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BBepneHne

CuvHTEe3 )parMeHTOB reHOB, FTEHOB M TEHOMOB — 3TO NOJIy4YeHne CMHTeTn4eckol agByxuenovyeyHoi AHK B
BUAE HEKTOHUPOBAHHbLIX (hparMeHTOB (KOTOpble MOTYT 6biTb IMHEWHBIMWU) U KTOHUPOBAHHbLIX TEHOB B N1a3Mu-
fax (koTopble 6yAyT KONMbLEBbLIMU) C MOMOLLbI COOTBETCTBYHOLWUX BUOXUMUYECKUX METOLOB.

CVIHTe3VIDOBaHHbIe q)paFMeHTbl reHOoB, FreHbl N TeHOMbl AB/TAKTCA BaXHbIMU OMOTEXHONOTNYEeCKUMN npo-
AYyKTaMy M WKUPOKO UCMONb3YKTCSA B GMOTEXHOMOIMK, Hanpumep B GeNKOBOW WHXeHepuu, MeTabonnmyeckoi
UHXeHepun, paspaboTke aHTUTEN U BakuWH, Guopemeauauuny okpyxawuwel cpefbl U UCCAefOBaHUN HaTy-
pasibHbIX NPOAYKTOB.

Mpon3BOACTBO M KOHTPO/Ib KayecTBa CUHTE3MPOBaHHbIX )parMeHTOB reHOB, TEHOB M TEHOMHbIX NPOAYK-
TOB Heob6xoAMMbl 4Na ob6ecnevyeHUs KkavyecTBa M UX nocnefyolero npuMeHeHMs B 6uotexHonorun. B HacTos-
wem cTtaHfapTe npuBegeHbl TpeboBaHNA K MPOM3BOACTBY M KOHTPOJIO KayecTBa CUHTETUYECKUX (PparMeHToB
reHoB, FTEHOB U TeHOMHbIX MPOAYKTOB, BK/4Yas 6M06e30nacHOCTb, YACTOTY, KOSIMYECTBO, pa3Mep, TOYHOCTb
KNOHWPOBAaHUSA TEHOB, LLENOCTHOCTb, NOC/eA0BaTENIbHOCTU, OCTATOUYHbIE NPUMECH W Apyrue nokasaTtenu kave-
cTBa. HactoAawunii ctaHgapT npeacrtaBnseT coboli eguHoe obuiee pykoBOACTBO MO KOHTPOJIKO KayecTBa CUHTe-
3a (hparMeHTOB reHoB, reHoB 1 reHoMoB. OH Npu3BaH CNOCO6CTBOBATL YNYy4YlleHNO U o6ecneyeHunto KayecTBa
npoAyKUMN 1 TOProBAM HA OCHOBE B3aUMHOW BbIrofbl C UCMOMb30BAHNEM €4MHOT0 cTaHgapTa.

HacTtoawuii ctaHgapT npegHasHavyeH ANS UCNOMb30BaHWA Npou3BoAMTENs MU cuHTeTuyeckoih AHK B
npouecce Npon3BOACTBA A1 KOHTPO/ISI KayecTBa C LieNblo NOBbIWEHNSA KayecTBa CBOel Npoaykuuun, akagemu-
yeckumun nabopartopusimu ANa oueHkn kavyectBa AHK, cuHTe3mpoBaHHOW Ha ux 060pyA0BaHUU, U KOHEYHBIMU
nonb3oBaTenaMn Ana nNpPoBepKM KadecTBa CUHTE3NPOBaHHbIX CbpaFMEHTOB reHos, reHoe n reHomMmoB, npeno-
CcTaBnsieMblX NPON3BOAUTENAMM NO Mepe Heo6XoANUMOCTH.

B HacTosieM cTaHgapTe UCNOMb30BaHbl ciaefyline OopMyInpPOBKU:

- «fo/mKeH» ob6o3HayaeT TpeboBaHue;

- «cnepyeT» — pekomMeHAauuio;

- «KMOXeT» — paspelleHue;

- «cnocob6eH» — BO3MOXHOCTb U/W CMNOCOBGHOCTb.
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HALULWOHAINDBHEBI R CTAHAOAPT POCCUWNCKOW PEOLEPALMNMN

BunoTtexHonorusa
CVUHTE3 HYKNEVWMHOBbLIX KNCNOT
Yactb 2

Tpe6oBaHMS K NPOU3BOACTBY U KOHTPOJIIO KayecTBa CUHTE3NPOBaAHHbLIX (DparMeHTOB FeHOoB,
reHoB U reHoMOoB

Biotechnology.
Nucleic acid synthesis.
Part 2. Requirements for the production and quality control of synthesized gene fragments, genes, and genomes

Jata BBegeHuna — 2026—03—01

1 O6nacTtb NpUMeEHeHNA

HacTtoawwnii cTaHfapT ycTaHaBnmBaeT Tpeb6oBaHUA K NPOM3BOACTBY U KOHTPOJO KayecTBa CUHTE3NPO-
BaHHOI AByxuenodyeyHoit AHK. B HeM npuBefeHbl TpeboBaHUA K MEHEOXMEHTY KayecTBa, ynpaB/ieHUo pe-
cypcamu, 6mnobesonacHocTM 1M 6mosawute, KOHTPOK KayecTBa NMPOU3BOLACTBA, KayecTBy NpoAykKuuM u cne-
uMukaumam noctaBngaeMoin NpoAyKUUN ANSA CUHTE3NPOBAHHbIX (DParMeHTOB reHOB, FEHOB U TEHOMOB.

Hactoawwnin ctaHfapT NPUMEHSAT K CUHTETMYECKMM hparMeHTaM reHoB, reHam 1 reHoMam AJIMHON Me-
Hee 10 MnH n. 0. (Nap OCHOBaHWIA) B BUAE HEK/IOHUPOBAHHbLIX (PparMeHTOB (IMHENHbIX) U KNOHWPOBAHHbIX
reHoB B nnasmunpgax (KonbLeBbIX).

HacTtoAawwnin ctaHgapT He COAepPXUT cneunanbHbiX Tpeb6oBaHWn K MaTepmanam, NCNOMb3yeMbIM WCKI0-
YNTENIbHO B AMArHOCTUYECKUX LUensx.

Ecnn cuHTe3MpoBaHHble HYK/IEWHOBble KUC/AOTbl NpuobGpeTalT M UCNONb3YIOT B AMATHOCTUYECKUX Le-
nAx, nonb3osatenb MoxeT yyuTbiBaTtb MCO 15189, MCO 13485 n gpyrvne COOTBETCTBYHOLUWNE KIWHUYECKUE
cTaHgapThl.

2 HopmMaTuBHbIE CCbIIKM

B HacTosuWeM cTaHfapTe HOPMATUBHbLIE CCbIIKM OTCYTCTBYIOT.

3 TepMuHbI 1 onpeaeneHns

B HacToAweMm cTaHgapTe NpMMeHeHbl cnefyolwmne TEPMUHbLI C COOTBETCTBYOLWMUMY ONpeseneHnsaMN.

MCO n M3K nogpepxunBarwT TEPMUHONOTMYECKMe 6asbl, MCNOMb3yeMble B LesiAX cTaHgapTulaumu, no
cnegywuwum agpecam:

- nnatopma oHnaiH-npocmoTpa NCO: gocTynHa no agpecy https://www.iso.org/obp;

- Onekrtponegna M3K: gocTtynHa no agpecy https://www.electropedia.org/.

3.1 6unobesonacHocTb (biosafety): MeToabl u cpegcTBa KOHTPONSA, CHMXAl LU ME PUCK HENpeAHaMepeH-
HOro BO34eNcTBUA unn Bbi6poca 6MONOrMYEeCcKNUX maTepnasnos.

M3pgaHne odpuymnanbHoe


https://meganorm.ru/mega_doc/dop1/23/prikaz_fns_rossii_ot_10_09_2015_N_mmv-7-11_387_red_ot_18_10/0/prikaz_fns_rossii_ot_09_01_2024_N_ed-7-11_3_o_vnesenii.html
https://meganorm.ru/mega_doc/fire/postanovlenie/30/postanovlenie_desyatogo_arbitrazhnogo_apellyatsionnogo_suda_843.html

FOCT P MCO 20688-2—2025

MpunmeyaHne 1 — buonornyeckne maTepuansl — 3TO 060 MaTepuan, KOTOPbIA COCTOMUT, cogep-
XWUT WIN MOXET coaepxaTb Ouonormyeckme areHTbl Wuam nx BpefHble NPOAYKTbl, Takne Kak TOKCUHbI W anfiepreHbl
(cm. NCO 35001:2019, 3.14).

MpunmeyaHne 2 — Bbuonornyeckne areHTbl — 3TO NOObIE MUKPOGKMONOrMYECckMe OOGBEKTbI, KNETOYHbIE WU
Hek/leTouHble, BCTpeYalolwmecs B Npupoae WM UCKYCCTBEHHO CO3faHHble, CNOCOoOHbIe K pennvkauun win nepejade re-
HeTMYecKoro marepuana, KoTopble MOryT Bbi3biBaTb MHMEKLMIO, aniepruio, TOKCMYHOCTb Wan gpyrue HebnaronpuaTHble
BO3A€ENCTBMA Y N0Ael, XNBOTHbIX UAn pacteHuin (cm. NCO 35001:2019, 3.13).

[MCO 35001:2019, 3.22, c U3BMEHEHNAMMN — AO06GaBMNEHbl NMPUMEYaHUSA K TEPMUHONOIMYECKON cTaTbe]

3.2 6uosawunTta (biosecurity): MpakTnyeckme MeToANKN U CcpeacTBa KOHTPOS, CHMXAaKLUWME PUCK yTepy,
KpaXxu, HenpaBu/IbHOrO WCNOJIb30BaHWA, NepeHanpas/ieHnsa Uan npegHamMepeHHOro HecaHKULMOHUPOBAHHOTO
Bbl6poca 6M0N0rMyeckux Matepuanos.

[MCO 35001:2019, 3.23, C NIBMEHEHUAMMN — UCKNOYEHbI NPUMEYAHNA K TEPMUHONOTMYECKON cTaTbe]

3.3 nonmmepasHas uenHasa peakuus kKonoHui; MUP konoHwuii (colony polymerase chain reaction;
colony PCR): Metopg MUP, ncnonb3yemblii NS CKPUHUHTA NnasMug, cofepxawux HYXHYH BCTaBKy, Heno-
CpeaCcTBEHHO M3 KOMTOHUI MWKPOOPraHn3mMoB 6e3 BblAe/IeHUA U OYUCTKU Naasmupg.

3.4 cbopka AHK (DNA assembly): CoegnHeHne OJIMTOHYKNEOTUAOB WIN MeEHbLNX PpPparMeHTOB reHoB
yepes yyacTkM KOMMNEeMeHTapHocTM ¢ obpa3oBaHueM 60siee AIMHHOTO AByXuenovyeyHoro cparmeHta OAHK
nocnepoBaTesibHO in vitro nnwn in vivo.

3.5 cekBeHnpoBaHue HK (DNA sequencing): OnpegenexHne nopsagka cnefoBaHUsA HYKI1€O0TUAHbIX OC-
HOBaHWi (afeHnHa, ryaHuHa, uMTo3mHa u TumnuHa) B monekyne AHK.

MpnmeuvaHune 1— locnegosaTesibHOCTb, KakK Npasuno, 3annucbiBaeTcsa ¢ 5'-koHua.

[MCO 17822:2020, 3.19]

3.6 knoHnpoBaHue reHoB (gene cloning): MNpouecc BBeeHUs OnNpefesieHHOro reHa wan nocneposa-
TenbHocTn AHK c nomMow b0 METOAOB FEHHOW MHXEHEPUN B KNETKYy-X03siMHa M ee penaukauusa nytem 6ecno-
N0r0 pa3MHOXEHUA BO MHOXECTBO WAEHTUYHbIX KOMWIA reHa.

3.7 maccoBoOe napannesibHoe cekBeHupoBaHue; MPS (massively parallel sequencing; MPS): MeTop
CeKBEeHUPOBaHWS, OCHOBAHHbLI Ha onpefesieHUM nocnefoBaTe/ibHOCTM B NpoLecce NoWaroBoro MaTpuyHoro
CUHTEe3a MHOXecTBa He3aBUCUMbIX Monekyn AHK ogHOBpeMeHHO.

MpumeyaHne 1— TexHOMNOIMS MAcCOBOIO NapasieslbHOr0 CEKBEHUPOBAHUSI MOXEeT 06ecneuynTb MUIMOHBI
WK MUNMApabl KOPOTKMX NPOYTEHWIA 32 OAUH LMK UK AJIVMHHBIX MPOYTEHWI HA OCHOBE aMmnindukaLum.

[MCO 20397-2:2021, 3.30, C NBMEHEHUAMN — OTpefaKTUPOBAHO NpMMeyvyaHUe K TEPMMUHOIOTMYECKO
cTaTbe NyTem 06aB/feHUSA CMOB «UAN AMIMHHbIX NPOYTEHUI HA OCHOBE aMmnaundukaynm»]

3.8 nnasmungHbln BekTop (plasmid vector): BHexpomocoMmHasa moniekyna AHK B kneTkax, om3anyecku
oTAaeneHHas OT XPOMOCOMbI 1 cnocobHas K aBTOHOMHOW penaukauuu, kKoTopas MoxeT 6biTb UCNONb30BaHa B
KayecTBe HOCUTeNs AN NepeHoca HOBbIX TEHOB B KNETKMU.

[NCO 16577:2022, 3.4.37, C UBMEHEHNAMUN — KTEPMUHY A06aB/IEHO C/IOBO «BEKTOP», a K ONpegeneHunto
fo6aBnieHbl cnoBa «KoTopas MOXeT ObiTb MCNONb30BaHa B Ka4eCTBe HOCUTENS A/19 NepeHoca HOBbIX TEHOB B
kneTkn» (M3 NCO 16577:2022, 3.4.58). MpumeyaHnsa K TEPMUHOOTNYECKON cTaTbe ObIIN NUCKNOYEHDI]

3.9 oueHka kayecTBa (nokasaTenib kadecTtBa Q) (quality score; Q score): Mepa KayecTBa CEKBEHUPO-
BaHWSA [AHHOT0 HYK/1€O0TUAHOI0 OCHOBaHWUSA.

MpumeuyaHune 1— Q BbIUUCAAOT NO hopMmysie

Q =- 10 log 10 (p),

rpe p — oueHeHHasda BEPOATHOCTb TOro, YTo OCHOBaHWE onpeaneneHo HeEBEPHO.

MpumeuvaHne 2 — OueHka kayecTBa, paBHas 20, npeacTasnseT coboil BepoATHOCTb owmnbkn 1 k 100, 4To
COOTBETCTBYET TOUHOCTU onpefeneHus 99 %.
MpumeyaHune 3 — bonee BbicOkMe 6Gan/bl KAYECTBA YKa3biBAKT HA MEHbLUYK BEPOATHOCTb OWMGKN. Bonee

HW3KME MoKasaTesln KauyecTBa MOTYT MPUBECTM K TOMY, UTO 3HAUMTE/IbHAS YacTb PUAOB OKAXETCA HENpUrogHoi ans wc-
no/ib30BaHUsi. HU3KMe nokasaTesim kayecTBa MOTyT TakKe yKasbiBaTb Ha JIOXHOMOMOXNUTEILHOE ONpeAeieHne BapuaHToB,
UTO NPUBOAUT K HETOUHLIM BbIBOAAM.

[MCO 20397-2:2021, 3.32].
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3.10 BblpaBHMBaHME MnocnefoBaTe/ibHOCTU (sequence alignment): PacnonoxeHue nocnegosatenb-
HOCTel HYKTEeWHOBbLIX KUCMOT B COOTBETCTBUM C 061aCTSAMU CXOACTBA.

MpumeuyaHue 1— BbipaBHMBaHWE NocrefoBaTe/lbHOCTE MOXeT He TpeboBaTb pediepeHCcHOro reHomal/pede-
PEHCHOW ueneBoli 06/1aCTU HYKNENHOBOW KUCNOThI, K CO34aHNE COOPKN MOXET He ObiTb ero Lesbio.

[MCO 20397-2:2021, 3.20]

3.11 nocnepoBaTesibHOCTb, Bbl3blBakwasa ob6ecrnokoeHHOCTb; SOC (sequence of concern; SOC):
MocnepoBatenbHOCTb AnnHon 50 n. 0. unn 6onee, kotopasa NM60 KoaMpyeT 6Buonornyeckne PyHKUMun, nnéo
HenocpeACTBEHHO HafenseT WM yCcuamBaeT TOKCMUYHOCTb WAN NATOreHHOCTb.

3.12 6ubnmnoTteka cuHTeTnyeckoi AHK (synthetic DNA library): ByxuenoyeyHble oparmeHTsl AHK, cuH-
Te3npoBaHHble C 3aflaHHbIM FTeHeTUYeCcKkMM pasHoobpasuem, KOTopble 6bl/IM BCTaB/IeHbl B onpefesieHHblli(ble)
KnoHupyrwwmnii(ne) sektop(sl).

MpumeuaHune 1— log reHeTUYECKUM PasHOOGpPA3MEM MOHUMAIOT KOJIMYECTBO YHUKa/IbHLIX NOCNe0BaTe b-
HocTeil B 6ubnuoTeke AHK. PasHoo6pasHble GUGINOTEKN MO3BOMSAOT OCYLLECTB/IATL BbICOKONPON3BOAUTESBbHYIO OLEHKY
TeHEeTUYECKUX KOHCTPYKLUI Un hYHKLMOHAIbHBIX BApUaHTOB.

3.13 cuHTeTuyeckunii reH (synthetic gene): CuHTe3MpOBaHHbI, KNOHUPOBAHHbIN, ABYXUENOYEYHbIN
pparmeHT AHK, cogepxawmnii HeobxoanMble 6MOOTNYECKME YaCTu.

MpumMmeuyaHne 1— JiIHeliHaa nnasmMuaa, nNonyvyeHHas nyteM (hepMEHTATUBHOIO paclueneHnsi pecTpUKTason,
ABNSAETCA PaA3HOBUAHOCTbIO MOCTAB/IAEMOr0 NPOAYKTa CUHTETUYECKOTO reHa.

3.14 cnHTeTnyeckuii pparmeHT reHa (synthetic gene fragment): CnHTe3npoBaHHble, He KOHWPOBAH-
Hble, ABYXLeEeNnoYeyHble MHeHble hparmeHTbl AHK, cobpaHHble U3 CUHTETUYECKUX OJTIMTOHYKNEeOoTUAO0B.

3.15 cnHTeTnuecknin reHom (synthetic genome): NckycCTBEHHO CO3AaHHbLIA reHOM, coAepXawun BCto
HEOOXOA4MMYI0 FeHeTUYeCcKy MHopmMaLnto 418 XUBOFO OpraHn3ma, NoNyYeHHbIn nyTem C60pKM ONUTOHYKNe-
0TUAO0B NN HE6ONbWMNX PhparMeHTOB FeHOB in vitro nnu in vivo.

4 TpeboBaHUA K MEHE)KMEHTY KayecTsa

4.1 O6bwune TpeboBaHuA

Mpon3BoAUTENb KakK opraHu3laums, cuHTesupyllwas asyxuenovyedyHyio OHK u pacnpocTpaHsawlas ee
cpeau OAHOrO WMAW HEeCKONIbKUX 3aKa3yYMKOB, JOJ/DKEH cOo34aTbh U BHEAPUTb CUCTEMY, B KOTOPOI ONMCaHbl U 3a-
[OKYMEeHTMpOBaHbl cneaylolime Npouecchl:

a) npouecc nofyvyeHus 3akasa;

b) npoyecc oueHKN puckoB 6mnobesonacHocTn un 6mosawmnTsl;

C) NpoLEecc CUHTe3a FeHOB;

d) npouecc KOHTPO/ISA KayecTBa KOHEYHOro nNpoAaykra.

B npouecce nonyyeHusa 3akasa JO/MKHbI 6biTb OonNpeAesieHbl NONMTUKA B 061acTu KayecTsa W Lenu B 06-
nacTtu kavyectBa. Tpeb6oBaHMS K Ka4eCTBY pa3nunyarTca B 3aBUCUMOCTM OT npolecca Npou3BoAcCTBa, (hOpMbl
KOHEeYHOW CMHTeTMYeckoi AByxuenoveyHoi AHK, meTona KOHTpONs KkayecTBa M npeanonaraeMoro ganbHeli-
wero npuMmeHeHus. Ons AOCTUXKEHUA 3an/aHMpPOBAaHHbIX pe3ynbTaToB U KayecTBa cnegyeT NpPeAnpuHATL He-
o6xoanMMble felicTBMA B OTHOWEHUM NPOLECCOB CUMHTE3a NyTeM NPOBEAEHUS aHa/iM3a xapaKTepucTuk nony-
YaemblX HYKNE€UHOBbIX KUCMOT.

4.2 KOHTpPO/b AOKYMeHTauum

Y npousBoAuTeENs CUHTETUYeCcKo aByxuenoyeuyHol AHK pomkHa 6biTb npouenypa, obecneunBatrllas
KOHTPO/ib OKYMEHTMPOBAHHOW MHOopMaLuu, BkaYaoWwasa crnefylne nyHKTbl:

a) nHpopmaynsa o 3akasyuke:

1) UMA KOHTaKTHOrO NnLa;

2) opraHu3auus;

3) agpec;

4) Homep TenegoHa;

5) anekTpoHHasa nouTa;
b) MHhoOpMaLMa 0 3aKa3aHHOI nocnefoBaTebHOCTU:

1) 3aKka3aHHble Nocnef0BaTeNbHOCTU HYKNE€OTUAOB;

2) ncnonb3yemblii BEKTOP;
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C) NPOTOKON CKPUHWHIA nocnepoBaTesibHOCTEl;

d) oTyeT O CKpMHWHIEe nocnepoBaTesIbHOCTEN;

e) cTaHfapTHas nocnefoBaTe/ibHOCTb OMepauuini cuHTesa;

f) MeTon KOHTpPONA Ka4vyecTBa;

4) dhopma npoaykTa;

h) naHHble n oT4eT;

i) MHbopmaymsa o6 oTrpyske:

1) pata pasMeLw,eHnss N OTrpy3Ku;

2) afpec focTaBku;

3) HaumeHoBaHWe nony4vaTens;

4) ycnoBusA XpaHeHus nNpu TpaHCNoOpTMPOBAHUN U T. 4.

Mpon3BoauTenb AOMXEH NpefoTBpawaTte HenpegHamMepeHHOe MCNoNb30BaHWe N60ro ycrapesLliero
JokymeHTa. MpousBoanTenb 06s3aH o6ecneynTb LENOCTHOCTb M 6€30NacHOCTb 3aKa3aHHOro CUHTETUYECKOro
reHa u MHopmMaumnmn o 3akasunke M NpefoTBPaTUTb HECAHKLUOHUPOBAHHbIA AOCTYN K 3TUM AaHHbIM.

Ecnvn gokymeHTMpoBaHHaa MHgopmauusa, BkIOYasa 3anucu, XpaHUTCHA Ha 3NEeKTPOHHbIX HOCUTensax, mpo-
M3BOAUTENb A0/MKEH 06eCcneyYnTb KOHTPO/Ib 3TUX 3N1EeKTPOHHbIX HOCUTenein. Heo6xoaMMO BHeAPUTbL afeKkBaTHble
Mepbl Kn6ep6e3onacHoCTM ANS 3alUTbl MHTENNEeKTyaNbHOW COGCTBEHHOCTM M IMUHbIX AaHHbIX 3aKa34NKOB.

4.3 CuctemMa MeHeaXMeHTa KayecTBa

Mpoun3BoANTENb MOXET YTBEPAUTL U BHEAPUTL CUCTEMY MEHeXMeHTa KayecTBa /15 LOKYMEHTUPOBaHMUA
HEeo6Xo04MMbIX npoueayp, 06ecneyeHnss KOHTPONS NPOU3BOLCTBEHHbLIX MPOLECCOB, a TaKXe PEerysiipHoro MoHU-
TOPUHra ¥ AOKYMEHTUPOBAHWUS NMPOW3BOACTBA M KOHTPO/SA KayecTBa CMHTETUYECKON AByxuenovedyHoin AHK.

4.4 MeHe)XMEHT 6GMOPUCKOB MU KOHTPO/b 6e30nacHOCTU

MpounsBoanTenb MOXeT co3faTb CUCTEMY MeHeAXMeHTa 6MOpPUCKOB (Hanpumep, Ha OCHOBE MpUMeHe-
Hua NCO 35001, [10] n [11]) onsa 3P EKTUBHOTO BbIABMEHUA, OLEHKN, KOHTPOA M aHanu3a puckos 6muobeso-
nacHocT 1 6uosaluTbl, NPUCYLLUX €ro AEeATENIbHOCTH.

MpounsBoanTenb MOXeT co34aTb CUCTEMY ynpaB/aeHUsa oxpaHoi Tpyga (Hanpumep, no NCO 45001), uto-
6bl CHU3UTb WU YCTPAHUTb BO3MOXHbI€ PUCKU, CBA3AHHbIE C CMHTE3MpoBaHumem gsyxuenoyeyHoit AHK u KOH-
TpoJsleM KayecTBa, Kak yka3aHo B HacTofduweM cTtaHpapTe.

MocnepoBaTenbHOCTb CUHTETUYECKON ABYXuenovyeyHol AHK gonxHa 6bITb NpoBepeHa Ha COOTBETCTBUE
CMUCKY NaTOreHoB M TOKCMHOB. YPOBEHb pucka 6Mo6e30nacHOCTM M 6M03alnTbl CUHTETUYECKOTO reHa A0JIKeH
6bITb OLleHEH B COOTBETCTBUWN C MNOAXOAALWMM 3TA/IOHHLIM CTaHAapPTOM U JOKYyMeHTamMu no 6nobe3onacHocTu
n 6rnosawnte. Npumep paHXnMpoBaHUa ypoBHeEW pucka npuBegeH B npuaoxeHun G.

Y npou3soauTena AoJsXHa 6biTb B HaAuyum npouegypa obecneyeHus NerMTUMHOCTM 3aKa3uyMKoB, OC-
HOBHbIX MOMb30BaTeNeil N KOHEeYHbIX MONb30BaTeNeli CUHTETUYECKNX TeHOB, cojepXalux nocnegoBaTenibHO-
CTN, Bbi3blBakLWwme obecnokoeHHoCcTb (SOCs). MocTaBW KN 1 NOCTaBLWNKN-NOCPEAHUKA CUHTETUYECKNX TeHOB
LOJDKHBI:

a) 3HaTb, KOMY OHW MpoOAaloT NPOAYKT;

b) 3HaTb, COAEPXMUT NN NPOAYKT, KOTOPbIA OHW CUHTE3UPYKT u/mnu pacnpocTtpaHawT, SOC, yacTU4YHO
VAN MOJTHOCTLIO;

C) yBeAOM/IATb 3aKa34YMKOB U KOHEYHbIX NONb30BaTeneil, ecnm mx 3akas cogepxumt SOC.

5 TpeboBaHUsA K ynpaB/ieHN0 pecypcamu

51 Cwuncrtema mMeHefXMeHTa KayecTBa

O6opyaoBaHue, BKIOYAA MCTOYHUKM IHEPTUU, OCBELLeHMe U YC/IOBUA oKpyxatuieit cpefbl (Temnepa-
Typa, BMaXHOCTb, YMcTOTa U aTMOCHEPHOE AaB/iEHUE), AO/IKHO 6biTbh (PYHKUMOHANBbHBIM U HAaAEXHbIM A4S
CMHTEe3a M KOHTPONA KayecTBa AByxuenodeuHoit AHK. O6opyaoBaHue W yCNoBUA OKpyxallei cpefbl He
[O/KHbl HEraTUBHO B/IMATbL HA CUMHTE3 U KOHTPO/Ib KauyecTBa CUHTETMYecKkoil aByxuenodeuyHoih AHK. K drak-
Topam, KOTOpble MOTyT HeraTyBHO NOB/NATbL HA KAYeCTBO MPOAYKTA, OTHOCATCS, B YaCTHOCTW, KOHTaMuUHauus
APYTUMU HYKNEUHOBLIMU KUCNOTaMW, MUKPOGHAS KOHTaMUHaLMWA, Nblfib, 3N1€KTPOMArHUTHBIE NOMeXxu, paauna-
LM, BNAXHOCTb, HEMOCTOSIHHOE 3/M1eKTpocHabxeHe, TemnepaTtypa v Bubpauus.
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CuHTeTUYeckne parmMeHTbl TEHOB, TEHbl U TEHOMbI He AOJ/IKHbl 6blTb KOHTAMUHWPOBAHbLI APYTMMU HY-
KNENHOBLIMW KMCMOTaMMN U3 NPOM3BOACTBEHHON cpefibl U He AOJ/IXHbLI NonajaTb BO BHELWHKWOW cpeay 6e3 Haj-
nexauieli 06paboTKu.

Mpon3soauTeNnb LO/MKEH OCYL,ECTBAATbL MOHUTOPUHTI, KOHTPOAb U perncTpaunio ycnoBuii okpyxatow e
cpefbl B COOTBETCTBMU C Hagnexawumy cneyndukaumsamm, Metogamu uam npouesypamMu.

5.2 O6opypoBaHnue n MHCTPYMEHTbI

O6opyaoBaHMe M MHCTPYMEHTbI, UCMNONb3yeMble A5 NPOM3BOACTBA M KOHTPOSA KayecTBa CUHTeTUYe-
CKnx thparMeHTOB reHOB, T€HOB ¥ TEHOMOB, AOJ/IXHbl Hagfnexawmnm o6pa3oM KOHTPONMPOBATbLCHA, 06CAYXU-
BaTbCA W KannbpoBaThbCs.

3anncu o0 KOHTpose, 06CNyXMBAHUN N KaNNGPOBKe JO/MKHbI XPaHUTLCSA B COOTBETCTBUMN C JOKYMEHTUPO-
BAHHOI MOJIMTUKOW XpaHeHusa 3anucei.

O6opyAoOBaHNe N MHCTPYMEHTbI A0J/IXHbI 3KCN/yaTUpoBaTbCA COOTBETCTBYHLWMUM 06pasoM 06YYEHHbIM
N KBann@uuMpoBaHHbIM MEPCOHANOM.

O6opypoBaHue Ana NpPoOM3BOACTBA WM KOHTPOAA KayecTBa MOXeT BK/Iw4YaTb (HO He OorpaHuymBaThbCH
UMW) aBTOMATU3MPOBaAHHbIE CUHTE3aTOPbl O/IMTOHYK/IE€O0TUA0B HAa OCHOBE KO/IOHOK, YCTPONCTB, OCHOBAHHbIX
Ha MukpodnwManke U MuUKkpomaTtpuuax. JononHuUTenbHoe Heob6xoaMmoe 060pyAOBaHME MOXET BKAKYaTb
TepMouunknepbl ANS NoAvMmepasHoOl LenHoW peakuuu, annapaTtbl NS renb-anekTpodopesa, MUKPOUYMNOBbIE
aHanusaTtopbl KanuaNapHOro anekTpodopesa, ynbTpaduoneToBble CNeKTpoOoTOMETPbl, (PyopecueHTHbIe
cnekTpodpoTomeTpsbl, cekBeHaTopbl AHK, LeHTpudyrn, nHkybatopbl, X0N04UAbHUKN, MOPO3UIBHUKA, CUCTEMDbI
Noy4YeHUs 4YNCTON BOAbl, PH-MeTpbl, BeCbl, 403aTOPbl, aBTOMaTU4Yeckme nNUNeTUupylowme cUCTeMbl, CYLINIKHA,
NHKY6aTopbl MOCTOSAHHOW TemnepaTypbl, Wekepbl C NOCTOAHHON TemnepaTyponi n T. 4.

Mpumep nepeyHa obopynoBaHUA ¥ NPUGOPOB M TpebOBaHWUA K UX KOHTPO AN1A NPOM3BOACTBA M KOH-
TPONS KayecTBa CUHTETUYECKUX (PparMeHTOB FeHOB, TEHOB M TEHOMOB NpUBEAEH B NPUIOXEHUN A.

5.3 Cbipbe

Cbipbe Bk/lOYaeT B ceba cCuHTeTMyeckne cybcTpaTbl, BCMOMOraTesibHble mMatepuanbl (TakMe Kak npo-
6MPKN, HAKOHEYHUKM ANA 003aTOPOB M T. 4.), BCnoMoraTenbHble peareHTbl (Takme Kak ONIUroOHykKneoTuabl, dep-
MEHTbI, BEKTOP, KynbTypanbHasa cpepa, 6ydep u T. 4.) 1 4yuctyo Boay. VX kauyecTBO B/AMSIET Ha KayecTBO
CUHTETMYECKUX hparMeHTOB reHOB, TEHOB U FTEHOMOB, a TakXe Ha nocaefoBaTesibHOCTb U CTabUIbHOCTb MPO-
M3BOACTBEHHbIX MPOLECCOB.

MpounsBoanTeNb AO/HKEH KOHTPONNPOBATb Cbipbe, NCNOMbL3YEMOE B MPOU3BOACTBE M KOHTPOJIe KayecTBa
CUHTETNYECKUX hpparMeHTOB reHoB, reHOB Y FTEHOMOB.

Mpon3BoAUTENb [O0/KEH OLEeHMBATb NOCTABLIMKOB Cbipbs, YTOGbl MWHUMW3MPOBATb B/USHWE Npefo-
CTaBJ/IEHHOTO CbipbA Ha TPe6GOBAaHMWSA K CUHTE3Y, TakKMe Kak YMcToTa CMHTE3NPOBaHHbIX Cyb6CcTpaToB, akTUBHOCTb
bepmMeHTOB 1 T. 4.

MpousBoanTenb AO/XEH YCTAHOBUTbL MpoLeaypbl 3akynku Cbipbs W OLEHKW NMOCTaBLLMKOB NO 3apaHee
onpegeneHHbIM kKpuTepusam. MNMponssoautensb 06583aH yCTAaHOBUTL NMpouecc KBaandukaLmm napTuini peareHTos,
4yTo6bl Yy6eaAnTbCA, YUTO Kaxgas napTua peareHTOB COOTBETCTBYyeT TpebOBaHMAM NpPOM3BOAUTENSA Mnepen WcC-
nosib30BaHMeM B MPOU3BOACTBE.

JonyckaeTcs MCNo/Ab30BaTh TO/IbKO XMMUYECKME BelLecTBa U MaTepuasnbl MOEKYNSPHO-6M0N0TNYECKO-
ro knacca.

5.4 MepcoHan

MponssoauTenb fo/MKeH paspaboTaTtb nporpamMmbl 06yyeHWs, HanpaB/ieHHble Ha ob6ecneyeHne Komne-
TeHuUn, Heo6XxoAMMON ANA BbINOTHEHNA NPOU3BOACTBEHHbLIX PYHKUWUIA. MpousBoanTenb 06a3aH o6ecneynTb
obyyeHne BCero nmepcoHasna B COOTBETCTBMU C BO3/IOXEHHbIMU Ha Hero o6s3aHHoOCTAMU. porpammbl 06yye-
HUS MOTYT BKMOYaTb 3HAHUA B 06/1aCTU XUMUK, MONEKYNAPHON 6UMONOTMN N KNEeTOYHOW 6uonornn 6e3 orpaHu-
YeHui.
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6 TpeboBaHuA K 6UMo6Ge30nacHOCTU N bruolawuTte

6.1 O6wme NnonoxeHuns

Pa3pab6aTbiBaloT U NPUMEHAKT NoAXo4 K 6M06e30nacHOCTU, OCHOBAHHbIA Ha OULEHKE PUCKOB U hakTuue-
CKMUX [aHHbIX, Ana obecrneyvyeHus Toro, 4tobbl NnabopaTtopHblie NnoMew,eHns, obopynoBaHne ansa obecneyeHus
6e30nacHOCTM, 1 MeToAbl paboTbl COOTBETCTBOBA/N NIOKANIbHLIM YCNOBUAM, Bbl/IN COPa3MEepPHbIMU U YCTONYN-
BbIMW MPU COXPaAHEHWUWN Hagnexau,ero KOHTponsa 6uobesonacHoOCTU.

Mepbl 6nobesonacHocT B nabopaTopusax NPMHUMAKT Ha OCHOBE KOMMNJIEKCHOW nporpamMMmbl nogoTyeT-
HOCTW 6MONOTMYECKUX MaTepuanosB, NUCNONb3YEMbIX A/ NPOM3BOACTBA U KOHTPO/IA KayecTBa CUHTETUYECKMX
hparMeHTOB reHoB, reHOB U FreHOMOB.

Ons npepoTBpalweHnsa npegHaMepeHHOro uaM HenpegHamMmepeHHOro NCNOMb30BaHNA TEXHONOMMA 1 Npo-
OYKTOB cuHTe3a [AHK npou3BoauMTenn UCNoNb3ylT MEeXaHW3M CKPpUHWUHra nocnepgosatenbHoctn AHK.

Ons obecneyeHns 6nobesonacHoCTM gonyckaeTcsa ucnonbsoBatb MCO 35001 um [10].

6.2 MexaHM3M CKpUHWHra nocneposatenbHoctTn OAHK

Bce npowussogutenn AHK [OMXKHbBI MCNONb30BaTb MEexXaHWU3M CKPUHUHra nocsegoBaTefnibHOCTeNn Ans
OL,eHKN 3aKa3aHHbIX nocnefoBaTesibHOCTel. Takoil MexaHn3M CKPUHMHTa MoOXeT 6biTb pa3paboTaH CO6CTBEH-
HbIMW CUNaMun UAX NpUobpeTeH y TpeTbel CTOPOHblI. CUCTEMBI CKPUHWUHIA MOTYT ONUMPAaTbCHA Ha NPU3HaHHYI0
Ha MeXAyHapoAHOM ypoBHe 6a3y AaHHblXx nocnegosaTtenbHocTelt AHK, cBA3aHHbIX C naToreHamMmu v TOKCUHa-
MU, U anropuTMbl 4NA NPOBEPKM 3aKa3aHHbIX nmocnepoBaTenbHocTel AJHK Ha ocHoBe aToro Habopa nocnepo-
BaTesibHOCTen. CKPUHUHI NPOBOAAT ANA nocfnefoBaTenbHOCTEN annMHon 6onee 50 n. 0. UK B COOTBETCTBUU
C HauuoHaNbHbIM 3aKkoHodaTeNbCTBOM. Ecnu cuctema CKpUHUHIA BblgaeT coBnajeHue ANS 3akasaHHOW no-
cneposatensHoctTn AHK, npoussoantens AHK goskeH pewnTb, NPOBOAUTL /I NOCAEAYIOWNIA CKPUHUHT UK
OTKNOHUTbL 3aka3. Ecnm nocnepylowmnin CKPUHUHT He ycTpaHsaeT 06eCcnoKOeHHOCTb N0 NOoBOAY 3akasa, Npous-
BOAUTENb MOXET OTKasaTbCH OT 3aKkasa Wam cooblWnTb 0 HEM HaA30PHbLIM OpraHaMm B COOTBETCTBUU C KOHKpeT-
HbiM cnyyaem. Mpowussogutenn AHK, pewnswune otkasatbca OT cuHTe3a AHK, cBsi3aHHOW c maTtoreHamu unm
TOKCMHaMM, HEe AO0/DKHbI NpoAo/mKaTb CMHTE3 (cMm. [13]).

Ecnn npoussoautens AHK pewaet cuHTesuposatb AHK, cBA3aHHYy C natoreHamy WM TOKCUHaMM
(T. e. nocnepoBaTenbHOCTU, KOTOpble coBmanu ¢ 6a3oil AaHHbIX nocneposaTtenbHocTel OHK, cBfA3aHHbIX C
natoreHamy u TOKCMHamMW, B COOTBETCTBUU C MEXAHW3MOM CKPWUHUWHIA), OH AOJIXEH cnefoBaTb pekoMeHAauun-
AaM, obecneymBal LW MM BbiNO/IHEHWE TpebOBaHW 3akoHOoAAaTebCTBA, CBA3aHHbIX C UCNO/Ib30BaHMeM. [lokasa-
TeNbCTBaMWN TAKOro MUCMNOJIb30BAHUA MOTYT CAYXUTb NPUHAANIEXHOCTb K yYpexAeHunto, NoATBEPXAEHNE HaNN-
yna mccnefoBaTesibCKOVW nporpaMmMbl, COOTBETCTBYIOWEN HOpPMATUBHbIM TpeboBaHUAaAM, uctopusa nybnukauyui
3aKa3yMKoB WU HaMYne KOMMepyeckn AOCTYMNHbIX NPOAYKTOB (Hanpumep, TECT-CUCTEMBbI).

Ecnu npoussogutens AHK pewaet cuHtesmpoBsaTtb AHK, cBA3aHHY C natoreHamu WAM TOKCUHAMW, OH
JomkeH obecneynTb COOTBETCTBYHOLWME YC/IOBUA U MaTepuasbHOe OCHalleHne AN NoAAepXaHua Hagnexa-
Lero KOHTpoNns 6nob6es3onacHOCTM U 6MO3aLLNTLI.

Mpu 3akase nocnegoBaTtenbHocTu AHK, cBA3aHHOI C NnaToreHOM WAW TOKCUMHOM, KOTOPbLIA MOAEXUT
0CO60OMY KOHTPOJIO, 3aKa3unK AO/DKEH NpefocTaBUTb NMPOU3BOAUTENIO NMCbMEHHOE onucaHue npepanonarae-
MOTO UCNOMb30BaHUA CMHTEeTMYeckon OHK.

[0 BO3MOXHOCTW NPOM3BOAUTENb A0J/I)KEH MPOBEPUTL, YTO MOJSIyYeHHAs MHAOpMauunsa, BKIOYasa npeg-
nonaraemoe UCnosib30BaHWe, COOTBETCTBYET AEeATE/NIbHOCTU 3aKka3uunka. Pe3ynbTar oueHKn fosmxkeH ObiTb 3a-
LOKYMEHTUPOBAH.

MpousBoanTenaM pekoMeHAyeTCA LOKYMEHTUPOBaTb W XPaHUTb B TeYEeHWe He MeHee BOCbMW fieT cle-
Aylolume cBefleHNs 0 3akas3ax Ha nmocnepgoBaTtenbHocT AHK, cBSi3aHHOI ¢ NaTOreHOM WU TOKCUMHOM, KOTOPbI
nognexmntT ocobomy KOHTPONIO:

a) nHpopmaunio o 3akasunke (MMSA KOHTAKTHOrO nuua, opraHusauna, agpec, 3N1eKTpoHHaa noyra u Ho-
Mep TenedoHa);

b) 3aka3aHHOl nocnenoBaTesibHOCTW (3aKka3aHHble Nocnefo0BaTeNbHOCTU HYK/1€0TUA0B, UCMOb3yeMblil
BEKTOp);

C) 3aKase (gata pasmel,eHUa n OTNpaBku, afgpec fOCTaBKu, UMSA Nonyvyartens);

d) npegnonaraemomM Mcnonb3oBaHWKU (ONMcaHue OT 3aKas3uuka, pesynbTar OLEHKN).
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7 TpeboBaHUA K KOHTPOJIIO KadecTBa Ha Npon3BoACcTBe

7.1 O6bwme NonoxXeHNA

MponsBoauTeNb AOMXEH CO3aTb CUCTEMY KOHTPO/SA KayecTBa Npu NPouU3BOACTBE CUHTETUUYECKUX hpar-
MEHTOB FeHOB, F€HOB W TeHOMOB AN o6ecneyvyeHnss HaAEXHOCTU U BOCNPOM3BOAMMOCTH. CucTeEMa KOHTPOS
KauecTBa [0/KHa onpeAenaTb NOAUTUKY B o61acTu kKayecTBa, Lenu B o61acTu KayecTBa M HEo6XoAUMble
npoueaypbl Ana o6ecnevyeHnss NPOU3BOACTBA M KOHTPO/IS KayecTBa Ha OCHOBE YCTAHOB/IEHHbLIX Mpoueayp.

7.2 KOHTpONb KayecTBa Npu Nponu3BoACTBE CUHTETUYECKUX (hparMeHTOB reHoB

7.2.1 O6bwme NONOXKEHUSA

CuHTeTnyeckune pparmeHTbl TeHOB 06bIYHO MOMyYalT NyTeM COOPKM CUHTETUYECKUX ONIMTOHYKTEOTUL0B
B ABYyXLeEenouyeuHble NuHeliHble hparMeHTol AHK ¢ ncnonb3oBaHneM COOTBETCTBYKOLLEN cTpaTerun c60Opku u
AanbHehlwelnh 0YNCTKM NpPM HEOBXOAMMOCTH.

Mpumep — C6oOpKa NO/IHOPa3MEpPHbIX FEHHbIX KOHCTPYKUMIA A1 IKCMPECCUN U O4NCTKN 6enkos, Kacce-
Tbl 3KCNpeccumn «Hanpasnsaoweli» PHK gna pegakTupoBaHus reHoB Ha ocHoBe CRISPR/Cas9, fOHOPCKME KOH-
CTPYKUUM A1 IKCNEPUMEHTOB MO pefaKkTUPOBaHNIO FTeHOB N MaTpuua A1 T PaHCKPUNLUMn in vitro.

7.2.2 An3aliH nocnegoBaTenbHOCTel

MpousBoanTeNb AO/DKEH OLEHUTb 3aKa3aHHble MocnefoBaTeNlbHOCTU ANA NOATBEPXAEHUSA BO3MOXHO-
CTU UX KOPPEKTHOTo cuHTe3a. KpuTepuu oueHKM MOryT BkA4YaTb cofepxaHune GC, BTOPUYHYK CTPYKTYypy
MM NOBTOPbLI NMocnegoBaTenbHocTell. Ecnv nocnefoBaTtenbHOCTM coAepXaT MOTUBLI, cO3fatolwme Npou3Boa-
CTBEHHbIN PUCK, MOXeT 6biTb UCMO/b30BaHA ONTUMU3ALNA KOAOHOB A1 CHUXEHUS NPOU3BOACTBEHHOIO pucka
nivan gna onTuMusauum akcnpeccun 6enka BXKenaemoM XO3AWHe.

7.2.3 Cbopka

Ona nonyyeHWs KOHeYHOW 3aka3aHHOW nocnepoBaTeNlbHOCTWM, COOTBETCTBYHWLWeEW 3afaHHbIM TpeboBa-
HUAM, NpU CUHTE3e (hparMeHTOB FreHOB MOXeT 6biTb NPMMEHEHaA COOTBETCTBYHLWaa cTpaTterns c6opkn [BKAO-
yas, 6e3 orpaHnmyeHuii, c6opky ¢ NOMOLLbI NonuMepasHoi uenHoli peakyun (MLLP), c60pKy C nomoLwblo Nu-
rasHon uenHow peakuyum (JILP) nnm c6opky Ha ocHOBe pekoMOGUHauuu in vitro, in vivo n T. a.].

7.2.4 OuncTtka

MpoaykTel C60PKM MOTYT ObiTb OYMLLEHbI COOTBETCTBYHLWNM METOAOM, BKAKYasA Habopbl 415 OYUCTKM
npoayktoB MNUP, Habopbl ana BbigeneHna AHK u3 rensa u 1. . Habopbl cnegyet BblbupaTbh ¢ yyeTom Tpebo-
BaHWN K KOHEYHOMY OYMLLEHU 3aKas3aHHON cuHTeTuyeckoh AHK. MeTogbl AOMXKHbI 6bITb BanuMgupoBaHsbl,
ecnn oHn paspaboTaHbl COGCTBEHHbLIMM CUAMU UM MOAUULUPOBaHbI npou3BoauTenem. S eKkTMBHOCTb
MeTOA0B OYUCTKM A0/MXKHa ObiTb NpOBepeHa nepef UCNofb30BaHUEM.

7.2.5 KoHcepBauuna npoaykTos

CuHTeTnYeckne oparMeHTbl TeHOB NOCTaBAAKTCA B pa3/IM4yHON popme, BKAOYAA TNODUAN3NPOBAHHbINA
NOPOLLOK UM CYCNEH3NI0 B XuAKOM bydepe.

NnochmnnsnpoBaHHbI NOPOLOK WA NPOAYKT HA onpefesieHHOM HocuTene, TakoM Kak (hunbTpoBanbHas
bymara, crnegyeT xpaHuTb npu Temnepatype 4 °C uam HuXxe, BPEMEHHO ero AonyckaeTcss XpaHUTb Npu KOM-
HaTHOl Temnepartype.

dparMeHTbl FEHOB, CycneHAupoBaHHble B Gydepe, crnefyeT XpaHWUTb Npu TemnepaType HUXE MUHYC
20 °C. Cnepyet nsberaTtb MHOTOKpPaTHbLIX LUKIOB 3aMOpaXnBaHUsa n oTTanBaHus.

7.3 KOHTpOnb KayecTBa Npu NpPon3BOACTBE CUHTETUYECKUX TeHOB

7.3.1 O6uwune nonoxeHnsa

B o6nactu chapmauyeBTMyecknx pa3paboTok (HanpumMmep, BUPYCHbIX TEHOMOB), MeTab0/IMYECKON NHXEHE-
pun, NPOM3BOACTBA T'YMaHW3MPOBAHHbIX aHTUTEN WU CUHTEeTUYecKko 6muonorum Heobxoammbl 60nee AINHHbIE
CUHTETMYECKNE TeHbl, MOJIYYEHHbIEe B BUAE OYULWEHHOW NnAnasMuabl UAnN rMULEPUHOBOTO CTOKA KTOHWPOBAHHbIX
KNeToK, cogepxalux CUHTEe3MPOBaHHbI/i TeH B cocTaBe naasmugbl.

CWHTEe3UpoBaHHble OJIMTOHYKNEeOoTuAbl CAyXaT B KayecTBe CTPOUTENbHbIX 6/10KOB M cobupatTca B NoO-
cnepfoBaTeNnbHOCTU ANIMHON B reH. [1Be unn 6onee nocnenoBatesibHOCTEN reHOB MOTyT GbiTb cOGpaHbl B 6on1ee
KPYMHble KOHCTPYKUUMW. FOTOBble KOHCTPYKLMKM MOTyT GbiTb BCTaB/IEHbl B NiasMuibl AN kKnoHuposaHus. Cne-
AyeT yunTbiBaTh (hakTopbl, KOTOPblE MOTYT MOBAWATbL HA COHOPKY M penaukauuio nnasmugbl, Takme Kak TOKCUY-
HOCTb FE€HOB, perynupyloLwmne afnemMmeHTbl U poHOBas akcnpeccua. Ecam Bo3amMoXHO, NnocnefoBaTesibHOCTM BCeX
KOHCTPYKLUUI Unu no kpaiiHelh Mepe KOHEeUYHOW KOHCTPYKLUM NaasMuibl A0KHbI 6bITb BepuduuMpoBaHbl. Ans

7



FOCT P MCO 20688-2—2025

CUHTETUYECKNX KOHCTPYKLUI C NOBTOPAKWMUMUNCA CTPYKTYypaMu Uam ctabunbHbIMU BTOPUYHBIMU CTPYKTYpamu,
KOTOPble HECOBMECTWMbI C OObIYHBIMW TEXHOIOTUAMU MPOBEPKM NOCNefoBaTesIbHOCTU, crefyeT UCNOoJ1b30-
BaTb [OMOJ/IHUTE NIbHbIE NOAXOAbl K MPOBEpKe, TakMe Kak pacuiensieHne pepmMeHToM WM crneumann3npoBaH-
Hble mMeToAbl cekBeHupoBaHusa OHK. KnoHbl, cogepxawune maeanbHyw nnasmugHyto AHK (coBnapgatouwyto
C 3aka3aHHOW nocnepoBaTeNbHOCTHIO €O 100 %-HOW TOYHOCTbK), MOryT NMOCTaBNAATbLCS 3akas3yumkam B BuAe
rMULEPUHOBBLIX CTOKOB WX CBEXWX MOCEBOB UMM MOTYT 6biTb B fa/ibHellWeM MCNONb30BaHbl A1 BblAeNeHNS
nnasmugHon AHK. 3atem nnasmugHyto OHK, cycneHgupoBaHHyl B 6ycdepe nnm nMounmnsnpoBaHHy, A40-
CTaB/IAOT 3aKa3unky. Takxe MOXeT O6blTb BbINOJ/IHEHA NNHEapu3auna nyTem paclensieHna pepmeHTomM, ecnu
3aKas3yuk npegnoyntaeT MHeapmn30oBaHHY0, KNoHUpoBaHHyto OHK.

7.3.2 CKPUHWHT KONOHWUI

Ons 6bICTPOro CKPUHUHTA KOMOHWIA AOonyckaeTCcsA MCNONb30BaTb O4WH UM HECKO/bKO MeTOA0B, BKIYas
MUP KONOHWIA U CKPUHUHT HA YCTOWYMBOCTb K aHTUOGMOTUKAM A8 MOSyYEeHUS NpaBU/IbHO TPAaHCHOPMUPOBAH-
HbIX KOMTOHUIA.

7.3.3 BoigpeneHue AHK 13 KNneTkn-xo3samHa

Korpa cMHTe3npoBaHHbIe TeHbl PENAMUMPYTCA B KOHKPETHOW KeTke-Xx03sinHe, Npou3BOANTENb LO/DKEH
Bbl6paTb COOTBETCTBYHWOLWME MeTOAbl BblAe/leHUA MU OYUCTKM CUHTe3upoBaHHON AHK (BapuaHTbl BkA4YawT
OYMCTKY C MOMOLLBLI0O MUHU-KOSTOHKU, OYNCTKY C MOMOLLbIO MarHUTHbIX YacTul, OCaXAeHne 3TaHO/IOM, 3KCTpak-
U1t peHon-xnopoopmMoM U T. 4.) U3 KIETKMN-XO3AMHA.

7.3.4 NMpoBepka nocnegoBaTe/ibHOCTEN

MpoBepAlT nocnepoBaTe/lbHOCTbL CUHTETUYECKMX TeHOB. [JOKYMEHTUPYIOT pe3y/nbTaTbl CEKBEHWpOBa-
HUA. TexHosorma, Takas Kak cekseHuposaHue no CaHrepy, MPS wnu gpyras sakeuBasieHTHaa TEXHOJ/IOTUA CEK-
BeHuposaHua AHK, nomxHa 6biTb BblbpaHa B COOTBETCTBUM C XapakKTepuUCcTUKaMu reHoB, NMPOU3BOANTENbHO-
CTbl0 CUHTE3a U CTOMMOCTHLIO.

7.3.5 KoHcepBauunsa npoaykKkToB

CUHTETUYECKNE TeHbl MOTYT NOCTaBNATbLCA B IMOUNN3NPOBAHHOM BuAe, B BUAe cycneH3un B 6ydep-
HOM pacTBOpe, B BUAE MMNLEPUHOBOIO CTOKa WUAN B BUAE CBEXEro nocesa.

NnocnnmsnpoBaHHbIN MOPOLWOK NAN NPOAYKT HA ONpefesieHHOM HOocuTesne, TakoM Kak hunbTpoBanbHas
6ymara, cnepgyet xpaHuTb npu Temnepatype 4 °C, a Takxe gonyckaeTcs KpaTKOBpPEMEHHOEe XpaHeHue npu
KOMHATHOW TemnepaType.

Ona OHK, cycneHgupoBaHHOW B 6ydhepHOM pacTBope, NMPOAYKT CnepyeT XpaHuUTb npu TemnepaType
HMXe MuHyc 20 °C. CnepyeT usberatb MHOTOKPATHbIX LUK/I0OB 3aMOpaxXuBaHna v oTTtanBaHus.

CUHTEeTUYeCcKne reHol B rMULEPUHOBOM CTOKE TpPaHCHOPMUPOBAHHbLIX KNEeTOK, Takux kak Escherichia coli,
cnefyeT XpaHuTb npu Temnepartype Hmwke muHyc 20 °C n npegnoytutenbHo npu muHyc 80 °C.

CBeXxue nocesBbl TPAHC(OPMUPOBAHHBLIX KNEeTOK cneayeT XxpaHutb npu 4 °C.

7.4 KOHTpONb KayecTBa Npuv Npou3BOLCTBE CUHTETUYECKNX TEHOMOB

7.4.1 O6bwme NONOXEHUNA

CUHTEeTUYECKNiA TeHOM — 3TO PEKOHCTPYKLMA, KONMPOBaHWE U CUHTE3 BCEro reHomMa Wam Bcex nocnepo-
BaTtenbHocTelh AHK onpegeneHHoro opraHnsama-muweHun. CoraacoBaHHOCTb NocnegoBaTenbHOCTEl NpoAayk-
TOB CMHTETUYECKOro reHoMa SIB/ISeTCSA KPUTUYECKU BaXHOW, n ee Heob6XxoaMMO NpoOBePATh.

Becb npouecc co3gaHWs CMHTETUYECKOro reHoMa [O0/KEeH MPOBOAUTHLCA B Cnegylolme atanbl:

- aHanun3 BCceil NocnepoBaTesibHOCTU reHOMHOMW AHK opraHnsma-muweHu;

- CUHTEe3 OTAeNIbHbIX hparMeHTOB LEesIOr0 reHoma;

- cbopka reHoOMHbIX (hparMeHTOB;

- TpaHcnnaHTauma cobpaHHOro CUHTETUYECKOTO reHoma B OpraHu3mM-muLleHb;

- 3anyckK KneTku A1 3KCNPeccum reHOMHOro CogepXuMmoro.

TexHONOrn CUHTETUYECKOTO reHoMa UCNOMAb3YT AN CO3AaHUA HEKOTOPbIX 3KOHOMUYECKN 3HAUYUMbIX
MWKPOOPraHn3moB, Hanpumep, Npou3BoAAWNX GMOTONINMBO WAW CNUPT, UCMNOMbL3YyeMbIX ANA o6e33apaxusa-
HWA TOKCWYHbIX OTXOA0B W/W OTCNEXWBAHWUA ONYyXO/NEBbIX KNETOK.

7.4.2 C6opka

Heo6xoanmo BbiGpaTb COOTBETCTBYIOLWYI cTpaTernito cO60pKM B 3aBUCUMOCTM OT AJIMHBLI reHoma. Ana
OTHOCUTENbHO KOPOTKWX MocfefoBaTenbHOCTElM AONycKkaeTcs Mcnonb3oBaTb MeToAbl c60pKM in vitro u in vivo
Ha OCHOBe noaumepas, nuras uam pekombuHauuu. ina addekTnBHON c6opkn TpebyeTca hepMeHT C BbICOKOW
TOYHOCTbIO (Hanpumep, AHK-nonumepasa wau nurasa). Ana cb6opkn 6onee kKpynHbix AHK MOXHO ucnonb3o-
BaTb 6eCWOBHbIEe MeTOAbl COOPKM, KOTOPble HE OCTABNAT CNEef0B B MecTax CoOefMHEHNA COOPKN.
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7.4.3 lMpoBepka nocnepgoBaTenbHOCTEN

M3-3a BO3MOXHOCTM OWMNOOK HA KaXKAOM 3Tane CUMHTEe3a reHoB, BK/Yas 0/IMr0-CUHTE3 U COOPKY, B CUHTE-
Tnyecknx nocnepgosaTtenbHocTAX AHK HensbexHbl BHYTpeHHWEe BCTaBKW U Aeneunun, a Takxe npexaeBpeMeH-
Haa TepmuHauusa. MNMocnegosatenbHOCTM HEO6XOAMMO NPOBEPATH Nepef NCNoNb3oBaHWeM B cbopke reHoma.

MocnepoBaTenibHOCTU, cofepXxalwue MyTauun, AO/MKHbI O6bITb NAEHTUDULMPOBAHbI U yaaneHbl. B cny-
yae HeunsbexXHbIX MyTauuil umHopmauua o mMyTauuax, NoATBepxAeHHas cekBeHumpoBaHuem [AHK, gomxHa
6blTb MpegocTaB/eHa 3akasumky, U OH AOJ/DKEH NOATBEPAUTbL, BAUSAIOT NN 0OGHapyXeHHble MyTauum Ha nocrne-
Ayloliee ncnosib3oBaHne UM BCe elle oTBevalT TpeboBaHMAM 3aKa3yuka.

CnHTE3npoBaHHble NocsiefoBaTe/IbHOCTM KJAOHMPYKT B NaasmMugHblii Bektop B Escherichia coli nnn
Apox>Kax, a 3aTeM cekBeHUpywT no CaHrepy mnum metogom MPS.

8 Tpeb6oBaHMs K KauecTBY NPOAYKLMM

8.1 ®parmMeHTbl CUHTETUYECKUX TEHOB

8.1.1 O6bwme NONOXEHUA

Bbixo4 npoAaykTa, ynctoTa M pasMmep nocTaB/sgseMblX NPOAYKTOB CUHTETUYECKUX NIMHENHbIX (DparMeHToB
reHoB ABMAITCA BaXHbIMMW MokasaTtensMu KayecTtsa.

8.1.2 BbIXxog npofykra

KonnuyectBo CUMHTE3UPOBAHHbLIX MIMHENHbIX (PparMeHTOB FeHOB MOXeT 6biTb OnNpeAesieHo NyTeM usme-
peHua KOHUeHTpauuu pecycneHaMpoBaHHbIX MPOAYKTOB C MOMOLLbI0O pas3fiMYyHbIX MeTOAO0B, TakKUX Kak Y/b-
TpadhnonetoBasa CNekTpogPoToOMeTpua € onpefesieHMeM ONTUYECKON nAoTHOCTM npu 260 HmM (OD260) mnn
KONM4YyecTBEHHOEe oMnpejesieHne WHTEHCUBHOCTU hnyopecueHuMn ¢ ucnonb3osaHumem [AHK-cBA3bIBaOLWUX
P 1yopecUeHTHbIX Kpacutenein. MoXHO mcnonb3oBaTb KosimyectBeHHyt MUP (qPCR) B kayecTBe A0MNOJTHU-
TEe/IbHOTO MeTofa MPOBEPKU, ecnn 3akasymk ocnapumsaeT pesynbrartbl. Cm. B.2.

Mpu ncnonb3oBaHUM MeToda CNeKTpasbHOro aHanusa B ynbTpadnoneToBoM AuanasoHe cnepyet 06-
patuTb BHMMAaHWE Ha BO3MOXHble MOMEXN OT HEBCTPOEHHbIX HYKIE€O0TUAOB U OA4HOLENOYEYHbIX HYKNENHOBbIX
Kucnor.

8.1.3 UucroTa

MprMecn B CUHTETUYECKUX NIMHENHbIX (bparmeHTax reHoB MOryT BKAw4aTb 6enku, nocrtynawume us
nonvmepasbl UNKM nnUrasbl, NUCNONb3YyeMbIX A9 COOPKU. 1A OUEHKM KOHTaMmuHauuy 6enkaMm MOXHO UCMOJib-
30BaTb OTHOLWEHWE ONTUYECKO NNOTHOCTM Npu 260 HM k 280 HM. 3HayeHuMe onTuyeckon naoTtHoctu (OD) B
ananasoHe oT 1,8 go 2,0 ykasblBaeT Ha He3HAYUTENIbHYIO KOHTaMuHauui npoaykra 6enkamum. Cm. B.1.

8.1.4 Pa3smep

Pasmep NpoAyKTOB /NIMHEHbIX (DparMeHTOB reHOB He06X0AMMO NPOBEPUTbL C NOMOLWbLIO 3/1eKTpodope-
3a B arapo3HoOM refie WM KanuansspHoro anekTpodopesa. MosekynsapHaa macca M3MepeHHbIX noaoc npu
anekTpodhopese A0O/HKHA COOTBETCTBOBATb A/INHE 3aKka3aHHOW nmocnefoBaTe/IbHOCTU.

8.1.5 TOYHOCTb K/IOHUPOBAHUA TEHOB

Ecnu y 3aka3unka ecTb AONONHUTENbHbIe TpeboBaHUA K Ka4yecTBY NPOAYyKTa, HanpuMep, TOYHOCTb KO-
HUPOBaHWA TeHOB, CM. NpunoxeHue F

8.2 CUHTEeTUYeCcKue reHbl

8.2.1 O6wme NnonoxeHns

KOHTpO/b KayecTBa CUHTETUYECKUX TEHOB BK/AOYaeT B ceba onpegeneHne Bbixofa NpoaykTa, YUCTOTbI
M nocnefoBaTesibHOCTHU.

8.2.2 BbIxog npoAaykra

KonnuyecTtBo CUHTE3UPOBAHHbLIX TEHOB MOXeET ObiTb OnpefeneHO NyTeM U3MepeHWs KOHUeHTpauuu pe-
CyCNeHAMPOBaHHbIX NPOAYKTOB C MOMOLLbI pa3/iInyHbiX METOA0B, TaKUX KakK ynbtpadumnonetosas cnekrpodo-
TOMETpuA C onpegesieHnemM ONTUYEeCcKoW NAOTHOCTKM npu 260 HM (CHO260) nam KonmMuyecTBEHHOe onpegeneHue
WHTEHCUBHOCTN (hnyopecueHunmn ¢ ncnonb3osaHmem OHK-cBA3biBaloWmnx hnyopecuyeHTHbIX Kpacutenei. Jo-
nyckaetca ucnosnb3oBaTb konuyecTBeHHy [MUP (qPCR) B kauyecTBe AOMNO/IHUTENIBHOIO MeTo4a MNPOBEpPKWU,
ec/in 3aKas3yuk He corsiaceH c pesynbtatramu. Cm. B.2.

Mpu ncnonb3oBaHUM MeToda CNeKTpasbHOro aHanusa B ynbTpadnoneToBoM AuanasoHe cnepyet 06-
patuTb BHUMaHWE Ha BO3MOXHble MOMEXN OT HEBCTPOEHHbIX HYKIE€O0TUAOB U OAHOLENOYEYHbIX HYKNENHOBbIX
KucnoT.
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8.2.3 YUuncTtoTa

MprMecn B CUHTETUYECKUX TeHax MOTyT BktoYaTb 6enku, yrnesoabl, ryaHugnuH u T. 4., noctynawuwme us
nonvmepasbl UAKM Nurasbl, UCNOJMbL3YEMbIX A/19 COOPKU, NN U3 KNETKM-XO03AMHA.

Ona oueHKn KOHTaMuHauum 6enKkamy MOXHO MUCMNOMb30BaTb OTHOWEHWE ONTMYyeckoin nnoTHocTu (OD)
npn 260 Hm k 280 HM (OD260/280). 3HayeHne OD260/280 B inana3oHe oT 1,8 go 2,0 yka3biBaeT Ha HE3HAUNTE b~
HYI0 KOHTaMuHauui npoaykrta 6enkamu. Cm. B.1.

OTHOWEeHNe ONTMYECKOn NAOTHOCTM npu 260 HM K 230 HM (OD260/230) ncnonb3yeTcs A8 OLEHKN APYIuX
npuMecei, Takux Kak yrneBsogbl, ryaHnauH n 7. 4. NMokasatens O D260/230 gonxeH 6bITb 600bwe 2,0 gNs HoOp-
ManbHOW nnasmugbl n 60nbwe 1,8 4Na HU3KOKONMIHOro o6bpasua. Cm. B.1.

8.2.4 NocnepoBaTeNIbHOCTb

MocnepoBateslbHOCTb CUHTETUYECKOTO TFEHHOro MnpoAykTa aHaau3upylT MeTo4OM CeKBEHWPOBaHuA
OHK, Takum kak metog CaHrepa nnm MPS, 4yTo6bl NO4TBEPAUTL, COOTBETCTBYET /I CUHTETUYECKUI TeH nocre-
[0BaTENbHOCTU, YKa3aHHOW 3aka3uyumkom. Kaxaomy HykneoTuay AOJSIKHO ObiTb MPUCBOEHO 4YMC/OBOE 3Haue-
Hue (Tak Ha3biBaeMas «OLeHKa KayecTBa OCHOBaHWSA»), KOTOPOEe COOTHOCUTCH C MPOrHO3UPYEMOW TOUYHOCTbIO
onpefesieHNs OCHOBaHUA Npu cekBeHuposaHun. Cm. B.4, npunoxeHve D un npunoxeHue E.

3akasuuky go/kHa ObITb nNpegocTaBneHa cnegywwas nHpopmauna no Kaxaoh 3akasaHHON nocnepo-
BaTe/IbHOCTU:

a) aitn nocnefoBaTeNbHOCTU-MULIEHWN, CO34aHHbI HA OCHOBE 3aKka3aHHOM NnocnefoBaTe/IbHOCTHU;

b) OTYeT O BblpaBHUBAHUN NPOAYKTA CUHTETUYECKUX TEHOB;

C) nocnefoBaTesibHOCTb C yKa3aHMEM 3aKa3aHHOW (CKOHCTPYMPOBAHHON) NocCneA0BaTe/IbHOCTHU.

8.2.5 LlenoctHOCTb

LlenocTHOCTb OTpaxaeT gerpagauuto cuHTeTndeckon asyxuenoyvedyHon OAHK. Cm. npunoxeHue C. lMo-
cne afnekTpodpopesa B arapo3HOM resie Uau KanuanapHoro anektpodopesa MmosiekynapHasa macca naeHTndun-
LMPOBaHHbIX MOJIOC AO/HKHA COOTBETCTBOBATb OXUAAEMOW.

AHanun3 dhepmMeHTaTMBHOIO paclwienneHns pecTpukTasol Takke NO3BONSAeT NOATBEPAUTb LLEeNOCTHOCTb
CUHTeTuYeckoi aByxuenoyvedHoit AHK. Mponssogntens J0MXEH BblbpaTb COOTBETCTBYHLWY PecTpUKTasy u
MeToAbl pacl,ensieHna A8 NoNyYeHUa HaLeXHOro pacliensieHns u pasnnyaemoro pasmepa nosioc.

8.2.6 AHann3 ocTaTo4YHbIX NpUMecen

OcTaTo4YHble NpUMecK B NPOAYKTax CUMHTETUYECKOW aByxuenodvedHol AHK, Takme kak 3HAOTOKCUH, re-
HoMHaa OHK kneTkn-xo3anHa, 6en10K KNeTKn-xo3sanHa n octatoyHas MPHK, Bo/mkHbl 6bITb onpegeneHbl ¢ no-
MOLLbIO COOTBETCTBYHOLMX METOAOB NO 3anpocy 3akasuuka.

Ecnn cuHTeTnyeckaa asyxuenodyeyHas AHK B nnasmupge ncnonb3yeTca ANA TpaHcekunuu wnam ecnu
CuHTeTnyeckasa gsyxuenoyeyHada AHK 6yger mcnonb3osBaTbCA A1 NPOM3BOACTBA JIEKAPCTBEHHbLIX CPeAcTB
AN YenoBeKa WAN XUBOTHbIX, 9HAOTOKCUH B NPOAYKTE AO/DKEH 6bliTb onpeAeneH KOIMYeCTBEHHO C NOMOLbIO
peakTuBa, npepacTtaBnsuiero coboli nusaT kNeTok KpoBu (amebounToB) mMeuvexsocTa Limulus polyphemus

(NAN-tecT).
YpoBeHb 3HAOTOKCMHA A0/HKEH COOTBETCTBOBATb TPeOOBAHUAM 3aKa3umka M 06bIYHO MOXET HaxoAUTb-
ca B npegenax (0,1— 1,0) E3/mkr nnasmugHoin JHK — ypoBeHb, KOTOpbI/, Kak nmpaBuio, cunTaeTcs maso

BAUSIOWMM Ha mocnegylouiee npuMeHeHue. ED (eguHMUA 3HAOTOKCMHA) — 3TO eAuHUUA, onpeaensiemMas ¢
nomouibio JTIA/1-TecTa Npu UCNbITAHUA HA IHAOTOKCUHBI.

MpumevyaHne 1— o 3anpocy octatoyHasa reHomHasa AHK B npoaykTe MOXET ObiTb OLleHEHA MeToA4aMu, BKIIO-
yawmnmm rmbpugnsaumio n konnyectseHHyo MUP B peasilbHOM BpemeHu.

MpumeyaHne 2— Ecnu nnasmugsl roToBAT 419 UCMNOMb30BaHNA B Ka4ecTBe UK nNpu paspaboTke dhapmalies-
TMYecKnx cybctaHumii/nekapcTBEHHbIX CPeAcTB, MOXET ObiTb NMPOBEAEHO AOMNO/IHUTENBHOE UCMbITAHUE.

AHann3 Cc NOMOLLbI0O pPecTpukTasbl MOXeT 6bITb NpoBeAeH NyTeM WHKyb6auunm nnasmugHon AHK c aH3u-
MaMy 1 nocnefywwmm aHann3om npu noMowm asekTpodopesa B arapo3HOM resie Uan KanunaspHoro anek-
Tpodphopesa. Hukakmx gpyrux HesHaumTesbHbIX 63HAO0B HabnwaaTtbCA He AOJ/DKHO, MO3TOMY ANSA HaLeXHOM
BU3yasnusauny Heob6xoAMMO MUHUMaIbHOE PEeKOMeHAYyeMOe KOJIMYeCTBO.

8.2.7 CBepXxCKpy4YeHHas njasmuja

Ana cuHTeTuyeckoin asyxuenoveuyHoW AHK B nnasmuge nNpouLeHT CBEPXCKPYYEHHOU nnasmuibl B 06-
wer nnasMmuae, KOTOpbIA MOXET BAMATb Ha 3dh(hpeKTUBHOCTb TpaHCH ek 1 akcnpeccuto 6enka, MoxXeT 6bITb
onpegeneH npy NnomMolmn snekTpodopesa B arapo3HOM refie NN KanunnsapHoro anektpodopesa. NpoueHTHOE
cofepxaHne CBEPXCKPYYEHHO! nnasmuibl B o6wel nnasmuae moxeT 6bITb onpeaesieHo nNpu ycaoBusax, ycra-
HOBJIEHHbIX 3aKa34MKOM.

10
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8.2.8 bnoHarpyska

XX1n3HecnocobHble MUKPOOPraHW3Mbl, 3arpsasHsaL e cuHTeTndyecknin AHK-npoaykT, mMoryt 6biTb O6Ha-
PYXeHbl C NOMOLbIO CNeunasbHOro aHanmM3a Ha 6uoHarpysky no sanpocy 3akasuuka.

8.2.9 Cneundunyeckne nokasarenun KkayectBa 6Mb6Mo0TEK CUHTETUUECKNX OHK

MpousBoanTenb 6mbGNMOTEKM cuHTeTudeckoit OHK goskeH npefocTtaBuTb 3aka3uyuKy gokasatesibCTBa
CMHTe3a 6Mb6NNOTEKN, MPOAEMOHCTPMPOBAB COOTBETCTBME cneundmrkaynamM 3akasdumka.

Ona 6ubnuoTtek cuHTeTnuecko AHK fonxHbl 6bITb ONpeAeneHbl cnegyluime napaMeTpbl C NOMOLLbIO
cekBeHupoBaHuga OHK:

a) pasHoobpasne 6MbGNNOTEKN;

b) OTHOCUTENbHOE M306MUNNe Kaxaoro ggparmeHta AHK;

C) TOYHOCTb BapMaHTOB KaXAoro pparmeHta AsyxuenodyeyHon AHK.

Bubnnotekn cuHtetnyeckoir AHK mMoryT 6biTb K/TOHMPOBAHbLI B ONpeAefieHHblli BEKTOP A1 NOSyYeHus
KNOHUPOBaHHbIX 6MB6NMOTEK. [Nsa NPOBEPKM NOCAefoBaTE/NIbHOCTM cry4yaliHbiM o6pa3om oT6uMpaloT 3apaHee
onpepeneHHoe KONNYECTBO K/TOHOB (CO CTAaTUCTUYECKUM aHasM3oM) B 3aBUCMMOCTM OT pasmepa 6mMbanoTeku.

Ona oTaenbHOn 6MBNNOTEKM KIOHOB NOC/EA0BaTE/IbHOCTb K/1IOHA B BbIGPAHHOM BEKTOPE AO0/KHA OblTb
nposepeHa nNyTemM )epmMeHTATUBHOIO paclienneHns pecTpukrtasol n cekseHupoBaHus AHK. CekBeHupoBa-
HMe HOBOro nokoneHusa (next generation sequencing, NGS) Takxe MOXeT NMPUMEHATbCA [N onpefeneHns
XapakTepuctnk 6ubnmnotekn cniteTunyeckon AHK B 06 beguHeHHbIX hopmaTax.

XoTa nocnepoBaTeNbHOCTb, YNCTOTA M MPUMECU SABASAKTCA BaXHbIMW 6a30BbIMU nokasaTensgMun kKaye-
CTBa CMHTETMYeCKOWN aByxuenoyeyHol AHK, nyywmnm nokasatenem kavyecTBa fBNAeTCHA PYHKLMOHANBHOCTb B
MHTepecyloLwem nocseyrouwem npumeHeHun. Ecnm 3akasunk obHapyxumsaeT npo6aemy B NPUMEHEHUU, Kaye-
CTBO HEO6X04MMO NPOBEPUTH.

8.3 CUWHTETUYECKU reHoMm

8.3.1 O6wme NnonoxeHns

KOHTpO/b KayecTBa CUHTETMYECKOro reHoma BK/KOYaeT B cebsa NpoBepky nocsiefoBaTesibHOCTU. [1po-
BepKy nocsefosatesibHOCTM NMPOBOAAT, YTOObl y6eAnTLCA B MPaBUIbHOCTU CUHTETUYECKOTO reHoma.

8.3.2 NMNocnenoBatTenbHOCTb

Ona npoAaykToB CUMHTETMYECKOro reHoma MnpoBepKa MocnefoBaTelbHOCTU AOJ/DKHA MPOBOAMTLCHA C UC-
no/sib30BaHMEM COOTBETCTBYKOLWEW TEXHONOTMN cekBeHnpoBaHusa OHK.

Ona cuHTeTuyeckoro reHoma Bapuauumm npoaykTta AOJIKHbI cOCTaBNATb MeHee 1 Ha 10 000 n. o. Ecnn
MyTauua pacnosioxeHa B KOAMpYlOLW e nocnefoBaTeibHOCTM, OHA A0XHA O6bITb CUHOHVUMUYHOW.

9 CreundmKaumm nocTaBAseMbIX/CUHTE3NPOBaHHbIX MaTeprasioB

9.1 OcHoBHas MHpopmayunsa

Cneyundukaymm noctaB/iaeMOro/CMHTE3NPOBAHHOIO MaTepuasna A9 CUHTE3MPOBAHHbIX hparMeHTOB
reHOB, FTEHOB W/N TEHOMOB [OJIXHbl BKAO4YaTh, 6€3 orpaHuyeHuns, cnegytluiee:

a) KO/MIMYEeCTBO CMHTE3MPOBAHHOIO NPOAYKTA;

b) MHoOpMaunto o cekBeHnpoBaHun OHK: BbipaBHMBaHME nocnepoBaTelbHOCTEN UAM UX cTaTUCTUYe-
cKkoe o6o6ueHune;

C) MHJOpMAaLMNI0 O YACTOTE;

d) nHpopmaynto o0 LENOCTHOCTM N PECTPUKLMOHHYIO KapTy, ecnu oHa 6blna nonyyeHa;

e) nHpopmaynto 06 ocTaToOUYHbIX NPUMECHX, €C/AX 3aKa3uynmk 3anpocuna 3ToT aHalus.

9.2 NMpoyaa nHpopmaumns

Mpouyas nHchopmMaLusa, KoTopas A0NXHA GbiTb BK/OUEHA B OKOHYATE/IbHbI/i OTYET O MOCTaB/IEHHOM/CUH-
Te3npoBaHHOM MaTepuane, BkA4YaeT:
a) nHpopmayno o npomnssoguTene.

MpumeuvyaHne 1— [lonyckaeTcsa BKAHOYMTb COOTBETCTBYHOLLMIA afpec, KOHTaKTHbI TenedpoH, oneparopa u
BpeMmS;

b) MHoOpmMaymni o NpPoAyKTe.
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MpumeuyaHune 2 — JlonyckaeTca BK/IOYMTbL HasBaHMe NPOAYKTa, ANIMHY NPOAyKTa, MocneaoBaTeflbHOCTb
NPOAYKTa;

C) MHGOpMAaLMI0 0 BEKTOPE, eC/IN CUHTETUYECKME TeHbl KNIOHMPYIOTCA B BEKTOPE M NOMyYeHHas nnasmu-
[la npefoCTaBsAeTCs 3aKasuuky.

MpumeyaHue 3 — MOXHO BKIOUUTL HA3BaHMe BEKTOPA, KOAWPYEMYIO BEKTOPOM YCTOWYMBOCTbL K aHTUGUOTH-
KaMm, nocnenoBaTe/lbHOCTb BEKTOpa M KapTy naasMmugp;

d) nHdopmaynio o KNeTKe-X03siMHe, eC/IM CUHTEe3WpPOBaHHbIE FeHbl KIOHUPYIOTCA B BEKTOpPE, Peniunuu-
pyloTCcs B KNeTKe-X03siMHe U NpefocTaBNsioTCa 3aKa3uuky B KNeTKe-x03siMHe, cogepxalweid nnasmuay Ha oc-
HOBe BekTOpa.

MpumeyvyaHne 4 — MOXHO yKasaTb TUN KNETKN-XO3ANHA, TEHOTUM U ayKCOTUMN KIETKMU-X03[MHa, a TakKke MeTon
KYNIbTUBUPOBaHNA KNTETKN-XO3ANHA,

e) nHpopmaynio 0 KOHTPO/Ie KayecTBa NPOAYKTa, BK/AoYas pesynbTaTbl KOHTPOJS KayecTBa, MeToAbl U
MCNO/Mb30BaHHbIe aHaUTMUYeckne Npubopsl.
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MpruMepHbI NepeyeHb 060PYA0BaHUS U YCTPONCTB U TPE6OBAHUS K UX KOHTPOJIIO

MpuMepHbIii NepeyeHb 060pyA0BaHUS U YCTPOUCTB U TPeGOBaHUIA K UX KOHTPOSO 4151 NPOU3BOACTBA W KOHTPOSIS
KauecTBa CMHTETUYECKUX (PparMeHTOB reHOB, TeHOB M reHOMOB NpuBefeH B Tabnuue A.L.

Ta6nunua Al — lMNepeueHb 060pyA0BaAHUA U YCTPOIUCTB U TPE6GOBAHUS K MX KOHTPOJIO

Tun o6opyaoBaHus

O6opyaoBaHue ¢
KOHTpO/NIEM TeMmne-
patypbl (MHKy6aTop,
XO0NT0AUNBHUK, MOPO-
3UNBHUK U T. 4.)

Cucrtema npovsBoj-
CTBa 4NCTOI BOAbI

pH-meTp

BecoBoe ycTpoiicTBO

MuneTka nnun po3sa-
TOp

LleHTpudpyra

CuHTesarop onuro-
HyKneotngos

O6opynoBaHue ans
anekTpogopesa

Cneuundumkaunm

YcTpolicTBa ans
CUHTE3a OJINTOHYK/Ie-
oTnzoB

YcTpolicTea, no-
3BONSAOLLME NPOBO-
OUTb anekTpodopes
B arapo3HOM rene B
HaTUBHBIX YC/I0BUSAX,
n AeTekTupytoLine
yCTpOWCcTBa, Takne
Kak ynbTpaduo-
neTtosas namna

Lienesoe
ncnosib3oBaHne

XpaHeHue pearex-
TOB 1 06pasLos

MpownssoacTteo/
KOHTPO/Ib KayecTBa

MpuroTtosneHne
peareHToB

MpurotosneHne
peareHToB

[o3npoBaHne pea-
reHToB

LleHTpudpyrnpoBa-
Hne

CUHTE3 0NUToHyKNe-
0TMAOB

MoatesepxaeHne
OJIMHbI (hparMeHToB
AHK

Tpeb6oBaHua

CTabunbHOCTb 1
0[HOPOAHOCTb TEM-
neparypsl

KoHTpo/ib Temnepa-
Typbl

lpoBepka 3neKkTpo-
NpoBOANMOCTH

HacTpoiika ¢ uc-
nonb30BaHEM

KaK MUHUMYM [BYX
BUAOB 6ydhepHbIX
pacTBOpOB Hazsexa-
Lero kayectea

MopTteepxaeHne
HYNEBOIN TOYKUN U
npoBepKa nokasaHui
C MOMOLLbIO CTaH-
JapTa macchl

Kannbposka u npo-
BEpKa TOUYHOCTU
nMneTupoBaHus

HopmanbHas pa6oTa
6€3 NOCTOPOHHUX
LYyMOB

MpoBepka knanaHoB
¥ pacxopa pearet-
TOB

Bo3mMOXHOCTb pas-
aenexHnsa n obHapy-
XeHNs Mapkepos
COOTBETCTBYOLLEN
MOJIeKyNSAPHON
macchbl

lMeprognyHoCcTbL
npoBepKM

Mpu ycTaHoBKe, a 3a-
Tem nepuoamnyeckn3
B pexume peasnbHo-
ro BpEMeHU

Mepuoguueckun3

B mecTe ncnosnb3o-
BaHuSA

B mecTe ncnosnb3o-
BaHuA

Mepuoguueckun3

B mecte ncnonb3o-

BaHuA

Mepuoguueckun3

Mepunogunyeckn3
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OKoH4yaHue Tabnuubl A. 1

Tun o6opyfoBaHus

Cuctema ansa kanun-
NAPHOIo 3/1eKTpOo-

copesa

ABTOMaTU3NPOBAH-
Haa cuctema nune-
TUpPOBaHUA

Cywnnka

YnbTpadroneTossbii
cnekTpogpoToMeTp

®yopecLeHTHbI
cnekTpodoTomeTp
nnun ayopecueHT-
HbIi MUKpOMIaHLWeT-
HbIR pugep

Amnnudmkatop

CekseHaTtop AHK

Cneumndumkaunm

YcTpoiicTBa, cnoco6-
Hble pa3genaTtb AHK/
PHK wnu 6enku no
Macce B HaTUBHbIX
YCNOBUSIX N OCHa-
LLleHHbIe AeTekTo-
pamun n permctpa-
Topamu, KoTopble
MOryT CyMMUpOBaTb
naowaan nukos

O6paboTka XngKo-
cTein T 4.

YcTpoiicTBa, KoTo-
pble MOXHO UCMNOSb-
30BaTb AN1S CyLUKU
CUHTETUYECKUX
reHoB B pacTBope

OpHonyyeBble U
[ABYXJlyyeBble Crek-
TpogooTOMETPbI

OpHonyyesble Unu
[ABYX/yYeBble Crnek-
TpodhoTOMETPbI

YcTpolictea gas
npoBejeHuUs no-
NNMepasHoi LenHoi
peakumu

YcTpolicTBa, cno-
COOHble onpefensTb
nocnegoBaTesibHO-
CTW HYK1e0TUAOB B
CUHTETUYECKNX FeHax
1 nnasmugax

Lienesoe
ncnonb3oBaHne

MoaTteepxaeHne
O/WMHbI oparMeHToB
OHK

[o3npoBaHue pea-
TeHTOB, CMHTE3 reHoB
uT. o

CyllKa cuHTeTn4e-
CKUX reHoB

OnpegaeneHve Konw-
uecTBa CUHTETUYE-
CKMX TeHOB

OnpepeneHve Konu-
yecTBa CUHTETUYE-
CKNX reHOB

CVHTE3 reHoB U
onpegeneHne Konm-
yecTBa

OnpepeneHuve no-
cnepoBaTtenbHocTeEl
OHK

Tpeb6oBaHus

BO3MOXHOCTb pas-
JeneHns u obHapy-
XEHUA MapKepos
COOTBETCTBYHLLEM
MONEKYNAPHOWA
Macchl

MpoBepka TOYHOCTYU
nUNeTpoBaHus

MpoBepka BpemeHu
CYLLKM

BcTpoeHHasa npo-
BepKa nokasartenei
nnm Kannoéposka c
NMOMOLLbIO ONTHYe-
ckoro thunbTpa

BcTpoeHHas npo-
BEpka nokasaTernei
nnn kannbposka ¢
NMOMOLL b0 onTUYe-
CKOro thunbTpa

CTabunbHOCTb 1
OLHOPOAHOCTL TEM-
nepaTtypsl

lMposBepka nokasare-
new n kannéposka
OCHOBHbIX KOMMO-
HeHTOB (cuctema
annapara, cuctema
nogaun XuaKocTtu,
onTuyeckas cucrema

nT. a.)

[MepnoanyHocCTb
npoBepkn

Mepuoguueckun3

Mepuoguueckun3

B mecTe ncnonb3o-

BaHuA

Mepuoguueckun3

Mepuopguueckun3

Mepuopguueckun3

Mepuopgunueckun3

a YactoTy npoBepok onpeaenslT, 4YTobbl obecneynTb MPUrogHOCTb 060PYyAO0BAHMA K MCMNOSIb30BaHWMIO MO
Ha3Ha4YeHMIo C y4eTOM 0ObIYHOTO MEeTo4a MCNoNb30BaHuA U nepmoguyHoctn (cm. MCO 9001 wnm cTaHAapTbl, OTHOCS-
LMecs K CUCTEME KayecTBa opraHusauum).
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MpunnoxeHve B
(cnpaBo4HOE)

Mpumepbl MeTOA0B OLEHKU KayecTBa

B.1 MeTofbl OLEHKUN YNCTOTbl CUHTETUYECKUX HYKTEMHOBbLIX KUCMOT

OTHOLWEHME ONTMYECKOI NAOTHOCTK Npu 260 HM K 280 HM (OD260/280) MCNONbL3YIOT AN OLUEHKM 3arpsisHeHus 6en-
Kamu, noctynawwymmn us noanmepasbl UM nurasbl, UCNOMb3YEMbIX 418 COOPKM, WU U3 KNETOK-X035eB. OTHOLEHNe on-
TMYeCKoW NAOTHOCTM npu 260 HM k 230 HM (OD260/230) ncnonb3yeTcs AN OLEHKU APYTUX NpUMeceid, Taknx Kak yrnesogasbl,
ryaHmgmH v 1. 4. OnTuyeckas N/OTHOCTb OnpefenisieTca C NOMOLb 06bIYHOro WaM ynbTpadMoneToBoro cnekTpodoTo-
mMeTpa — AN MUKPOOObLEMOB. YNbTpadnoneToBblii cnekTpopoToMeTp AN MUKPOO6GBHLEMOB NO3BOSET ObICTPO U NErko
NnpoBecTW onpejesieHmne.

3HayeHne pH 1 KOHUEeHTpaLuMa MOHOB B pacTBOPE CMHTETUYECKOro reHa B/VAIT Ha onpegeneHve. He6onbline uns-
MeHeHUs1 B 3HavyeHUn pH pacteopa npueeayT K nameHeHnto OD260/280. Tosibko Npy onpegeneHHoOM 3HaueHun pH 1 HU3KO
KOHUEeHTpauun noHos (Hanpumep, pH 8,0, 10 MM Tpuc-HCI) pesynbTat 6yaeT TOYHbIM. B TO e Bpems pacTtBop Npoo6bl
Jo/mKeH 6bITb pasbaBneH A0 COOTBETCTBYHOLEN KOHLeHTpauum, 4Tobbl onTuyeckas NAOTHOCTb HaxoAwnach B AnanasoHe
ot 0,1 go 1,0.

0D26d280 s Anana3oHe oT 1,8 o 2 n OD260/230 B grianasoHe OT 2 40 2,2 ABAATCA NpMeMneMbiMn ANns onpegene-
HUa ynctoTel AHK. Ecnu nokasatenb YMCTOTbl 3HAUYUTESIbHO BbILIE OXWAAEMOro, /iyylle BCEro npoaHanan3npoBaTtb Crek-
TpasbHbI Nponb B KA4eCTBE OCHOBHOIO CpeAcTBa Moncka AedeKToB.

B.2 MeTofbl OLEHKM KONIMYEeCTBA CUHTETUYECKUX HYKTEMHOBbIX KUC/OT

KonnyectBo doparMeHTOB reHoB, reHOB WM MPOAYKTOB reHoMa MOXeT ObiTb U3MEPEeHO pasHbIMW MeTofamu, BK/0-
Yyas mMeTopq yNbTpadunoneToBoi CNekTpoqPOTOMETPUM C ONpeaeneHneM ONTUYeckoi NaoTHocTK npyu 260 HM (OD260), dhny-
OpecLeHTHOe KOMIMYeCTBEHHOE OMnpefesieHne € UCNo/b30BaHUeM (h/lyopecLeHTHbIX KpacuTenel, ceasbiBawowmx AHK, u
hnyopomeTpa, MeTog konmdecTeeHHoi MLUP (qPCR).

[Ona metoga ynbTpadmonetoBol CNekTpooTOMETPUM MOINOLWEHNe pacTBOpa CMHTETUYECKOro reHa npu 260 Hm
onpegenseTcs B COOTBETCTBMU C PYKOBOACTBOM Y/bTPadnoneToBoro cnekrpodortoMmerpa. 3ateM pacCcUmTbiBalOT KOHLEH-
Tpauui HYK/IEMHOBORM KMCOThI B 06pasue no ypaBHeHuo Beepa-flambepTa v NpeacTaBnsaioT B eAnHMLAxX macca/obbem
(T. e. Hr/MMm3). Takke ycTaHaBIMBAKT NNHENHbIA Anana3oH 060pyA0BaHNS, a pacTBOP BbICOKOW KOHLeHTpauuu Heobxoau-
MO pa36aBuTb, YTOGbLI OH BNUCA/ICA B /IMHENHbIA AnanasoH.

Onsa dnyopecueHTHOro metoga f06aBNsA0T BOAHbIM pacTBOpP (p/lyOpeCcUEeHTHOIO Kpacutesns HyKJeWMHOBOW KUCOo-
Tbl 4na gsyxuenoyeyHoin AHK (dsDNA) B KiOBETY UM MUKPOSIMTPOBbLIA NAAHLIET, COAEpXalluii pacTBOp CUHTETUYECKOTO
reHa, satem TwaTeNlbHO NepemeLLnBalT U MHKYOUPYIOT B TeYeHne 2—5 MUH Npy KOMHaTHOW TemnepaType B 3aliuLieH-
HOM OT cBeTa MecTe. [locne MHKy6aumm nsMepsatoT duiyopecueHumtio obpasua ¢ NOMOLLbID cnekTpodiyopomeTpa unm
hN1yopecLeHTHOr0o MUKPOMIaHLLEeTHOro pugepa npu ctaHfapTHbIX A/IMHaX BOMH dyopecuenHa. [na Toro 4Tobbl noka-
3aHMA 06pasLoB OCTaBaNCb B AManasoHe AeTeKTMpoBaHus iyopomeTpa, HEOOX0AMMO HACTpOUTh yCueHne npubopa
Takum o6pa3om, 4To6bl 06pasel ¢ Hambonbllen KoHUeHTpaunen JHK gaBan MHTEHCUBHOCTb (/TlyOopecLEeHLMN OKOMO Mak-
cumyma donyopomeTtpa. UTobbl cBeCTU K MUHUMYMY adhdhekT hoToobecuBeyBaHus, NoAAEePXUBAKOT BPEMS U3MEPEHUA
hnyopecueHUn NOCTOSHHbIM A8 BCcex 06pasuos. Vcnonb3oBaHne PHK-a3bl A/PHK-a3bl T1 ¢ Hykneasoli S1 ycTpaHuT
BCE OJHOLIENOYEYHble HYK/TEMHOBbIE KUC/OTbI U rapaHTUpyeT, 4To BCA dhriyopecueHuns obpasua obycnosneHa AByxLUeno-
yeyHoin AHK. V3mepsioT dayopecueHumnio obpasua, Mcnosb3ys napameTpbl npubopa, COOTBETCTBYHOLLME TEM, KOTOPble
MCMONb30BaNCL NPU MOCTPOEHWN CTaHAAPTHOW KPMBON. BbluMTaloT 3HauveHue duyopecLeHunm XonocToro obpasua u3
doniyopecueHLmm Kaxaoro n3 obpasuos. OnpefensoT KoHueHTpaumio JHK B obpasue CUHTETUYECKOrO reHa no ctaHgapT-
HOI KpMBOW, NOCTPOEHHOI HA OCHOBE CTaHgapTHOM KpmBon AHK. 4ns cTaHaapTHON KpMBOW 06bIYHO Mcnonb3ytoT AHK 6ak-
Tepuodpara naAam64a Wan TMMyca TesieHka. AHann3 MOXHO NOBTOPUTb, MCNOMb3YSA Apyroe pasbasneHve obpasua, YTobbl
NoATBEPAUTL pe3ysibTaTbl KOJIMYECTBEHHOIO ONpefesieHns.

B konuyectBeHHoi MUP (QPCR) cogepxaHune LeneBblX CUHTETUYECKNX TeHOB MOXeT ObiTb onpejesieHo ¢ Nomo-
Wbl cneunduyecknx K COOTBETCTBYIOLWMUM reHam npaimepoB ¥ KaimbGpOoBOYHONM KpuBol. KanubpoBouHas KpuBasi MoO-
XeT 6bITb NOCTPOEHA C MCNO/Ib30BAHMEM HE3aBUCUMbIX CTaHAaPTHbIX 06Pa3L0B C 3a4aHHOI KOHLeHTpauuel (Hanpumep,
KOnunii/MM3), KOTOPbIE MMEKT Ty XEe WM CXOXYH MaTpuly, 4To 1 uccnegyemole obpasupl. MNpeaBaputensHas o6paboTka
CUHTETUYECKUX FEeHOB, @ Takke KO/IMYecTBO, LEe/OCTHOCTb M YMcToTa 06pasLoB A0/MKHbI ObiTb onpeAeneHbl Takum obpa-
30M, YTOGbI 06ecneynTb UX JOCTaTOYHYI0 YUCTOTY, KOHLUEHTPaUuUo U OTCYTCTBME KOMMNOHEHTOB, KOTOPbIE UHTMOUPYIOT Ux
ycunusatoT nocnegyrowme peakumm qPCR.

Mpwn ncnonb3osaHun ungposoii MLP (dPCR) KoNMYeCcTBO LeneBblX CUHTETUYECKUX FEeHOB MOXET 6bITb onpeaesneHo
6e3 1cnonb3oBaHUsl KanMbpoBOoYHON kpuBoil. CMech ans dPCR, cofepxaliasi UChbITyeMbliA pacTBop, C/AyyaiHbiM 06-
pa3oM pasgensiercs Ha AUCKPEeTHble 4acTu HOMUHA/IbHO 3KBUBAIEHTHOTO 06bema TakMuM 06pa3oM, YTO HEKOTOPble YacTu
He cofepxar ueneBoro hparMeHTa HYKNenHOBON KUCMOThI, a Apyrme cogepxart OAHY WUW HECKONbKO KOMUIA chparmeHTa.
Yactu TepmMoLMKANPYOTCA A0 KOHEYHONM TOYKM, a 3aTeM CUMTbIBAIOTCA ANS onpefeneHus foav yacTeli ¢ NOA0XKUTENbHOM
peakuneii. [nA OLEHKM Yynucna Konuil ueneBbiX CUHTETUYECKUX TEHOB criefyeT UCNoNb30BaTb CTaTUCTUKy lMyaccoHa.
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B.3 M3mMepeHne LefIoCTHOCTN CUHTETUUYECKOWN HYK/TEMHOBOW KUC/OTbI
ONns “3MepeHus LenoCTHOCTU CUHTETUUYECKOW HYKNEWHOBOI KUCMOTbl MOXHO MCMO/b30BaTh 3/1eKTpodopes B ara-

pO3HOM refe, BK/Uas 31eKTPohopes Ha umnax U KanuaaapHblii 31ekTpodopes.
Ons anekTpochopesa B arapo3HoM refie peKOMeHAyeMble 3HAauYeHUs1 KOHUEeHTpauuii arapossbl A UaeHTUUKaLum

[OHK npuBegeHbl B Tabnmyax B.1—B.2.

Tabnuuya B.1 — PekomeHgyemble KOHUEHTpauUun araposbl ansa anektpodopesa AHK pasnmuHoi gnuHbl

Orvna OHK, n. o. KoHueHTpauus arapo3bl,%
250— 1000 15—-2
1000—5000 15

5000— 10 000 1

Tabnuuya B.2— PekomeHayemble KOHUEHTpaLMK araposbl 4a nyabc-anekTpocdopesa AHK pa3nnyHoi gaunHbl

Orvna AHK, MiH n. o. KoHueHTpauus arapo3sbl,%
0,01—1 15
1—5 0,8—1
5—10 0,5—0,8

B.4 CekBeHupoBaHue

[na nposepky nocneposatesibHOCTU criefyeT UCNOo/b30BaTh CeKBeHMpoBaHue no CaHrepy n MPS B 3aBMCUMOCTYU
OT MOJIHOTbI PAcCMOTPEHUS NPOU3BOAUTENAMU CUHTEeTMYeckoin OHK. O6bI4HO cekBeHUpoBaHMe no CaHrepy MCMosib3yT
ONA KOPOTKUX reHoB, a MPS — ans ANMHHBIX. [15 CNOXHbBIX MaTpul, KOTOpble MOTyT 6biTb TpyAHbIMU A1 MPS, cekBeHu-
poBaHue no CaHrepy nyylle NoAX0AUT A8 BepudUuKkaLmm MAeHTUYHOCTU NocnefoBaTesibHOCTH.
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MpunoxeHue C
(cnpaBo4HOE)

dnekTpodoperpamma

Ecnu pparMeHTbl CUHTETUYECKNX FEHOB U/IN FeHbl KTOHMPOBaHbI B NAa3MUAHBIA BEKTOP, AN U3MEPEHUS UX KOHMU-
rypaumm n uenocTHOCTM MOXHO MCMO/Mb30BaTb 3N1eKTPOhopes B arapo3HOM rene.

B npouecce BblgeneHus nnasmugHas AHK mMoxeT 6biTb noBpexgeHa B pesy/ibTaTe MexaHU4yeckoro BO3AeincTBus,
pH, peareHTa nT. 4. BblgeneHHas nnasMmuga 06bI4HO MMEET pas/inyHble KoOHurypaLlmmn, BKNOYas CBEPXCKPYYEHHYO nnas-
mMugHyto AHK, nuHelinyto nnasmugHyto AHK n nnasmugHyo AHK ¢ 0o4HOHUTEBLIM pa3pbiBOM.

Ha pucyHke C.1 npuBegeHa anekTpodoperpamma B 1 %-HOM arapo3Hom rene nnasmugHoi OHK, B KOTOPYH KNOHM-
poBaIN CUHTETUYECKME TEeHbl Pa3/INYHON ANNHBI — NPUMEPHO 2 ThIC. M. 0., 5 TbIC. N. 0., 8 ThIC. M. 0. 1 13 TbIC. N. O.

17



FOCT P MCO 20688-2—2025

M Jopoxka 1 M Jopoxka 1
23130
9416
6557
4361
2322
D 2027
B
564
a) ~2 TbiC. Nn. 0. b) ~5 TbIC. N. 0.
M [opoxka 1
M Jopoxka 1
23130
9416 23130
6557 9416
4361 6557
4361
2322 2322
2027 2027
564
564
c) ~8 TbiC. M. 0. d) ~13 TbiC. M. O.

M — Mapkep nam6ga AHK/Hind 1l

a) bonee ceeTnbii 6aHg (B) — cBepxckpyyeHHasa nnasmuaHasa AHK, a 6onee TemHbin 6aHg (D) — nnasmugHas OHK ¢
OZLHOHUTEBbLIM Pa3pPbIBOM.

b) CseTnbin 6aHg (B) — nnasmuaHas AHK ¢ o4HOHUTEBLIM paspbiBOM.

c) bonee cBetnbin 6aHa (B) — nnasmugHas AHK ¢ ogHOHUTEBLIM pas3pbiBOM, a 6os1ee TeMHbIN 6aHg (D) — nuHeliHan
nnasmugHaa AHK.

d) Bonee ceeTnbli 6aHg (B) — nnasmugHaa AHK ¢ ogHOHMTEBbLIM pa3pbiBOM, a 6osiee TeMHbli 6aHg, (D) — nuHenHas
nnasmugHaa AHK.

PucyHok C.1 — 2nektpodoperpamma nnazmuaHon AHK (1 %-Hblii arapo3Hblii refb)
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AnekTpoopes B arapo3HOM resie Takke MOXHO UCMNOo/b30BaTh A1 aHanu3a A/MHbl PParMeHTOB CUHTETUYECKNX re-
HOB B N/IAa3MUAHOM BEKTOpE noc/ne hepMeHTaTUBHOIO pacllen/ieHns pecTpuKTasoi, Kak nokasaHo Ha pucyHkax C.2—C.4,
KOTOpble MMEIT pasHyto A/IMHY (hparMeHTOB B BEKTOpPAx pasHOro pasmepa.

M [Jopoxka 1

5000
3000 A
2000
1500

1000
750

500

250
100

A — BekTop AHK; B — cuHTeTuyeckuin reH; M — Mapkep namobga OAHK/Hind I

PucyHok C.2 — AHann3 oepMeHTaTUBHOIO paclyensieHnss pecTpUKTasol CUHTETUYECKOro reHa pasmepom 246 n. o.
B Bektope 3,1 TbiC. N. 0. (1 %-HblIli arapo3Hblii renb)

M Jopoxka 1

23130
9416

6557
4361

2322
2027

564

A — BekTop JHK; B — cuHTeTuueckuii reH; M — Mapkep nambga AHK/Hind Il

PucyHok C.3 — AHanu3 hepMeHTATMBHOIO pacliensieHnss PecTpMKTason CUHTETMYECKOTO reHa pasmepomM 1,7 Tbic. n. o.
B BEKTOpPe pasmepom 2,7 TbiC. M. 0. (1 %-Hblii arapo3Hblii renb)
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M [opoxka 1

23130
9416
6557

4361

2322
2027 B

A — cuHTeTndeckuii reH; B — Bektop AHK; M — Mapkep nam6ga AHK/Hind Il

PucyHok C.4 — AHanu3 hepMeHTATMBHOIO paclyensieHNs PeCTPUKTA30i CUHTETMYeCcKOoro reHa pasmMepom 6,1 Tbic. n. O.
B BEKTOpe pa3mepom 2,1 Tbic. N. 0. (1 %-HbliA arapo3Hblii refb)
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MpunnoxeHue D
(cnpaBo4HOE)

CekBeHupoBaHune no metony CaHrepa

LLnpoko pacnpocTpaHeHHbIM MeTOAOM cekBeHupoBaHua AHK Ana CUMHTETMYECKUX FeHOB SABMSAETCA CEeKBeHUpoBa-
Hve no metody CaHrepa.

CVHTETUYECKNA TeH UCNOMb3yeTCs B kayecTBe maTpuubl ANS NosyyYyeHus Habopa OfHOoLenoyeyHbIX hparmeHToB
OHK, annHa Kkaxgoro 13 KoTopbIX OT/IMYAETCA Ha OAHO OCHOBaHVe, MOCPeACTBOM C/yyaHON TepMUHaLun amnandgmkaunm
OHK nonumepasoil nytem BK/IOYEHUA AUAE30KCUHYKTe0TU0B.

B kommepueckoit cucteme, paspaboTtaHHoi Applied Biosystems, kaxAaplii cneundpunyecknii Anae30KCUHYKIeoTng,
(ddATP, ddTTP, ddCTP 1 ddGTP) nomeyeH ogHUM TUNOM (h/lyOPECLEHTHOrO Kpacutens, Kaxabli goparmeHT AHK copep-
XWUT Ha KOHLE OfMH W3 3TUX ANAE30KCUHYKIeoTnao0B. dnyopecueHTHOMeYeHble doparmeHTsl AHK pasgensatwTtca ¢ nomo-
Wb KanunnapHoro anektpodopesa (capillary array electrophoresis, CAE). na cuntbiBaHMa )/lyOPECLEHTHOIO CuMrHana
NCNOMb3YyHT AeTeKkTop diyopecueHumn. dayopecueHLmsa 3aTeM B KaXA0M KaHane UCNosb3yeTcsa A8 nosyyeHns 6a3oBo-
r0 3HaYeHNs pe3y/ibTUPYIOLLErO CUUTbIBAHUSA HYK1€0TUAOB.

Ha pucyHke D.1 npuBegeHa npoBepka reHa GFY c nmomolblo cekBeHMpoBaHus no metogy CaHrepa. Kaxablii nuk
npeacTaBnseT co60i HYKNeoTUAHbIA curHan. Pe3ynbTaT nokasbliBaeT, YTO NOCnefoBaTeNIbHOCTb CUHTE3MPOBAHHOMO reHa
GFY BepHa Ha 100 %.

MocnepoBatenbHOCTL
> GFY-leH
CAGGATGAGAGACCGAATTCGCGGCCGCTTCTAGAGCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTC
ATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGC
TCACTCATTAG
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MpunoxeHne E
(cnpaBo4yHOE)

MaccuBHOe napassiesibHOe CeKBEHNpPOBaHue

E.1 O6wme nonoxeHus

MeTog MPS gonyckaetcs UCNONb30BaTh 4715 GbICTPOro NoslyYeHuss BbICOKOKa4YeCTBEHHOW MHhopMaLmm 0 nocneso-
BaTe/lIbHOCTAX MHOXecTBa AHK 3a oguH 3anyck u Ans cocTaB/ieHMs oTyeTa O TOYHOCTM MOC/AEef0BATE/IbHOCTU MO KaXAoM
nocnefoBaTeIbHOCTU C NOMOLLbIO 6MOMHIOPMATUYECKOTO aHanunsa.

Bbinv ony6smMkoBaHbl cepun cTaHgapTos, Bkavawowme MICO 20397-1 n UCO 20397-2. flaHHble no TpeboBaHusAM,
CBSI3aHHbIM C MacCUBHO-NapasnnesibHbiM CEKBEHMPOBAHUEM, NpuBefeHsbl B cepun NCO 20397.

E.2 CekBeHunpoBaHune AHK

E.2.1 O6begnHeHne obpasLoB
Mepep co3gaHnem 6MGNNOTEKN pa3INyHble CUHTETUYECKME FeHbl 06beAVHAT 1 NPOBOAAT KOMMYECTBEHHYIO OLEH-
Ky METOL4OM ynbTpadnoneToBoi cnektpootomeTpun (cm. E.2.2).

E.2.2 Co3pgaHune 6mbnmnotekun

E.2.2.1 ®dparmeHTaymsa v penapayms KOHLOB

Ansa chparmeHTauny nNpoBOAMTCA MexaHuyeckaa unv dpepmeHTatusHan dparmeHtaumnsa. ®parmertsl JHK HyxHOro
pasmepa 0TOMPaOT C MOMOLLLK MarHWTHbIX YacTul. MNpeanoyTuTensHo, Y4To6bl pacnpegenerHve BctaBok AHK-MuweHeli
6b1/10 cOCPeOTOYEHO BOKPYr onpeAesieHHoro pasmepa (Hanpumep, 300 n. 0.). Jliunkme koHubl dparmeHtoB AHK BoccTa-
HaBnuBalTcs, a Kk 3'-koHuam parmenToB AHK fobasnseTca 4ONONHUTENbHbIA XBOCT OCHOBAHUMA «Ax».

E.2.2.2 AMnnndukaumsa n wtpuxkognpoBaHme

K BblleyKa3zaHHbIM NPOMEXYTOUYHbIM NPoAyKTam A06aBNAT yHMBepcabHbin agantep. MNMLP ¢ ManbiM KO/IM4ecTBOM
LMKI0OB NPOBOAAT C UCMNO/b30BaHNEM KOMMN/IEMeHTapHOro agantepHoro npavimepa ¢ AHK wTtpuxkogom. MUP-npoaykTbl
NHAEKCUPOBAHHOW BGUOMNOTEKM OUULLAKT U MPOBOAST KOSIMYECTBEHHYIO OLEHKY METOAOM Y/bTpad)Mo/1eTOBON CnekTpod)o-
ToMeTpun unu hyopecueHTHON CneKkTpoMeTpum.

E.2.2.3 MNMpouenypa nepen cekBeHnpoBaHnem AHK

[N KOHKPEeTHbIX nnaTopm crefyeT 03HAKOMUTLCA C MHCTPYKUUSMU NPOU3BOAUTENS.

[na HekoTopblx nnatdopM cekseHnpoBaHus OHK:

- MHOEKCMpOBaHHble GUONNOTEKM 06BbEAMHAT B My MO PaBHON Macce U LMPKYIMPYHT C Lenbi hopMUpoBaHns
6ubnuotekn ogHouenodeyHol AHK (ssDNA), 3aTeM NPOBOAAT KO/IMYECTBEHHYH0 OLLEHKY (D/lyOpeCcLEeHTHbIM METOA0M;

- OHK-HaHowapukn (DNBS) usrotas/MeatoT C MOMOLLbIO amnandgukaLmm no Tuny karauierocs konsua (rolling cycle
amplification, RCA);

- 3arem [JHK-HaHOWapuWKn 3arpyxatoT Ha A4eiiky cekBeHarTopa.

[na HekoTopbIx gpyrux nnatdopm cekseHmpoBaHusa OHK:

- MHAEKCMpOBaHHble BMGMOTEKN 06BEANHAIOT B Ny NO paBHOM Macce 1 3arpyxatT Ha A4Yeilky cekBeHaTopa;

- 3aTem CceKkBeHaTop NpoBoANUT «MOCTMKOBYIO MUP» ans amnnandukaunm monekyn AHK Ha suelike.

Ansa gpyrux meTofoB 06paboTkm 06pa3LoB CefyoT COOTBETCTBYOLLEMY MPOTOKOY.

E.2.3 CekBeHupoBaHune AHK Ha nnatdopme MPS
CekBeHuposanne AHK Ha nnatdopmax MPS mMoxeT 6biTb NpOBEAEHO B COOTBETCTBMMU C MHCTPYKUMSAMU NPOM3BO-
antens.

E.3 AHanuns gaHHbIX

E.3.1 dunbtpauns HeobpaboTaHHbIX faHHbIX

Ansa dwunbTpauun nNpoyYTeHMn UCMNO/Mb3YIOT COOTBETCTBYIOLEE MporpamMHoe obecneyeHue. MpouTeHus, KoTopble
COOTBETCTBYIOT NPMBEAEHHBIM HIDKE NpaBuiam, 0TopachiBaloT, a OCTaBLUMECS Ha3blBAKT «YUCTbIMU JAHHbLIMU»:

a) umetowme 6onee yem 10 % OCHOBaHWUI C KAYECTBOM [BbIpaXEHHbIM Kak OLeHka kayecTBa (g-score)] meHee 10;

b) ¢ N ocHoBaHuAMY;

C) nocnegosaTeNbHOCTK, cogepxalime agantepbl (Heob6sA3aTesibHO).

E.3.2 BbipaBHUBaHue
Mcnonb3yloT nporpaMmHoe obecneyeHvne AN BblpaBHMBAHUSA, 4TO6Gbl CONOCTaBUTb YUCTblE AaHHble C pedepeHc-
HbIMW NOCNeA0BaTENIbHOCTAMMN.

E.3.3 PacueTt rnyburHbl NPOYTEHUSA U NOKPbITUA
Mcnonb3yloT nporpammHoe obecneveHne A1s pacyerta r1youHbl NPOYTEHMA U NOKPLITUA, YTOOLI ONpesennTb rnyoéu-
HY 1 MOKPbITUE KapTMPOBaHUS ANS Kax4oN pedhepeHCHON nocnenoBaTenibHOCTU.
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Mcnonb3yoT nporpamMMmHoe obecneyeHve AnsA onpefefnieHMs BapuaHToB, YTOOblI onpefesinTb OA4HOHYKNeoTUAHble
nonumopdusmel (5rMV)/mHgen pns kaxgoro reHa. SNV — 3710 3aMeHbl B nocnegosartensHoctn AHK, korga oguH Hykieo-
™™g, A, T, C unm G, B reHome (Wn Opyroi TapreTHoi nocnefoBaTeflbHOCTU) pasnuyaeTca Mexay matpuuamu. MiHpen —
3TO BCTaBKa W/Wn geneuma HykneoTngos B nocregosatesibHocTn AHK.

E.3.5 OueHka reHoB-kKaHOMOATOB
[eHbl, COOTBETCTBYIOLLME CNeayoWwmMM npasuiamM, CHNTaTCA «ngeaslbHbIMU» reHaMu C KOPPEKTHbIMWU OCHOBAHUSAMMU:
a) Bce OCHOBaHWsi pediepeHCHON nocsiefoBaTe/IbHOCTM NOKPbIThI (T. €. NOKpbITMe cocTaBnsieT 100 %);
b) cpepHAasa rnybuHa NokpbITUA ANA peddepeHCcHOol nocnegoBaTenbHOCTU cocTaBnsieT 6onee 30;

C) He 06HapyXeHO Hu ogHoro SNV/nHgena.

Mpumep —

[poBepka nocsiefoBaTe/IbHOCTUN CUHTETUYECKNX FrEHOB € NnomoLbio NGS.

Onsa napTum M3 563 CMHTE3MPOBaHHbLIX FEHOB 8 K/IOHOB KaXAO0ro reHa o6beAuvHAT B 8 0T /Ae/bHbIX
6M6NMOTEK, TaK YTO Kaxaaa 6ubnmnorTeka coaepXuT Konuto Bcex 563 reHoB. HK 6ubavoTekn co3galoT U
oTnpaBnsAilT Ha NGS-cekBeHMpoBaHue. locne cTaHAapTHOW 06paboTKM BbIXOAHbIX AAaHHbIX aBTOMaTuU4Ye-
CKW FeHepupyeTCsl 0TUYeT 0 CEKBEHUMPOBaHUM (He BCce 0 TO6paKeHO), NpeAcTaB/IeHHbIA Ha pucyHke E.1. KaHaun-
AaTbl N3 522 reHoB CO BCEMU KOPPEKTHbLIMU OCHOBaHUAMU UAEHTURULMPOBaHbI, CUNTAKTCA NpoweawnmMm
CEKBEHMpPOBaHMe U MOrFyT 6blTb OTNpaB/eHbl 3aka3unky. OcTaBLwuiica 41 reH cuMTaeTCs He Npoleanm

CcekBeHMpoOBaHue.
1
2
3 # Report: Test NGS for Synthetic Genes
4 Date: 2019-04-11
5 # Operator: Smart 0
6 it
7 Gene Num: 563
8 # Reads Num: 3254168 Pairs
9# Q20 / Q30: 9257% / 89.75%
10 Mapping Rate:: 98.75%
11 # Average Depth: 100x
12 #
13
14 Library 1
15
16 GenelD j Coverage Depth Status
17 A1256 | 100.00% 97.3 Correct
18 A1257 | 100.00% 97.9 Correct
19 A1258 | 100.00% 95.1 Correct
20 A1259 | 100.00% 97.3 Correct
21 A1260 60.50% 56.1 Incorrect
22 A1261 | 100.00% 96.4 Correct
23 Al1262 | 100.00% 93.3 Correct
24 A1263 | 100.00% 93.2 Correct
25 A1264 | 100.00% 93.0 Correct
26 Al1265 | 100.00% 92.8 Correct
27 A1266 | 100.00% 91.4 Correct
28 Al1267 | 100.00% 97.5 Correct
29 Al1268 | 100.00% 93.8 Correct
30 A1269 | 100.00% 94.6 Correct
31 A1270 | 100.00% 95.4 Correct
32 Al1271 | 100.00% 99.7 Correct
33 Al1272 i 100.00% 90.7 Correct
34 A1273 | 100.00% 91.6 Correct
35 A1274 30.03% 12.1 Incorrect
36 A1275 | 100.00% 97.2 Correct
37 Al1276 | 100.00% 93.2 Correct

PucyHok E.1 — OT4eT 0 noc/iefoBaTe/IbHOCTH, CO3[aHHbIi aBToMaTUYeckn (0OTO6PaKEHO He MOJSTHOCTbIO)

U TARIEH KRN {20 feOFOF o He VLA I i et LA R SIFAEREA RARARERRIR FRIRTo g, &

it ferrrosem o

o HH HHHH R

#

HHHBHHH R R A

Coverage
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
1.50%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
8.40%

Library 2

Depth
102.4
92.1
83.2
95.4
1115
120.4
97.2
90.4
89.4
2.3
105.4
106.4
94.5
109.4
107.9
102.6
101.4
100.8
87.0
105.4
31.4

Status
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Incorrect
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Correct
Incorrect

RPRRPRRRPRRRPRRREPREPREPRRRREPREPREPRERRRERRE
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MpunoxeHne F
(cnpaBo4yHOE)

JononHnTenibHble BO3MOXHOCTU KOHTPOJIA KavyecTBa oparMeHTOB CUHTETUYECKMX FTEHOB

F.1 ToyHOCTb K1OHUPOBaHUSA

[MpoBOAAT KNOHNPOBAHWE U CKPUHWUHT ANS BbISBNEHWUA NPaBUbLHOIO KNOHA. JInHelHbIli doparMeHT reHa KJOHUpPYT
B COOTBETCTBYIOLNIA BekTOp. ocne nuruposaHus v TpaHcopmauny 6akrepum pasMHOXaKT U MHKYOUPYIOT B TeyeHue
Houn. OTOGMpatT onpefeneHHoe KOIMYEeCTBO KOMOHMIA 1 NpoBoaaT MLUP konoHwii Ans naeHTudmkalmm noaHopasMepHbIxX
K/IOHOB.

[Nns npoBepky TOYHOCTW U 3(PAEKTUBHOCTM K/IOHUPOBAHUSA MOXHO Takxe mcnonb3osatb RCA HenocpefCcTBEHHO
13 KOJIOHWIA BakTepuin ¢ ncnonb3oBaHnem depmeHTa Phi29 6e3 KynbTUBMPOBaHUSA, C NOC/eAYOLWUM HENOCPeACTBEHHbIM
hepMeHTaTMBHbLIM pacLiensieHNeM PeCcTPMKTa3oii, cekBeHupoBaHuem no CaHrepy n MPS.

CpefHAsA 3(pPeKTMBHOCTb K/IOHMPOBaHUA ONpeaensaeTcs Kak

E = Cf/Ct, (6N}

rae E — cpefHsas athpeKTUBHOCTb KNIOHUPOBAHUS;
Cf — KonoHwn ¢ nonHopasmepHon AHK;
Ct — ob6Lee KOoMYeCcTBO NPOaHaIM3MpPOBaHHbIX KOMIOHUIA.

MPOUEHT PEKOMOWMHAHTHBLIX KOJIOHWIA NPU KMOHMPOBAHWUW JIMHEWHbIX (PPArMEHTOB FEHOB, COAEPXALLUX HYXHYIO
BCTaBKY, 3aBUCUT OT C/IOXHOCTU KOHCTPYKLUW.

F.2 NocnepoBaTesibHOCTb

MpoayKkTbl NNHENHbIX hparMeHToB reHOB MpeacTaBfeHbl B Buge nyna parmeHToB. YTobbl y6eantbes, 4to B nyne
dparmeHToB MPUCYTCTBYIOT MpaBu/ibHble (DParMeHTbl, NINHelHbIe hparMeHTbl FeHOB AOJ/IKHbl OblTb CEKBEHVWPOBaHbI B
60/MbWOM KONMYecTBe nepej noctaBkon. Ansa maeHTudukaumnm npaBunbHOro kioHa B 90 % cnyyaeB Heo6xoAMMO OTO-
6paTb onpegeneHHoe KOMYeCTBO MOSIHOPa3MepHbIX K/IOHOB U NPOBECTU WX AafbHelillee ceKBeHMpoBaHue ans obecne-
yeHua 100 % gocToBepHOCTU NocsiefoBaTesibHOCTU. PekoMeHayemoe KOMNYecTBO MOoJsIHoOpasMepHbIX KNOHOB NpusefeHo
B Tabnvuye F.1. KonnMyecTBo K/IOHOB C MpaBW/IbHOW NOCNe[0BaTes/IbHOCTLI0 ONpefenseTcs MeTofamy CeKBEHUpPOBaHWS
OHK, Takumn kak metog no CaHrepy unm MPS, Ans nooTBEPXAEHUS TOro, YTO CUHTETMYeckMe hparMeHTbl FeHOB UMET
MAEHTUYHYI0 NocnefoBaTesibHOCTb C NOC/AefoBaTelbHOCTbIO B 3akase. [115 Nny/n0B NOBbILEHHOM CMOXHOCTM pPeKOMeHAY-
eTca ucnosibdosatb Metog MPS. Cwm. B.4, npunoxeHune D n npunoxeHve E.

Tabnuuya F1— PekoMeHOYyeMbI CKPUHWHT JIMHENHbIX (DParMeHTOB reHOB

PekomeHayeMoe KONM4ecTBO MOoJSIHOPa3MepPHbIX KNOHOB

PasMep IMHENHbIX (hParMeHTOB FeHOB
asmep nuHe (bparMeHToB reHo Ans cekseHnposanua [HK

JNnHeliHble dparmMeHTbl reHoB pa3mMepoM A0 1 Tbic. M. O. Ot 3 o 5 nosHopasMepHbIX K/IOHOB
JInHeiHble dhparMeHTbl rTeHOB pasmepoM 1—2 TbiC. M. O. Ot 5 80 8 nosiHopasmMepHbIX KNOHOB
JInHeiHble dhparMeHTbl TeHOB pasmMepoM 2—3 ThbIC. M. O. Ot 8 o 10 nonHopa3MepHbIX K/TOHOB

3akasunky MoxeT 6bITb NPefoCTaBNEHO CreayloLee:

a) thaiin uenesoii nocnenoBaTeNbHOCTU, CO34aHHbIN Ha OCHOBE 3aka3aHHOW nocnefoBaTesibHOCTY;

b) OTYET O BblpaBHMBaHUN [Hanpumep, B hopmarte cvHTe3a KavyeCcTBEHHbIX AaHHbIX (synthesis of qualitative data,
SQD)] npoayKTa CUHTETUYECKUX FeHHbIX (DParMeHTOoB;

C) nocrnepoBaTeNlbHOCTb C yKa3aHWeM 3akasaHHOl nocriefoBaTenibHoCTY;

d) HeobpaboTaHHble AaHHble U XpOMaTorpammbl, MOJIyYEHHbIE C MOMOLLbIO CEKBeHaTopa.
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MpunoxeHne G
(cnpaBo4HOE)

Mpumep paHXUpPOBaHUA PUCKOB, CBA3aHHbIX € npoagyktamu OHK

Puck gna npogyktos AHK MOXHO paHxupoBaTth criefyowmum obpa3om:

- YpoBeHb pucka |: nocnefoBaTenbHOCTW, NOy4YeHHble U3 reHoMoB Variola major uau Variola minor, ecnvm OHU He
MOEHTWYHbI TeHoMam non-variola orthopox. MNocnegosaTenbHOCTY, Bbi3blBaloWMe HaNBO/bLIYI0 03a604YEHHOCTb, KOTOpble
He [0/KHbI NPOM3BOAUTLCA, €CNM TOMBKO 3aKa3uyuK He nonyywn ofobpeHne KoHcynbTatMeBHoro komuteta BO3 no uccne-
poaHuio Bupyca Variola (Advisory Committee on Variola Virus Research, ACVVR) B COOTBETCTBUN C peEKOMeHAALUAMM,
n3noxeHHbimm BO3 B 2016 roay [11];

- ypoBeHb pucka ll: mocnefoBaTenbHOCTH, Bbi3blBalOLWMe MOBbILIEHHOE 6eCnoKOCTBO, KOTOpble MOFYT 6biTb Mpo-
n3BefeHbl Npu yC/I0BUW BbINOSIHEHUSA 0653aTe/IbCTB B COOTBETCTBUN C MPUMEHUMBIMU HALMOHA/IbHBIMX HOPMaMW 1 npa-
BWIaMn No ocobo onacHbiM natoreHam. locnefoBaTenbHOCTU, Koaupywme gyHKUMOHaIbHbIE (DOPMbl TOKCUHOB WU
nx cybbeaunHuy (ykasaHHbix B CBOLHOM CNWCKE KOHTPOJIMPYEMbIX areHTOB), 3HauuTeNbHble 06beMbl (> 20 %) reHomMoB
BMPYCOB MM GakTepwuii, BKAKOUYEHHbIX B CMMCOK 0CO60 ONacHbIX MaTOreHOB NEpBOro ypPoBHSA deaepasibHOM NporpaMmmbl
ocobo onacHbix natoreHoB (Federal Select Agent Program, FSAP), nan nocnegosaTenbHOCTM, CNOCOOHbIE NepefaBaTb
naToreHHblli NoTeHuman nboro opraHn3Ma unv BMpyca, BKIOUYEHHOro B CBOAHbIA CMUCOK KOHTPOAUPYEMbIX areHToB [14];

- ypoBeHb pucka lll: nocnegosaTenbHOCTU CpeAHei CTeneHn onacHOCTU, KOTOPble MOTyT 6blTb MPOM3BEAEHbI YNO-
HOMOUYEHHbIMN NOCTaBLLMKaAMN CUHTETUYECKMX TEHOB MPY YC/I0BMUN BbIMOSIHEHWA 0653aTeNbLCTB B COOTBETCTBUMN C NpUMe-
HAMbIMWU HaUWOHaNbHbIMW HOpMaMu 1 npasBunamu no ocobo onacHbIM natoreHam. locnefoBaTenNbHOCTU, NOSyYEHHble
n3 Nboro opraHnsMa unvM Bupyca, KOHTPOSIMPYEMOro B COOTBETCTBUM C NPUMEHWMbIMW HaUWOHANbHbIMW HOPMamMu w1
npasunamu no 0cobo onacHbIM NaToreHam, KOTopble He CNOCOGHbLI NepeAaBaTb NATOreHHbIN NoTeHuMan Alb6omy gpyromy
OpraHusMy, HO 06bIYHO HEe paccMaTpyBakOTCS KakK KOHCTUTYTMBHbIE FeHbl WM MeTabosiMyeckme reHsl;

- ypoBeHb pucka IV: nocnefosartenibHOCTW, He NpeacTaBnsaLme ocoboli onacHOCTU, KOTOpble MOTYT 6bITb NPOU3-
BeAeHbl YNO/THOMOYEHHbIMWU NOCTaBLUMKaMW CUHTETUYECKUX reHoB. ocnenoBaTenbHOCTU, NoJlyYeHHble OT nboro opra-
HM3Ma Wn BMpyca, BKIOYEHHOro B MNpegynpexgarowmii cnucok i O3HakoMuTenbHbI pasgen O6Lero KOHTPOSIbHOMO
cnucka ABCTpanuiickon rpynnbl [15], KOTOpble He CMNOCO6HLI NepefaBaTb NATOrEHHbIA NoTeHumMan Ntbomy Apyromy opra-
HMU3MY, HO 06bIYHO HE paccMaTpuBalTCA Kak KOHCTUTYTUBHbIE TeHbl UM MeTabonnyeckue reHbl;

- YPOBEHb pucka V: nocnefoBaTefibHOCTU, He Bbi3blBalOLLMe ONACEHUI, KOTOpble MOryT ObiTb NPOM3BEAEHbI YNOJI-
HOMOUYEHHbIMW MOCTaBLLNKAMN CUHTETUYECKMX TEHOB. MocnefoBaTe/ibHOCTM, KOTOPbIE HE MOJyYeHbl U3 Kakoro-nnbo op-
raHusma W Bupyca, KOHTPOJIMPYEMOro B COOTBETCTBUM C MPUMEHUMbIMU HAUWOHaNbHbIMW HOpMamMu U npasuaaMu no
0c060 onacHbIM MaToreHam, U He COOTBETCTBYIOT APYIMM KPUTEPUSAM YPOBHS pucka. [ocnegoBaTenibHOCTH, NONYyYEHHbIE
13 OpraHn3MoB WAV BUPYCOB, KOHTPOJIMPYEMbIX B COOTBETCTBMM C MPUMEHUMbIMU HALMOHAIbHBIMW HOpMaMK 1 npasuia-
MM MO0 0CO60 onacHbIM natoreHam, 06bIYHO paccMaTpuBaeMble Kak KOHCTUTYTUBHbIE FeHbl WM MeTabonnyeckne reHsl u
He oTBevalLlme ApYrMM KPpUTEPUSAM YPOBHSA puUCKa.
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