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Cnucok cokpanieHui

BKO BHYTPEHHUI KOHTPOIBHBII 00pazery

K- OTpHLIATENILHBIN KOHTPOJIb

BK- OTPHLIATENILHBIN KOHTPOJIb 3Tala SKCTPAKIUU

K+ I0JIO>KUTEJIbHBIN KOHTPOJIb

OKO OTPHIATENFHBIH KOHTPOJIBHBINA 00pasern

IIKO TIOJIO>KUTEJIbHBI KOHTPOJIBHBII 00paser]

IIL1P PB MoJIMMepa3Has [ICMHAs Peakuus ¢ (IyOpECIeHTHOM NETeKIMeH B
peXUMe peasbHOr0 BpeMEHH

JHK JIE30KCHPHOOHYKIIEHHOBAsI KHUCIIOTA

HK HYKJIEMHOBasl KUCJI0Ta

CII CaHUTAapHbIC NTpaBUIIA

MY METOANYECKHE yKa3aHHs
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1. Hasnauenmue

HabGop mnpemnaznaueH s BeiiBineHus JIHK peid cemeiicTBa J10COCEBBIX
Oncorhynchus gorbuscha (rop6yma), Oncorhynchus keta (kera), Oncorhynchus nerka
(Hepka) B CHIPBIX PBHIOHBIX MPOJIYKTaX (YacTsaX TYIIH, UKpe, nonydadpukarax u T.1.), B
PBIOHBIX MPOMYKTaX, MOABEPIIIMXCS KyIMHApHOI 00paboTKe, a TakkKe B MICOKOCTHOI
myke MeropoM ammnpukanunu JIHK ¢ duyopecuenTHoil nerexumeil B pexume
«peanbHOTO BPEMEH.

2. XapakTepucTHKAa Habopa
2.1 llpunHnun xeiicrBus

Habop mo3Bomsier cnennpruieckn aMImuguIupoBaTs pparMmeHTs reaoma JJHK
pBIO cemeiicTBa mococeBbix Oncorhynchus gorbuscha (ropfymra), Oncorhynchus keta
(xera), Oncorhynchus nerka (uepka), a takxe JHK BHyTpeHHEro moN0OXHATEIEHOTO
KoHTpoJs (Oakrepuodara T4) MeToqOM TONMMEPa3HOW IEMHOW peakiuu. JleTexims
MPOXYKTOB aMIUTM(UKAIIMA OCYIIECTBISACTCS B PEXHME pEaJbHOTO BpPEMEHH C
UCTIONIb30BAaHMEM NPUHIUIA BBIIICIUICHUS (IyOpPECHEHTHOM MeTKH Ha 5' KOHIe
OJIMTOHYKJIGOTUHOTO 30H/A.

2.2 Cocras HaGopa

Habop cocTOWT M3 KOMIUIEKTa PEareHTOB JJIS MPOBEJACHUS MYJIbTUIUICKCHOM
TP (xomrmiekT Ne 1) U KOMIUIEKTa KOHTPOJIBHBIX 00pa3ioB (komiwiekt Ne 2). Habop
BBIITYCKACTCS B IBYX BapUaHTAaX:

1) dnst aHanmza 55 06pa3noB (BKIKOUAs KOHTPOJILHBIE 00pa3IIbI)
2) Jlnist ananusa 110 06pa3ios (BKiIt0Yast KOHTPOJIbHBIE 00pas3Iibl).

CocraB Habopa npuBeneH B Tabmumax 1 u 2.

IIpoTOKOII BBIXOTHOI'O KOHTPOJIS JOCTYICH I10 3aIIpOCy.
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Ta6ymma 1. Kommurekt Nel s mposenenus TT1P:

O0beM, MKIT
Kox-
CocTraB KOMILIEKTa Omnucanue Ha 55 Ha 110 0
peakuui | peaxkuuit
Mpo3pavyHast
1 CMGE’S;”C“&‘EZZEHF%?HP’ Gecuseran | 275 550 1
JKUJIKOCTD
Mpo3pavyHast
2 By@ﬁ&?gg?ﬁgﬁ?ﬁ; 1P, OeciBeTHAs 550 1100 1
SKUJIKOCTD
Mpo3pavyHast
3 JHK Ilonumepasa, OecLBeTHAs 30 60 1
TAQ POLYMERASE BSI3Kas
JKHUJIKOCTD
mpo3payHas
4| bydep K By oD JHK, | Gecupernas | 500 1000 1
JKUJIKOCTD
Tabmmma 2. Komrurekt Ne2 KOHTpOJIBHBIE 00pa3IIbL:
O0BeM, MKII
Ne CocTaB KOMILICKTa Omnucanune Kog-
Ha 55 Ha 110 BO
peakuui | peakuui
Buyrpennuit Mpo3payHas
1 KOHTPOJBHEIN 00pasertl, OecrBeTHAS 550 1100 1
BKO I'KH JKUJTKOCTh*
OTtpunarenbHbIN Mpo3payHas
2 KOHTPOJIBHEIN 00pa3serl, OecrBeTHAS 1500 2000 1
OKO (TE 6ydep)* KUIKOCTh
ITonoxurenbHbIN IIpo3pavHas
3 KOHTPOJIbHBINH 00paserr, OeciBeTHas 100 200 1
INIKO I'KH JKUJIKOCTh

B Habop He BXOIAT PEAaKTUBBI AT 3KCTPAKIMHM HYKIEHHOBBIX KHCIOT. J{iIs
BeigeneHust JJHK pexomenmyercs mcmonb3oBaHne HAOOPOB HAa OCHOBE COPOEHTHOTO
Merona. IIpu Beinenenun IHK U3 mpogyKTOB C HU3KUM COJEP)KaHUEM MHIPEIUEHTOB
PacTUTEILHOTO POUCXOXKICHHUS ((Papill, COCUCKH M T.I.) MOXHO HMCIOJIb30BaTh HAOOP
«IHK/PHK-C-®AKTOP» (OOO BET ®AKTOP) (B xomruiekT He BXoauT). [lpu
BoiieneHun JJHK u3 cyxux KOpMOB U HPOAYKTOB C BBICOKMM COJAEPKaHHEM

*
Bo3MoskHa sieTkas onajieceHIus

1 Bmecro OKO jomyckaercs WCIONB30BaHHE  (DM3HOIOTMYEcKoro  pactBopa, TE-Gydepa,

JIUCTHJINPOBAHHON BOJBL. PeareHThI JODKHBI OBITh YMCTHIMH M CTEPUIIBHBIMHU. 3aNpeIacTCst HCIONIb30BaTh
3a0y(epeHHBIi (HH3N0IOTnYeCKUi pacTBOp!
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PACTHTEIHHBIX  MHTPEAUCHTOB  (KOMOWKOpMAa, MSCOKOCTHasE MyKa H®  T.II.)
pexomennayetrcs ucnonb3oBath Habop «IHK-ITIJIAHT-®AKTOP» (OOO BET
OAKTOP) wim aHAJTOTHYHBIN.

3. AHaJIHTHYECKHE XapaKTEePUCTUKHA

IMoka3aHo OTCYTCTBHE HeCHeUH(PUUCCKUX PEaKUii KOMIIOHCHTOB Habopa B
ornomenun JJHK »xuBoTtHbIX: K036l Capra hircus; ceunsu Sus scrofa; cobaxu Canis
lupus; nouragu Equus caballus; xypursr Gallus gallus; uuneiiku Meleagris gallopavo;
a take denoBeka u JIHK pacrenuit cou Glycine max, kykypyssl Zea mays, puca
Oryza sativa.

4.  Mepbl NPeAOCTOPOKHOCTH

HccnenoBanue mpoBomuTCs B [Ba 3Tama B JBYX OTICIBHBIX MOMEIICHUSIX
(3oHax), cormacao MY 1.3.2569-09 «Opranmsamus paboTHl J1aOOPaTOPHIA,
UCTIONB3YIOMMX METOAbl aMIUIM(GUKAIWK HYKIEHHOBBIX KHCIOT TIpH padore ¢
MaTepuaoM, coJep KauM MUKpoopranu3Mel |I-1V rpymn naroreHHOCTHY.

Bce mnabGoparopHoe oOoOpynoBaHHE, B TOM YHCJIE [103aTOPBI, LITATHUBHI,
naboparopHasi 1Iocy/ia, a TaK)Ke padoune peareHThl U PacXoJHbIe MAaTePHUaIIbl 1OIKHBI
OBITH CTPOTO CTAI[HOHAPHBIMH. 3aIPEIIAeTCsl UX MEPEHOC M3 OHON 30HBI B APYTYIO.

IIpomiecc wuccnenoBaHUs SABISETCS CTPOTO  OJHOHAIPABICHHBIM, paboTy
cleqyeT HauWHATh B 30HE MOJATOTOBKM MaTepuana, MpOoAOJDKaTh B 30HE SKCTPAKLIUU
HYKJICMHOBBIX KHCIJIOT, 3aT€M B 30HE aMIUIM(pHUKALWK. 3alpelaercs BO3BpaIlaTh
00pa3isl B 30HY, B KOTOPO# ObUIa MpoBeieHa pebIAYyIIas CTaJus npolecca.

PaGoTtaTh TONBEKO B OJHOPA30BbIX MEpUYaTKaX, HCIOIB30BATh U MEHATH PU
Ka)XJJOH OIepaliy OJJHOPa30Bble HAKOHEYHUKH C a9PO30JIbHBIM OaphepoM.

OnHOPa30BYIO IUIACTUKOBYIO TOCYy (POOMPKH, HAKOHEYHUKH) cOpachiBaTh B
CHeLUaIbHBI KOHTEHHEp, CoAepKallui Je3NH(OUIMPYIOIUA pacTBOp (HampuMep,
0,2% HaTpHeBOH COJHN AUXJIOPU30INAHYPOBOI KHUCIIOTHI).

Pa6oune nosepxuoctu B [P nomemenusx o6myyaror YO CBETOM B TeueHHE
30 MuHYT 70 Havala W Tocje mpoBeaeHus pabot. Takke mocie OKOHYaHUS paboT
pekoMmeHayeTcsi  oOpabarbiBaTh ~ pa0odue  MOBEPXHOCTH  JIE3UH(DUIMPYIOIIUM
pacTBOpoM.

5. Marepunaisl u 060py1oBanue

s 30ub1 Beigenenus JHK u3 nccaenyemsix npoo:

e HactonpHbIi OOKC ¢ OaKTePHIUIAHON JIAaMIOW WM  CTEPHIBHBINA
mamMuHapHeld  mkad  (Hampumep, «BABm-«Jlamunap-C»-1,2», «JlamunapHbIe
cucreMbl», Poccus);

e TBepmoTesBHBIA TepMOCTAT AJIs MPOOUPOK THIa «nmeHnopd» Ha 1,5 mir ¢
Jrara3oHoM Temneparyp ot 25 no 99 °C (manpumep, TT-2-«Tepmur» «HIIO JHK-
Texnonorus» Poccus);

e BaxkyymHBIH OTCachBaTelb MEIUIMHCKANA C KOJOOW-JIOBYIIKOW JIs
yAaJIeHUsT HAI0CAI0OTHOMN )XUIKOCTH (Hampumep, «OM-1», r. YibsHoBck, Poccust).
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e  MukponeHTpudyra st mpoOdupok Tuma «IdnmneHaopd» a0 12 Teic. 06/MuH
(mammpumep, «MiniSpin», «Eppendort», I'epmanmus);

e Boptekc (Hanmpumep «TOTA-2», «buokom», Poccns);

e [IuneTku aBTOMaTHYeCKHE OJHOKAHAIBHbIE IepeMeHHoro oosema 20-200 u
200-1000 mkx; (Hanpumep, «Jlennuner», Poccus).

e OpHOpa30BBIE IOJUIPONMICHOBBIE MpoOupku Ha 1,5 Mu (Hampumep,
«Tarsonsy, Uunus);

e OpHOpa30BblE HAKOHEYHWKH JJIsI IHUIETOK IIEPEMEHHOro o0bema ¢
a’po3osibHBIM OapbepoM 10 200 m 1000 Mk B mtatuBax (Hampumep, «Tarsonsy,
WNuans);

e [lepyaTky MEeIUIMHCKHE HEOITyJPCHHBIC IATEKCHBIC,

e IlltaTuBHI A7 MUKPOIIpOOHPOK Ha 1,5-2 mut (Hanmpumep, «Axygeny», CIIIA);

e EMKOCTB C Ie3MHQHUIUPYIOIINM CPEICTBOM;

e  XonoauwibHUK OT 2 110 8 °C ¢ MOpO3UIIbHOM Kamepol ot -24 a0 -18 °C.;

e Xanar 1a00paTOpHBIii;

e Habop mis seigenenust JTHK (cm. myHKT 2.2).

s 30ub1 npoBenenus [P ananuza:

e  Ammmdukarop (Hampumep «Rotor-Gene Q», Qiagen; «/IT-96», JTHK-
TEXHOJIOTUS WITH aHATIOTHYHBIN).

o [IIP-60kc (Hampumep, «bAB-IILP-«Jlamunap-Cy», JlaMHHApHBIE CHCTEMEI,
Poccus).

o  Muxkponentpudyra-soprekc (Hanpumep «[ITA-2», «buokom», Poccus);

e [lumeTkn aBTOMaTHYECKHE OJHOKaHAIbHBIC NepeMeHHOro odbema 2- 20,
20-200 mxit u 100-1000 mxr; (Hampumep, «Jlermuner», Poccus).

e OpHOpa30BBIC HAKOHEYHWKW JUIS JI03aTOPOB ITIEPEMEHHOr0 oObeMa ¢
a’pososibHbIM OapbepoM jgo 20, 200 Mk u go 1000 mkn (Hampumep, «Axygeny,
CLIA).

e [IlltatuBel g HaKOHEYHUKOB (Hampumep, «Axygen», CIHIA) u
Mukponpobupok Ha 0,2 Ma (Hanpumep, «SSI», CLLIA).

e  XonoaunbHUK OT 2 10 8 °C ¢ MOpO3UIBbHON Kamepoit ot -24 o -18 °C;

e OmHOpa30BBIE MONHIIPONIUICHOBEIE IpoOupku Ha 0,2 u 1,5 Mt (Hampumep,
«Axygeny, CIIIA);

e  Ilrarueer ams mMukpornpooupok Ha 0,2 u 1,5-2,0 M (Hampumep, «SSI»,
CIIA);

e  [lepuyaTkn MEAMIIMHCKUE HEOMYAPEHHbIE JTATEKCHBIE;

e  Xayat JJabopaTOPHBIH.

6. OTGop MaTepuaa 1Jisl HCCIAET0BAHMS, TPAHCIIOPTUPOBKA M XpaHeHHe MPod

IIpo65! pEIGHBIX TPOIYKTOB M HKPHI IS HccinenoBanus otouparot o 'OCT
31339-2006 «Pbiba, HepbIOHBIE OOBEKTHI U MPOAYKIHMS U3 HUX. [IpaBuia npuema u
METOJIbI 0TOOpa MPO6».
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[IpoObl OTOMpPAOT B OXHOPA30BBIM IUIOTHBIA TOJUATHICHOBBIH ITAKET C
3aCTeKKON-MOTHHEH pasMepoM He Oosiee 10X15 cM WM B UHCThIE EMKOCTH M3 CTEKIIa
WM TUTACTHKA C TEPMETHYHO 3aKPHIBAIOIIAMICS KPBIIIKaMu 00beMoM He Ooiree 50 i,
UCTIONB3Ysl OJHOPAa30BbIC MepuaTKd U (pramOupoBaHHBIC (BBIACpPKaHHBIE B 96 %
ATaHOJIC M 000XIKCHHBIC B IJIAMEHU ra30BOM TOPEJIKH) HHCTPYMEHTEI, OTIEYaThIBAIOT U
OTIPABIAIOT Ha aHanm3. Kaxaplii oOpasel; OTOMpAIOT OTIACIBHBIM HAOOPOM
HHCTPYMCHTOB.

[IpoObl pBIOBI WK PHIOHBIX MPOAYKTOB BECOM 3-5 TI' MOMEMIAIOT B CTYIIKY,
M3MENBYA0T HOXHHUIAMH U PACTUPAIOT MECTHKOM JI0 TOMOTEHHOTO cocTosHus. s
aHanm3a Heooxoammo 10 — 30 mr obOpasma.

[Ipo6s1 uKpEl BecoM 3-5 T MOMEMIAIOT B CTYNKY W PACTHPAIOT MECTHKOM [0
TOMOTEHHOTO cocTostHus. [ ananm3a Heodxommmo 50 — 100 mxur ob6pasma.

TpancnopTupoBaHue  OOpas3loOB  OCYIISCTBIIIOT  TNPH  TEMIEpaTrype,
PEKOMEHAOBAaHHOHN JUII XpaHEHWS CBHIPhS WIH THIICBOTO MPOAYKTA. ITUTEITHHOCTH
TPaHCIOPTHPOBAHUS HE JIOJDKHA TPEBHIIIATE CPOKOB TOJHOCTH MPOIYKTA.

7.  IIpoBeneHue aHajm3a

HUccrnenoranne ¢ momoimipio Habopa pearcHToB «IIIP-TOPBYIHA-KETA-
HEPKA-®AKTOP» cocTouT U3 Tpex 3Tamos:
e skcrpaxnusa HK;
e nposeneHue peakuuu [11[P PB;
®  yYeT pe3yibTaTOB aHAJIN3A.

7.1 Dkcrpakuus (Beiaeaenne) HK u3 uceaexyembix mpod

OT00paTh HEOOXOMUMOE KOJHYECTBO OJHOPA30BBIX MPOOHUPOK oObeMoM 1,5
MJI, BKJIFOYash OTPHUIATEIHHBI KOHTPOJb BBIACICHUS. BHECTH BO BCEe IMPOOHUPKHU C
HccieayeMbIMu 00pasamu, Brimodas mpooupky it OKO, mo 10 mxr BKO I'KH.

BrecTtu uccnemyembie poObl B 00BEME COTIACHO MHCTPYKIUH K HAOOpy st
Beigenennss HK, B mnpoOupKy OTpUIIATENIbHOTO KOHTPOJIS BBIJEJICHUS BMECTO
uccneayemoii npo6sl Buectd OKO? (npo6upky 0603HaunTh Kak BK-).

Beigenars JJHK w3 aHanu3upyemblx M KOHTPOJIBHBIX OOpa3loB COTJIACHO
MIPOTOKOJTY MHCTPYKIIMK Ipou3BoauTeNd Habopa A Beraenerns HK.

Brigenennyro JIHK MoXHO XpaHUTh B TeUeHHWE OJHOM Hemenu Tpu
temrieparype oT 2°C g0 8°C wiu B TeueHHe Toja MPHU TeMIepaType He BBIIe MHUHYC
16°C.

7.2 TloaroroBKa 06pa3noB K nposenenuro I[P

OO0muii 00beM peaknHOHHOM cMecH — 25 MK, 00beM JHK-npo6sI — 10 MK,

2 Bumecro OKO jomyckaercs —HCIONB30BaHHE — (DH3HONOTHYEcKoro  pacteopa, TE-6Gydepa,

JIMCTHIUTMPOBAHHON BOJIBI. PeareHTs! JODKHBI ObITh YHCTBIMH M CTEPHIIbHBIME. 3aIPENIaeTCs HCHOIb30BaTh
3a0y(epeHHBIi (HH3N0IOTnYeCKUi pacTBOp!
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VYceneuHoe MpoX0okKACHUE PEaKIUKd KOHTPOIHMPYIOT wucnosib3oBanueM ITKO
I'KH, BKO I'KH u JIHK 0ydepa.

Ilpumeuanue. JlonyckaeTcs pazMOpakHBaHHE pearcHTOB W3 Habopa mepexn paboToi
npu temnepatype He Beimie 40°C (c ucnonp3oBaHueM TepMmocTara). IIporpeBanme
npooupkn TAQ POLYMERASE kateropuyecku 3anpenieHo.

B otnenbHOI MpoOupke cMenaTh KOMIHOHEHTH Habopa u3 pacdera Ha KaxIylo
peakuuio:

5 mxa IIP CMECbH I'KH;
10 mxan TP BY®EP I'KH;
0,5 mxa TAQ POLYMERASE

Ilepemermate cMech Ha BOPTEKCE M COPOCHTH KallId KPaTKOBPEMEHHBIM
HEHTPUPYTHPOBAHUEM.

OT10b6paTh HEoOXOmMMOE KOJMYECTBO MpoOHpok it ammumudukamnn JJHK
HCCIIEAYeMbIX W KOHTPONBHBIX mpo0. Brectm mo 15 MKI HpHUTOTOBICHHOM
PEaKIHOHHOM cMecH.

Hcnonb3yst HAKOHEUHUKY € GUIBTPOM B TIOATOTOBJICHHBIE TIPOOUPKH BHECTH:

a) B mpobupky otpunatensHoro kourposst [P (K-) — 10 mxx JHK 6ydepa;

0) B psii MPOOUPOK IS MCCIACIYyEeMBIX MPOO - B KaXKIyr BHecTH 1Mo 10 MK

JTHK cooTBetcTByIOIIEH MPOOHI, moay4eHHo# mo 1.7.1 (Bkmovas npody BK-);

B) B IPOOUPKY MOJ0KUTeNbHBIN KOHTPOJIb [TLIP (K +) — 10 Mk ITKO I'KH.
ITIpumeuanue. Tlpu ucnonb3oBaHuM it pabOThl aMILTM(YUKATOPOB C CUMTHIBAHHEM
4yepe3 Kkpeiiky (Hanpumep, AT-96), 3amperaercs HAHOCMTH MAPKHPOBKY Ha
KPbIIIKY MPooupoK!

7.3 Iposenenne IILP PB ¢ ¢uiyopecueHTHOI AeTeKnueii

[TapameTps! TeMIiepaTypHO-BPEMEHHOTO PEKUMa aMIDTH(UKAIMK Ha prbopax
«Rotor-Gene Q», «IT-96», «LightCycler® 96» u «CFX96» ykazansr B [IpunoxeHUIX
1, 2, 3 u 4 HCTPYKIMU COOTBETCTBEHHO.

ITomecTuts moxaroToBieHHBIE Mg mpoBeaeHus IILIP mpoOupku B suelku
amudukaropa. 3arporpaMMUpOBaTh IPUOOP COTIACHO MHCTPYKIMK TPOU3BOIUTEINS
u B cootBeTcTBUH ¢ [Tprnoxenusmu 1, 2, 3 u 4 UHcTpyKUIUH.

B ciyuae ucnonb3oBaHus aMIUTU(UKATOPOB IPYrUX MOAEIEH PEeKOMEHIyeTcs
KOHCYIbTaIus co cnernuanuctom kommnanuu «BET ®AKTOP».

ITocne 3aBepmieHnst NMPOrpaMMbl aMIUTM(HUKANUK OTPaOOTaHHBIE MPOOUPKU
YTHIN3UPYIOT B cooTBeTCTBHU ¢ MY 1.3. 2569 -09.

8. HuTepnperauus pe3yJbTaTOB aHAJIH3A

[lonyueHHsle naHHBIE — KpHUBBIE HAKOIUICHHS (DIYOPECHEHTHOTO CHI'Haja
AHAJTM3HUPYIOTCS C TTOMOIIBIO MPOTrPAMMHOTO O0ECIeYeHHs MCIOIb3YeMOro npuoopa
Jutst nposeaenust [ILIP B cooTBETCTBUY ¢ MHCTPYKIMEH MPOU3BOANTENS K IPHOOPY U B
cootBetcTBUH ¢ [pnnoxenusmu 1, 2 u 3 UacTpykuunm.

VYuer pesynbraroB III[P PB mnpoBoautcss mo HaMWYMIO WJIA OTCYTCTBHIO
nepecedeHnst KpHUBOH (IIyopecHeHInH C YCTAaHOBIEHHOH Ha COOTBETCTBYIOIIEM
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YPOBHE MOPOTOBO#l JINHUEH (YTO COOTBETCTBYET HAJIMYMIO MM OTCYTCTBHIO 3HAUYCHHS
nmoporoBoro 1uKiIa «Ct» IS KccleyeMoro o0pasia).
PesynbraT cumTaeTCs AOCTOBEPHBIM B CJIydae KOPPEKTHOIO IMPOXOMKICHHUS
MOJIOKUTEIIBHBIX U OTPHUIIATEIBHBIX KOHTPOJeH aMmmuindukanuu u sxcrpakiuu JJHK B
COOTBETCTBUH ¢ Tabnuueit 3.

Tabnuna 3. OneHka pe3yapTaToB aHAIN3A.

JOE(HEX)/
& | FAM/Green ( ) ROX/Orange Cy5/Red
:g Yellow Pesynmbrat
Hepka Lopbywa Kema BKO
o A Peakuuu 1os10XMTENLHOIO U
E & Jlo 31 Jlo 31 Jlo 31 o 31 BHYTPEHHETO KOHTPOJICH
NPOLLTH yCHeUIHO
Curnan Curnan Curnan Curnan
Peakrus nmpouuia ycnenHo
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYeT OTCYTCTBYET
& Curnan Criennduyeckasi KOHTaMHUHA-
= JIro6oe JTroboe JTroboe orcyrcteyer | uusi! TPEBYETCS nmoBTop-
=3 3HaUYCHHE 3HaYCHHE 3HaUYCHHE i moboe Hasl mocTaHoBKa! PexoMeH-
& 3HAYCHHUE JIyeTCsl TIOCTABUTH CMBIBBI
é Konramunaius BKO!
= Curnan Curnan Curnan JIroboe TPEBYETCS noBTopHas
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET 3HAYCHHUE noctaHoBka! Pexomennyercst
TIOCTaBHUTh CMBIBBI
JIroboe
Curnain Curnan Curnan sHavCHIe DKCTpakuus Npouia
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYeT CrenHo
YTCTBY YTCTBY YICTBY: or 11035 y
-— Curnan Criennduyeckas KOHTaMHUHA-
§ JIroboe JIroboe JIro6oe orcyrctyer | uusi! TPEBYETCS nosrop-
5 3HaYCHHE 3HaYCHHE 3HaUYCHHE M Jmoboe Hasi 9kcTpaknus! Pexomen-
< 3HAYCHHUE JTyeTCsl TIOCTABUTH CMBIBBI
© Curnan PesynbTar He1OCTOBEPHEIN,
Curaan Curnan Curnan OTCYTCTBYeT BO3MOXXHO IPHCYTCTBHE
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET WJIH 3Have- unruburopos. TPEBYETCS
aue Ct >35 MOBTOPHAs IKCTPAKIus!
Curnan Pesynbrar anammza
JIroboe o
Curnan Curnan OTCYTCTBYET | MOJIOKMTeJIbHBIN.
3HAYCHHE OT
| 1037 OTCYTCTBYET OTCYTCTBYET i r6oe JHK Oncorhynchus nerka
3HaYCHHE o0Hapy:KeHa
ToGoe Curnan Pesynbrar ananuza
Curnan Curnan OTCYTCTBYET | MOJIOKHTEJIbHBIIA.
3HaYECHHE OT
OTCYTCTBYET 1 10 37 OTCYTCTBYET Wi irodoe JHK Oncorhynchus gorbuscha
_ 5 3HAYEHHE 00HapysKeHa
2
Ef TTioBoe Curnan Pesynbrar ananmza
g Curnan Curnan OTCYTCTBYET | MOJIOKMTeJIbHBIN.
3HAYCHHE OT
8 OTCYTCTBYET OTCYTCTBYET | 1037 W J1I000€ JIHK Oncorhynchus keta
3HaueHHE o0Hapy:KeHa
JIroboe
Curnan Curnan Curnan SHAYCHIC Pesynbrar ananusa
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET OTpULATEIbHBII
or 1 10 35
Curnan N
Curnan Curnan Curnan OTCYTCTBYET PesyaILTaT He 10CTOBCPHEI.
Y Y TPEBYETCS nosTopHas
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET WM 3Have- sKeTpaKms!
une Ct >35 p ’
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B cnygae, ecnmu B BK- 3nagenne Ct mms BKO orcyTcTByeT wim mpeBbIIIacT
rpanndHoe, a B K+ 3nauenune Ct ms BKO menee rpanndHoro (u B oOpasmax Ct mmst
BKO meHee TpaHWMYHOTO) — pe3yNbTaThl MOXKHO CUHTATh JOCTOBEPHBIMH. Takke B
ciryyae ecniu 3Hadenne Ct it BKO B K+ otcyTcTByeT nim npeBblaeT rpaHUYHOE, a B
BK- u oOpa3iax MeHee rpaHUYHOTO — PE3yNIbTaThl MO)KHO CYMTATh IOCTOBEPHBIMH.

Ecnu anst uccneayemoro obpasiia mo kananam Fam/Green w/unu JOE/Yellow
u/wnn ROX/Orange 3nauenue Ct onpenensercs mo3aaee 37 IUKIA MPH KOPPEKTHOM
MIPOXOXKJICHUU TIOJIOKHUTENBHBIX U OTPULIATEIBHBIX KOHTpPOJIEH, 00pasel uccienyercs
moBTopHO ¢ 3Tana skcTpakius JJHK. Eciu npu nosropHoit mocranoBke Ct 6onee 37
pe3yNbTaT CUMTaeTCsl OTpHUIATeNbHBIM (comepykanme mnemeBoir JTHK Hmke mpemena
0OHapYXCHUS METO/A).

BHUMAHMUME! [Ipu momyyeHHH COMHHUTENBHBIX PE3yIbTATOB, a TAKXKe IPH
nosiBiieHNH JTro6oro 3HadeHus Ct ms orpumartensHoro koHTpons stama [IIP K- (ma
m000M W3 KaHAJIOB) PEKOMEHIYETCS HCCICAOBAHHE CMBIBOB C IOBEPXHOCTEH B
71ab0paTOpHUM VI UCKIIIOUCHUS PHCKa BHYTPHIA00OPATOPHOW KOHTaMHUHAIMHA. CMBIBBI
¢ J1abopaTOpPHBIX MMOBEPXHOCTEH M 000OPYJIOBaHUS UCIOJIB3YIOT B KAaueCTBE MaTpHILIbI
g [P (BHOCAT B peakIiio BMECTO UcCielyeMbIX Mpob B kosnmdecTBe 10 MKI) — TO
€CTh CMBIBBI HCCIIEAYIOT Oe3 skcTpakimu. [losiBnenune mobdoro 3naueHus Ct Ha mo6oM
13 KaHAJIOB CBUJETENBCTBYET O BHYTPHIAO00paTOPHOI KOHTAMUHAIIUH.

9. YcioBusI TPAHCIIOPTHPOBAHUS

Ha6op «IIIHP-T'OPBYIIA-KETA-HEPKA-®AKTOP» M0OXHO TpaHCHIOPTHUPOBAThH
BCEMH BHJaMH KPBITOI'O TpaHCIOpTa MpH Temnepatype ot 2 1o 8 °C He Gojee 5 cyToK.

10. YcaoBus XxpaHeHHS

HdmurensHoe xpaHeHne koMiuiekToB Habopa «IIIP-T'OPBYIIA-KETA-
HEPKA-®AKTOP» ocymiecTBisoT npu Temneparype ot Munyc 18 no munyc 20°C.
Ilepen Hauwamom paboTbl C HabOpPOM KOMIIOHEHTHI Habopa clexyeT
Pa3yKOMIUIEKTOBAaTh M XPaHUTh B COOTBETCTBHH CO CIEIYIOIINMH TPeOOBaHUSIMHU:
o Kowmmiekr Nel (cm. Tabu. 1) npu temnepatype ot munyc 18 no munyc 20°C;
o Kommiekr Ne2 (cm. Ta6i. 2) npu temnepatype ot 2 10 8°C.

11. Cpok rogaocta

Cpok ronnoctu peareHToB «IIHP-T'OPBYIIA-KETA-HEPKA-®AKTOP»
12 mecses.
Habop ¢ ucrekmmm CpokoM rOHOCTH MIPUMEHEHHIO HE TTOIJIE)KHT.
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Mpuinoxenue 1. Mopsagok padorsl Ha npudopax Rotor-Gene 3000/6000 (Corbett
Research, Ascrpaaus) u Rotor-Gene Q (Qiagen, I'epmanus)

B cmydae mepBoro mcmonp3oBanus III[P-mHabopa Ha mpmubope HeoOXoaAWMO
co3nath npotokon ¢ HazBaHueM «IIL[P-TTOPBYIIIA-KETA-HEPKA-®AKTOP» (npu
JaNbHEiIei padboTe UCTIONB3YIOT CO3AaHHBIN A0JIOH).

ITpu pabore ¢ mpubopom Rotor-Gene 3000 ucmons3yror nporpammy Rotor-
Gene Bepcum 6 wim Beime, c¢ mnpudopamu  Rotor-Gene6000u Rotor-GeneQ-
UCmoMb3ytoT nporpammy Rotor-Gene 6000 sepcuu 1.7 (build67) wiu Beitie.

TepMHHBI, COOTBETCTBYIOIIME Pa3HbIM BEPCHSIM MPOTPAMMHOIO OOecTieYeHus,
PpAacIIOIOKEeHBI TI0 TEKCTY B CIEAYIOmEeM nopsiake: 1 npudopa «Rotor-Gene» 3000 /
IUTSL aHTIIOSI3BIYHON Bepcuu mporpaMmel «Rotor-Gene» 6000 (Q) st pyccKOSI3bIYHOM
Bepcuu porpaMmsl «Rotor-Gene» 6000 (Q).

1. OtkpriTh IporpamMmy «Rotor Gene».

2. BeiOpatb B OCHOBHOM MeHIO IporpaMMBbI 3Ha40K «New»/«HoBbiii. B

OTKpHIBIIEMcS OKHE BEIOpaTh «IlycToii mada0m», Haxats KHONKY «New»/«HoBBIHi.
EI L | = 1 .

I Mlor.ssars srov sepms e sammes roome-s

3. Beibpats tun poropa. Hampumep, «36-Well Rotor»/«36-1yHounsiii
POTOP» IIPH UCTIOJIL30BaHUN poTopa Ha 36 00pasoB. I[IocTaBUTh OTMETKY B OKOIIKE
psmom ¢ Haanucsio «No Domed 0.2 ml Tubes»/«Locking ring attached»/«Konbuo
3akpemieno». Haxate kHonky «Next»/«lamee.

l06po noxanceaTh b AETaAAIA MACTED TECTON!

4. VYkazarpb omeparopa, o00beM peakIMoHHOW cMecn  «Reaction
volume»/O0bem peakuumn» — 25 M. J{ns mpubdopa Rotor-Gene 6000 gomkHO OBITH
otMedeHo okomko «15 pl oil layer volume»/«15 pL. 00bem macna/Bocka». Haxats
kHOTIKY «Nexty/«/lanee».
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5. B BepxHeil uyactTu oxHa Haxarh KHoOIKy «Edit profile»/«Pegakrop
npoguiasi». B nosBuBIIEMCS] OKHE B COOTBETCTBHH C HHCTPYKIHMEH K MPUOOpY 3a1aTh
IporpaMMy aMIUTHGUKAINH C TapaMeTpaMH, yKa3aHHBIMH B Tabmmme 4. HaxaTh
knaBunry «OK».

Tabnmmna 4. TemnepaTypHO-BpeMEHHOM pexxuM aMIuindukaun Ha Rotor-Gene.

Ne o/mt TeMmnepaTypHO-BpEMEHHOU PEXXUM Hueno
UKJIOB
1 95°C — 3 muH 1
95°C — 10 cex
5 62°C — 20 cexk, perekuus Fam/Green, ROX/Orange, 45
Joe/Yellow, Cy5/Red
72°C — 10 cex

Jist aToro TpedyeTcs MmpoaenaTh CIEAYIONIHE IIar:
-Haxare xmaBumy «Insert beforew/«BcraBute mo» m BeIOpath «New hold at
temperature»/«HoBoe yaep:kaHHE TeMIEpaTyphl», YCTaHOBUTH Temmeparypy 95°C u
BpeMsi 3 MUH B COOTBETCTBUH C ITYHKTOM | TaOyuue 4;
-Haxarp knaBumry «Insert after»/«BceraBute mocnme» U BbiOpath  «New
cyclingy/«HoBoe UMKIMpOBaHME», YCTAHOBUTh MapaMeTpbl LUKIMPOBAHUS B
COOTBETCTBUU C MIYHKTOM 2 TaOmIuIp! 4.

6. B HmxHell yacTH OKHa MacTepa TecToB HaxaTb KHONKY «Calibrate/Gain
Optimisation...»/«OnT.ypoBHs1 CHUIH.». B OTKpBIBIIEMCS OKHE HaXXaTh KHOTKY
«Optimise Acquiring»/«Onr.gerek-MbIx». JJsi BCEX KAaHAIOB YyKa3aTh HYKHbIH
nmuama3oH crapToBoro curHaima: Min Reading /MunuManbHbIi curaaa - 5, Max
Reading /makcumanbsnsblii curiaa — 10. B rpade «Ilo3umus [Ipodupkm» yka3zaTh
HOMEp HPOOHPKH, IO KOTOPOi OyJeT aBTOMaTHYECKH BBIOpaH MapaMeTp «yCHJIeHHs
CHTHAJIa», 110 YMOJTYaHUIo 3T0 1-1 mpobupka B porope. IlosTromy B 1-0#f mo3unuu B
poTOpe J0JDKHA HAaXOAUTCs MpoOMpKa ¢ peakunoHHOH cMechio. [loMeTnTh ramodxoit
crpoky  «Perform  Calibration Before 1st  Acquisition»/«BpInoJHUTH
onTumu3anuo npu 1-m mare gerekuum». 3akpbiTh okHO «Auto Gain Calibration
Setup/ABro-onTuMu3saius ypoBHs curaaigay. Haxars kaonky «Nexty/«lanee».

7. 3amycTuTh aMITUUKannio KHOMKoH «Start run»/«Crapt». [laTh Ha3BaHue
9KCIEPUMEHTA U COXPAHUTH (Haill B COOTBETCTBYIOIIECH MarKe Ha KOMITBIOTEpE.
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Macrep Hosore Tecta

I

Ycramoera [ Snavere |

Gireen pasers curmana 5

ellow Uposene. curiana 5

D au asToupoERA CHrHana 1o NepEOro ASTERTHD, ASHHEK
36Nl poTop

123

Kononosy.a obpasios .
0 uiina poaki (6 rwkponrpas) 285

HDuseDws TIPABAS HOGT s YETAHOBOK. HARMTE CTAPT LA HAi a0 BinonHe U
i WA NOH, “Tofibl COXPAHMT L WABNOH & NPOF paMoR 1 Coxp, WAGNGH
Bimon << Hasan

8. INocye 3amycka IporpamMMbl HEOOXOMMO 3alpOrpaMMHUPOBATh IOJIOKECHUE
mpobupok B potope. Bce mpoObl m KoHTpomn 00O03HAYUTH B MEHIO Kak

«Unknown»/«O0pasem.

Macrep Hosoro Tecra E=
UYeranaeku
Popmar wicna [ | Enurua: [Korm | _Bononmwrenero
Dépacuel
[Bonssm I I TEIE]
(o 1 Jmm N rpunner | 3anan Kowu [EEN|
| sample 1 Dfipazel 0|
sample 2 fiiBpasew n:
[ | = He
m Mycta He
5 Nyera He
| G Myere He
| Myere He
[ Myero He
j_l 9 Musra j_'l
“ v
=
Mma: [Crp 1 ;| ;| Hoeett | Unanre | [ Cursporivsupos. crp. ‘
Bowon | <<Hawsan | I Sarorwre |I3amwm w zafnoruposars |

9. Ilocne SaBeleeHI/DI TEPMOLMKIUPOBAHHS COXPaHUTh (ailn ¢ pesyabraTamMu
UCCJIEJOBaHMU.

AHaJIM3 pe3yJbTaToB amMmidpukanum aas kanama Fam/Green, Joe/Yellow,
Rox/Orange

10. HaxxaTh B MEHIO KHOTIKY «Analysis»/«AHaau3», BEIOpaTh PEKUM aHAIIHA3A
«Quantitation»/«KoanuecrBeHHblii», Haxats KHONKy «Cycling A. Famy»/ «Cycling
A. Greeny, nanee «Show»/«Iloka3zaTey.

11. BwiOpaTh IMHEWHYO IIKady rpadUIecKoro H300pa)kKeHUs pPe3yNbTaToB,
HakaB KHOTNKY Linear scale/JIuHeiiHasi mikaja B HIDKHEH 4acTH OKHA cIipaBa (eciu
9Ta LIKajla aKTUBHA MO0 YMOJIYaHUIO, BMecTO KHONKU Linear scale/JInneiinas mkaJua
BujHa kHonka Log scale/JIorapudgmuyeckas mkaja).

12, B MeHI  OCHOBHOIO OKHa  HaxkaTh  KHOmKA  «Dynamic
tube»/«lunamuy.gpon» u Slope Correct«KoppekT. ykiaoHa». YcraHoBuTh More
settings/Outlier Removal «Ycrpanenue Boiopocos» - 20 %.

Lol | v @ @ ¥ B W W ou B,
New Opn_Seve Sebion Progrem_Pofia_Temp. _Senghes Anes Repors_ Arange
x

Chanmels

Prcerag f gl shrge
B taposts. s S Camm || o g T e [ Outer ol 1 Sove Dot
T oyttt e
" change nory ] el o b depiayesd
w pT————
™ Enabied ardy w s which have an indevdusl
¢ e e
i T | ok e e
§
. o Cwed | b
P : -
At Seale. AutoScale  DefoukSese Log.See
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13. B wmenio «CT Calculation»/«Bbruuciaienne CT»  BbiCTaBUTH
Threshold/ITopor =0,05. B  Tabmume  pesynpTatoB  (0okHO  «Quant.
Results»/«KoauuecrBennbie Pe3yabTaThl») nmosssaTcs 3HaueHus Ct.

bTaThl | Sg dunamnd, don | g KoppekT, vknona g MrHop. nepeoie YCTPAHEHHE Bbl

B Koswuectre nubie Peaynbtarel - Cycling A.Green |... Q@@
Mt | Mma Tun CT Ko, Cranpapra) Konw, Pacy. [

1 k+ Odpasey, 17.07

2 k- Odpasew

3 sample 1 Oripasey 1588

4 zample 2 Ofpazey, 19,33 o

AHaJIOrHYHBIM 00pa30M MPOBECTH AHANTU3 PE3YJILTATOB AMIUTH()UKALUH JIs
kanasos Joe/Yellow u Rox/Orange.

AHaau3 pe3yJbTaToB amiinukanuu 1s kanana Cy5/Red

14. Haxatp B MeHI0 KHONKY Analysis/AHaan3, BEIOpaTh peKUM aHAIN3a
Quantitation/KoauuecTBennnlii, Haxats kHoniky Cycling A. Cy5/Cycling A. Red,
naiee HaxaTb Show/Iloka3arth.

15. BriOpaTh IWHEWHYIO IIKaTy TrpadUuecKoro H300pakeHUs pPe3yNbTaToB,
HakaB KHONKY Linear scale/JIuneiiHasi mikaja B HIDKHEH 4acTH OKHA cIipaBa (eciu
9Ta LIKala aKTUBHA [0 YMOJYaHUIO, BMecTO KHONKU Linear scale/JInneiinas mkaJa
BHUJHA KHomnKa Log scale/Jlorapupmuyeckas mkasa).

16. B MeHIO OCHOBHOTO OKHa JOJDKHBI OBITh HaxkaThl KHONKH «Dynamic
tube»/«/lunamuy.gpon» u Slope Correct«KoppekT. ykijgoHa». YcraHoButs More
settings/Outlier Removal «Ycrpanenue BoiopocoB» - 15 %.

17. B wmeno «CT Calculation»/«Bbruncienue CT»  BrICTaBHUTH
Threshold/ITopor =0,05. B  Tabmume  pe3ynabtatoB  (0okHO  «Quant.
Results»/«KoauuecTrBeHHble Pe3yabTaThl») nMosBsaTca 3HaueHus Ct.

Vuer pesynsraToB [11{P-ananu3a npoBoauTcs B COOTBETCTBUU C 1.8 MHCTpYKIMH 11O
HAJIMYUIO WM OTCYTCTBHIO I€pecedeHns] KpUBOH (PIyopecHeHIMn ¢ yCTaHOBJICHHON
Ha COOTBETCTBYIOIIEM YpOBHE MOPOTOBOI1 JIMHHUEH (4TO COOTBETCTBYET HAIMYMIO HMIN
OTCYTCTBHIO 3HAYCHUsI IOPOTroBoro ukia «Ct» 11t uccienyemMoro oopasua).
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Mpuno:xkenne 2. Ilopsagoxk padorsl Ha mnpudope AT-96 (AHK-TexnoJiorus,
Poccusn)

B cmydae mepBoro mcmonp3oBanus III[P-mHabopa Ha mpmubope HeoOXoaAWMO
coznath npotokon ¢ HazBaHueM «IIHP-I'OPBYIIA-KETA-HEPKA-®AKTOP»
(ipu nanpHel1Iei paboTe NCTIONB3YIOT CO3IaHHBIN MAa0JIOH).

1. OtkpoITh porpammy «RealTime PCR» st mpu6opa JIT-96.

2. B nosiBuBIIEMcs okHe BBIOpaTh «PaGoTa ¢ mpudopom».

3. B BepxHeil ~wacTu OKHa  OTKpBITH  BKIagky  «Teer»
«Co3nars/PerakTupoBaTh TECT»:

4. Haxatp Ha KHOTIKY «C03/1aTh HOBBIH TeCT» 1 BBECTH UM HOBOTO TECTa
«[IOP-TOPBYIIA-KETA-HEPKA-®AKTOP».

Haxatp «OK».

5. B mosiBuBIIEMCS OKHE 33JaTh CIEIYIOIINE TapaMeTpPhL:

Tun — kayecTBEHHBIN
Merton — IToporossrii (Ct)
[TpoGupku — 0Opasis!
O0beM paboueii cMecH B IPOOHUpPKE — 25 MKJ
diyopodopsr —Fam HEX; ROX; Cy5
Cosznare mporpammy ammnudukanuu «I[IIP-T'OPBYIHIA-KETA-HEPKA-

DAKTOP» HaxxaB Ha HKOHKY —1
6. B pemakrope nporpamMm ammin(UKanuy BEIOpaTh malIoH " HaKaThb
KHOIIKY «IIpuMeHuTH».

7. B mosiBUBIIEMCSI OKHE B COOTBETCTBHU C MHCTPYKIMEH K HpHOOpY 3anaTh
IporpamMMmy aMILIM(UKAIUY ¢ TapaMeTpaMi, YKa3aHHBIMH B Tabuuiie 5.

Tabnuua 5. TemnepaTypHO-BpeMeHHOH pexuM aMmiuingukanuu Ha J1T96.

Ne n/n TemneparypHO-BpEMEHHOM PEXUM Huero
IIMKJIOB
1 95°C — 5 muH 1
95°C — 10 cex
2 62°C — 20 cek, gerekuus Fam/ HEX/ ROX/ Cy5 45
72°C — 20 cex

JleTekuio ocymiecTBIATh nocie cTagun oTxura. Haxare «OK» u coxpaHuTs
nporpammy moa uMmeHeM «IIHP-T'OPBYHIA-KETA-HEPKA-®AKTOP». Ilpu
JanpHeimeil paboTe UCTIOIBE30BaTh CO3/IaHHYIO IPOTPAMMY.

8. Ilpu 3amycke mpubopa BwIOpaTh «Padora ¢ mpudopom» u «/Jo6aBUTH
TecT». B okne noGasnennst tecra BbIOpaTh «IIHP-TOPBYIHIA-KETA-HEPKA-
DGAKTOP».

9. B pasnene «1. OOpa3mbl» BBECTH KOJHYSCTBO OOPA3IOB BKIOYAs BCE
KOHTpOJIbHBIE 00pa3ipl. B pazznene «3. KoHTpoam» noctaButs Hy M 1 HXaTh «OK».
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10. IMonp3ysCh HHCTPYKIIKCH K TPUOOPY 3anonHuTh «AneHTH(UKATOP
npooupkn» u «Tum», obpamias BHIMaHKUE HA MOPSAOK 3arodHeHnsA. HaxaTs KHOIIKY
«IIpuMeHuTH».

11. VYcraHoBUTh TPOOMPKM B PEAKIMOHHBIA OJOK COIJIACHO MOPSIKY
3allOJIHEHHMST W HaKaTh KHOMKY «3amycK NporpaMMmsbl». B mosiBUBIIEMCS OKHe
HaOpaTh Ha3BaHUE MPOTOKONIA U «COXPaHHUTHY.

12. Tlocne 3aBepuieHHs pEaKIMH MOXKHO Cpa3dy NPUCTYNUTh K aHaIU3y
Ppe3ynbTaToB, MO0 NpH cieayolei 3arpy3ke Haxarth «[IpocMoTp apxuBa».

13. [lanee Ha)kaTh Ha MKOHKY C N300pakeHHEM Harku STy BBHIOpaTh (aii,
B KOTOPOM OBUI COXpaHEH MpOTOKOJ. Bribpats Tun anammsa «Ct(Cp) mas Bcex
kananaoB». Meron — «Iloporoserii (Ct)». B okHe cnpaBa oToOpassiTcs Ha3BaHHs
00pa3loB W 3HAYeHUs] TOPOTOBHIX IMKIOB. BwiOpate 10%. B mosunun Kpurepun
JOCTOBEPHOCTH JAHHBIX BBecTH: HIDKHAS TpaHHMLA/TIOPOT  TOJIOKHUTEIBHOTO
pe3yabTara-5%, BepXHsis TpaHUIA/TIOPOT HOpMaTH3auu JaHHbIX -30%.

14. Haxxath kHOIKY «I[IpUMEHUTBY.

15. Jns nosry4eHus: CBOJTHOTO OTYETa MO IPOTOKOY HEOOX0AMMO HaXaTh

KHOIIKY &=,

16. B BepxHeii yactu okHa Haxxath kiapuiry «Ileuars» nimm «CoxpanuTby,
BbIOpaTh pacuupenue daitna, Hanpumep *.rtf MS Word, nanee «Padoumnii crom» —
«[IIP-I'OPBYIIA-KETA-HEPKA-®AKTOP» — «Ot4eThl» — «l'0omg» —>
«Mecsi», B nosie «Ams ¢aitna» BBecTH Ha3BaHUE B (POpPME «TOX. MeCSI. YHCII0-
AaHHbIe». HaxaTh COXpaHUTB.

17. HaxxaTh KJIaBUIY «3aKPBIThY.

18. 3akpeiTh WK cBepHyTh nporpamMmy «RealTime PCR».

VYuer pesynbratoB [11[P-ananu3a npoBoauTCS B COOTBETCTBUU C 1.8 MHCTPYKIMU 1O
HAJIMYMIO WM OTCYTCTBHUIO MEPECEUYCHUs] KPUBOH (DIyOPECIEHIMH ¢ YCTAHOBJICHHOU
Ha COOTBETCTBYIOIIEM YPOBHE MOPOTOBOM JIMHUEH (YTO COOTBETCTBYET HANMYHIO WU
OTCYTCTBHUIO 3HAYEHHsI TOPOTOBOTO IHikia «Cty st uccieayeMoro oopasia).
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Mpuioxenue 3. lopsagok padorsl Ha nmpudope LightCycler® 96

Iepen nauyamom pabotsl BEiOunTe mpubop LightCycler® 96 ¢ momompio
nepeKiIovaTelss Ha 3amgHed maHenw npubopa. Hanee npubop mnposener
aBTOMATHYECKOE TECTUPOBaHUE (CM. HHCTPYKIHMIO K MPUOOpPY), CIEHyeT MOKAAThCS
€ro OKOHYAHHSI.

1. Otkpoiite pabouyto nporpammy LightCycler® 96, nnst 4ero ABaxkapl KIUKHUTE 110
3HAYKY 3alycKa mporpaMmbl. JIOKAWUTECh 3arpy3Kd MEHIO M OTKPBITHS OCHOBHOTO
OKHa MOCIIe HHUIIHATH3AIHH.

2. Beibepure myukt Create new Experiment (cozdame noswlit sxcnepumenm) nu6o B
MaHeqW MEHI0O HWHCTPYMEHTOB KIMKHWUTE 1o 3Hauky New  Experiment.

& UghtCycler® 96 o -l
File Tools Options Window Help
DY &
RDhsEd BRBE R
LightCycler® 96
Recent Experiments News and Support

Please choose an option below:

> Create New Experiment

> Create New Experiment from Existing

Create New Experiment from Roche Template

>

> Open Experiment
> Instrument Manager
>

Result Batch Export

3. B otkpeiBmieMcst okHe BbiOepere Bkimaaky Run Editor, B 60koBoi 4acTh OKHa

Programs naxmmure (o , ocne yero oTkpoercs okHo Predefined Programs. B nannom
OKHE BbIOepeTe Prelncubatlon, Haxxmute KHOmKy Add, mocie wero B J€BOM yacTH
skpaHe Programs mosiButcst cranust Preincubation. AHanoruuHeiM 00pa3oM a00aBbTe
cTaauio 3 step Amplification, mocie gero 3akpoiire okno Predefined Programs.

bt
b ) = (o

CEE

ez

L= f o= ]
3ajaiiTe mapaMeTpbl aMILTH(UKAIIMA B COOTBETCTBHHU C MAPaMETPAMH, YKA3aHHBIMU B
Tabuure 6.
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Tabnmma 6. TemnepaTypHO-BpeMeHHOM pexxuM amiuingukarmn Ha LightCycler® 96

Ne /it TeMmnepaTypHO-BpEMEHHOUN PEXXUM Hueno
LIKJIOB
1 95°C — 300 cex 1
95°C — 10 cex
2 62°C — 20 cexk, nerexkuust Fam, HEX, Texas Red, Cy5 45
72°C — 20 cex

Hns sToro B JeBoil BepHe#l dacTm OKHa B pasferne Programs BeiOepere
Preincubation, najsee B HWKHEH mNpaBoil yacTh, B pasaene 1emperature 3amaiite
HeoOxoauMoe Bpems B cekyraax (Duration) u Temneparypy (Target).

Janee B JeBOil BepHEW wacTH OKHa B pasjaeie Programs BeiOepere 3 step
Amplification u a7 KaXmoro Immara IETCKIMA aHAJIOTHYHBIM O0pa3oM 3amaiTe
HeoOXoauMble BpeMst W Temmeparypy. lllaru JeTeKIuM MEepeKoYalTCs B JIEBOM
HIDKHEH YacTu OKHa B paszene Steps. B paznene Acquistion Mode Ha Hy»xHO# cTagun
HEOOXOMMO YKa3aTh CUMTHIBaHUE cUrHama (Single).

= ==

gall
soe

-

==

B cron6ue Cycles ¢ moMoIipio CTpeIoK BBEPX W BHH3 3aaiiTe HEOOXOIMMOE

YHCJIO IUKJIOB JI KAXXI0r'0 J3Taria.
B okune Reaction Volume, B pasmene Measurement (B mpaBoif yacTh OKHa)

YKa)XHuTe 00beM peaKIiy PaBHBIA 25 MKIL.
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| Detection Format™

ITox Reaction Volume naxxmuTe BKIAAKY u oT™MeTbTe (iryopodopsl
Fam, Hex, Texas Red, Cy5.

4. Tepeiinute Ha Bknaaky Sample Editor® (npaska 06pasuos). ITycThle TyHKHU clIepyeT
YIAUTh, OCTaBUB TOJBKO 3HAYMMBIC JaHHbIC, JUIS Yero BBIACIUTE ITyCThIC SYEHKH C
MIOMOIIBIO JICBOH KHONKU MBIIIM M HAXXMHUTE KHONKY B IIPaBOW HWKHEH dYacTu
paszaena Clear wells:

B oxue Gene 3anaiite HauMeHOBaHus MuleHeii: Fam — gorbuscha, Hex — keta,
Texas red — nerka, Cy5 — VKO.

B mpaBoit wactu, B pasgene Reaction properties orpemaktupyiite oOpasiibi:
3ajaiiTe Ha3BaHMUA W YCTAaHOBUTE THI Hcciexyembrx o0pasmoB (Type Positive control
IUIA TIONIOKUTENBHBIX o0pasmoB, Type Negative control mms OTpHIATEIFHBIX
KOHTPOJBHBIX 00pasnoB, Type Unknown amns uccinenyemsix oopasios u BK- (OKO)).
5. B maHenu MHCTPYMEHTOB KJIMKHUTE MO 3HAUKy Save Experiment, uto6sl cOXpaHUTh
HOBBII SKCIIEPUMEHT.

ITocme oTKpbITHS AMANOTOBOTO OKHAa Save As 6blOepUTE IUPEKTOPHIO, B

KOTOpOW XOTHTE COXpaHUTh (ailn skcriepumenTa. Beeaure ums daitna sxcriepumenTa
(matuHMLe#) M HaxMmure Save. JlnamoroBoe OKHO 3aKpOeTCsi, OJKCIEPHUMEHT
coxpanuTtcs B Buje daitna LightCycler® 96 (.1c96)
6. DKCIIEpUMEHT HEOOXOAMMO TIEPEHECTH B MpUOOpP: eciii Mpudop MOJKIIOUEH Yepes
cereBoit kabemp (b0 uepes WIiFi) &k KkoOMOBIOTEPY, TO MOXHO 3arpy3uTh
9KCIICPUMEHT Yepe3 OTKPBITYI0 pabouyro mporpammy LightCycler96, nubo, eciu
pudop aBTOHOMEH, MOKHO Bocmosib30Bathess USB HocuTenem.

6.1 IlepeHoc skcniepuMenTa B mpudop ¢ nomomrsio USB HocuTens

Bceraete USB HOCHTENh C COXpaHCHHBIM Ha HeM (ailloM 3KCIIepUMEHTa
(.1c96) B mopt USB, pacnonoxeHHBII Ha TpaBoi maHenu mpudopa. Kax Toisko

LR

L, -
3Hayok USB <" . TOSBHTCA HA TMAHENM COCTOSHHS IpOrpamMMbl Ipudopa
LightCycler® 96, daiin sxcriepumenTa OyaeT 1o0aBiieH B TaOJINILy 3KCIIEPUMEHTOB BO
Briazake Overview.

® O6pasuBl MOKHO PEAKTUPOBATH IO MM TOCHE TOCTABKM DKCIIEPHUMEHTA: MporpamMma OyJeT CHHMATh
JIaHHBIE (DITyOPECIICHIINH 110 BCEM BBHIOPAHHBIM KaHajIaM JICTEKIHH €O BceX 96 JIyHOK 10 yMOIYaHUFO
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24.Jan-2018 - 1413
24-11-2017 1322 HSH7HO

3 S

N - o
®aiinel, coxpanenneie Ha USB HocuTene, 0003HAYCHBI 3HAYKOM . Daiinbl,

COXpaHEHHbIe Ha MpHOOpe, 0003HAYECHBI 3HAUKOM -, (haiinpl, KOTOpbIe XpaHATCA U
Ha npubope u Ha USB HocuTene, 0003HaUCHBI JBOMHBIM 3HAYKOM. J[JIs1 TOro 4ToOBI
nepenectd (aiin Ha mpubop (M HaoOOpOT), HEOOXOAMMO Haxath Synchronize.
ITocTaHOBKY KCIIEpUMEHTa MOYKHO MPOBOANTH Hampsamyio ¢ USB HocuTest, mocie ee
VCIENIHOTO 3aBepIlicHUsT JaHHbIe OyayT aBTOMaTHYeCcKH coxpaHeHsl Ha USB
HOCHTEE.

6.2. IlepeHoc »skcrnepuMeHTa B INPHOOpP C MOMOUIBIO paboyel MpPOrpaMMEI
LightCycler® 96

B

- inaly show Start izare
Iocie coxpaHeHMs SKcrepuMeHTa Haxmute Show Startap Wizard =~ ===l B
NosIBUBILEMcs1 OKHe BbIOepuTe Instrument Manager:

LightCycler® 96
Recent Experiments News and Support

Please choose an option below:

> Create New Experiment

> Create New Experiment from Existing

> Create New Experiment from Roche Template
>

Open Experiment

> Instrument Manager

D Result Batch Export

B mome Instrument mgomken oroGpasutees mpuGop LightCycler. 3artem
nepeiinure Ha BKJIaaky Send/Recieve Experiment m B okume You PC BwiOepute

COXPAHCHHBIN JKCIEPUMEHT U HaxMuTe ™ . DKCIepuMeHT GyaeT CKONMPOBaH B
namsth npubopa. JanpHeimuid 3amycK MpoOrpaMMbl HEOOXOJUMO MPOU3BOIUTH C
MTOMOIIIBI0 CEHCOpHOU TTaHeu Ha camoM npudope LightCycler® 96.

7. 3amyck 3KcIeprUMeHTa
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DKCIIEPUMEHT 3aITyCKaeTCsl ¢ MIOMOIIBIO CEHCOPHOTO YIpaBJIeHHs Ha IeperHeit
qacTH mpubopa.

3arpy3ute mramky jaub6o mpodupku ¢ obpasmamu B mpubdop LightCycler® 96.
Haxxmure Start Ha OOKOBOH MaHeNM OOIIMX KOMaHJ OCHOBHOTO OKHAa IpPOIpaMMBI
npudopa LightCycler®.

Ready

Overview

Testrun wapro217 [} <o

Bribepure Bkimaaky Raw Data, uto0pl HaOmromaTe MpOIECC BHITONHEHHS

IIOCTaAaHOBKHM.

8. Tlocnme 3aBepmieHUs MOCTAHOBKA HEOOXOOMMO IIEPCHECTH IICPBUYHBIC TaHHEIC,
MOJyYCHHBIC TIPOTPaMMON MpuOopa IS MIPOBEACHUS aHAIM3a B Pa0OUyI0 MPOrpaMMy
¢ nomotibio USB HocuTest 100 ¢ TOMOIIBIO CETEBOTO MOIKIIOUEHUS K TpUdopy.

9. AHaJM3 M MHTEpOPETALMS PE3YIHTATOB

Otkpoiite (aiin 3aBepIICHHOTO aHATU3UPYEMOT0 KCIEPUMEHTa (CO 3HAYKOM B’) B
paboueii mporpamme LightCycler® 96. Ortkpoiite Bkimaaky Analysis. Ha manenu

HHCTpYMeHTOB KinkHuTe 1o 3Ha4ky Add Analysis, uro6b1 106aBUTh HOBBIN aHAIIN3.

File Teols Options Window Help
REmERRE R[B|E E
Analysis I Add Analysis

Run Editor | Sample Editor | Raw Data

Qualitative Detection [Tt

Otkpoercs auanoroBoe okno Create New Analysis. Beioepute Abs Quant

Create New Analysis X

(® Abs Quant

O Endpoint Genotyping

High Resolution Melting
O Qualtative Detection
O Rel Quant

Tm Calling

Andysstome ([EHREEE |
[ o [ o |
Haxxmure OK. Bo Brmagke AnalysiS B COOTBETCTBHH € HCXOIHBIMH
HACTPOMKAMH HaXOJSATCS YEThIPE OKHA ¢ PE3yJIbTATAMU SKCIIEPUMEHTA!
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o Kpu@bl@ amnﬂudmxab;uu

e Cmanoapmmuole kpusuvie*

e Tennosas xapma

L4 Ta6ﬂuua C pesyibmamamu

sHRRR® &=
o s i | i [
ey
Kpuebie amnandukaumm kanan Texas Red wuseom B3 Kpussie amnangukayumn kasan Cy5 .
Tennosas kapra e B3 Tabnuua c pesynbraramu —ara Lic
== =

I - -
- = i
= . o
g
-

Ha mennogoii kapme (negoe nujicnee 0KHO HA PUCYHKe) 3€/1€HbIM UGEMOM
obo3nauaiomca nonoNcumensHvle 00pasybl, KPACHLIM UEEMOM 0003HAYAIOMCA
ompuyamesnbHble 00pasybl.

Bunmanue! Heo0XxoquMo BH3yalbHO OILIGHUTH KpPHBBIE aMILIM(UKALUU KakK B
celpoM BHJe (Bkianka Raw Date), Tak u nocne ananu3za (Bknaaka Analysis). Kpusble
JIOJDKHBI MMETh KJTACCHUECKYHO S-00pasHyro (opmy. OOpasibl, GopmMa KOTOPBIX HE
COOTBETCTBYET KIIACCHMYECKOW W st KoTopsix Ha kKaHaime Red (BKO) wabmromaercs
KOPPEKTHBIH pe3yJabTaT HEOOXOAMMO UCKIFOUUTh M CUUTATh OTPHLIATEIbHBIMH

Jnst o6pa3unoB, (opmMa KOTOPBIX HE COOTBETCTBYET KIJIACCHUECKOH M JUIs
kotopeix Ha kaHane Red (BKO) nabnromaeTcsi HEKOPPEKTHBIM WM OTPUIATENbHBIH

pe3yibTaTt H606XOZ[I/IMO IIPOBECTU HOBTOpHLIfI dHaJIM3 C 3Talla OKCTPAKIUHU.

T ]
nE ~2re

Mpasnansie Kpramie

OOpaREL, KOTEPMIA HECBXOAHMO MCKARUKTE
soo0 BA99zzz L S

Yyem pezynomamoe III[P-ananuza nposooumcss 6 coomeemcmeuu ¢ n.§
Hucmpykyuu no nanuuuio uiu omcymcmsuio nepeceyenus Kpueou guyopecyeHyuu ¢
VCMAHOBNEHHOU HA  COOMBEMCMBYIOueM YPO8He NOPO206OU  JuUHUeU,  4mo
coomeemcmeayem HaIuduo Ui Omcymcmeuro 3HaveHus nopo2ogoz2o yuxia «Cty ona
uccredyemozo obpasya.

4 oxno CTaHjapTHBIE KpUBbIE He OyIET COZIEpkaTh HUKAKMX JaHHBIX, TOCKONbKYy B Habopax He

MPEyCMOTPEH BapHaHT KOJMYECTBEHHOIO aHAIN3a
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Mpuno:xenue 4. Iopsinok padorsl Ha npudope CFX96 (Bio-Rad, CIIIA)

1. BximrounTs TipubOp M 3amycTuTh porpammy Bio-Rad CFX Manager.
2. B craproBom oxHe HeoGxomumo BeiOparh Create a new Run (wimm B menio File
BeIOpath New u manee Run...).

EEE]

) Cimats s rmm Exposrimeck

[=

TEspeen

) OpsmieDalefike e
) Opar 2 Gana Study \ —_
() CperiUsss Preferences

Deseiphen

Setup the piotoccl and s to begn n evperimen, = AT TR AN

=
& shepsdomcnstnfe [0k ) [ cRed | e

3. B okue Run Setup Beibparts Briaaaky Protocol u naxars kaonky Create new.... B
nosiBuBIeMcsi okHe Protocol Editor — New 3agate mapameTpsl aMmuidduKandn B
COOTBETCTBHH ITapaMeTpaMy, YKa3aHHBIMHU B Tabnuiie 7.

Tabnuna 7. TemnepaTypHo-BpeMeHHO# pexuM aMmiuingukanur Ha CFX96

Ne n/n TeMnepaTypHO-BpEMEHHOM peXUM Hucno
B IUKJIOB
1 95°C — 5 muH 1
95°C — 10 cex
2 62°C — 20 cexk, nerekumsa Fam, HEX, Rox, Cy5 45
72°C — 20 cex
3angath 00beM peakimonHON cmecu Sample Volume — 25 mkur.
4. 3amatp cxeMy IDIaHOIETa — PAcIONOKCHHE MPOOUPOK W JIETEKIIHIO

(ITyopecieHTHOTO CHTHajla BO BCeX MPOOHMPKax IO MCHONb3YEeMBIM KaHajlaM B OKHE
Plate moxyns Experiment Setup. B menro Sample type Beiopars Unknown, naxas na
kHOTIKY Select Fluorophores..., BoiOpate Tanmoukamu ¢uryopodoper ROX, HEX,
Fam, Cy5 u naxats OK, 3areM 3agaTh rajodykaMud H3MepeHHe (IyopecIeHTHOTO
CHTHAJIa B BEIOPaHHBIX MPOOHPKAX IO JAHHBIM KaHaiaMm. B okne Sample name 3amatsh
HasBaHue 00pa3noB. COXpaHUTh CXeMY TUIAHIIETA.
- PP I YT, am

S

-

OTKpBITh KpBILKY Tpubopa, HaxaB kHonky Open Lid. IToctaBuTb peakLHMOHHBIC
mpoOMpPKH B SUEHKM aMIUTMGHUKATOpa B COOTBETCTBHH C  IPEIBAPUTEIEHO
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3aIporpaMMHpPOBAaHHON CXEeMOH IuTlaHIIeTa. 3akKphITh KPBINIKY NpHOOpa, HakaB
kuonky Close Lid.

5. 3amyctuth BhIONHEHWE BBIOpaHHOW mporpammbel «[IL[P-ITOPBEYIIA-KETA-
HEPKA-®AKTOP» ¢ 3amaHHOI cxeMoil IuaHIera, HaxxaB KHonky Start Run.

6. Ilocie OKOHYAaHWS BBINOJHEHHS IPOTPAMMBbI MOXKHO TPHUCTYIHTh K aHaIH3y
PE3yIBTATOB C IOMOIIBIO MPOrpaMMHOro obecredeHus npubopa CFX96.

AHanu3 pe3yabTaToB aMmmuingukanuu 15 kanaua Cy5 (BKO).

7. Beibpats B okHe moayns Data Analysis Bo Bkmaake Quantitation mammbie mo
kanany Cy5, BBIIECIMB TalOYKOH COOTBETCTBYIOUIMH OOKC mMOJ rpaduKoM
(ryopecueHIHH.

gle|s]s]s|s
sls)sfs]s]s
H Bk ki k3
HE EIEAEIEAR
$
3

o

YCTaHOBHUTH TOPOTOBYIO JIMHUIO Ha ypoBHE, cooTBeTcTBYyROmeM 10-20 % ot
MaKCHMAJILHOTO YPOBHS (IIyOpECHEHINH, MONydeHHOro st obpasia «K+» B
NOCIEHEM IHMKIE aMIUTMpUKalyy (YpOBeHb (IyOpECUEHIIMM CYUTAIOT PaBHBIM
OnmkaiilleMy K HeMy JCICHUIO IIKAJIBl, IOMeYeHHOMY wudpoit). us asrtoro
MOPOrOBYIO JIMHUIO MOXKHO JIMOO IMEpEeTaluTh C MOMOIIBIO JICBOH KHOIKH MBIIIH,
6o BeIOpath B MeHi0 Baseline Threshold (1o mienuky npaBoii KHOIIKH MBIIIN B OKHE
rpaduka Qayopecueniun) omuio User Defined u BBecTn HyxHOe 3HaueHHE B
TEKCTOBOM IIOJIE.

Baxno, uro0bl rpaduk QuyopecueHumu Juisi obpasua «K+» moxassiBai
XapaKTepHOE SKCIMOHCHIMATPHOE HapacTaHue (IyOopecIeHTHOTO CUTHAA.

9. B Tabnuie pesynsratoB (okHOo «Quantification Data») nosiestes 3unauenus Ct.

AHanu3 pe3yabTaToB ammiauukaumuu gaa  kamaaa HEX  (Cop6yma,
Oncorhynchus gorbuscha).

10. Boibpars B okHe monyist Data Analysis Bo Bkmamke Quantitation maxubie mo
kaHamy HEX, BbmenmuB ranoukoil cooTBercTBYromMid Ookc moj rpadukoM
(uryopecuieHIMU. Y CTaHOBUTH NTOPOTOBYIO JIMHHUIO HA YPOBHE, COOTBETCTBYIoMEM 10-
20% oT MakCUMaJILHOTO YPOBHS (UIyOpEeCIeHIMH, IToJTydeHHoro it oopasna «K+» B
MoCJIeIHeM IMKIEe amIuudukayy (ypoBeHb (NIyOpECHEHINH CYHTAIOT PpaBHBIM
OmmpKalieMy K HeMy JeJICHHIO UIKajbl, HoMedeHHoMY 1m¢poii). [na srtoro
MOPOTOBYIO JIMHHIO MOXXHO JIMOO MEpeTaniuTh ¢ MOMOUIBIO JICBOM KHOIKH MBbIIIH,
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6o BeIOpaTh B MeHI0 Baseline Threshold (1o menuky npaBoi KHOIIKH MBIIINA B OKHE
rpaduka Qayopecueniun) omuuro User Defined u BBecTn HyXkHOEe 3HaueHHE B
TEKCTOBOM IIOJIE.

Baxno, uro0bl rpaduk QuyopecueHuuun st obpasua «K+» mokaspiBan
XapaKTepHOe IKCIIOHCHIIHATBHOE HapacTaHue GpIyopecueHTHOTO CUrHAa.

11. B Tabaune pe3ynpTatoB (okHO «Quantification Datar) nosiestcs 3Hauenus Ct.

Ananuz pesynomamos xananoe ROX (Kema, Oncorhynchus keta) u Fam (Hepxa,
Oncorhynchus nerka) ssinoansiiom ananoeuuno kanary HEX.

12. Vuer pesymeratoB [IlIP-ananm3a mpoOBOAWTCS B COOTBETCTBHH C 1.8
WHCTpyKIMY 1O HANIWMYUIO WM OTCYTCTBHIO IEPECEUCHUS KPUBOH (IIyOpECCHINH C
YCTQHOBJIICHHOM HAa  COOTBETCTBYIOIIEM YPOBHE IIOPOTOBOM  JMHHUEH, HTO
COOTBETCTBYET HAJIMYHMIO WM OTCYTCTBHMIO 3HAa4eHHWs MOporoBoro mwmkia «Ct» s
ucciesyeMoro oopasma.
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Mpuno:xenue 5. JIUCT BHOCUMBIX U3MeHeHH

Pepaxknus

MecT0 BHOCUMBIX
M3MEHEeHHH

CyTbh BHOCUMBIX U3MEHEHU

Bepcus 1.1 ot
11.02.2020

. 8 «HTepnperanus
PE3yNIBTaTOBY;
npuioxenus 1, 2, 3

M3meHeHs! kKaHAIIBI JCTCKIINH

Bepcus 1.2 ot

Paznen «Ilpunoxenusd»

Ho6asneHo Ipunoxenue 4
«[lopsimok paboTs! Ha IprdOpe

01.06.2021

06.04.2021 Wuctpykumn CEX96 (Bio-Rad, CIILIA)»
JloGaBiieHBI CHOCKH,
nosicHsromnne, 4To BMecto OKO
Bepcus 1.3 ot
cTp. 5, cTp. 8 JIOITyCKAeTCs HCIIOIIb30BaTh

¢uspactBop, TE-Oydep,
JUCTHJUINPOBAHHYIO BOAY

Bepcus 1.4 ot
29.09.2022

[Ipunoxxenue 2.
IMopsimok paboTel Ha
npubope JAT-96 (JIHK-
TexHoorus, Poccus)

T'eomerpraeckuii (Cp) Meton
00pabOTKU JaHHBIX 3aMEHEH Ha
noporossrii (Ct)
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ITo Bompocam kawectBa Habopa pearentoB «IIL[P-IT'OPBYIIA-KETA-HEPKA-
OAKTOP» mnm mo BompocaM TPHOOpPETeHHS TECT-CHCTEM HAaIlero IPOW3BOICTBA
mpocsba oopamarscst B OO0 «BET ®AKTOP» mo aapecy:

108840, Poccus, r. Mocksa, 1. Tpouik, yi. [IpombinuieHHas 1.2

Ten: 8 (499) 271-71-26, nobaBounbIit 243

Email: vet@faktor.ru



