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BBenenue

[Tonnorenomuast ammmdukamms JHK wu3 eaMHUYHBIX KJIETOK MIMPOKO
WCIIOJIB3YETCS B METOJIUKAX MPEUMIUIaHTAIIMOHHON reHeTndeckoi quarnoctuku (I117]1)
SMOPHOHOB C JaJbHEUIIUM aHAJIM30M METOJIaMH MAacCOBOI'0  IapajuIeIbHOIO
cekBeHupoBaHus (NGS), cpaBHurenbHol reHOMHOM ruOpuan3anuu (CGH) Ha ynnax,

BBICOKOUYBCTBUTENbHBIX [IL[P-uccienosanuii u 1.11.
Jlns  mpoBeAeHUS ~ aHAIM30B  TMEPEUUCICHHBIMM  METOAaMU  TPeOyrTCs
MHUHUMaJbHBIE KonudecTBa reHomMHoM JIHK B quanazone ot 2 1o 1000 ar. OgHako ogHa
yenoBedeckast Kierka coaepxkut okono 7 nr JJHK, mosTomy Bo3HHKaeT HEOOXOUMOCTD

IIPUMCHCHUA MMOJTHOT€HOMHOM aMHJ'II/I(l)I/IKaHI/II/I.

BapuaHThbl HCTIOJIHEHU S
Habop pearentoB s nomHoreHomHoi amrmndukamuun JHK "WGA Display"
(1anee 1o TeKCTy — HAOOP peareHToB) MPEACTABIIEH B TPEX BapUaHTaX UCIOJHEHUS:
1). Habop pearenToB Ha 12 peakmuii "WGA Display (12)";
2). Habop pearentoB Ha 24 peakuuu "WGA Display (24)";
3). Habop pearenroB Ha 96 peakuuii "WGA Display (96)".

1 Ha3nayenue Hadopa
HabGop peareHToB mnpeaHa3HaueH I aMIUTM(UKAIMA MaJIbIX KOJIMYECTB
reromHoi JIHK denoBeka (B o01iem cirydae, MIIEKOMUTAIONINX ) C MTOTyYeHueM 1 — 2 MKr
MpoJlyKTa B TeueHue 3,5 — 4 4acos.
[TpoaykT ammin@uKanyy, NOJYyYEHHBIH ¢ TIOMOIIbI0 HabOpa peareHTOB, MOXKET
OBITh KUCIIOJIB30BAH JJIS CIAEAYIOIUX BUIOB aHAIIM3A:
o ananmu3 JIHK, Beinenennoit u3 enuandHbiX kiietok (Single cell DNA analysis);
e ananu3 Bapuanuu yucia konui (Copy Number Variation (CNV) analysis);
e aHaUM3 METOJAOM MacCOBOrO mapajuienbHOro cexkBeHupoBanus (Next
Generation Sequencing (NGS) analysis);
e aHaiMM3  OJHOHYKJICOTHAHBIX  monumopdusmoB  (Single  Nucleotide
Polymorphism (SNP) Genotyping);
e aHaJM3 KOPOTKHX TaHJAEMHBIX oBTOpoB (Short Tandem Repeat (STR) analysis)
¥ oauMopdu3Ma JUTUH pecTPUKIMOHHBIX (parmentoB (Restriction Fragment
Length Polymorphism (RFLP) analysis);
® aHaJ W3 METOJOM CpPaBHUTEIbHONW TIeHOMHOW ruOpumusanuu (Comparative
Genomic Hybridization (CGH)).
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Halop pearentoB npeaHaszHaueH TOJIbKO AJig uccneaoBarenbekux ueneit (RUO).

2 XapakrepucTHKA HAOOpa

2.1 CocraB Ha0opa peareHToB
B coctaB Habopa BXOASAT CIEAYIOLIUE PEareHThI:
- 2,5x MM (mactep-mukc 0e3 pepmenTa),
- SD JIHK-nonumepasa,
- Kontponsnas JJHK, 50 ur/mxn (renomuas JIHK denoBeka),
- 5X TTLP cmecn,
- Taq JIHK-nonumepasa,
- 50x SYBR green,
- Bona mis TILIP.

CoctaB Habopa 1 00BEM peareHTOB MPUBEIEHBI B TabuIE 1.

Taoauua 1. CocraB HaGopa u 00beM peareHToB

HomuHanbHbIH 00bEM, MKJI

Ha 12 Ha 24 Ha 96

HanmenoBanue pearenta  I[IpoOoupka, ILBeT KpbIlIKH

e npodupiu peakuuii  peakuuM Ppeakuui
2,5x MM (Mactep-MHKC) 1 ‘ (uoneToBbIi 165 300 1100
SD JIHK-monmmmepasa 1 ‘ KpacCHBIH 33 60 212
Konrponsnas JHK, 50 Hr/mkn 1 ‘ 3€JIeHbIN 30 30 30
SX TP cmech 1 O MIPO3payHbIN 75 135 495
Taq JHK-noaumepasa 1 ‘ CUHMI 15 27 99
50x SYBR green 1 @ i 8 14 50
Bona nna TP N* Q OeJIbIi 1400 1400 1400

* Jlnst Habopos Ha 12 peakmuii N = 1, Ha 24 u 96 peakuuii N = 2

2.2 Koau4ecTBO NPOBOAMMBIX MOJHOT€HOMHBIX aMILTH(pUKAIHIA
HaGop pearentoB Ha 12 peakiuii "WGA Display (12)" conepXuT peakTuBbl AJis
npoBeneHus 12 peakiuii, 4TO TO3BOJISIET aMIUIM(GUIMPOBATh B OJHOW TMOCTAHOBKE
JBEHAIATh UCCIIEAYyEeMbIX 00pa3loB, MOJIOKHUTEIbHBIE U OTPUIATEIbHBIM KOHTPOJIH.
Hab6op pearentoB Ha 24 peakiuu "WGA Display (24)" conepXut peakTuBbl AJis
npoBelieHus 24 peakiuii, 4YTO MO3BOJIAET aMIUTMGUIMPOBATh B OJHOW MOCTAHOBKE

ABaAaThb YCThIPC UCCIICAYCMbBIX o6pa3ua, ITOJIOKUTCIIBHBIC U OTpHHaTeJIBHBII;'I KOHTPOJIN.

3
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Habop pearentoB Ha 96 peakuuii "WGA Display (96)" conepXut peakTUBBI 15
npoBefeHusT 96 peakiuii, 9TO IMO3BOJSIET aMIUTM(UIMPOBATH B OJHON IOCTaHOBKE

ACBAHOCTO HICCTh UCCIICAYCMbIX 06pa3ua, IIOJIOKUTCIBbHBIC U OTpHHaTeHBHBIﬁ KOHTPOIJIN.

2.3 Ilpunuun aeiictBusi Habopa

MeTto MOJTHOr€HOMHOM aMIUTM(UKALMU, UCHOJIb3YEMBIH B HaOope, sBIsIETCA
YIIy4LIEHHON BEpcUe JEr€HEPAaTUBHOU osmro-I11{P (DOP-PCR) c
ONITUMU3UPOBAHHBIMU TIOCJIEIOBATEILHOCTSMH MPAiMEPOB U YHUKAJIbHBIM (pepMEHTOM
— SD JIHK-nonuMepazoit. 9ToT hepMeHT codeTaeT B cebe ClIOCOOHOCTh BBITECHITh HUTH
JHK ¢ coxpanenuem ctabuinbHOCTH mpu Temneparype no 92°C. bnarogapsi TaHHbIM
O0COOEHHOCTSIM 3TOT (PEPMEHT MOYKHO HCIIONb30BaTh JJI1 00€UX CTaAUN aMIUTU(UKALUU
(HayasbHBIN HecenuPUUECKU OTKUT TpaiMepoB M JajbHEHIIas aMIIupuKanus
(dbparmeHToB) 0€3 3aTpaT BpEMEHH Ha JIONIOJTHUTEIBHOE MUIIETUPOBAHUE.

HabGop pearentoB copepx’ut Mactep-Mukc 2,5x MM, B cocTaB KOTOPOIrO BXOZST
BCE HEOOXOIMMBIE peareHThl JUIsl MPOBEACHUs MOJHOreHoMHOM amruindukanuu JJHK
obOpasma, 3a wuckmoueHueM SD JIHK-moaumepaswl, mMmocTaBiisieMOdl B OTACIBHOM
poOHUpKe.

st oueHkH 3PpHEKTUBHOCTH MOJTHOT€HOMHOM aMIUTM(pUKaIMK HA0OP COAEPKUT
peareHTsl 1t nposenenus [P B pexxumMe peaibHOro BpeMeHHU.

B kxaxmoii 1OCTaHOBKE IIOJIHOTGHOMHOW — aMIUTM(UKAIMA  HEOOXOIHMO
UCIIOJIb30BaTh MOJIOKUTENbHbIE KOHTposibHbIe 00pasuel  (IIKO1 wu IIKO2) wu
oTpuuaTenbHbli KOHTposibHBIA 00pazer] (OKO). [TIKO1 u IIKO2 coaepkaT reHOMHYIO
JIHK uenoBeka B paznuunbix KoHIeHTpanusax. OKO coxepxut Bogy ais TIIP.

2.4  OrpaHuyeHMs NpH NPUMeHEHUH
Jnst AOCTMKEHUS HaWIy4yllero pe3ysbTara aMIUIM(QUKALUU CIEAyeT H30erarb
ucnonb3oBanus JJHK, momyueHHON W3 OKpallleHHBIX KIIETOK, a TakKKe M3 00pa3loB,

(UKCHUpPOBAaHHBIX B (hOpMaJIUHE.

3  Mepbl IPeIOCTOPOKHOCTH
3.1 Jlomyckate k paboTe ¢ HAOOpPOM peareHTOB TOJBKO TMEPCOHAN, OOYUYEHHBIN
METO/IaM MOJIEKYJISIPHON AMArHOCTUKH U npaBuiiam padotsl B [11[P-nmabopatopumn.
3.2 IlpumensTs HaOOp pPEAreHTOB CTPOrO MO HA3HAYEHUIO, COIVIACHO HACTOSALIEH
UHCTPYKIIUH.
3.3 Pabory cnenyer npoBoauth B [11[P-60kce 6mobezonacnocTu 11 kmacca 3amuThl.
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3.4 Bo uzbexaHue pHcKa KOHTaMUHAIMU MPOBOAUTH Bbiaenenue odpasnos JJHK u
nocraHoBky I[IIIP B ormenbHBIX nomemieHusx (30Hax). He Bo3Bpamath oO0paslibl,
peareHThl 1 000pyA0BaHKE B 30HY, B KOTOPOU ObLJIa IPOBEICHA MTPEABIAYIIAS CTAHS.

3.5 [Ilpu pabore ¢ HaOOpOM peareHTOB HCMOJIB30BaTh JTAOOPATOPHYIO OASKIY U
OJTHOPA30BbI€ MEIUIIMHCKHE IepyaTku Oe3 Taibka. THIaTeNIbHO BBIMBITH PYKH I10
OKOHYaHUU PabOTHI.

3.6 Kaxmoe pabodyee MeCTO IOMKHO OBITH CHA0KEHO COOCTBEHHBIM Ha0OpOM
J103aTOPOB MEPEMEHHOT0 00BhEMa, HEOOXOIUMBIMU BCIIOMOTATEILHBIMU MaTepHaIaMUd U
o0opyIoBaHUEM. 3ampelaeTcs uxX nepeMerieHne Mex1y pabouyuMu MECTaMHU.

3.7 Ilpu mocranoBke IILIP wucmonp30BaTh M MEHATH IOCTAE KaXKIOW OIepamuu
OJTHOPA30BbI€ HAKOHEUYHWKHM C  GWIBTPOM JUIs aBTOMATHYECKUX  J103aTOPOB.
Hcronb30BaHHBIE HAKOHEYHUKU W MPOOHMPKH cOpachiBaTh B CHCIHAIBbHBIA KOHTEHHED,
colepKalluid  Ae3uH(UIMpYIOUIee CPeACTBO JUIsl 00€33apa)KuBaHUsI MEIUIIUHCKHUX
OTXOJIOB.

3.8 HM306eraTh KOHTaKTa C KOXKEH, IJ1a3aMH M CIIM3UCTBIMU oOonmoukamu. [1pu KoHTaKTe
HEME/JICHHO TPOMBITh TOPAXEHHOE MECTO BOJOW W OOpPaTUThCSA 3a METUITUHCKOU
MIOMOIIBIO.

3.9 [Ilocne okoHuanust padboOT Il AS3UMH(EKIINN U TPEIOTBPAlICHUS] KOHTAaMUHAIIUH
BCe pabourWe TOBEPXHOCTH U OOOpYAOBaHHE CJIEAYeT TOABEPrHYTH JCHCTBUIO
OakTtepunuaHblx Y@ mamn B TedeHue | yaca. IlpoBectm 00paboTKy paboumx
MIOBEPXHOCTEH 000pyA0BaHUS AC3NHPHUIMPYIONTUMH CPEIACTBAMHU.

3.10 He ucnonp30BaTh KOMIOHEHTHI HAOOPOB PEAreHTOB U3 PA3HBIX CEPUH.

3.11 He wucnonp3oBaTh HAOOp pPEAreHTOB IO WCTEUCHUHW CPOKAa TOAHOCTH, TPHU

HapYIIEHUU YCIOBUN TPAHCTIOPTUPOBKHU MJIU XPaHEHUS.

[Ipumeuanue— HabGop peareHTOB HE COJEPIKHUT BEIISCTB B KOHIICHTPAITUAX,
00JaIafoNINX KaHIIEPOT€HHbIM, MYTAareHHBIM JEHCTBUEM, a TaKXkKe BIHUAIOINIMX Ha
PENPOAYKTUBHYIO (YHKIMIO dYenoBeka. [Ipum HCMonp30BaHMM 10 HA3HAYEHUIO U
COOJTIOICHUN MEep MPETOCTOPOKHOCTH SBIISICTCS O€30MaCHBIM.

3.12 Hewucnonb30BaHHbIE PEATeHTHI, PEAreHThI C UCTEKITUM CPOKOM T'OJTHOCTH, a TAKKe

UCIIOJIb30BAaHHBIE pEareHThl, OWOJIOrMYEeCKUN MaTepuall M YIAKOBKY IOJIBEpraTh

00paboTKe Ae3nHPHUIMPYIONTUMH CPEICTBAMHE C TOCIEAYIONMIECH YTUIU3ANEeH COTIIacHO

Canllun 2.1.7.2790-10 «CaHuTapHO-3M1AEMUOJIOTHYECKUE TPEOOBAHUS K OOPAIEHUIO C

MenuuHckumu — otxonamm». BHUMAHUME! Tlpu ymaneHun OTXOZOB  TOCHE

amudukanuu (MpoOUpok, coaepxkamux npoaykTsl [1IIP) HemonycTumMo oTKphIBaHUE
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HpO6I/IpOK )41 p336pBISFHBaHH€ COACPKUMOI'O, IIOCKOJIBKY 3TO MOKCET IIPHUBCCTU K

KoHTaMuHanuu npoaykramu [11IP mabopaTtopHOi 30HBI, peareHTOB U 000PY10BaHMUS.

4 OOopynoBaHue U MaTEePHUAJIbI

4.1 Oo6opynoBanue, He0OX0AMMOE 111 PA0OTHI ¢ HAOOPOM peareHToB

ABTOMaTHYECKHE J03aTOPHI OJTHOKAHAIBHBIE TIEPEMEHHOT0 00BbEMa, Pa3HBIX
oobemoB (Hampumep, DiscoveryComfort, Corning HTL SA, Tlonbima win
aHaJIOTUYHBIC).

Awmmnudukatop (Hanpumep, BUC M111-02-48, OO0 «bUC-H», Poccus nnmn
aHAJIOTUYHBIN).

Ammuindukatop B peanbHoMm Bpemenu (Hampumep, CFX96 Touch Bio-Rad
laboratories, Inc. CIIIA niu aHaJIOrMYHBII).

Onyopumerp s usmepeHus konueHtpauuu JHK (mampumep, Qubit 3.0
Thermo Fisher scientific Inc. CILIA niu aHaTOTHYHBIH).

MarHuTHbIN IITAaTUB JJIs1 paboThI ¢ TpoOupkamMu oovbeMoM 0,2 My (Harmpumep,
000 «Komnanus Xenukony», Poccust uim aHaIOrM4HbIN).
Munu-uentpudyra-poprekc (Hampumep, «Mukpocnua» FV-2400 SIA
«Biosany, JlaTBust niiu aHAJIOTUYHBIH).

[ITIP-60kc 2-ro kjacca Ouoyiormyeckoi 3amuTel s padorsl ¢ JIHK
(manpumep, BAB-IILP-Jlamunap-C, 3AO «Jlamunapusie cuctembl», Poccus
WJIM aHAJIOTUYHBIN).

Tepmocton xonoausii (Hanpumep, Mukporepmoctat M-210, OO0 «bUC-Hy,
Poccust wiin aHaJIOTUYHBIN ).

XOMOAWIBHUK € MOPO3WIbHOM KamMepod oT muHyc 18 mo mmnayc 25°C
(manmpumep, ATLANT XM-6023-031, 3A0 «ATJIIAHT», Pb wnu

aQHAJIOTUYHBIN).

4.2 MarepuaJbl, He00X0AUMBbI€ JJIsl PA00THI C HAOOPOM PeareHToB

KonTelinep 0IHOpa30BBIM, IJIACTUKOBBIA 1Jisi cOpoca OTXOAOB (HampuMmep,
«EK-01», OO0 «KM-ITPOEKT», Poccus niau aHaJIOTHYHBIN).

[TpoOupku MukporeHTpudyKHbIC TpaTyrupoBaHHbie, 00sEMoM 0,2; 0,5; 1,5 mn
(Axygen Inc., CIIIA wmu Bio-Rad Laboratories Inc., CILIA).

CrpunioBanbie ipodupku, 0o0bpémom 0,2 mit (Axygen Inc., CIIIA wim Bio-Rad
Laboratories Inc., CIIIA).

HakoHneunuku /1t 103aTOPOB YHUBEpCAIbHBIE ¢ GUIBTPOM, PA3HBIX 00HEMOB
(manpumep, Axygen Inc., CIIA wiu aHaioru4Hbie).
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— IlepuaTku MEOUUMHCKHE OJIHOPA30BbIE€ HEOINYAPEHHbIE HUTPUIOBBIE WIH
natekcuble (Hanpumep, TG MEDICAL Sdn. Bhd., Manaiizus wunu
aHaJIOTUYHBIE).

— IITaTuBel a1t npoOUPOK pazHbIX 00BEMOB (Hanpumep, Axygen Inc., CHIA win
aHaJIOTUYHBIC).

— Marnauthasie yactunpl (Hanpumep, AMPure XP, Beckman Coulter Inc., CIIIA

WJIN aHAJIOTUYHBIE)

5 MarepuaJj 1Jd NpPoBeIeHUs MOJTHOT¢HOMHON aMIIu(pUKaALUN

B kagecTBe wMarepwaiia Il TPOBENCHUS TMOJTHOTCHOMHON aMIUTH(pUKAIINH
ucnosb3yercs or 15 mo 500 nr renomuor JJHK muexkonurarommx, BBIAEICHHOW W3
JOOBIX BUJIOB OMOJIOTUYECKUX TKAHEH U HKUIAKOCTEH.

B HaGop ne BxoasaT pearents! 11 BeineneHus JJHK. Jlnsg nonyuenus [JHK moxHO
MCIOJIb30BaTh HAOOPHI peareHToB s Bbaenenus JJHK pasnuunbix mpousBoautenei.

Breinenennsie o6paszupsl JIHK HE0oOX0nUMO XpaHUTH € COOJIFOACHUEM YCIOBUU
COTJIAaCHO TPeOOBaHUSAM MHCTPYKIMHU UCTIONb3yemMoro Habopa s Beiaenenus JJHK u ¢

coOJIroIcHuEM Mep, ITPEA0TBPAIIAIOIINX KOHTaMUHAITMI0 00pa3oB dyxepoaHoit JTHK.

6 IloaroroBka kK padore
6.1 Ortobpare u mnoamucath HEOOXOIMMOE JUIsi PabOThl KOJUYECTBO MPOOUPOK
ooremMom 0,2 MJI B COOTBETCTBHH C KOJIHYECTBOM M MApPKHUPOBKOW HCCIEAYEMBIX
00pa3IoB, MOJOKUTEIBHBIX KOHTPOJbHBIX 00pa3noB 60 nr (IIKO1) u 15 nr (ITKO2) u
OTPHUIIATEIILHOTO KOHTpOJIbHOTO oOpasia (OKO).
BHUMAHMUE! I[Tomumo wuccnenyemsix obpasmoB JIHK B kaxmoil moctaHoBKe
HeoOxoanmo ucmob3oBaTh ITKO1, ITIKO2 u OKO.

6.2 Paccuntate HE0OXOAMMOE KOMUYECTBO PEAreHTOB Ui MPUTOTOBIICHUS
PEaKIMOHHON CMECH C Yy4YeTOM KOJIMYECTBa aMIUTM(PUIUPYEMbIX 00pa3lioB, a TaKKe
[TIKO1, I[TKO2 u OKO.

6.3 O6mmit 00beM BCEX KOMIIOHEHTOB B OHOW MPOOUPKE COCTABIISAET 25 MKII.
N3 HUX peaklMOHHAasg cMeCh cocTaBisieT 22,5 Mk, uccneayemblii oopasen JHK — 2,5
MKIJL.

OObeMBbl peareHTOB PEAKIMOHHOM CMECH Ha OJIHY PEAKIUIO TMPEICTABICHBI B
Tabnwue 2.
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Tabauua 2. O0beMbI peareHToB Ha OJHY PeaKuuIo

Pearent Oo0beMm pearenToB (V), MKJI
2,5x MM (Mactep-MHKC) 10
SD JIHK-nonumepasza 2
Bona nmos TTLP 10,5

[Ipumeyuanue— B caydae, eciiu konnuectBo JIHK B 2,5 Mk oOpasua Hike
pekomenayemoro (15 mr), ciaeayer BHeCTH B IpoOUpKYy Oobiinii o0beM o0pasia,
COOTBETCTBCHHO YMEHBIITUB 00HEM BOBI B PEAKIIMOHHON CMECH.

Peakimonnyto cMech peKOMEHIYETCSI TOTOBUTH C HEOOJIBIIIUM 3a11acoM, IIPUMEPHO
B 10%, TOoraa pekomeHyemblit pacueTHbli ko3¢ urment (K,) cocrasur 1,1.

Pexomenmyembpie 00BbEMBI pPEareéHTOB PEAKIIMOHHOW CMECH Ha OAHY PEaKIUIo
MpeCTaBJIeHbI B Ta0uIe 3.

Taoumnua 3. PekoMenayembie 00beMbl peareHTOB HA OJJHY PeaKIUI0

Pexomenayemblii 00bem peareHToB (Vp), MKJI

Pearent
Vp=kp*V, (kp =1,1)
2,5x MM (MacTep-MHUKC) 10*1,1=11
SD JIHK-nonmumepasa 2*1,1=2,2
Bona mos TP 10,5*1,1= 11,55

Koneunble 00BEMBI pPEAreHTOB PEAKIIMOHHOM CMECH IS  IOCTaHOBKHU
HCCIIeyEeMBIX 00pa3IioB onpeaesatoTcs mo dhopmyie (1):

(1). Vi=(N+3) *V,,

rae Vi — KOHEUHbI 00beM peareHTa peakiiuOHHONW CMECH,

N — gncio uccienyeMbx 00pas3IoB B OJHOM MOCTAHOBKE,

V, — peKOMEHyeMblil 00beM peareHTa peakllMOHHONW CMECH.

PeakuinoHHy10 cMeCh B OJJHOM MOCTAHOBKE PEKOMEH/IYETCSI TOTOBUThH KaK
MUHHUMYM JJISI TpeX 00pa3IoB, YTOOBI MPEAOTBPATUTH OMIUOKY MUMETUPOBAHUS MAJIBIX
00BEMOB.

[TPUMEP! Pacuer koHEUHBIX 00BEMOB PEarcHTOB PEAKIIMOHHOW CMECH JIJIs
noctanoBku Tpex oopasnos (N = 3), [IKO1, [TKO2 u OKO.

Paccuurtaem koHeuHble 00bEMBI peareHToB 1o Gopmyie (1), ucrnonb3ys 3HaueHUs
PEKOMEHTyeMbIX 00bEMOB PeareHTOB, PeICTaBICHHBIE B Ta0IuIle 3.

Pesynbrarhl pacueToB npeacTaBieHbl B Ta0IuUIE 4.
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Taoumua 4. KoHeyHbie 00beMBbI peareHTOB HA OJIHY IIOCTAHOBKY

Koneunslii 00beM pearentoB (VK), MKJI

Pearent
Vi = (N+3)* Vp
2,5x MM (MacTep-MHKC) 11*(3+3)=66
SD JTHK-monumepasa 2,2*%(3+3)=13,2
Boma st TTLP 11,55*(3+3)= 69,3

6.4 TloaroToBuTH peareHThl K pabOTe Kak yKa3aHo B TaOJHIIE 5.

Tabsauna 5. IloaroroBka peareHToB K padorte

HaumenoBaHue peareHTa LBeT KpbIIKHU IMoaroroBka k padore
MPoOMPpKH

Bopna nua ITHP Oenbrit Pa3zmopo3uths npu KOMHATHOM TEMIIEpATYpE.

. PazMopo3uTe npyu KOMHATHOH TemMIepaType.
2,5X MM (MacTep-MHKC) ‘ $roneToBBIH [ epeMeIIaTh Ha BOPTEKCE  KPATKO

‘ - HEHTPUPYrUpoBaTh B TeUeHUE 1-2 cex npu
Kontponsnas JJHK, 50 ur/mxn 3€JICHBII 1000 06/MuH
. KpaTko neHTpudyrupoBaTh B TeU€HUE

SD JIHK-nmoimmmepasa ‘ KpacCHBII P LCHTPH(YIHp

1- 2 cex ipu 1000 06/MuH

He ucnonb3oBats BopTekc miusi SD JIHK-monmumepassl, 3T0 MOXKET MPUBECTU K
WMHAKTUBaLUHU (hepMeHTa.

[Toarorosuts [IKO1 u IIKO2. Konuenrpauus kontpoasHoi JIHK, BkitoueHHOM B
coctaB HaOopa, cocrtaBisier 50 Hr/mki. Ilepen wucnonb3oBaHueM €€ HEOOXOAMMO
pa36aButh Bomoit s NP mo konuenTpammii 25 nr/Mkia u 6 NOI/MKI, UCHOIb3YS
nBycTanuiiHoe pa3Benenue. Hanpumep, k Boae ais [P, o6bemom 99 Mkn n1o6aButh 1
MKJ1 KoHTpodbHOM JIHK, nepemeniats Ha BOpTEKce U KPaTKO HEHTPUPYTUPOBATh, MOCIE
yero k Boje s [TIP o6vemom 19 Mk u 79 mMxn qo6aButh 1o 1 MKII MOJTYy4EHHOTO
pactBopa koHTpoabHOU JTHK.

B kaxxnoii mocTaHOBKE HEOOXOIMMO UCI0JIb30BaTh CBEXKenpUroToBiaeHHbIN [IKO1
u [IKO2.

PazMecTuTh TOATOTOBJIEHHBIE pPEAareHTbl Ha TEPMOCTOJIE, MPEIBAPUTEIBHO

oxJaxaeHHoM 10 4°C (s OXJIaXAEeHUs PEareHTOB MOYKHO UCIIOIb30BaTh JEN).

7 IIpoBeaeHue MOJHOICHOMHOM AMILIM(PUKALUA

7.1 IlpurotoBjieHue aMNJIu(pUKANMOHHON cMecH
CnuTh paccyMTaHHBIC KOJMYECTBA KOMIIOHEHTOB PEAKIMOHHOM CMecH B
poOUpKY, MepeMeniaTh Ha BOPTEKCE U COPOCUTH KaIlIk Ha JHO MPOOUPKHU C MIOMOIIBIO

KOpOTKOro 1neHTpudyrupoBanus B Teuenue 1-2 cexk npu 1000 06/muH.

Bapuanr 1: 100012, Bapuanr 2: 100024, Bapuanr 3: 100096



f-/
/. buo/lurk
) naboparopus .
FeHOAMArHOCTUKN WGA Display UacTpyKius 110 mpruMEHEHHIO

BAXHO! Ilocne npuroToBieHUs] peaKIUOHHBIX CMECEN OCTaBIIMECS PEArcHThI
cpa3y yopaTh Ha xpaHeHnue npu muHyc 18°C.

Braectn mo 22,5 MK peakIMOHHOW CMECH B MPOMAPKUPOBAHHBIE MPOOUPKH.
JoGaButh 2,5 Mk unu ucciaeayemoro ob6pasua wiu [IKO1, TIKO2, unu OKO B
COOTBETCTBYIOILIIUE IPOMApPKUPOBaHHbIE MPoOUpKkU. KoHeuHbI 00BEM CMECH B KaXKIO0M
npobupke coctaisieT 25 Mk, KpaTko nepemeniaTh coaepKuMoe MpoOUpOK Ha BOPTEKCE
U coOpaTh Karuim Ha JHE TPOOMPKU C TMOMOIIBI KOPOTKOTO IEHTPH(PYTHPOBAHUS.

[TomecTuTh TPOOUPKHU B aMILTU(UKATOP.

7.2 IlpoBenenue amminpuKanuu

[TpoBecTn ammuuKaIyio B COOTBETCTBUU C IPOTrPAMMOM, MPEACTABICHHON B
Tabnuie 6.

Taboauuna 6. Ilporpamma aMmmiupukanun

Temmeparypa, °C Bpems, cex Pexomenayemas cxopocoTb KoauuecTBO
U3MeHeHHus Temnepartypsbl, °C/cex HHKJIOB
92 120 Harpes — 1,8 1
92 40 Harpes — 1,8
30 120 oxnaxzaenue — 0,3 6
68 300 Harpes — 0,3
92 30 Harpes — 1,8
62 90 oxnaxaenue — 1,8 18
68 300 Harpes — 1,8
68 300 1

BHUMAHUME! Temneparypa HarpeBa KpbIIIKM aMIUIM(pUKATOpAa JOJKHA

coctaByiaTh 105°C.

8 OueHka pe3yJibTATOB MOJHOT€HOMHON aMILIMPUKAUU
Jnst  oleHKHM pe3yabTaTa IMOJHOTEHOMHOM aMIuuuKanuu Mpejjaraercs

ucnosb3oBats Mero I[P B pexxnme peanbHOro BpeMEHHMU.

8.1 Ilposenenue I[P B pexxume peajibHOT0 BpeMeHHU
Heo0xonumo oTo0path U MOANKUCATH CTPUIIOBaHHBIE TPOOUpPKU 00beMoM 0,2 mi
g nposeaenus [P B pexxnMe peanbHOro BpEMEHU C NMPOAYKTaMHU aMIUIU(UKALUU

uccienyeMbix u KoHTpoiibHbIX 00pasioB [IKO1, [TIKO2 u OKO.

10
Bapuanr 1: 100012, Bapuanr 2: 100024, Bapuanr 3: 100096



/ﬁuoﬂuﬂx

) naboparopus .
FeHO/MarHoCTUk WGA Display UacTpyKius 110 mpruMEHEHHIO

Paccuntath HEoOXOAMMOE KOJIMYECTBO PEAreHTOB Il  IPUTOTOBJICHHUSA
PEAKIIMOHHON CMECH C y4yeTOM KOJIMYECTBA aMIUTM(PUIUPYEMBIX 00pa3loB, a TaKKe
[IKO1, I[TKO2 u OKO.

O6mwmit 00beM Bcex KOMIIOHEHTOB B OJJHOM MpoOUpKe cocTaBiseT 25 Mki. M3 Hux
pPEAKIMOHHAsL CMECh COCTABJISIET 23 MKJI, UCCIIEAYEMBI 0Opazel aMIuii(ukaTa — 2 MKIL.

OObeMbl peareHTOB PEaklMOHHOM CMECH Ha OAHY PEaKIMIO IMPEACTaBICHbI B
Tabnuie /.

Taoanua 7. O0beMbl peareHTOB HA OJIHY PeaKIUuI0

PearenT Oo0bem pearentoB (V), MKJI
5x ITLP cmech 5
Tag JIHK-nomumepasa 1
Bona s TP 16,5
50x SYBR green 0,5

[Tepen HauanoM pabOTHI HEOOXOUMO MOJATOTOBUTH PEAreHTHI K paboTe Kak
yKa3zaHo B Tabmiuie 8.

Tadauua 8. IloaroroBka peareHToB K padore

[BeT KpbIIKH

HaunmeHnoBanue pearenra IToaroroska k padore

NpoOUPKH
5x TTLIP cMech NPO3pauHbIit Pa3Mopo3uTh pu KOMHATHOW TeMIIEpaType.
[epemerniaTe Ha BOPTEKCE U KPATKO
. HEHTPUPYTUPOBATh B TE€UCHUE 1—2 CEK NpH
Bona s TP Q OenbIin 1000 o6 /vum
[lepemeriaTh Ha BOPTEKCE U KPATKO
50x SYBR green . YEPHBIN eHTpUyrupoBaTh B TeUeHue 1-2 cex npu
1000 o6/mun
) o KpaTko uentpudyruponats B TeueHue 1-2 cex
Taq JHK-momumepasa ‘ CHUHUHU np 1000 06/MuH

He ucnonb3oBats Boptekc aia Taq JHK-nonumepassl, 3T0 MOKET MPUBECTH K
WHAKTUBAIUH.

[TpoAyKThl TMOMHOTEHOMHOW AaMIUTU(UKAIIMA HCCIAEAYEMBIX M KOHTPOJBHBIX
o6pasuos (IIKO1, ITKO2 u OKO) Heo6xoauMo passecTr Boxoi B 10% pa3 B oTaeNbHBIX
npobupkax. Hampumep, k Bome, oO0beMoM 99 mkn no6aButh 1 MK amruiudukara,
MepeMenIaTh Ha BOPTEKCE U KPATKO IEHTpU(PyrupoBarth, mocie 4ero K Boje ooremom 99
MKJI 100aBUTH 1O 1 MKJI IOJTYYEHHOTO pacTBOpa aMIUTu(UKaTa.

Cauth paccuuTaHHbie OOBEMBI KOMIIOHEHTOB PEAKIMOHHOH CMECH B OAHY
MpOOUPKY, IepeMeIIaTh Ha BOPTEKCE U COPOCUTH KaIlIM Ha THO MPOOUPKU C MTOMOIIBIO
KOPOTKOTO IIEHTPU(YTrUpOBaHHUS.

BAXXHO! Ilocne npuroToBieHHs] pEaKIIMOHHBIX CMECEN, OCTaBIIMECS PEArcHThI

cpa3y yopatb Ha xpaHenue npu munyc 18°C.

11
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Buectn mo 23 MK peakIIMOHHOW CMECH B MPOMApPKUPOBAHHBIE MPOOUPKH.
JloGaBUTH 10 2 MKJI paHee pa3BeieHHoro aMiutudukara (ucciaemayembie oopasisl, [IKOT,
[TKO2 u OKO), B COOTBETCTBYIOIINE MPOMAPKUPOBaHHBIE TPoOUpKH. KoHEeuHBII 00BEM
aMIUTU(PUKAIIMOHHOW cMecH cocTaBisieT 25 Mk, Kparko meHTpudyrupoBath CMECH,
4yTOOBI cOoOpaTh Karui Ha AHe npoOupku. [lomecTuTh mpoOUpKH B JETEKTUPYIOUIUN
aMIUTH(UKATOP.

[IpoBectn ammIuuKanyio B COOTBETCTBUU C MPOTPAMMOM, MPEACTABICHHONU B
Tabnuie 9.

Ta6auua 9. Ilporpamma aMniMpukannu

Temmneparypa, °C Bpewmsi, cex W3mepenue ¢iyopecuenuuu KO;?;?:SEBO
95 120 1
95 15 Her
60 30 »
72 40 Jla

BHUMAHUME! Temneparypa HarpeBa KpbIIKM aMIUDIM(pUKATOpa JOJKHA
coctaisTh 105°C.
Perucrpanuro curnana ¢payopecieHImy IpoBoauTh Ha kaHaiie SYBR.

8.2 AHaju3 pe3yJibTATOB

3HaueHHEe TOPOrOoBOI0  YPOBHA  (PIIyOpecUEeHUMH  KPUBBIX  IPOJYKTOB
MOJITHOT€HOMHOM aMITTU(UKAIIUN UCCIEyEMBIX 00pa3lOB JOKHO HAXOAUTHCS MEXIY
3HAUYEHUSAMH MMOPOTOBOTO YPOBHS KpUBBIX mpoaykroB amiuiudukanuu [IKO1 u TTKO2.
Paznuma Mexny 3HadeHUS MU TMOPOTOBOTO ypoBHs KpuBbiX amrutudukarmu [IKOI1 u
I[IKO2 pomxkHa cOCTaBiATh 2-3 [HKJIA. 3HAYEHHE IOPOrOBOTO YPOBHS KpPHUBOWM
ammupukamn OKO nomkHO npeBblIaTh 3HAYEHUE YPOBHS KPUBOUM aMIuu(pUKauu
IIKO2 Ha 5-6 uuknoB. B ciaydae, eciin 3Ha4€HUsI MOPOTOBBIX YPOBHEW OTIMYAKOTCS OT
OINMCAHHBIX BBIIIE, PE3YJIbTAaThl aHaNIM3a MOTYT OBbITh HEJOCTOBEPHBI. B03MOXKHBIE
npoOJieMbl U CIOCOOBI UX YCTpaHEHHUs NpeacTaBieHbl B Tabmuue 10 n.9 Hacrosmiein
MHCTPYKIIUH.

Ha pucynke 1 mnpencraBieH mnpumep pe3yiapTara aHaiu3a MPOAYKTOB
MOJTHOT€HOMHOM aMIUTU(UKALUU UCCIENYEMBIX U KOHTPOJIBHBIX 00Pa3I0B C MOMOLIbIO
[1L[P B pexxume peasnbHOro BpeMeHu. Mccaenyempie 00pasisl conepxanu 15, 30, 60, 125
nr reHomHoi JIHK uenoBeka. AHanu3 ObuT MPOBEAEH C MOMOIIBIO JIETEKTUPYIOLIETO
amruindukaropa Real-time CFX96 Touch, Bio-Rad.

12
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Amplification

1200 4 oo e e a
Hcenenyembie obpasunr JJHK

1000 __ﬁHKO.El. nIIKO2Z .............................................. i
800 b - i gE A .

=]
B 600 o A i
400 B S rrrrrrrrrrrrrrrrrrrrrrr .
200 - A rrrrrrrrrrrrrrrrrrrrrrrr .
0 — e g EETITINEEIITITEy g g !
10 15 20 25 30 35

Puc. 1. [Ipumep kpuBbIX (hIyopecueHIuN TPOTYKTOB OJTHOT€HOMHOMN
aMIUTH(UKAIIMHA UCCIIETYEMbIX U KOHTPOJIBHBIX 00pa3iloB, B OTHOCUTEIBHBIX €TMHUIIAX

(RFU). 3nauenue nmoporosoro ypoBHs diryopecieniuu (100) ycTaHOBICHO BPYYHYIO.

Ecnu 3HaueHune moporoBoro ypoBHs (hJIyOpeCICHIIMU HCCIIeayeMoro oopasiia
YIOBJIETBOPSIET TpeOOBaHUSM, NPE/ICTABICHHBIM B Hadalie JaHHOro paszaena (8.2), To
Jayee peKOMEHIYETCSl MPOBECTH OYUCTKY IMOJYYECHHOTO MPOIYKTa aMIUTU(GUKAIIH C
UCIIOb30BaHUEM MarHuTHbIX vactull (Hampumep, AMPure XP, Beckman Coulter,
CHIA) u3 pacuera: 00beM J00aBIsIeMbIX YaCTHUIl paBeH 1,8 o0beMa amruindukara.

N3mepenne xkonmuyecTBa aMImiMdukaTa MPOBOAUTCS  (IIyOpPOMETPUUECKUM
METOMOM. TUMWYHBIA BBIXOJ TPOAYKTOB aMIUTM(PUKAINK HCCICAYEMbIX 00pa3IioB
coctanisieT 15-40 Hr/MKIL

[lonyuyeHHBIH TPOAYKT aMIUIM(pUKAIMA MOXET OBITh HCIIONB30BaH IS
JaNbHEUIIUX HWCCIENOBaHUM. AMIUTM(PUKAT XpaHUTh HE Oojiee OAHOrO Mecsila IMpu

temreparype Mmunyc 18°C.

13
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9 Bo3moxkHbIe MP00JeMbI U CIIOCO0bI UX YCTPAHEHUS

Taoaunua 10. Bo3amo:kHbIe MP006j1eMbl U CIOCO0BI UX YCTPAHEHUS

IIpodsema Bo3moskHast npuunHa Ycrpanenue
1. Hcnons3oBanue 1. Hcnons3oBath
Kpussie
HECOOTBETCTBYIOIINX MTPOOUPOK. PEKOMEHI0BaHHEIC MPOOUPKH,
aMIUTHQUKAITIT
2. Hcnons3oBanue JIHK, coryacHo m. 4.2.
HCCIIEYEMBIX

00pa3IoB nepeceKaeT
MOPOTOBBIN YPOBEHB

BBIJICJICHHOM M3 OKPAILIEHHOTO

MaTepHasa Ui (UKCUPOBAHHOTO B

2. He ucmonp3oBarth

OKpalICHHBIA MaTepuas Win

dhopmanune. (GUKCUPOBaHHBIN B (hOpMaTHHE.
bayopecieHIun
. 3. JIHK B oOpa3siie 3. Heobxomumo cobimoienne
MO3/IHEE KPUBOI .
K02 JerpainipoBaHa. YCIIOBUI TPAaHCTIOPTHUPOBKH U
xpanenus oopasmos JIHK.
Kpussie
1. IToxarorosurs [1KO B
aMITU(QUKAITIN 1. Kontponbsnas JJHK
MEHBIIIEM pa3BeJIcHUH (HaIpuMep,
UCCIIETyeMbIX aJicopOMpoBaIach Ha CTEHKU

00pas3IoB IepeceKaroT
IIOPOT'OBBIA YPOBEHb
dryopecueHIun
paHbIlIEe KPUBOU
[IKOL.

IPOOUPKH MPH XPAHCHUH.
2. Hcnons3oBanue

HECOOTBETCTBYIOIIUX MPOOUPOK.

BMecTO 25 nir/MKII 70 50 nr/MK).
2. Hcnonp3oBaTh
PEKOMEHI0BaHHBIE TIPOOUPKH,

corjiacHo 1. 4.2.

Kpussie
aMIUTU(UKAITIH
UCCIIeTyeMbIX
00pa3IoB nmepeceKaroT
IIOPOT'OBBIA YPOBEHb
dyopecueHIun
OJTHOBPEMEHHO C
kpusoit OKO.

1. Hccnenyemslii oOpazery
JHK He npucyrcTBOBaN B

peaxkIoHHON MpoOupKe.

1. Voenurecs, 4TO
uccneayemsorit oopazen JJHK Touno
MIEPEHECEH B IPOOHPKY.

Kpusas
ammummduramn OKO
nepeceKaeT MopOroBhIi
YPOBEHB
dyopecueHn <5

LHUKIIA.

KoHTaMuHanms KOMIIOHEHTOB
Habopa.

[IpexpaTuTh UCTIOIB30BAHUE
JAHHOTO Habopa M YyTUIU3UPOBATh

KOMITIOHCHTHI.

I1 puUMCYaHHUC— Ecan Bo3HUKAIOT HpO6JI€MBI, HC OIIMCAHHBLIC B 9TOM IIYHKTC,
WA IIPUHUMACMBIC MCPBI ABJIAIOTCA HGB(i)(bGKTI/IBHLIMI/I, O6paTI/ITCCI> 3a KOHCy.]'IBTaHI/Ieﬁ

K CIICIIMATIUCTY 10 paboTe ¢ Habopamu mo ykazaHHoMY TenedoHy B m. 13.
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10 TpeOoBaHMS K TPAHCHOPTHUPOBAHHWIO U XPAHECHUIO

10.1 TpaucnopTupoBaHue

TpaHcOpTHpOBaHKE HaOOpa PEareHTOB OCYIISCTBIISIOT BCEMU BUIAMHU KPBITOT'O
TpaHCIOpTa IpH TemiiepaType He Bbilie MuHyc 18°C.

HaGopber peareHTOB, TPaHCIOPTHUPOBAHHBIE C HAPYIICHHEM TEMIIEPAaTyPHOTO

pexuma, IPUMCHCHUIO HE ITOJICIKAT.

10.2 Xpanenmue
Hablop peareHToB cieayer XpaHUTh B XOJOJWIBHUKE MM MOPO3WIBHON Kamepe
pu TemiiepaType oT MUHYC 18 10 Munyc 22°C B TeUeHHE BCErO CPOKA TOJHOCTH HAOopa.
Habopbl peareHTOB, XpaHUBIIMECS C HAPYLIEHHWEM PErIAMEHTUPOBAHHOIO

peKumMa, IpUMCHCHHIO HC ITOJJICIKAT.

11  Yka3aHus 10 NPUMEHEHUIO

11.1 Habop peareHTOB JIOJDKEH MPUMEHSATHCS COTJIACHO UHCTPYKIIMH 110 TPUMEHEHUIO.
11.2 Tlepen wucmonb30BaHUEM HEOOXOAMMO TMOJHOCTHIO pa3Mopo3uTh 2,5x MM
(mactep-mukc), koutponbHyto JIHK u Boxgy. B mporecce moctaHOBKM 3KCIIEpUMEHTa
KOMITOHEHThI Ha00opa PEKOMEHAYETCsI XpaHUTh Ha TEPMOCTOJIE ¢ Temneparypoi 4°C unu
B IITAaTUBE C OXJIAKECHUEM (HA JIbITY).

11.3 Cnenyer wusberatp wm3nmumHUX (0oJee TATH) UHWKIOB 3aMOPaKUBAHUS-
pa3MopakuBaHUs MacTep-Mukca. Ecnm Habop mpeamonaraercs HCIOIb30BaTh Ha
JUTATEIFHOM TPOMEKYTKE BPEMEHHU C MOCTaHOBKOH HEOOBIIOr0 KOIWYECTBA PEaKIUi,
MacTep-MHUKC PEKOMEHyeTCsl IPEIBAPUTENBHO Pa3/IeIUTh Ha aIUKBOTHI.

11.4 Habopsl peareHToB ¢ UCTEKITUM CPOKOM T'OJHOCTH MPUMEHEHHUIO HE TTOJIekKAT.

12 TpeOoBaHMS K yTHJIM3ALMHU

12.1 Tlpu ucnonb3oBaHuM HabOpa peareHTOB 0Opa3zyroTcs OTXoabl kiaccoB A u b,
KOTOpBIE KJIACCU(DHIMPYIOTCS W YTWIM3HUPYIOTCS B COOTBETCTBUU C TPEOOBAHHMSIMH
CanlluH 2.1.7.2790-10.

12.2 HabGopsl peareHToOB, MPUIIEANINE B HEMPUTOJAHOCTh, B TOM YHCJIE€ B CBS3U C
HCTEUEHUEM CPOKa TOJAHOCTH, M HEMCIOIb30BAaHHBIE PEAKTUBBI OTHOCATCS K Kiaccy b u
MoJIIeKAT YTUIIM3AIMKU B COOTBETCTBUU ¢ TpeboBaHusimu CanlluH 2.1.7.2790-10 u MY
1.3.2569-09.

12.3 VYmnakoBka Habopa peareHTOB (KOPOOKH KapTOHHBIE) IMOCJIE€ HCIOJIb30BAHUS IO
HA3HAYCHHIO, OTHOCUTCS K OTXO/aM KJlacca A M yTUIH3UPYETCS ¢ OBITOBBIMU OTXOJJaMHU.
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13 TapanTHiiHBIC 00513aTEJILCTBA
13.1 TIlpennpusiTue-U3roTOBUTENL FAPAHTUPYET COOTBETCTBUE OCHOBHBIX IMAPAMETPOB U
XapaKTEepUCTUK Habopa peareHToB TpeOOBaHMSIM HOPMATUBHOM U TEXHUYECKOH
JOKYMEHTAIlUM B TE€UEHMM YKA3aHHOTO CpPOKa TOAHOCTH TNpPHU COOJIIOJIEHUHU YCIOBHM
TPAHCTIOPTUPOBAHMS, XPAHEHHs U OKCIUTyaTallid, YCTAHOBJICHHBIX TEXHUYECKUMU
YCIOBUSIMHU.
13.2 Cpok romHocTh Habopa peareHToB — 12 MecsIeB cO JHS BBIMYCKa MPH
COOJIIO/IEHNH BCEX YCIIOBUM TPAaHCIOPTUPOBAHUS, XPAaHEHUSI U SKCILTyaTalluu.
13.3 Koncynpranuio crnenuaiucra mo padbore ¢ HAOOPOM MOXKHO TMOJYYHTH IIO
tenedony: +7 (383)382-99-80.
13.4 Pexnamanuu mo Bompocam kadectBa Habopa peareHToB" WGA Display" cienyer
HampaBiath B OO0 «/IHK-mucnneii» mo anmpecy: 630090 r. HoBocuOupck, yiI.
Hukonaesa, 13. Tem: +7 (383)382-99-20, e-mail: dna-display@mail.ru
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14 MapkupoBKa

MapkupoBKa MOTPEOUTENBCKON YIAKOBKH COAEPKUT Cleaytouiue rpadguyeckue

CHUMBOJIBI:

r 7 ConepKUMOro JI0CTaTOYHO JJIst r 1 Homep no katasnory
IIPOBEJCHUS YKa3aHHOT'O H E F
KOJIM4ECTBA PEAKLUN

e J L J

v 1 TemneparypHblii Auana3oH r 71 Howmep cepun
(ycnoBust XxpaHeHus U LOT
TPaHCHOPTUPOBAHUS)

4 L
r 7 OOpaturech K HHCTPYKLUH 110 r 7 Jlata U3roToBIEHUS (MeCALl, TOM)
‘ i | MPHUMCHCHUIO
L 4 L |
RUO ueneﬁ

7 UsroroBuTENb

Tonbko 1151 UCCIeI0BATEIbCKUX r g 7 Hcnonb3oBath A0 (Mecsll, TOJ)
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