO3XSRPRFt
/IXQBQLYHIYVDHEH 6BHSB3&3 WLHZQJO DAL OD(EV
SRV N\ WXRHQ Y & HOHGNG R M OGISRIXNUBRRWEB\X AL WP
0 0/95HY HUWMHQ V F U QYW IV UIRKIQER L Y HBUMIEGR BD VW H U
OL[ 1HZ (QJODQG %LRODEV 1(%

y -DNSRUSP B\TBURHWSHNMEL5D595<19D S tV OXA QPR G QR
FHONRPELQBBHIBQ@ALEHY HUWIMQ V F U YW W WRR T &%)
% OBBVWHU7RS %LR 0/%HY HUWMQ V F ULSR\PDHIHE Q D
8QLYHUVDO 3UREH T3&5 ODVWHU OL[ 1HZ (QJODQG

y 'RSRUXpXOMISRXEHYDIWQRRIRED@DFEHYHUWHQVFULSWD
SURPHJD3&5 [ %OXH ODVWHU OL[ 7RS %LR

)LQiY®E YIK R GAHW HINHDWP RIGAD X &LV DRAKFDAILB HID PEAOHQ é
~pIQWRYiG @P@2EDDEWRLS R &D GO ¥ HAH &/MHOIFLEKSY W H M
QpKFFOWH UWhBAH S56%F%'96/56 9D MSRAD G Q BHW F IQONRY VG \
]D DQDO&]X DWG

4 65291E1E 129267, 326783#

3URLBD (9D 5D5NWHEUM QHGGRIDEMH QHI@\tO L W ISREB WiXQ H
AiGQY®OLGE MG W Q8IUNRH MLV G @ W R WWMIRG-DY WERDY( BQ t

NW HXRIXYtH VSE O L RDRIQH. & Y\FKiJtGHW H Np QWP X
NW WWMKR XpiVWHWREBRLUSOS9VIS LS U SYENMDH NKHDEHDN O

Y NWHUp EXGH SRSViQD MHKR GHWHNFH SRPRFt ]JGH SR

9]KOHGIHWRPH P $AB<19Y URVWO QMR BWRXP i F K
HSLVRPiB QG RVMWIYMWRR KRMEK R E O H PORY DN N @O
VI SXEO|PND¥&#HE HYMERG<19REMHSY HGtFGIHA OHRNWRGD
W H V WQRDY iSU L3@FESIDYH @HQDRFHS LpHPHRGRES Y R G &H
E 6IW] Q DHHQ HAVB IL YW UTR OBBMIS 2EUiIJHND O PR O Q tRN MR VWR Y i Q'
5<19E\CORILAWHNGRLUNXVN\WXMHE RIRUPHQQMRHUAI G Qi Y U X
AHG R GVWREAD Y U SHQWHN I @tP RK G HW H N R R DRALNW M UPpR VW O L Q
QHY\YRDiPBWR M S BRRVVWOIEQREGQWR N XV HD p t DME ER U Q p
OLWHRBWXSKEDWNT MNK XY i 3P HOD DQBEQEKIRQ O
5<197RX D $D E & ¥ R{W/O N W M H 8\BYXE O IONDDF N APIBO W L Q J 2



D QD Q&R | G] O/INTH®@IG R JIRQEAR KO D Y QNKKS L)@ & N X P Xt¥FiL
G Mits URW RINFELUQN U i FSELE O LONDYFUHEHHOAW RIXISQ®RLD JQRVWLF N
~pHDPHRKB\E&SW Y QitlPR N\H Bl H]D lYFHKGH QN R PIDRE RUJIRQ @ t
5<19Y PDOLYQIt NGWXBAELO.D] /MN® D Y RVW ORBAH@N X

9 S HGNORE @B RFBID Y U CHYEHWPYQUPBPR< 19 Y\ X &t Y |
SULPB WR Q®\BH W IBRSMBDRIY RPROGK 19D Q HG HOWHMPOWIW M |
VH Y\WN\WXMtFt HQGRJHQQt IRUPX HQGR5<19 %6

2EUIJHMNI]NSSRUR Y QLQR O5 WISYR E O B R W LS U R]W GIAHVXVYE S Q6 D Q N
E\GQDP D SRSYROR AQ H LARXSR Y [DFA KR ULMVHPIX UM IO 1§ 96 EDQ iV O H
GRYDORJQPERWEH B O BRWLS URWKAQMIPIKER U WRUBIBLIRU YWPOMO OL]RYiQR
YQH]DNR $IRGRE WHKB\UR H K O HBURS\RW FWRIQI@\DI R YRW Y BRI R W Z D U H
*HQHLRXV 3ULPH ytvVOD X MHGQRWOLY&FK Y WYt R]JQDpXMt VXEVWLW)>
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5 323,6 83/$71 1E &(57,),.29%1e 0(72',.<

ODOLGCGRHMWMRGHND3WEFPHHW M NB#195D59D 5D(Y URVW
OLQQpP PDWHULIOX P$aH EEW Y\XALWD Y FHOp DG DSC

y 5XWLQQt GLDJQRVWLND YLU$ 5<19 5D59 D 5D (9

y THVWREUDY RVWODMAPQR&RNYDWHKRUD ML BRADIGDYN$
FHUWL¢NDFH

y BOHGRYiQt YBVN\WX YLUS$ 5<19 5D59 D 5D(9 QD Y\E

y 98]NXP &t HQt YLUS$ 5<19 5D59 D 5D(9

y =iNODGQt Y&]NXP ELRORJLH YLUS$ 5<19 5D59 D 5D(9

y BWXGLXP YHNWRUS$ GDQE&FK YLUS$

y BWXGLXP S LUR]JHQéFK KRVWLWHOS$

y THVWRYiQt KRVSRGi VNp aNRGOLYRVWL GDQ&FK YLU

OHWR GHDD3WKPHNVMNB$195D59D 5D (Y URVWPORLWA pP
ULiMXU p ISQ®D E R PRV R NEQ RIGOR WK pQ XGLD JQ RV WR FBF K
RQHPRFQ Qt QHER YLURORJLFNpPX YEB]JNXPX MDNR QDS

y /DERUDWR Hi 8 R CKWRUR QDX & REVDWHIRPX G OV R pK®=

15/ 2GERU GLDJQRVWLN\ aNRGOLY&FK RUJDQLVPS$ L
y 8UpHQp ~ HGQt ODERUDWR H
y 9LURORJLFNp ODERUDWR H Y DNDGHPLFNp VIip H D C



6 (.2120,&.e $63(.7<

(NRQRPLVFWR M KXG N OPHMWROGLINRG QRYWINRSRKDHG $
3 U R VWRSEHN N Y @8I PRLBD (9D 5D50DY WARROWL S U ERQit®i Qt
G R MAGINN~ V RO Bl QNAY H UEP OYi\ Q D O R8H G\ t SUVCRYE&5' D O 4 8Pt
QRVMRNXWHDPRYWGRWENED G HR FLKW LIYRMBMGEE UiQ QR
a4t HRUPR R &L W HPOWNEWPY i © WPV FSEOR F Bi At PE X G RIX\FW PW i P
QD YéYREXOBHRAFK O R M E{YDE R UDXVER W SR | L WAR D G
QD HNR QGFORELINRY M CiHH /G BIDY RWWAQRRYIR F BAFKG@ HERS &H V
NDW Y&VOHGN\ Y NUDW&tP pDVH D WDN QD Q SUX&Q M|

6 RXpPHW RIGH IS R U RY$Q QEIFIKD J ISQIRQ D Y& 561 95D 59
D 5D (% HQ®DR X & LWEF XK@Y U R b R\ W ONHHEOWMRWR B U Q X W \
Y 7TDEXOFH |[iNNDEBERWH QFAL DMPRKABR FKWGRRKXELQDFL
UHDJKMQRLGLDIJQRVWLNX Y\EWMHQEFEPYSBWSHERPMGHR FH
Y\S O &) HM O HPYHQVIRSELRRKH V WARLYE © D L ®IMNEKG Q R NAZR NI
V SRXALWtP /XQD 8K HBRHBILEWREHQJIJODQG %LRODEV
NGMH®@D WVAJBMtp =iUR WH¥ HQ RNRW XQSH M U\F K R VRIESD G i
NURMPRVWDREYS 7H QB RV WHS/ WRE OBHN R Q R PYLAAKNR G Q é
SRXPHR]R UX \N W HUM\RID G RG HYDR B FIHP i G EXO$ VLPSOH[Qt
U H D NSRARDL Y tFRIVE IYE K R G G YNR&EN UFZNR3Y&BD VO R P L MABEFTHN
REHF @ 4HQIY UKMPY DOR %O BAL S GHIVQ HANG\ YW BPGM RRAQ p
Y MHGHDE AW H B EY M FWGES0M 8 5F \N O 9 H XG YLRHD N+ K
WDPRAGHWHRRYDWSDWRYHBW®QV O XBEFREUH UD Y& B OW D
WHISQURRYLWEVWRYWRGKEFBHUW L ;. NDK @BPRRE ]|ERVSRGi VNp
U R V WOXXIOQN L SXOVIS[R | GIMDESNtV W XDV BE'PQ G LY L G %R QWPLLY
QtPGR SM®\N R QREDHE R UHDVGRDRYHDHW GHUD Y RMWMIRKR F Q é F K
SORGLQ

3 R N XI@ X WADHY W RFGIDWY R X HDI$ G Q]RIIRY X ONSH N \8 D WHR
JHQWLURORGLRNEHNY H QIRMO QBIR S R (GX [RDVIN U B R 8 RIKG \
MSIRptVEi QWD DJH YW UPQYV NMRDEMIGRXS WS UDFHGR XH
SRX®WLQLPIOBRNIBO11$QD HGQQWOHG XIMFFXPKVLSOH[Qt
3&5FH QI D Q MG XYRR BN SR V WKSWDDY Q L AXIMH N GBIRGV H E
ODER WPRRA GpH7D E X OR B UTHM Y K RNRP BLAQID B L H-ORLIPNDI p
AHQHM O HWRP EIAQ B PH HQ FOUO5 H Y HUWMQ V F ULSR\PD\IFS & 5
[ %ORBVVWHU7RS %5R VENL QB M KIR Q5H R G BB &4 D FOHO
5HYHUWBIQ V F UGB BDAUHRY B BQ L Y HIWDEBIE HDVVOHU1HZ
(QJ 0 PR Ol BbVEN OPH M OYH B/ZRS WRIWGFM QIR UHV SR YGX R B
QRVWt NYDOLWRX UHDJHQFLt

2 Zahrnuje pouze cenu za pou itou reverzni transkriptazu a PCR reagencie. Se zapo itanim
dalSich naklad se bude vysledna cena pro ka dou laborato liSit. Viy adané ceny bez DPH
k 30.11.2023.
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