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(57) Hacrosiiee n306peTeHre OTHOCHTCS K TIOHITCTI-
Ty HP mny nonuHykIeoTuaHON MOCIe0BaTENbHO-
cty, kopupytomed nonunentun HP, win xnerke-xo-
3MHY, CollepKalell yKa3aHHYIO MOJIMHYKICOTHIHYTO
MOCIIEA0BATENBHOCTD, MIIN KJICTKE-X035HHY, COIepKa-
L€ SKCIIPECCUOHHBINA BEKTOP, COACPKAIMN yKa3aH-
HYIO TIOJIMHYKJICOTHIHYIO IOCIIEI0BATEIbHOCTD, A
WCTIONIB30BaHMS B JICUCHUH W/WIIM TIPEIOTBPALCHUH
3a0oseBaHus y cyObeKTa, KOTOpPOE MPEACTABIACT CO-
0ot BocTianuTenbHOE 3a00JIeBaHNE 1/ TN ay TONMMYH-
HOE 3a00NICBaHNE; TP ITOM yYKa3aHHBIH MOJIHUIIETITH/
HUMeeT 10 MeHbIIel mepe 75% upeatuaHocta ¢ SEQ
ID NO: 2, SEQ ID: NO 4 nwmu SEQ ID NO: 6 nmm6o
MX BapHaHTaMHM, TOMOJIOTaMH, ()parMEeHTaMH HITH TIPO-
M3BOAHBIMH; U ITPY 3TOM yKa3aHHAS MOJUHYKICOTH/I-
Hasl TIOCIIEIOBAaTENbHOCTh KOAUPYET MOIHUIICTITH I, KO-
TOPBIA HMEET IO MEHBIIEH Mepe 75% NAEHTHIHOCTH C
SEQ ID NO: 2, SEQ ID NO: 4 unmu SEQ ID NO: 6, nu-
00 X BapHaHTaMH, TOMOJIOTaMH, ()parMEeHTaAMH HITH
MIPOU3BOIHBIMH, F/HIIH IIPU 3TOM yKa3aHHAs OJIHHYK-
JICOTHAHAS TOCIIEA0BATEIHHOCTh UMEET 110 MEHBIIEH
Mepe 75% upentnanoctu ¢ SEQ ID NO: 1, SEQ ID
NO: 3 umu SEQ ID NO: 5 nubo ux BapmaHTaMHu, ro-
MOJIOTaMH, (pparMEeHTaMH WM TPOU3BOAHBIMH.
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OIIMCAHUE WM3OBPETEHNUA

2420-543227EA/022

[NOJIUIIEINITUT Y MMMYHOMOIYJIALINA

OBJIACTH TEXHUKM, K KOTOPOM OTHOCUTCA M30BPETEHNE

Hacrosdamee n300peTeHNre OTHOCHUTCHA k noymnentuny HP wnm
IOJIMHYKJIEOTUIHOM IIOCJeOoBaTeJIbHOCTM, KOoIupylmel mnojgunentun HP,
NI KJIETKe—-X0O3AUHY, comepxamemn YyKa3aHHY [IOJIMHYKJIEO TUIHYIO
[I0CJIEOOBATEJILHOCTE, I KJIETKe—-X03AUHY, comepxamen
SKCIPECCUMOHHHY BeKTOp, COIepXallui YKaz3aHHYK IIOJMHYKJIEOTUIHYIO
IIOCJIeNOBaTEJIbHOCTL, MIJIS Pas3JIMUHEX BAapUaHTOB TepalleBTUUEeCKOTO U
IUIEeBOTO TIPYMEHEHMUS .

[IPEOIIOCEIIKM COSIAHVA M3O0OBPETEHNA

BaxTepun Bacteroides thetaiotaomicron OKa3HBalT CUJILHOE
NPOTUBOBOCHIANIUTEJILHOE IercTBue 1in vitro m in vivo (Kelly et al.
Commensal anaerobic gut Dbacteria attenuate inflammation by
regulating nuclear-cytoplasmic shuttling of PPAR-gamma and RelA.
Nat Immunol. 2004 Jan; 5(1): 104-12) . OHu MOOYJIUPYIOT
MOJIEKYJIAPHEIE CUTHaJlbHEle nOyTm NF-kB (Kelly et al., Commensal
anaerobic gut Dbacteria attenuate inflammation by regulating
nuclear-cytoplasmic shuttling of PPAR-gamma and RelA. Nat

Immunol. 2004 Jan; 5(1): 104-12). B YacTHOCTM, OHM IIPENATCTBYIOT

CBSASEBAHMK AKTHMBHOT'O KOMIIOHeHTa (RelA) NF-kB C KJIOUEeBEMM I'eHaMu B
anpe, TeM CaMHM TIIpedoTBpallas aKTUBAlLUK IIPOBOCHAJIUTEJIBHEX [IyTen
(Kelly et al., Commensal anaerobic gut Dbacteria attenuate
inflammation Dby regulating nuclear-cytoplasmic shuttling of
PPAR-gamma and RelA. Nat Immunol. 2004 Jan; 5(1): 104-12).

IIoJIHEM  T'eHOM  B. thetaiotaomicron OBJI CEKBEHMPOBAH WU
aHHOTHMpPOBaH Gordon  Group (Washington University School of
Medicine, USA) B 2003 1. [Xu et al., A genomic view of the
human-Bacteroides thetaiotaomicron symbiosis. Science. 2003 Mar
28; 299 (561b): 2074-6].

CYIIHOCTEL WUBOBEPETEHUA

ABTOPH HACTOAMETO M300peTeHMS HeOXMIOaHHO OOHapyXwuiuv, dYTo HP
(runoreTmyeckut 0OeJIOK; rew N 1075517; cumBosr TeHa BT 0187;

perucTpalMoHHE HoMep AA075294), UIeHTUOUIMPOBAHHEIL B TEeHOME



Bacteroides thetaiotaomicron (VPI5482), 4amBjageTcs pPOIACTBEHHBEM
OUpKHY OeJIKOM; HOEeNOHMPOBAHHEM II10I HOMepoM AA075294.1, KOTOPHM
YMeHbBIIaeT BOCIIaJIeHME B KJIETKax.

Hacrosdamee n300peTeHNne OTHOCUTCHA k nosmnentuny  HP o wim
IIOJIMHYKJIEOTUMOHOM IIOCJIeNOBaTEeJIbHOCTM, KoOupyklmen noJaunentmun HP,
VI KJIETKE-XO3AVHY, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE , VI KJIETKE—XO3AUHY, comepxamemn
SKCIPECCHUOHHEM BEeKTOp, comepXamuy  yKasaHHYD IOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, oJis VCIIOJIb 30BaHUA B JIeUeHUN n/
npenoTBpaleHnu 3abojieBaHUA Yy CyOBeKTa; KOTOopoe IIpelCTaBJIgeT
coBoM BOCIaNUTeJbHOe 3abojieBaHMe U/MUIM ayTOMMMyHHOe 3aboJjieBaHMe;
Opu STOM yKal3aHHBM [OOJMUIIENTHUI MMeeT IO MeHbmey Mepe 75%
MIOeHTUMYHOCTM C SEQ ID NO 2, SEQ ID NO 4 mum SEQ ID NO 6, ambdo uxX
BapMaHTaMM, TOMOJIoTaMM, OGparMeHTaMU WM [IPOU3BOIOHEIMM,; M I[IPU DTOM
yKaszaHHasa [IOJIMHYKJIEOTUOHA A IoCcJIeIOBaTeJIbHOCTE KoOoupyeT
IOJIUIIENITH, KOTOPHM MMeeT IO MeHbmel Mepe 75% mmeHTHMuHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jumbo UX BapMaHTaMy,
ToMOJIOT'aMH, bparMeHTaMM MM [IPOUBBOIOHBIMU; n/ UM Ipu 2TOM
yKasaHHag IIOJIMHYKJIeOTUOHAS II0OCJIeIOoBaTeJIbHOCTE MMeeT IIO0 MeHbIen
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 miam SEQ ID NO
5, 1mbo MxX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM [IPOM3BOIHEMI .

B OIPYyTOM acriexkrTe HacTosAmee n3obpeTeHMne OTHOCUTCH K
[IOJIMIIENTULY HP VI MIOJIMHYKJICO TUIHOM IoCJIeIOBaTEeJIbHOCTH,
Kooupyomen IOJIUIIENTUL HP, VI KJIETKEe-X0O3AMHY, comepxamemn
YKa3aHHYID MIOJIMHY KJIEOTUIHYIO [IOCJIeOOBATEJIbHOCTE , VI KJIETKEe-
X034AMHY, coIepXalel 5SKCIPEeCCHUOHHEY BeKTOpP, COoIepXallri yKas3aHHYI
MNOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTEL, MIJISA WMCIOJBL30BaHMA C LeJb
MOIOYJIALIMM BOCIHAJIeHMA B KJIeTKe, TKaHM WIM OopTlaHe y CyOBeKTa; IIpu
STOM YKal3aHHHM DOJMUIENTHI MMeeT II0 MeHblled Mepe 75% MOeHTUUHOCTU
c SEQ ID NO 2, SEQ ID NO 4 mum SEQ ID NO 6, smbo MX BapMaHTaMWH,
ToMoOJIoTaMM, ¢paTlMeHTaM WJIM [IPOM3BOIHEIMM, WM IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATeJILHOCTL KOIUMPYEeT IOJMUIIENTUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% umeHTmMuyHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mbo mMX BapMaHTaMM, T'OMoJIoTaMM, OQpaTlMeHTaMM
WIXM TIPOM3BOIOHEIMM,; W/MIM OPU STOM YyKasaHHaAS [DOJIMHYKJIEOTHUOHAS

IoCJIeIoBaTeJIbHOCTL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ



ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMoOJIOTaMMr, OoparMeHTaMM WMJIM [IPOM3BOIHEIMMA.

B cJoenyromeM acleKTe HacTodmee M300peTeHMe OTHOCUTCHA K
IOJIUIIENITUIY HP W IOJIMHYKJIEO TUOHOM [MOCJIEIOBATEJIBHOCTH,
KoOupyomem IOJIUTIEITUD HP, VI KJIETKE—-XO3AUHY, comepxamemn
YKa3aHHYD [NOJIMHY KJIEOTUIHYIO [IOCJIENOBATEJIBHOCTE , VI KJIETKEe-
X034MHY, CcoIepXallel 5>KCIPEeCCHUOHHBM BeKTOp, COIepXalri yKa3aHHY
[NOJIMHYKJIEOTUIOHYK IIOCJIEeIOBaTEeJIbHOCTE, MHOJIS MCIOJIB30BaHUA C LeJb
[IOBHIIEHM S 1LI&JIOCTHOCTM KUIIEUHOTO Oapbkepa y CyOBeKTa; IIpU DTOM
YKasaHHBEM TIIOJIMIIENTUI MMeeT IIO0 MeHbmey Mepe 75% WMOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, smbo HuUX BapuaHTaMu,
ToMoJIOTaMM, O¢parMeHTaMy WJIM TIPOM3BOIOHEIMM,; M IIPM STOM YyKa3aHHasd
NOJIMHYKJIEOTUOHAS II0CJIeIOBATEJIBHOCTE KOOUPYET IMIOJMUIIENTHUI, KOTOPHM
MMeeT I[I0 MeHbler Mepe 75% upmeHTMuHOCTM C SEQ ID NO 2, SEQ ID NO
4 mimn SEQ ID NO 6, smbo muX BapMaHTaMy, TIOMOJIOTaMM, O¢parMeHTaMy
WIM [OPOVBBOOHEIMU,; W/WMIM IHOPM STOM YKa3aHHagd I[IOJMHYKJIEOTUIHAS
IOCJIeNOBATEJILHOCTE MMeeT IO MeHbler Mepe 75% uaeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo mUxX BapuaHTaMM,
ToMoJioTaMmr, OoparMeHTaMV WJIM IIPOM3BOIHEIMMA .

B OIpYyTOM acriexkTe HacTosAmee n3obpeTeHMne OTHOCUTCH K
[IOJIUTIEITUIY HP nIm IIOJIMHY KJICO TUIHOM IocJIeIOBaTeJIbHOCTH,
KoOupymoimen [IOJIUTIEIITUI HP, W KJIEeTKe—-X03AUHY, comepxamemn
YKa3aHHYID MIOJIMHY KJIEOTUIHYIO [IOCJIeOOBaATEJIbHOCTE , VI KJIeTKe-
X034AMHY, CcoIepXallel 5SKCIPEeCCHUOHHHEM BeKTOP, COoIepXalli yKas3aHHYI
MNOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTEL, MIOJSA MCIOJB30BaHMA C LeJbl
U3MeHeHUsa OakKTepMalJIbHOT'O COCTaBa B TKaHM MJIM OpTraHe IJId CO3IaHMu4g
BoJjiee 1oOJIe3HOM MMKPOOMOTEH. Hanpumep, un300peTeHMe MOXeT OHThb
[IOJIE3HHEM IJIS CHWXEeHMS YPOBHS OIHOTO MM OoJiee BUIOB COpaXmBamIIMX
JakTo3y OakTepur (TakmuxX kKak FE. coll) B TKaHM WIM OpPraHe VY
cyfbeKkTa U/MIM  CHMXEHMS YPOBHS OOHOTO MM 0oJiee BUIOB He
cOpaxuBanmMx JakTol3y OakTepuM B TKaHM MJIM OopTraHe y CcyObekTa; IIpu
STOM YKal3aHHBM DOJMUIENTHI ¥VMeeT II0 MeHbled Mepe 75% MOeHTMUHOCTU
c SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, smbo MX BapMaHTaMWH,
ToMoJioTaMMr, o¢parMeHTaMy WMJIM TIPOM3BOIOHEIMM,; M IIPM STOM YKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATeJILHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM

VMeeT IO MeHbIeM Mepe 75% mumeHTHMuyHoCcTM C SEQ ID NO 2, SEQ ID NO



4 miam SEQ ID NO 6, mmbo muMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WIXM TIPOM3BOIOHEIMM,; W/MIM 0OPM STOM YyKasaHHaAS [DOJIMHYKJIEOTHOHAS
IoCJIeIoOBaTeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% umumeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMoJIOTaM, O¢parMeHTaMV WM NPOM3BOIHEMU .

B crenmyroimeM acleKTe HacTodllee U300peTeHMe OTHOCUTCA K
[IOJIUIIENITUOY HP WA IOJIMHYKJIEO TUOHOM IOCJIenOBaTEeJIbHOCTH,
KoOupyoimem T[IOJIUIIENITUL, HP, I KJIETKEe—XO34AVHY, comepxamemn
YKazaHHYD NOJIMHYKJIEO TUOHYIO [IOCJIeDOBRaTEJIbHOCTE , ZNIAZ! KJIeTKe-
X034AMHY, CcoIepXallell 3KCIPEeCCHUOHHBM BeKTOpP, COINepXamlury YyKa3aHHY
NOJIMHYKJIEOTUIOHYIO IIOCJIEOOBATEJILHOCTL, IIJIA MCIOJBb30BaHMA C LeJbo
IoOIepXaHrsa IOJMHE TOJICTOTO KMIIEUHMKAa U/MIM TOHKOTO KUIIeUHMKA Y
cyOBeKTa (HanpuMep, YKa3aHHHEM CcyOBpekT wuMmeeT IBD); @Opu 5TOM
YKa3aHHBM I[IOJIUIIENTHI MMeeT II0 MeHbleM Mepe 75% MIOIEHTUUHOCTH C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapMaHTaMM,
roMoJioTaMM, ¢parMeHTaM WM I[OIPOU3BOIOHEIMM, U IIPM STOM YyKa3aHHasd
OJIMHYKJIEOTUAHASA II0CJIeIOBATEJIbHOCTE KOOUPYET IMIOJMUIIENTHUI, KOTOPHM
VMeeT II0 MeHbIeM Mepe 75% umeHTHMuHOoCcTM C SEQ ID NO 2, SEQ ID NO
4 mim SEQ ID NO 6, mmbo muxX BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WIXM TIPOM3BOOHEIMM,; W/MIM OPUM STOM YyKasaHHag IOJIMHYKIIeOTHUOHAS
IoCcJyleIOoBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo muUxX BapMaHTaMWu,
ToMoJIoTaMr, O¢parMeHTaMV MM IPOM3BOIHBMMA .

B cremyrimeM acleKTe HacTodllee U300peTeHrMe OTHOCUTCA K
IIOJIUIIENITHUOY HP M [IOJIMHYKJIEO TUOHOM OCJIenoBaTeJIbHOCTH,
Kooupyoimen [IOJIUIIENITIL, HP, VI KJIETKEe—-XO34AVHY, comepxamemn
YKasaHHYD MNOJIMHYKJIEO TUIHYIO [IOCJIeOOBRaATEJILHOCTE , I KJIETKEe-
X034AMHY, coIepXallel D>SKCIPeCCHUOHHEM BeKTOP, COoIepXallri yKa3aHHY
NOJIMHYKJIEOTUIHYK IIOCJIEeNOBaATEeJIbHOCTE, IJIS WMCIOJB30BaHMA C LEeJb
YMEHBIIEHVA pPa3pEBa KUIIeUHMKa (HalpyMMep, TOJICTOT'O KUIIeUHMKa) VY
CcyObeKTa (HanpuMep, VYKa3aHHHM CcyObekT uMeeT IBD); 1@OIpM 2TOM
YKasaHHBEM TIOJMIIENTUI MMeeT IO MeHblel Mepe 75% MOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMX BapuaHTaMH,
ToOMOJIOTaMM, GparMeHTaMy WM I[IPOM3BOOHEIMM; ¥ IIPM 5STOM YyKasaHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATeJILHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM

VMeeT IO MeHbIeM Mepe 75% mumeHTHMuyHoCcTM C SEQ ID NO 2, SEQ ID NO



5

4 miam SEQ ID NO 6, mmbo muMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WIXM TIPOM3BOIOHEIMM,; W/MIM 0OPM STOM YyKasaHHaAS [DOJIMHYKJIEOTHOHAS
IoCJIeIoOBaTeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% umumeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMoJIOTaM, O¢parMeHTaMV WM NPOM3BOIHEMU .

B OpyTOM acriexkTe HacTodllee nsobpeTeHne OTHOCUTCH K
[IOJIUIIENITULY HP WA IIOJIMHYKJIEOTUIHOM IOCJIenOBaTEeJIbHOCTH,
KoOupyoimem T[IOJIUIIENITUL, HP, WJIN KJIETKe-X0O34MHY, comepxamemn
YKazaHHYD NOJIMHYKJIEO TUOHYIO [IOCJIeDOBRaTEJIbHOCTE , MJIN KJIeTKe-
X034AMHY, CcoIepXallell 3KCIPEeCCHUOHHBM BeKTOpP, COINepXamlury YyKa3aHHY
NOJIMHYKJIEOTUIOHYIO IIOCJIEOOBATEJILHOCTL, IIJIA MCIOJBb30BaHMA C LeJbo
pPerysidumMmy  SKCIPpeCcCHuM ONHOTO WM 0OoJiee IIPOBOCIAJIMTEJIBHEX IT'eHOB
U/UIM OOHOTO WM 0oJiee BIMAKIUX Ha IeJJOCTHOCTL Oapbepa TI'eHOB B
KJIeTKe WIM KJIeTkax cy®beKTa; IIPpY STOM yKa3aHHBM IIOJUIENTHUI MMeeT
1o MeHbmeM Mepe 75% mumeHTMUyHOCTM C SEQ ID NO 2, SEQ ID NO 4 wuawu
SEQ ID NO 6, umumbo MX BapMaHTaMM, I'OMOJIOTaMM, OJparMeHTaMi WK
[NPOMU3BOIHEIMIU ; nu npu STOM yKasz3aHHa4da MOJIMHY KJIEOTUOHA A
I0CJIeIOBATEJILHOCTL KOOUPYET IIOJIUIIEIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM [IPOM3BOIHEMIA
U/ OpM  STOM YKasaHHad I[IOJIMHYKIIEOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMxX BapMaHTaMM, TOMoJioTaMM, OQpaTrMeHTaMM
WY TPOM3BOIHEMMA .

B OpyTOM acriexkTe HacTodllee ns3obpeTeHne OTHOCUTCH K
[IOJIUIIENITULOY HP W IOJIMHYKJIEO TUIHOM OCJIenoBaTeJIbHOCTH,
Kooupyoimen [IOJIUIIENITAL, HP, I KJIETKe-X0O34MHY, comepxamemn
YKasaHHYD MNOJIMHYKJIEO TUIHYIO [IOCJIeOOBaTEJIbHOCTE , WJIN KJIeTKe—
X034AMHY, CcoIepXallel DSKCIPeCCHUOHHBM BeKTOpP, COoIepXallri yKa3aHHY
NOJIMHYKJIEOTUIHYI IIOCJIEeNOBRaATEeJIbHOCTE, IJIS WMCIOJBE30BaHMA C LEJb
PETYIALMM HSKCIPEeCCUM B KJIeTKe WIM KIeTKax y CcyObeKTa OOHOTO WU

BoJjiee TeHOB, BHOPAHHHX M3 TPYIIH, COCTOAmeN M3 I'eHa 0Oejika 3-0eTa

N3 peleHepHpylIUX OCTpoBkOoB (Reg3b), TIeHa pe3mMCTUMH-IIOOOOHOTO
TaMMa/pe3UCTUH-TIONOOHOTO BeTa DeJika (Retnlg|Retnlb), T'eHa
caxapas3H-M30MaJibTasz3H (aJbda—TJIIKO3MIa3H) (Si), 1TeHa @medpeH3UHaA-

ancda 24 (Defa24), r1eHa 1l1-0eTa-I'MOPOKCUCTEPOUN-IeIUOPOIEeHAa 3k



TUIIa 2 (Hsd11b2), TeHa 17-0eTa-TUAPOKCUCTEPOUI-OeTUIpOoTeHa 3k
Tumna 2 (Hsdl7b2), TeHa pesucCTHUH-NIOOOOHOM MoJekyJn-0eTa (RELMb) wm
TeHa SAIepHOTO pelenTopa 1Dl/anbda-pelienTopa TUPEOUMOHOTO TOPMOHA
(Nrldl|Thra); (HanpuMmep, YKa3aHHHM CcyOBeKT uMeeT IBD); IIpM STOM
YKasaHHBEM TIOJIMIIENTUI MMeeT IO MeHbley Mepe 75% MOeHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo HMX BapuaHTaMH,
ToMoJIoTaMM, ¢parlMeHTaMy WM I[IPOM3BOIOHEIMM, UM IIPM STOM YyKa3aHHasd
IOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTE KOIMPYeT IIOJMIIENTHI, KOTOPHM’
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mimmn SEQ ID NO 6, mmbo uX BapMaHTaMM, T'OMoJioTaMM, OGpalMeHTaMu
WIM TIPOM3BOIOHBIMM,; W/WMJIM NOPU STOM YyKasaHHAS [IOJIMHYKJIEOTHOHAS
[IOCJIeIOBATEJILHOCTE MMeeT II0 MeHblelr Mepe 75% mmeHTMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, umbo uUxX BapuaHTaMu,
roMoJioTaMM, ¢parMeHTaMy WM [IPOM3BOINHBIMUA .

B cJoemyrimeM aclekTe HacTodllee U300peTeHMe OTHOCUTCHA K
[MOJIUIIENITUIY HP W [IOJIMHY KJIEO TUIHOM [IocJIeOBaTeJIbHOCTH,
Kooupye [IOJIUIIENITUL HP, I KJIETKEe—-XO34AUHY, comepxamen
yKa3aHHYIO [IOJIMHY KJIEOTUIHYIO ocJieIoBaTeJIbHOCTE , WU KJIeTKe-
XO034AMHY, coIepXxalel SKCIPEeCCHUOHHLEY BEeKTOP, COIepXalui YyKa3aHHYI
INOJIMHYKJIEOTUIHYI I[I0OCJeIOBaTeJIbHOCTEL, MOJIS MCIOJIB30BaHMA C LeJblo
YMEHBIIeHNS  aKTUBALMWM I[IPOBOCIAJIMTEJILHEX IIyTeM B  KJIeTKe WU
KJIeTKax Yy cCcydbekTa; IOpM 5STOM YKAa3aHHHM [DOJUIENTHI MMeeT IIO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 muum SEQ
ID NO o, JMOO UMX BapuaHTaMmu, ToMoJioTaMu, bparMeHTaM WU
[IPOM3BOIHEIMN ; u npu 2TOM yKasaHHadg MNOJIMHYKJIEOTHUIHA S
IOCJIeIOBATEJIbHOCTEL KOOUPYEeT IIOJIMIIENITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOIHEMI
U/ MM OpM  STOM YKasaHHadg I[IOJIMHYKJIICOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuHocTM ¢ SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo muMxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
VIV TIPOMBBOIHEIMM .

B cJoenyromeM aclekTe HacTodmee M300peTeHMe OTHOCUTCHA K
NOJIUIIENITHUOY HP W IIOJIMHYKJIEO TUIHOM MMOCJIEIOBaTEJIBHOCTH,
Kooupyoimem [IOJIMIIENITUI HP, VI KJIETKE—XO3AUHY, comepxamemn

YKasSaHHY IIOJIMHYKJIIECOTHMIOHYIIO II0CJIeIOBaTeJILHOCTE , I KJIeTKe—



XO34AMHY, conepxameﬁ SKCHpeCCMOHHHTZ BeKTOpP, conepmammﬁ YKa3aHHY

IIOJIMHYKIJIICEOTHMIOHYIO IIOCJIedOoBaTeJIEHOCTE, MHOJIA MWMCIIOJIBE30OBaHMA C LeJIBI

YMEHbIIeHNS aKTUBHOCTU M/MiIM sKcopeccum NF-kf3 B KJeTKe WM KJeTKax
(Takmx Kak SIUTEeJIMAaJIbLHEE KJIeTKMU, SNMIOEepPMallbHEE KJIETKMU,
HeMVpoHaJIbHEEe KJISTKM  U/UjIn KJIETKM  IIOIXKeJIYIOUHOW  XeJIe3H) N
cybbekTa; IOpM STOM YKa3aHHBEM I[IOJUIIENTUI MMeeT II0 MeHBIIeM Mepe
75% wmpmeHTMuHocTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO 6,
JMBo MX BapMaHTaMM, TI'OMOJIoT'aMM, O¢parMeHTaMu WJIM I[IPOU3BOIOHEIMM; W
IpM DSTOM YyKaszsaHHasa IIOJIMHYKIIEOTUIOHAd IIOCJIeOOBaTEeJIbLHOCTE KOOUPYET
IIOJIMIIENITUL, KOTOPHEM MMeeT IO MeHblel Mepe 75% mioeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapuaHTaMHu,
TOMOJIOT'aMM, bparMeHTaMM MM [IPOUBBOIHBIMU; /UM 1Ipu 3TOM
yKasaHHad I[IOJIMHYKJIEOTUMOHAS IIOCJIeIOBaTeJIbHOCTL MMeeT IIO MeHbIen
Mepe 75% mpmeHTMuHoCcTM Cc SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, mbo MX BapMaHTaMM, IoMOoJioTaMM, OpaTrMeHTaMM WM IPOM3BOOHBIMMU .

B OPYyT'OM acriexKTe HacTodlee n3obpeTeHMe OTHOCUTCH K
MOJIUIIENITUIY HP W [IOJIMHY KJICO TUIHOM [IOoCJIeOBaTEeJIbHOCTH,
KoIOupymomen TIOJINIIEII TN HP, MJin KJIETKE—XO34UHY, comepxaimemn
yKa3aHHYIO IOJIMHYKJIEOTUIHYIO IocJeIoBaTeJIbHOCTE , MM KJIeTKe-
XO034AMHY, coIepXallel SKCIPEeCCHUOHHHEY BEeKTOP, COIepXalui YyKa3aHHYI
INOJIMHYKJIEOTUIHYI I[I0CJeIOBaTeJIbHOCTEL, MOJIS MCIOJbL30BaHMA C LeJblo
YIIYUIIeHUS COCTOSHUSA IUMIEBAPUTEJIEHOTO TpakTa y CyObeKTa; IIPM BTOM
YKaB3aHHBM TIIOJIMIIENTUI MMeeT I[I0 MeHblel Mepe 75% UMOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO 6, mbo mMX BapuaHTaMH,
ToMoOJIoTaMM, ¢parMeHTaMM WJIM [IPOM3BOIOHEIMM, M IIPM STOM YyKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBATEeJIbLHOCTEL KOIUPYEeT IOJMUIIENITHUI, KOTOPHM
VMeeT IO MeHblleM Mepe 75% umeHTmuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WIXM TIPOM3BOOHEIMM,; W/MIM OPU STOM YyKasaHHaS [IOJIMHYKJIIEOTHUOHAS
IoCJIeIoOBaTEJIbHOCTL MMeeT II0 MeHbllel Mepe 75% uMIeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMHu,
ToOMOJIOTaMM, OparMeHTaMV WM IIPOM3BOIHBIMU .

B cJoenyromeM aclekTe HacTodmee wM300peTeHMe OTHOCUTCHA K
bapMalleBTHUUECKOM KOMIIO 3ULIUNA, comepxamemn MNOJIUIIENTHUO HP WM

NOJIMHYKJIEOTUOHYID I[IOCJIEeIOBATEJIbHOCTL, KOIMPYKIYH IoJuIienTtun HP,



I KJIIETKY—X0O34MHa, comepXallyno YKa3aHHY IIOJIMHYKJIEOTUIHYIO
I10CJIenoBaTeJIEHOCTE, mJm RIIETKY—X0O3AMHAa, coepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬁ YKa3aHHY IIOJIMHYKJIEOTUIHYIO
I1oCJIenoBaTeJIEHOCTE, u @apMaHeBTquCKM HpM@MﬂeMﬂﬁ SKCIUIIMEHT,

HOCUTEJIL MM pazbaBuUTesIb; OPM 2TOM YKa3aHHBM IOJUIIENTUI MMeeT IIO
MeHbIeM Mepe 75% mmeHTHMUuHOCTM C SEQ ID NO 2, SEQ ID NO 4 muam SEQ
ID NO ¢, JMOo ¥MX BapuaHTaMmu, ToMoJioTraMu, bparMeHTaM  WJIU
[IPOU3BOIHEIMA ; u npu 2TOM yKas3aHHad MNOJIMHYKJIEOTHUOHA I
[IOCJIeIOBATEJIbHOCTE KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHbIeMn
Mepe 75% mmeHTHMyHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, JubO UX BapMaHTaMM, TIT'OMoJIoT'aMM, OoparMeHTaMU WJIM I[IPOM3BOIHEMU ;
U/ Mar  OpM  BTOM YKaszaHHas I[IOJIMHYKJIIEOTUMOHAS I[IOCJIeIOBaTeJIbHOCTE
MMeeT I[I0 MeHbler Mepe 75% mupmeHTMUuHOCTM ¢ SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo mux BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WV TIPOM3BOIOHEIMHA .

B cJemyrimeM acleKTe HacTodllee U300peTeHMe OTHOCUTCA K
nMTaTebHOM nobaeke, coepxamen MIOJIUIIENITUI HP W

MOJIMHYKJIEOTUOHYID IIOCJeOOoBaTeJIbHOCTL, KOOUpPpYIIyH noJgunentun HP,

2NNz KIIeTKY—X0O34MHa, comepXxallyio YKa3aHHY TIIOJIMHYKJIEOTUIHYIO
I1I0CJIenOoBaTeJIbHOCTE, 2NNz KJIIeTKY—-XO034MHa, CoIoepXalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepxammﬁ YKa3sSaHHY TIIOJIMHY KJIEOTUIHYIO
I10CJIenoBaTeJIbHOCTE, u HpMeMﬂeMﬂﬁ IOJI4 IIMTaHNA SKCIUMUIIMEHT,

HOCUTEJIL MM paszbaBuUTesIb; OIPM 2TOM YKa3aHHBY IOJUIIEITUI MMeeT IIO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmuum SEQ
ID NO ¢, Jubo ¥X BapMaHTaMy, ToMoJioTraMi, dparMeHTaMU WU
[IPOM3BOIHEIMU ; u npu TOM yKa3aHHasd MMOJIMHYKJIEOTHUIHA A
[IOCJIeIOBATEJILHOCTEL KOOUPYEeT IIOJIUMIIENITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHEMI
U/ MM OpM  S5TOM YKasaHHadg I[IOJIMHYKJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% mumeHTmMuHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo muMxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
VIV TIPOM3BOIHEIMM .

B IpYyT'OM acrieKTe HacTodmee n3obpeTeHMne OTHOCUTCH K
KOPMOBOMY TIPOIOYKTY, I[IMIIEBOMY MNIPOIOYKTY, OMOJOTHMUECKM aKTUMBHOM

numeBoW mpoBaBkKe WM IOumeBOW mpoBaBKe, colepXamym IMoJmnernTun HP



Wi  IIOJIMHYKJIEOTHMIOHYIO TIIOCJIedOoOBaAaTEeJIBHOCTE, KOIMpPpYyRIyKn IIOJIMIIEIITVI

HP, wmIM KJIETKY-XO034MHa, COIOepXallyld YKa3aHHYD IIOJIMHYKJICOTHUIHYIO

I10CJIenoBaTeJIEHOCTE, mJmm RIIETKY—-X0O3AMHAa, coepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬁ YKas3aHHY IIOJIMHY KJIEOTUIHYIO
II0CJIeOoBaTEeJIEHOCTE ; I1pm STOM yKaBaHHHﬁ ITOJIUIICIITH rmMeeT I10

MeHbIeM Mepe 75% mmeHTHMUuHOCTM C SEQ ID NO 2, SEQ ID NO 4 muam SEQ
ID NO ¢, JMOo ¥MX BapuaHTaMmu, ToMoJioTraMu, bparMeHTaM  WJIU
NIPOU3BOIHEIMIU ; u npu STOM YKasz3aHHa4g [IOJIMHY KJIEOTUOHA A
[IOCJIeIOBATEJIbHOCTE KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHbIeMn
Mepe 75% mmeHTHMyHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmum SEQ ID NO
6, JubO UX BapMaHTaMM, TIT'OMoJIoT'aMM, OoparMeHTaMU WJIM I[IPOM3BOIHEMU ;
U/ Mar  OpM  BTOM YKaszaHHas I[IOJIMHYKJIIEOTUMOHAS I[IOCJIeIOBaTeJIbHOCTE
MMeeT I[I0 MeHbler Mepe 75% mupmeHTMUuHOCTM ¢ SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo mux BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WY NPOM3BOIHEIMIU .

B cJemyrimeM acleKTe HacTodllee U300peTeHMe OTHOCUTCA K
criocoBy noJiydeHMsa — QapMaleBTUMUEeCKOM  KOMIIO3MUMM IO HaCTOoAleMy
n300peTeHNnn, BRJIIOU AKIEeMY CMelMBaHMe IIOJIUIIEITH I A HP I

INOJIMHYKJIEOTUOHOM IIOCJIeNOBAaTEJIbHOCTM, KOoIupylmel nojaunentun HP,

WIIN KJISTKM-X0O3AMHa, comepxalen yKa3aHHYIO IIOJIMHYKJICO TUIHYIO
IocJjlefoBaTeJILHOCTD, U KJIETKM—-XO03AUHa, comepxamen
SKCIIPECCHOHHEIT BEeKTOpP, coepXamui YKasz3aHHYD IIOJIMHYKJIECOTUIHYIO

[IOCJIeIOBRaTEeJIbHOCTE, C (QapMalleBTUUECKM I[IpUEeMJIEMBEIM SKCLUUIMEHTOM,
HOoCUTeJleM MM PpasbaBuTeJeM; Heo0a3aTeJbHO, YKa3aHHBM IIOJUIENITUI
W [IOJIMHYKJIEOTHIHA I I[IOCJIeOOBRAaTEeJILHOCTD, 2R KJIeTKa—-xX035AUH
MHKAIICYJIMpYeTCcsa BO BpeMsa yKas3aHHOT'O IIpollecca; IIPM STOM yKasaHHBM
IIOJIMIIENITUI MMeeT II0 MeHbllel Mepe 75% umeHTnuHocTu ¢ SEQ ID NO 2,
SEQ ID NO 4 wmimm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,
bparMeHTaMuM W [IPOU3BOIHEIMMA ; u npu 2TOM yKazaHHasa
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTEL KOIUMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbleM Mepe 75% mumeHTHMuyHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMu
WX TIPOM3BOIOHEIMM,; W/MIM HOPM STOM YyKasaHHaS [DOJIMHYKJIEOTHUOHAS
IoCJyIeIoBaTEJIbHOCTL MMeeT II0 MeHbllel Mepe 75% uMmeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMHu,

IroMoJIoIraMm1, @paPMeHTaMM VJin TIPOVMSBOIOHEIMH .
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B cJoenyromeM aclekKkTe HacTodmee M300peTeHMe OTHOCUTCHA K
crioco®y TMOoJIyueHMS IMUTaTeJIbHOM InobaBKM 10 HaCTOAmeMy H300peTeHuo,
BKJIDUANIEMY  CMeNMBaHMe  IIOJMIENTMIa HP MM [OOJMHYKJICOTHMIHOM
[IOCJIEIOBATEJIBHOCTH, KoOupyoimen IIOJIUIIEII T HP, WIIN KJIETKHU~—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIEIOBATEJIBHOCTE, VI KJIETKU—-XO3491Ha, comepxamemn
SKCIPECCHUOHHEM  BeKTOp, comepxXamuy  yKasaHHYD [IOJMHYKJIEOTUIHYIO
[IOCJIEIOBRATEJIBHOCTE, C TIpMeMJIeMHM OJ8 [OUTaHuS  DKCLUUIMEHTOM,
HOCUTeJleM WM pasbaBuTeseM; HeoOg3aTeJIbHO, YKa3aHHBM IIOJMUIENITUL
VI [IOJIMHYKJIEOTUIHA I [IOCJIeOIOBaTEJILHOCTD, W KJIeTKa—-xX03AUH
MHKAICYJIMpYeTCsa BO BpeMsa yKa3aHHOT'O Ipollecca; IIPpM STOM yKasaHHBEM
IIOJIMIIENTUL MMeeT IO MeHblerm Mepe 75% mpmeHTuyHoCcTM C SEQ ID NO 2,
SEQ ID NO 4 wmiam SEQ ID NO 6, aubo uX BapMaHTaMM, I'OMOJIOT'aMM,
bparmMeHTaMM VI IPOM3BOOHEMU ; u opu 3TOM yKasaHHad
INOJIMHYKJIEOTUAHAS II0CJIeIOBATEJILHOCTE KOOUPYET IMIOJUIIENTHUI, KOTOPHM
MMeeT [0 MeHbler Mepe 75% mupmeHTMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mam SEQ ID NO 6, mmubo muX BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WIXM TPOM3BOOHEIMM,; W/WMIM IOPM STOM YyKasaHHadg [IOJIMHYKIIeOTHUOHAS
IocJyleIoBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmum SEQ ID NO 5, mbo muUxX BapMaHTaMWu,
ToMOJIOTaMM, OQparMeHTaMM WM IIPOM3BOIHBIMU .

B mOpyroM acnexkTe HacTodmee M300peTeHre OTHOCUTCH K CIocody
[IOJIYYEeHMSI KOPMOBOTO IMPOOYyKTa, IM[MIEBOTO MNIPOIOYKTa, OMOJOTUUECKHU
AKTUMBHOM TIIMIeBOM HOOABKM WM IOMIIeBOM »HoOaBKM IIO HACTOLIEeMy
n300peTeHmn, BKJIUY AN EMY CMellBaHMe IIOJIMIIENITHI A HP WIIN

NOJIMHYKJIEOTUOHOM I[IOCJIeNOBATEJIbHOCTM, KOoIUpyKIel nojulentun HP,

I KIIETKMN—XO34MHa, conepxamef/’x YKas3aHHY IIOJIMHY KJIEOTUIHYIO
II0CJIenoBaTeJIEHOCTE, i RIIETKM—XO3AMHA, conepxameﬁ
SKCHpeCCMOHHBIIZ BEKTOpP, conepmame/’I YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, C KOPMOBEM IIPOOYKTOM, IV e BBIM IIPOOYyKTOM,

OMOJIOTMUECKM aKTUMBHOM IIMIeBROM IJoOaBKOM, IIMIEBOM HOOABKOM WMJIM HUX
VHTPeOneHTOM; Heo®g3aTeJIbHO, YKa3aHHBM IIOJIUIIEIITUL WIIN
IIOJIMHYKJIEOTUI MHKAIICYyJIMpYyeTCcsda BO BpeMsd YyKas3aHHOTO IIpollecca; IIpu
STOM YKal3aHHBM DOJUIENTHI ¥VMeeT II0 MeHbled Mepe 75% MOeHTHMUHOCTU
c SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, smbo MX BapuaHTaMH,

IroMoJIoIraMm1, (l)paI‘MeHTaM_T/I Vi IIPOMI3BOIOHEIMIM, W IIPpM STOM YKa3aHHaA
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INOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJIbLHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 i SEQ ID NO 6, mbO mMX BapMaHTaMM, I'OMoJioT'aMy, OGpalMeHTaMu
WIXM TIPOM3BOIOHEIMM,; W/MIM HOPM STOM YyKasaHHAS [DOJIMHYKJIEOTHOHAS
IoCJIeIOBaTEeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo mMxX BapMaHTaMWu,
ToMoJIOTaM, ¢parMeHTaMVM MWJIM NPOM3BOIHEMIU .

B IpyroM aclekKTe HacTodllee M300peTeHMe OTHOCUTCHA K CIOCOody

JIeUeHr S U/UJIM TpedoTBpalleHMa 3abojieBaHUg y CyObekTa, BKJIOYaKIEMy

BBeIeHUe CYyOBeKTy [IOJIUIIEITU A HP I IIOJIMHYKJICO TUOHOM
II0CJIeNOBATEJILHOCTH, KoOoupymey  noJgunenTtun — HP, W KJIETKM—
X0OBAUHA, comepxamen yKa3aHHYI TIOJIMHYKJIEO TUOHYIO
I0CJIeIOBaATEJILHOCTE, W KJIeTKU—-XO035UHA, comepxamen
SKCIIPECCUOHHEIM  BEKTOpP, coepXammuy yKaz3aHHYD IIOJIMHYKJIEOTUIHYIO
IOCJIeNOBATEJbHOCTE ; npu 2TOM yKa3aHHBM IOJIUTIEIITUL W
IIOJIMHYKJIEOTUOHAS IIOCJIeIOBATEJIbHOCTL, MM KJIEeTKAa—-XO3AMH  JIeUUT

U/ UM nOpeloTBpamaeT 3abojieBaHMe y CyObeKTa, KOTopoe IMIpeldcTaBliseT
coBol BoOcCIaluTelbHOe 3abojieBaHMe U/MIM ayToMMMyHHOe s3aboJjieBaHMe;
OpM HSTOM YKal3aHHBM I[DOJMUIIENTHUI MMeeT II0 MeHblel wMepe 75%
MOeHTHUMYHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, ambdo mux
BapMaHTaMM, TOMOJIOTaMM, (parMeHTaMM WMJIM [IPOM3BOIOHEIMM,; UM I[IPU 2TOM
yKa3aHHasd IOJIMHYKJIEOTHOHA A I0CJIeOOBaATEeJIbLHOCTE KoOoupyeT
[IOJIMIIENITUI, KOTOPHM MMeeT II0 MeHblled Mepe 75% mMieHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, smbo mMX BapMaHTaMWu,
TOMOJIOT'aMM, dparMeHTaMM MM IPOMSBBOIHBIMU; /U Ipu 2TOM
yKazaHHad IIOJIMHYKJICOTHMIHAaS IIOoCJIeHoBaTeJIbLHOCThE MMeeT II0 MeHbIeln
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, 1mbo MxX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IIPOM3BOIHEMI .
B cJoenyromeM aclekTe HacTodmee wM300peTeHMe OTHOCUTCHA K
crnocofy MOOYJIALWM BOCIHIAaJIEHUMS B TKaHM WJIM oOpTaHe Yy cCcyOBeKTa,
BKJIOY AN eMy BBeIeHUe CyOBeKTy MNOJIUIIEeNTHUOAa HP WIIN

NOJIMHYKJIEOTUOHOM IIOCJIeINOBATEJIbHOCTM, KOoIMpylmel noJjulentun HP,

I KIIETKM—XO34MHa, conepxameﬁ YKa3aHHY IIOJIMHYKJIEOTUIHYIO
I1I0CJIenOoBaTeJIEHOCTE, M RIIETKNM—XO3AMHA, conepxameﬁ
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬁ YKa3SaHHY IIOJIMHYKJIEOTUIHYIO

II0CJIeOoBaTEeJIEHOCTE ; I1pm STOM yKaBaHHHﬁ ITOJIUIIEIITV ] MJIn
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[MOJIMHYKJIEOTHUIHA A [IOCJIENOBATEJIBHOCTE, VI KJIETKa—-X0O3A91H
MOIOYJIMPYET BOCHAaJIeHVMe B TKaHM WJIM OpraHe Yy cCcyObBeKTa; IIPpU STOM
YKasaHHBEM TIIOJIMIIENTUI MMeeT I[IO0 MeHblel Mepe 75% MOEeHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mbo muMX BapuaHTaMH,
ToMoJIoTaMM, ¢parlMeHTaM WM [IPOM3BOIHEIMM,; U IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTEL KOIMPYeT IIOJMUIIENTHI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mbO mMX BapMaHTaMM, I'OMOoJioT'aMM, OGpalMeHTaMM
WM TIPOM3BOIOHBIMM,; W/WMAM OPM STOM YyKas3aHHAS [DOJIMHYKJIEOTHOHAS
[IOCJIeIOBATEJILHOCTE MMeeT II0 MeHblel Mepe 75% mmeHTMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo mMX BapuaHTaMHu,
roMoJioTaMM, O¢parMeHTaMy WM IIPOM3BOINHBIMUA .

B mOpyroM acliekTe HacTodllee M300peTeHMe OTHOCUTCH K CIOCOoBy

IIOBHIIEHW A II€JIOCTHOCTKY KUIEeUHOTO Oapbepa Yy CyOBbeKTa, BKJIKUAKIEMY

BBemOeHMe CYyOBeKTy IOJIMIISNITHUIAa HP WJIIN IIOJIMHYKJIEO TUIOHOM
IoCJIenoBaTeJIbHOCTH, KOIMpyKer  rnoJgunenTun  HP, WIM  KJIEeTKU-
X039UHa, comepxamen YKa3aHHY TIOJIMHYKJIEO TUIHYIO
ocjieqoBaTesILHOCTE, NI KJIeETKU-XO3AUHA, coIepxamen
SKCIPECCUOHHHM BeKTOp, CcolepXallui YKasaHHYID IIOJMHYKJIICOTUIHYIO
[IOCJIeNOBaTeJILHOCTE ; pu 3TOM yKa3aHHBI [IOJIUIISIITHU]] VI
IOJIMHYKJIEOTHUIHA A [IOCJIeIOBaTEeJILHOCTE, WJIIN KJIeTKa—-X03AUH

CIIOCOOCTRBYET IIOBHIMEHUI LI&JOCTHOCTHM KMIIEeUHOTO Oapbkepa y cyOBeKTa;
OpM HSTOM YKal3aHHBM [DOJUIIENTHUI MMeeT II0 MeHblel wMepe 75%
MIOIeHTHMYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmiam SEQ ID NO 6, Jgubo ux
BapMaHTaMM, TIOMOJIOTaMM, OQparMeHTaMV WMJIM [IPOM3BOIHBEIMM,; WM I[IPU 3TOM
yKa3aHHasd [MOJIMHYKJIEOTHIHA A IOCJIeOOBaATEeJILHOCTE KOoOupyeT
IIOJIMIIENITUI, KOTOPEM MMeeT II0 MeHbled Mepe 75% mioeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMxX BapMaHTaMWu,
TOMOJIOTaMM, bparMeHTaMM MM [IPOMSBBOIHBIMU; n/ U Opu 3TOM
yKazaHHag IIOJMHYKJIEOTHMIHAaS IIOCJIeHOoBaTeJILHOCThE MMeeT II0 MeHbIeln
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mmm SEQ ID NO
5, 1mbo MxX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IIPOM3BOIHEMI .
B mpyroM acnekTe HacTodmee M300peTeHMe OTHOCUTCH K CIocody
CHWXEHMS YPOBHS OIHOTO WM 0oJiee BMIOB COpaXuBaKmMxX JaKTo3y
BakTepu (Takux kKak E. colli) B TKaHM MJIM opTaHe y CcyOmeKTa W/UIHU

CHMXEHNVI YPOBHA OIOHOI'O WJIN DoJjiee BUIOB He C@anQMBaIOH.U/IX JJAKTO3Y
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BakTepu B TKaHM WJIM oOpraHe Yy CcydObeKTa, BKJIOUaKIEeMy BBeleHUe
CyOBekTy nNoJuIenTuma HP MM HOJMHYKJIEOTHMOHOM IIOCJIedOoBaTeIbHOCTHU,
KoOupyomem IOJIUIIEITUO HP, WM KJIETKMU—-XO03AUHA, comepxamemn
yKasaHHYIO TIOJIMHY KJIEO TUIHYIO IoCJIeIoBaTEeJILHOCTE, W KJIEeTKU—
X034MHa, coIepXallel 3>KCIPeCCHUOHHBM BeKTOp, COIepXalri yKa3aHHY
IOJIMHY KJIEO TUIHYIO I0CJIeIOBaATEJILHOCTE ; npu 2TOM yKasaHHBM
IIOJIMIIENTUL WM IIOJMHYKJIEOTHMOHAaS II0CJIeIOBaTeJIbHOCTL, WMIM KJeTKa-
X0O3AUH BHI3HIBAET CHIXEHYE YPOBHSA OOHOTO W BoJiee BUIOB
cOpaxyBanomyx JakTozy OakTepuM (Takmux kKak FE. coli) B TKaHU WIU
opraHe y cy0ObeKTa U/MJIM CHWKEHUI YPOBHS OINHOTO MM O0oJiee BUIOB
He cOpaxypaomux JakTo3y OaKTepuM B TKaHM WMJIM opTraHe y cCcyOBeKTa;
Opu STOM yKal3aHHBM [OOJMUIIENTHUI MMeeT IO MeHbmey Mepe 75%
MIOeHTUMYHOCTM C SEQ ID NO 2, SEQ ID NO 4 mum SEQ ID NO 6, ambdo uxX
BapMaHTaMM, TOMOJIOTaMM, OpaTrMeHTaMM WM [OPOM3BOOHBIMM, M IIPM STOM
yKaszsaHHadg [IOJIMHYKJIEOTUOHA S IOCJIENOBRATENBHOCTD KOOUpyeT
IOJIUIIENITH, KOTOPHM MMeeT IO MeHbmel Mepe 75% mmeHTHMuHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jumbo UX BapMaHTaMy,
ToMOJIOTaMu, dparMeHTaMM MM [IPOM3BOIHEIMMA; u/UaM  Opu  3TOM
yKasaHHag IIOJIMHYKJIeOTUOHAS II0OCJIeIOoBaTeJIbHOCTE MMeeT IIO0 MeHbIen
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 miam SEQ ID NO
5, Jmbo Mx BapMaHTaMM, IToMoJoTaMM, OGparMeHTaMM WM IPOU3BOIHBIMU .
B cJemyomeM aclekTe HacTosdmee M300peTeHMe OTHOCUTCHS K
crioco®y HommepXaHMsS OJMHE — TOJICTOTO KMIEeUHMKa M/UJIM  TOHKOTO

KMIIEUHMKAa Y CYOBEKTa, BKJIOUAKIIEMY BBeIeHMe CYOBEeKTY IIOJIMIIENTUIAa

HP M IIOJIMHYKJICOTHUIHOM IIOCJIETOBATEJILHOCTH, KoIupyomen
[IOJIUIIENITIL, HP, M KJIETKM—-XO34dMHa, comepxamemn YKas3aHHYD
MNOJIMHYKJIEO TUIHYO [IoCJIeODOBaATEJIBHOCTE, WJIN KJIETKU-XO34MHa,
comepxamemn SKCIIPEeCCUOHHEM BEKTOP, comepxammui YKa3aHHYD
NOJIMHYKJIEO TUIHYO [IOCJIEOIOBATEJIBHOCTE ; (HampumMep, yYKa3aHHEM
CyOBEKT MMeeT IBRD) ; npu 3TOM YKa3aHHBM TIOJIUIIENITIL WJIN
NOJIMHYKJIEOTHUIHA I [IOCJIEOOBATEJIBHOCTE, WJIN KJIETKa—-X0O34MH

CIIOCOBCTBYET MNONIePXaHMIO OJMHE TOJICTOTO KMUIIEUHMKA W/UIJIUM TOHKOTO
KUIIeUHUKa VY CcyObeKTa; I[OIpM D2TOM YKa3aHHBM I[IOJUIIENTUI MMeeT IIO
MeHbeM Mepe 75% umenTmMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmuam SEQ
ID NO o, JMOO UX BapuaHTaMmu, ToOMOJIOT'aMM, bparMeHTaMM WU

IIPOMI3BOOHEMIL ; n I1pm STOM YKas3aHHa#Ad IIOJIMHYKJIEOTMIHAaA
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IOCJIeIOBaTEJIbHOCTEL KOOUPYEeT IIOJIMIIENTUI, KOTOPHM MMeeT IO MeHbIeln
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMy WM IIPOM3BOIMHEMU
U/ OpM  S5TOM YKasaHHasg I[IOJIMHYKJIIEOTUMOHAS I[IOCJIelOBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMu
WV TIPOMBBOIHEIMUA .

B cJemyrmeM aclleKTe HacTodlee U300peTeHMe OTHOCUTCHA K
criocoby YMEHBIIEeHU A paspeBa KUIIeUHMKa (HanpuMep, TOJICTOTO

KHIIeUYHUKA ) Yy CyOBeKTa, BKJKOUAKIEMY BBeleHMe CyOBeKTY IIOJIMIIENTUIAa

HP MJin [IOJIMHYKJIEOTUIHOM II0CJIeJOBaATEeJIbLHOCTH, KOoIMpyomen
TIOJIUIIEII T HP, MJin KJIETKMN-XO34AMHA, comepxamemn YKas3aHHYIO
NOJIMHYKJIEO TUOHYIO [IOCJIeOOBaATEJIbBHOCTE, WJIN KJIETKU-XO34AMHa,
comepxamen PKCIIPEeCCUOHHEM BEKTOpP, conepxammun YKa3aHHYO
NOJIMHYKJIEO TUIHYIO [IOCJIEOOBATEJIBHOCTE ; (HanpumMep, yKasaHHBM
CyOBeKT uMeeT IRD) ; npu 3TOM yKas3aHHBM [IOJIUIIEN T, I
NOJIMHYKJIEOTUIHA I [IOCJIeOOBaATEJIBHOCTE, WJIN KJIeTKa-X0O34AUH

crioco6CTBYeT VYMEHBIIEHMIO pas3phBa KMIIeUHMKa (HadpuMep, TOJICTOIO
KUIIeuHUKa) Yy CcyObekTa; IOIPpM STOM YKa3aHHHM I[IOJIUIIEITUI MMeeT IIO
MeHber Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 mum SEQ
ID NO o, JMOo UMX BapuaHTaMu, ToMoJioTraMu, bparMeHTaM  WJIU
[IPOM3BOIHEIMU ; u npu 2TOM yKas3aHHasdg MNOJIMHYKJIEOTHUIHA I
[IOCJIeIOBATEJILHOCTEL KOOUPYEeT IIOJIUIIEIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOMHEMI
U/ OpM  STOM YKasaHHad I[IOJIMHYKJIIEOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umenTmuHocTM ¢ SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo muMxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
VIV TIPOM3BOIHEIMU .

B IpyTroM aclekKTe HacTodllee M300peTeHre OTHOCUTCH K CIoCcoby
PeTVYJIALUM BKCIPECCUM OIOHOTO WM 0OoJiee TIPOBOCHAJMTEJIBHEX WU
IIPOTUMEBOBOCIAJIMTEJNIEHEIX T'€HOB B KJEeTKe WIM KJIeTkax Yy cCcyOBekTa,
BRJIOUAKIEMY BBeIeHUe CyOBeKTy MNOJIMIIEeNTHUOa HP WM
IIOJIMHYKJIEOTUOHOM IIOCJIeNOBaTeJIbHOCTM, KoOupylmel noJaunentun HP,
W KJIeTKM-X03AMHa, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO

I10CJIenoBaTeJIEHOCTE, mJm RIIETKN—XO3AMHA, conepxameﬁ



15

SKCIPECCHUOHHEM  BEKTOp, comepXamui yKas3aHHYD IOJMHYKJIEOTUIHYIO
[IOCJIEIOBATEJIbHOCTE ; npu 2TOM YKa3aHHBM MNOJIMIIENTHUO WM
[MOJIMHYKJIEOTHIHA A [IOCJIeOOBAaTEJILHOCTD, MM KJIeTKa—-xX03A1H
PETYJIMPYET BKCIPECCUK OOHOTO WM 0oJiee IMIPOBOCHAaJIMTEJIBHEX WJIU
[IPOTUMEOBOCIIAJIMTEJIEHEIX T'€HOB B KJIETKe WIM KJIeTKax y CcyOBekTa; IIpu
STOM YKal3aHHBM [IOJUIENTHI MMeeT II0 MeHbled Mepe 75% MOeHTMUHOCTU
c SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, Jsmbo MX BapuaHTaMH,
ToMoJioTaMM, ¢parMeHTaMu WJIM I[IPOM3BOIOHEIMM, UM IIPM STOM YyKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJeOOBaATEeJILHOCTE KOIMPYEeT IMOJMUIIENTHI, KOTOPHM’
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mimm SEQ ID NO 6, mmbo uUX BapMaHTaMM, T'OMoJioTaMM, G¢palMeHTaMu
WIM TIPOM3BOIOHBIMM,; W/WMAM NOPU STOM YyKas3aHHAS I[IOJMHYKJIEOTHOHAS
IIOCJIeNOBATEJILHOCTE MMeeT IO MeHblel Mepe 75% uoeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, umbo uUxX BapuaHTaMy,
roMoJioTaMM, ¢parMeHTaMy WM I[IPOM3BOINHBIMUA .

B OpyroM acleKTe HacTodllee M300peTeHre OTHOCUTCH K CIOCOByY
PEeTVYIIALUN DBKCIPEeCCUM OOHOTO WM 0oJiee T'€HOB B KJIEeTKe WM KJIeTKax

y cy®bneKTa, BKJOUaKIeMy BBeleHMe yKa3aHHOMY CYOBeKTY IIOJIMIIeNTMIA

HP nJin [IOJIMHYKJIEO TUIHOM II0CJIeJORaATEeJIbLHOCTH, KoIupyomen
[IOJIUIIENITIL, HP, W KJIETKM—XO3AMHA, comepxaimemn YKas3aHHYD
MNOJIMHY KJIEO TUIHYIO [IocJIenoBaTeJIbHOCTE, M KJIETKU-XO34MHa,
comepxalmemn SKCIPEeCCUOHHBM BEKTOP, comepxammi YKa3aHHYD
MNOJIMHYKJIEO TUIHYIO [IocJIenoBaTeJIbHOCTE, npu 3TOM yKa3aHHEM

IOJIMIIENITUI WM I[IOJIMHYKJIeOTUOHAS II0CJIeIOBATeJIbLHOCTL, WM KJIeTKa-—
XO3AMH peryJupyeT DSKCIpeccHuid OIHOTOo MM ©OoJjiee TeHOB B KJETKe WU
KJIeTKax y cydObeKTa; IIpM STOM OIMH WM O0oJiee T'eHOB BHOMpPalT U3
TPYIIIH, cocToAmeNr M3 TeHa Oeaka 3-60eTa U3 pereHepUPYRIUX
OCTPOBKOB (Reg3b), TeHa PE3UCTUH-TIONOOHOTO TaMMma/pe3UCTUH=
nonotHoro OeTa ©Oeynka (Retnlg|Retnlb), reHa caxapa3bH-UM30MaJlbTasEH
(apda-TUmOKO3MIOAaRE) (Si), TeHa nedpeHsmuHa-ajbdpa 24 (Defa2d4), TeHa
l1-BeTa-THOPOKCUCTEepOUO-—IeruaporeHasu Tuna 2 (Hsdl1lb2), rena 17-
0eTa-TMOPOKCUCTEPOUN-OeTUIPOTeHa 3H THUIIa 2 (Hsd17b2), TeHa
PE3UCTUH-TIONODHOM MOJIEKYJIE-0eTa (RELMD) " I'eHa AODEPHOTO
peuenTopa 1Dl/albda-pellenTopa TUPEOMOHOTO TopMoHa (Nrldl|Thra);
(HanpuMep, VYKa3aHHEM CcyObekT uMeeT IBD); T@OpM D2TOM YyKa3aHHHEMN

IIOJIMIIENITUO MMeeT II0 MeHblleM Mepe 75% mmeHTnuHocTu ¢ SEQ ID NO 2,
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SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOT'aMu,
bparMeHTaMuM W [IPOU3BOIHEIMMA ; u npu 2TOM yKazaHHasda
INOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTE KOIMPYEeT IOJMUIIENTHUI, KOTOPHM’
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mim SEQ ID NO 6, mmbo muUX BapMaHTaMM, T'OMOoJiIoTaMM, OQpaTlMeHTaMu
WY TIPOM3BOIOHBEIMM,; W/MIM NOPM STOM YyKas3aHHAS [DOJIMHYKJIEOTHOHAS
IOCJIeIOBaTEJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo mMxX BapMaHTaMWu,
ToMoJioTaMM, O¢parMeHTaMy WM IIPOM3BOIHBIMA .

B cJemyrimeM aclleKTe HacTodllee U300peTeHMe OTHOCUTCHA K
crioco®y yYMeHBIeHMS aKTUMBalMM [IPOBOCIAJIMTEJIBHEX I[IyTeM B KIeTKe

WM KJeTKax y cyObeKTa, BRJIoUalleMy BBeleHMe YKa3aHHOMY CyOLeKTy

IOJIMIISITHUIAa HP NI IIOJIMHY KJIEO TUIHOM IoCJIeHOBaTEJILHOCTH,
KOIOUpPYoIen IOJIUIISII T HP, WJIIN KJIeTKM—-XO35gMHa, coIepxamen
YKAaBaHHYID  [IOJUMHYKJIEOTHUIHYIO  IIOCJIEeIOBATEJILHOCTD, NI KJIeTKU—

X0B3AMHAa, CcoIepXallel SKCIPEeCCUMOHHBM BEeKTOp, CcoIepXallri YKas3aHHYIO
IIOJIMHY KJIEOTUOHYIO [IOCJIeOOBATEJIbHOCTE, npu 2TOM yKa3aHHBMN
MNOJIUIIENTUL WM [IOJIMHYKJIIEOTHUIOHAS IIOCJIeIOBaATEeJIbHOCTE, MWMIIM KJeTKa-
XO3AMH CIOCODCTBYeT YMEHbIIeHMI aKTUBALMM IIPOBOCHAJIMTEJILHEX IIYTel
B KJIETKe WM KJeTKax Yy CcydbeKTa; IOIPpYM STOM YKa3aHHHM IIOJIUIENITHUI
VMeeT IIO MeHbleM Mepe 75% umeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO
4 mim SEQ ID NO 6, mmubo muX BapMaHTaMM, I'OMoJioT'aMy, OGpalMeHTaMu
MM [IPOM3BOIHEIMA ; u npu TOM yKa3aHHasa MMOJIMHYKJIEOTHUIHA A
[I0CJIeIOBATEJILHOCTEL KOOUPYEeT IIOJIUIISIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOIHEMI
U/ MM OpM  STOM YKasaHHad I[IOJIMHYKJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuyHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
VIV TIPOMB3BOIHEIMM .

B cremyroileM acleKTe HacTodllee U300peTeHre OTHOCUTCA K
crnoco®y YMeHbIeHUS aKTUBHOCTM MU/MiIM sSKchopeccur NF-kf B KJIeTKe WU
KJIeTKax (TakMx KaK BIUTeMaJIbHEE KJEeTKM, B3IOUIepMalJibHEE KIETKU,
HeMpoHaJIbHEEe KJIETKU /WU KJIEeTKM  IIOIXKeJYOOUHOM  XeJIe3H) N

cy®bekTa; BKIIOUAKIEMY BBeleHMe YKal3aHHOMY CYOLeKTY MIOJUIIENTHUIa
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HP NI IIOJIMHYKJIEOTUIHOM IIOCJIenOBaTEJIEHOCTH, KoIupyomen
T[IOJIUIIENITIL, HP, W KJIETKM—-XO34AMUHa, comepxamemn YKasaHHYD
NOJIMHYKJIEO TUIHYIO [IOCJIEOOBATEJIBHOCTE, WJIN KJIETKU-XO349MHa,
comepxalmemn SKCIPeCCUOHHEM BEKTOP, comepxammi YKa3aHHYD
NOJIMHYKJIEO TUIHYIO [IOCJIEOOBATEJIBHOCTE ; npu 5TOM YKa3aHHBM
MIOJIUIIENTUI WM T[DOJIMHYKIIEOTUI, WM KIJIIETKa-XO034MH CIOCODCTBYET

YMEHBIIEHNI aKTUBHOCTU M/MiIM sKcopeccur NF-kf3 B KJeTKe WM KJeTKax
(Takmx Kak SIUTEeJIMAJIbL HEE KJIETKMU, SIMIOepPMallibHEE KJIETKMU,
HeVpoHAaJIbHEE KJIeTKM  U/WIn KJIETKM  IOIXKEeJIYOOUHOM  XeJIe3H) N4
cybbekTa; IOPM STOM YKa3aHHBEM I[IOJIMIIENTUI MMeeT I[I10 MeHBIIEM Mepe
75% wmpmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmium SEQ ID NO 6,
JMBO MX BapMaHTaMM, TIT'OMoJioTaMM, ¢parMeHTaMu WJIM I[IPOU3BOOHEIMU; U
IpM DSTOM YyKaszsaHHasa IIOJIMHYKIIeOTUIOHAad IIOCJIeHOBaTeJIbHOCTE KOOUPYET
IIOJIUIIENITU, KOTOPHM MMeeT II0 MeHblel Mepe 75% mmeHTHMuHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jumbo UX BapMaHTaMy,
ToMoJioTaMi, bparMeHTaMM MM [IPOUBBOIHBIMU; n/ UM 1Ipu 3TOM
yKa3aHHasa TIIOJIMHYKJIeOTHMIHAasS II0CJIeNoBaTeJIbHOCTEL MMeeT IO MeHbIeM
Mepe 75% mmeHTHMuHOoCTM C SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, mbo uMxX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IPOM3BOIHEMI .
B mpyroM acnexkTe HacTodmee M300peTeHre OTHOCUTCH K CIocody
VIIYUIIEeHU ST COCTOSHUSA IUIEBAPUTEJIEHOTO TpakTa N cydwekTa,
BKJIDUAKINEMY BBeIOeHMe VYyKa3aHHOMY CyOBeKTy MNoJMIenTrOa HP wuian
IIOJIMHYKJISOTUOHOM IIOCJIefOoBaTeJIbHOCTM, KoOupylmel noJaunentmun HP,
MM KJIeTKM-X035AMHa, comepxalmemn YKa3aHHYD MOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O3A9MHa, comepxamemn
SKCIPECCHUOHHEM  BEKTOP, comepxamui yKas3aHHYD IIOJUMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE,; IIPM 2TOM MOJMIENTUL WJIM [TOJMHYKJIeOTHUIHASA
[IOCJIeIOBATEJIbHOCTE, WM  KJEeTKa—-xX034MH CIOoCODOCTBYyeT VYJIYUIeHUD
COCTOAHUSA IUIEeBaAPUTEJILHOTO TpaKTa y CcydbeKTa; OpM 2TOM YKa3aHHHM
IIOJIMIIENITUI MMeeT II0 MeHbleM Mepe 75% mmeHTnuHocTM ¢ SEQ ID NO 2,
SEQ ID NO 4 wmimm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,
bparMeHTaMuM W [IPOU3BOIHEIMMA ; u npu 2TOM yKazaHHasa
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTEL KOIUMPYEeT IMOJMUIIENTUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTmMuyHocTM C SEQ ID NO 2, SEQ ID NO

4 mim SEQ ID NO 6, mmbo muMX BapMaHTaMM, IT'OMoJioTaMM, OQpaTlMeHTaMu
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WIYM TIPOM3BOIOHEIMM,; W/MIM OPM STOM YyKasaHHaAS [DOJIMHYKJIEOTHOHAS
IoCJIeIoOBaTeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo mMxX BapMaHTaMWu,
ToMOJIoTaMM, OoparMeHTaMy WM IIPOM3BOIHBIMU .

B cJenyromeM acleKTe HacTodmee MU300peTeHMe OTHOCUTCHA K
[IPVMEeHEeHU [IOJIUIIeNTUIa HP WIIN IIOJIMHYKJICOTHUIHOM
[IOCJIeIOBRATEJIBHOCTH, KoOupywoimemn [IOJIUIIENITUL HP, W KJIETKN—
XO3AMHA, comepxalmemn YKa3aHHYD MMOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-XO349UHa, comepxamemn
SKCIPECCHOHHEM BEeKTOp, comepxXamuy  yKas3aHHY [IOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTEL, B IIPOM3BOLCTBE JIEKAPCTBEHHOI'O CpencTBa mOJid
JleueHn 4 n/mUiam npenoTBpalleHU A 3aboJiIeBaHn4g N cyOmBeKTa,
npencTaBJIAKIEeT O cobom BOCIHaJUTEJIbLHOE 3aboJieBaHKue n/Uim
ayTOMMMYHHOe 3afoJieBaHMe; IIPpM STOM YyKasz3aHHBM IIOJIMIIENTUI MMeeT IIO
MeHbIleM Mepe 75% mmeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmiam SEQ
ID NO 6, Jubo UX BapuaHTaMu, ToMOJIOTaMK, bparMeHTaM WU
IIPOU3BOIHEIMA ; u npu 2TOM yKasaHHad MOJIMHYKJIEOTUIHA I
I0CJIeIOBATEJILHOCTL KOOUPYET IIOJIUIIEIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OoparMeHTaMM WM [IPOM3BOIHEMIA
U/ OpM  STOM YKasaHHad I[IOJIMHYKIIEOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMxX BapMaHTaMM, TOMoJioTaMM, OQpaTrMeHTaMM
VIV TIPOM3BOIHEIMM .

B OIpYyT'OM acriexKTe HacTosdmee n3obpeTeHMne OTHOCUTCH K
IPpMMeHeHU IIOJIUIIEeNITHIa HP MIIN IIOJIMHYKJICOTUIHOM
[IOCJIeIOBaTEJIbHOCTH, Kooupywoimen MIOJIUIIENITHUL HP, AR KJIETKM—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O3A9MHa, comepxamemn
SKCIPECCHUOHHENM  BEeKTOP, comepXamui yKas3aHHYD IOJIMHYKJIIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IPOM3BOACTBE JIEKAPCTBEHHOT'O CpPenNCcTBa IJIA
MOIOYJIALIMM BOCIaJIeHMS B TKaHM WM OpTlaHe Yy CyOBeKTa; IIpU 5STOM
YKasaHHBEM TIOJIMIIENTUI MMeeT I[IO0 MeHblel Mepe 75% MOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMX BapuaHTaMH,
ToMoOJIOTaMM, ¢parlMeHTaM WM T[IPOM3BOIHEIMM,; WM IIPM STOM YyKa3aHHas

IIOJIMHYKJIEOTHMIOHaAd IIOCJIedOBaATeJIBHOCTE RKOIMPpYyeT IIOJIMIIeIITV, KOTOpBIﬁ
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VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mim SEQ ID NO 6, mmbo mUX BapMaHTaMM, T'OMoJIoTaMM, OQpaTlMeHTaMM
WX TIPOM3BOOHEIMM,; W/MIM HOPM STOM YyKasaHHAS [DOJIMHYKJIEOTHOHAS
IoCJIeIOBaTEeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMoOJIoTaMM, OparMeHTaMy WM IIPOM3BOIHBIMU .

B OpYyT'OM acrieKTe HacTosdlee n3obpeTeHmne OTHOCUTCH K
[IPMMeHEeHU [IOJIUIIEeNTUIAa HP MJIN IIOJIMHYKJIEOTUIHOM
[IOCJIeIOBATEJIbHOCTH, KoOupyoimen [IOJIUIIENITUL HP, W KJIETKU—
XO34AMHA, comepxalmemn YKa3aHHYD MNOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, NI KJIETKU—-XO34A1Ha, comepxamemn
SKCIPECCHOHHEM BEKTOpP, comepXamuy yKas3aHHY NOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IIPOM3BOLCTBE JIEKAPCTBEHHOI'O CpencTBa MOJisd
[IOBHIIEHM S LEJIOCTHOCTM KUIIEeUHOTO Oapbkepa Yy CyOBeKTa; IIpU DTOM
YKa3aHHBEM I[IOJUIIENTUI MMeeT II0 MeHbleM Mepe 75% UMIOIEHTUUHOCTH C
SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO 6, Jsmbo MX BapMaHTaMM,
roMoJioTaMM, ¢parMeHTaM WM [OIPOM3BOIOHEIMM, U IIPM STOM YyKa3aHHasd
INOJMHYKJIEOTUAHASA II0CJIeNOBATEJIBHOCTE KOOUPYET IMOJUIIENTHUI, KOTOPHM
VMeeT IIO0 MeHbIeM Mepe 75% umeHTHMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, Jmbo mMX BapMaHTaMM, TOMOJIoTaMM, G¢parMeHTaMM
WY TIPOM3BOOHEIMM,; W/MIM OPM STOM YyKasaHHag IIOJIMHYKIJIIEOTHUOHAS
IoCJIeIOBATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo X BapuaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBIMU .

B cJoenmyromeM aclekTe HacTodmee M300peTeHMe OTHOCUTCA K
IPpMMeHeHU IIOJIUIIEeNITHIa HP MIIN IIOJIMHYKJICOTUIHOM
[IOCJIeIOBaTEJIbHOCTH, Kooupywoimen MIOJIUIIENITHUL HP, AR KJIETKM—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O3A9MHa, comepxamemn
SKCIPECCHUOHHENM  BEeKTOP, comepXamui yKas3aHHYD IOJIMHYKJIIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IPOM3BOACTBE JIEKAPCTBEHHOT'O CpPenNCcTBa IJIA
HomoepXaHrsa OJMHE TOJICTOTO KMIIeUHMKa M/MJIM TOHKOTO KUIIeUHMKA Y
cyOneKTa; (HanpuMep, VYKa3aHHHM CcyObLekT ¥uMeeT IBD); I[OIpM 5STOM
YKasaHHBEM TIOJMIIENTUI MMeeT IO MeHblel Mepe 75% MOEHTUUYHOCTH C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMX BapuaHTaMH,

IroMoJIoIraMm1, (l)paI‘MeHTaM_T/I Vi IIPOMI3BOIOHEIMIM, W IIPpM STOM YKa3aHHaA



20

INOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJIbLHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 i SEQ ID NO 6, mbO mMX BapMaHTaMM, I'OMoJioT'aMy, OGpalMeHTaMu
WIXM TIPOM3BOIOHEIMM,; W/MIM HOPM STOM YyKasaHHAS [DOJIMHYKJIEOTHOHAS
IoCJIeIOBaTEeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo mMxX BapMaHTaMWu,
ToMoJIOTaM, ¢parMeHTaMVM MWJIM NPOM3BOIHEMIU .

B crenmymoumeM aclekKTe HacTodllee M300peTeHMe OTHOCUTCA K
NIpUMeHEeHUIO NOJIUIIENTUIIA HP I TMIOJIMHYKJIEO TUOHOM
nocjyienoBaTeJIbHOCTH, KoOupyomemn [OJIUIIENTULI HP, ZNN%! KJIETKU—
X034uHa, comepxalmemn YKasaHHYI MNOJIMHYKJIEO TUIHYIO
[IoCJienoBaTeJIbHOCTE, W KJIETKM—-XO341Ha, comepxamemn
SKCIIPECCUOHHEM  BEeKTOp, coepXammuy yKaz3aHHYD IIOJMHYKJIECOTUIHYIO
[IOoCJIenoBaTeJIbHOCTE, B IIPOM3BOLNCTBE JIEKAPCTBEHHOTO CpencTBa OJ4d
MU3MeHeHUa OBaKTepMalJIbHOT'O CcOoCTaBa B TKaHM WM OpraHe IJiAd CO30aHUudg
BoJiee IIOJI€3HOW MMKPOOMOTH, MNIPEeIloUTUTEJIbHO, IJIS CHUMXEeHUS YPOBHHA
OODHOTO WM 0OoJiee BUIOOB cOpaXuBalMMxX JakKTo3y OaKTepul (TakKMx Kak
E. coli) B TKaHM WMJIM oOpTraHe y CyObeKTa U/UIM CHUKEHVS YPOBHSI
omHOTO MM 0oJiee BUIOOB He cOpaxXuBaKoIMUX JIaKTo3y OaKTepuil B TKaHU
UIM opraHe Yy cCcyObekTa,; IIPM STOM YKa3aHHBV IIOJUIIENTUI MMeeT IIO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 miaum SEQ
ID NO o, JMOO UMX BapuaHTaMu, ToMoJioTraMu, bparMeHTaM  WJIU
PO 3BOIHEIMIA ; u npu 2TOM yKasaHHad MOJIMHYKJIEOTHUOHA S
[I0CJIeIOBATEJILHOCTEL KOOUPYEeT IIOJIUIISIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOIHEMI
U/ MM OpM  STOM YKasaHHad I[IOJIMHYKJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuyHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WY TPOM3BOIHEMMU .

B IpyIT'OM aclIleKTe HacTodmee ns3obpeTeHne OTHOCHUTCHA K

IPYIMEeHe HUIO IOJIUTIENITUI A HP I IIOJIMHYKJICO TUOHOM
IIOCJIeIOBATEJILHOCTH, KoOMpyomer  rnoJjmnenTtun  HP, WIIN KJIETKM -
X0OBAUHAE, comepxamen YKa3aHHY [IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTE, VI KJIETKM—-XO35MHA, comepxamen

SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬂ YKas3aHHY ITOJIMHYKJIIEOTUIOHYIO
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[IOCJIEIOBRATEJIbHOCTE, B IPOM3BOACTBE JIEKAPCTBEHHOTO CpPenNCcTBa IJIA
YMEHBIIEHVA pPa3pEBa KUIEeUHMKa (HalpMMep, TOJICTOTO KUWIIeUHMKa) VY
cyDbBeKTa; (HanpuMep, VYKa3aHHHM CcyOwekT uMeeT IBD); I[OIpM 5STOM
YKasaHHBEM TIIOJIMIEeNTUI MMeeT I[I0 MeHblel Mepe 75% MOeHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMX BapuaHTaMH,
ToMoJIoTaMM, ¢palMeHTaMu WM [IPOM3BOIHEIMM, U IIPM STOM YyKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJeOOBATEeJILHOCTE KOIMPYeT IIOJMUIIENTHUI, KOTOPHM’
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmMbO HMX BapMaHTaMM, I'OMOoJioT'aMM, OGpalMeHTaMu
WX TIPOM3BOIOHBIMM,; W/WMIM NOPU STOM YyKa3aHHAS [DOJIMHYKJIEOTHOHAS
[IOCJIeEIOBATEJILHOCTE MMeeT II0 MeHblel Mepe 75% ummeHTMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo mMX BapuaHTaMHu,
roMoJioTaMM, O¢parMeHTaMy WM IIPOM3BOINHBIMUA .

B cJemyrimeM acllekKTe HacTofdllee U300peTeHMe OTHOCUTCHA K
[IpMMeHeHUI [IOJIUIIEN T A HP VIV TIOJIMHYKJIEO TUIHOM
[IOCJIeIOBATEeJIbHOCTH, Kooupymen MIOJIUIIEN TN HP, W KJIETKU—
X0O34MHAE, comepxamen YKa3aHHY MOJIMHYKJIEO TUOHYIO
[IoCJIenoBaTeJIbHOCTh, W KJIETKM—-X0O3AMHa, comepxamen
SKCIIPECCHUOHHENM  BEeKTOP, comepxamui YKaB3aHHYD IIOJMHYKJICEOTUIHYIO
[IOCJIeIOBAaTEeJIbHOCTEL, B IIPOM3BOLCTBE JIEKAPCTBEHHOTI'O CpelcTBa IOJiA
pPeryJialuuKM BKCIPEeCCHMM OIOHOTO MM ©OoJiee MOPOBOCIHAJIMTEJIbHHX I'€HOB B
KJIeTKe WJIM KJeTKax Yy CcyObeKTa,; IIpM 5STOM YKaB3aHHBM IOJUIENITHUI
VMeeT IIO MeHbleM Mepe 75% umeHTHMuHoCcTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mbo mMX BapMaHTaMM, TOMoJioTaMM, OQpaTrMeHTaMM
MM [IPOM3BOIHEIMA ; u npu 3TOM yKa3aHHasa MMOJIMHYKJIEOTHUIHA A
IOCJIeIOBATEJIbHOCTEL KOOUPYEeT IIOJIMIIENITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOIHEMI
U/ MM OpM  STOM YKasaHHadg I[IOJIMHYKJIICOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuHocTM ¢ SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uMxX BapMaHTaMM, I'OMOoJioT'aMM, OGpalMeHTaMu
VIV TIPOMBBOIHEIMM .

B IpYyT'OM acriexKTe HacTodmee n3obpeTeHMne OTHOCUTCH K
[IPMMeHeHU MIOJIMIIEN T A HP VIV TMIOJIMHYKJIEO TUOHOM
[IOCJIeIOBATEJIBHOCTH, KoOupyoimen TTOJIUIIEN TN HP, MM KJIeTKN—

XO34dVHa, conepxameﬁ YKa3aHHY IIOJIMHYKJIEOTUIHYIO
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[IOCJIEIOBATEJIBHOCTE, VIV KJIETKU—-XO39MHa, comepxamemn
SKCIPECCHUOHHEM  BEeKTOp, comepXamui yKasaHHYD IOJIMHYKJIEOTHUIHYIO
[IOCJIEIOBRATEJIBHOCTE, B IPOM3BOACTBE JIEKAPCTBEHHOTO CpPencTBa IJIA
peryyidauuMy SKCIPpecCUuM B KJIeTKe WM KJIeTkaxX y CcyObekTa OIHOTO WM
BoJjiee T'eHOB, BHOPAHHHX M3 TPYIIIH, COCTOAmMEeM M3 I'eHa OeJjika 3-0eTa
M3 peleHepHpyllUX OCTpoBkobB (Reg3b), reHa pe3smMCTUMH-IOOOOHOTO
TaMMa/pPe3UCTUH-TIONOOHOTO BeTa DeJika (Retnlg|Retnlb), T'eHa
caxapashH-M30MaJibTaszk (aJibda—TJIoKO3MIOa3kH) (Si), 1TeHa @medeH3UHaA-
ancda 24 (Defa24), r1eHa 11-0eTa-I'MOPOKCUCTEPOUN-IeIUOPOTIEHAa3E
TUlla 2 (Hsd11lb2), TreHa 17-0eTa-I'MOPOKCUCTEPOUO-OeIUMOIpOoTeHa 3k
Tumna 2 (Hsdl7b2), reHa pesuUCTHH-NOOOOHOM MoJiekyJh-0eTa (RELMb) wu
TeHa A0epHOTO pelienTopa 1D1/ ajlbda-pellenTopa TUPEOUIHOTO TOPMOHA
(Nr1dl|Thra); (HanpuMmep, VYKasaHHHNM CcyObekT uMeeT IBD); IIpM STOM
YKa3aHHBM I[IOJIUIIENTHI MMeeT II0 MeHbleM Mepe 75% MIOIEHTUUHOCTH C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapMaHTaMM,
ToMoOJIOTaMM, O¢parMeHTaMy WM T[POM3BOIOHEIMM,; M IIPM STOM YyKa3aHHasd
OJIMHYKJIEOTUAHASA II0CJIeIOBATEJIbHOCTE KOOUPYET IMIOJMUIIENTHUI, KOTOPHM
VMeeT II0 MeHbIeM Mepe 75% umeHTHMuHOoCcTM C SEQ ID NO 2, SEQ ID NO
4 mim SEQ ID NO 6, mmbo muxX BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WIXM TIPOM3BOOHEIMM,; W/MIM OPUM STOM YyKasaHHag IOJIMHYKIIeOTHUOHAS
IoCcJyleIOoBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo muUxX BapMaHTaMWu,
ToMoJioTaMmr, OoparMeHTaMV MJIM [IPOM3BOIHEIMMA .

B IpyI'OM aclIleKTe HacTodlee nsobpeTeHne OTHOCHUTCA K

IPYIMEHe HUIO IIOJIUIIENITUI A HP I IOJIMHYKJICO TUOHOM
IIOCJIeIOBATEJILHOCTH, KoOMpymer  nojmnenTtun — HP, WIIn KJIETKM—
X0OBSAUHA, comepxamen YKa3aHHY IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTD, VI KJIETKU—-XO3SIMHA, comepxamen

SKCIPECCHUOHHEM  BEeKTOp, comepxXamui yKas3aHHYD IIOJIUMHYKJIIEOTUIHYIO
[IOCJIEDOBATEJIEHOCTE, B IIPOM3BOLCTBE JIEKAPCTBEHHOT'O CpencTBa IOJid
YMEeHBIIeHNS  aKTUBALMM [IPOBOCIAJIMTEJILHHX IIyTeV B  KJIeTKe WIN
KJIeTKax vy cCcydbekTa; IOpUM 5STOM VYVKa3aHHHM DOJUIENTHI WMeeT IIO
MeHbmelM Mepe 75% mumenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmuam SEQ
ID NO 6, JMOO ¥MX BapuaHTaMmu, ToMoJIoTaMy, bparMeHTaMM WU
NIPOU3BOIHEIMIA ; u npu 3TOM YKasz3aHHad [IOJIMHYKJIEOTUOHA A

II0CJIenOoBaTeJIEHOCTE ROIOMPYyeT IIOJIMIISIITHMI, KOTOpHﬁ YMeeT IIO MeHbIen
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Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMu, T'OMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIMHEMU
U/ NI OpM  S5TOM YKasaHHasg I[IOJIMHYKJIICOTHMIOHAS I[IOCJIelOBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uxX BapMaHTaMM, T'OMOoJIoTaMM, OQpaTlMeHTaMu
WV TIPOMBBOIHEIMMA .

B cJiemyrmeM aclleKTe HacTodlee U300peTeHMe OTHOCUTCHA K
[IPMMeHEeHU [IOJIUIIEeNTUIAa HP MJIN IIOJIMHYKJIEOTUIHOM
[IOCJIeIOBATEJIbHOCTH, KoOupyoimen [IOJIUIIENITUL HP, W KJIETKU—
XO34AMHA, comepxalmemn YKa3aHHYD MNOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, NI KJIETKU—-XO34A1Ha, comepxamemn
SKCIPECCHOHHEM BEKTOpP, coepXammuy yKaz3aHHYD IIOJIUMHYKJIECOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IIPOM3BOLCTBE JIEKAPCTBEHHOI'O CpencTBa MOJisd
YMEHbIIeHUSS aKTUBHOCTY M/uUiIM skcopeccum NF-Kf B KJIeTKe WM KJIETKax
(Taxkmx Kak DIUTEJIMAJIL HEE KJIETKHU, BIMIOepMalibHEE KJIETKMU,
HeVpoHaJibHEEe  KJIeTKMU, U/ WY KIJIETKM IIOOKEJIYIOUHOM  KeJIe3H) N4
cy®bekTa,; IIpM BSTOM YKa3aHHBEM IDOJUIIENTUI ¥VMeeT II10 MeHbIel Mepe
75% wmpeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO o,
Jubo MxX BapMaHTaMM, T'OMOJIOoTaMM, O¢parMeHTaMM WJIM I[IPOM3BOIOHEIMM; U
IpM 2TOM YKaszaHHada IIOJMHYKIIeOTHMIOHAS II0CJeOOoBaTeJIbHOCTE KOOUPYET
IIOJIMIIEIITUI, KOTOPHM MMeeT II0 MeHbleld Mepe 75% mMIoeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo mMX BapMaHTaMWu,
TOMOJIOT'aMM, dparMeHTaMM MM [IPOMSBBOIHBEIMU; /U Ipu 3TOM
yKazaHHad IIOJMHYKJICOTHMIHAaS IIOoCJIeHoBaTeJIbHOCThE MMeeT II0 MeHbIeln
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mam SEQ ID NO
5, 1mbo MX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IIPOM3BOIHEMI .

B OIpYyT'OM acriexKTe HacToAmee n3obpeTeHMne OTHOCUTCH K
IPMMeHeHU IOJIUIIEeNTHIa HP I IIOJIMHYKJIEOTUIHOM
[IOCJIeIOBATEJIbHOCTH, Kooupyoimen [IOJIUIIENITHUL HP, MM KJIeTKM—
XO34AMHA, comepxamemn YyKa3aHHY MOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O39MHa, comepxamemn
SKCIPECCHUOHHEM  BEeKTOp, comepxXamui yKas3aHHYD IIOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IPOM3BOACTBE JIEKAPCTBEHHOTO CpPeINCcTBa IJIA
YIIYUIIeHUS COCTOSHUSA IIUIMEBaAPUTEJIEHOTO TpakTa y CcyOBeKTa.

$UT'YPH
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VzobpeTeHre OIIMCAHO CO CCHBJIKOM Ha CONPOBOIUTEJIbHHE OQUITYPH,
B KOTOPHIX :

Ha @Mrype 1A IIpeaCcTaBJIEHO BEHIPABHMBAHNME ITOJIMHYKJI€O TV I HEIX

I[IOCJIenOBRaTeJIbHOCTeN, KOOUPYIIOIMX HP (SEQ 1D NO 1), HP,
ONTVMMU3UPOBAHHEM mJjsa E. coli (Rec 1 HP - SEQ ID NO 3), wu HP,
ONTUMMU3UPOBaHHEM 5nJyga L. lactis (Rec 2 HP - SEQ ID NO 5). HP

OellOHUPOBAaH IIoL PpeIMCTpalMOHHEM HOMepoM B GenBank: AAQ75294.1 wu
onmcaH B GenBank Kak BO3MOXHEI BeJIoK CceMeMCTBa [IMPUHOB
[Bacteroides thetaiotaomicron VPI-5482].

Ha burype 1B IpencTaBJIEHO BHpPaBHMBAHN/E [IOJIUTIE I TU OHBIX
nocyenoBaTeJbHOoCTer HP (SEQ ID NO 2), HP, ONTUMMMU3MPOBAHHOTO IMJIA
E. coli (Rec 1 HP - SEQ ID NO 4), m HP, OONTUMMU3MPOBAHHOTO mJa L.
lactis (Rec 2 HP - SEQ ID NO 6). HP 1»OemnoHupoBaH IIOJ
PETUCTPALMOHHEIM HOMepoM B GenBank: AA075294.1 m ommcaH B GenBank
Kak BO3MOXHHM BeJloK ceMeMcTBa IVPUHOB [Bacteroides
thetaiotaomicron VPI-5482].

Ha o¢urype 2 mnoka3aHH M3MeHeHUA B Macce Teja, [IoTpebjieHun
BOOE M KOpMa Y KpPEC, IIOJIydaBIIMX IeKCTpaH cyJbdaT HaTpusa (DSS) B
BOIEe COBMECTHO C THUIOTeTHMUeCcKkMM OejikoMm (HP) (DSS/HP) wuim 06es
Hero (DSS).

Ha ourype 3 nokazaHa OJMHa TOJICTOTO KUIIEUHMKA WM TOHKOTO
KMIIeUHUKa Y KPHC, I[IOJy4YaBIIMX IeKCTpaH CcyJbdaT HaTpusd B BoIe
COBMECTHO C TUIOTeTHMUecKMM OejikoM (HP) (DSS/HP) wmam ©6e3 HeTo
(DSS) .

Ha owurype 4 nOpencrabJlIeHE KOJMUECTBa COpaXuBawlxX JIAKTO3Y
(mpeuMymecTBeHHO FE. coli) ¥ He cOpaxXmuBaomMx JIaKTo3y OaKTepui B
TKaHAX KpPEC, I[IOJIYYaBIIMX HOeKCTpaH CyJibdaT HaATpUA B BOILEe COBMECTHO
C TunoreTnueckuMm OejgkoMm (HP) (DSS/HP) wium ©6e3 Hero (DSS). [B
ciayuae Logl0=1,0, OakTepum He ObUIM OOHaApPyXEeHH] .

Ha o¢urype 5 mnokaszaHa MOpPOOJIOTMA BOCXOLOAWMEI'O M HUCXOOAWLEeIO
OTHeJIOB TOJICTOTI'O KMIIeUHUMKa Yy KpPBEC, I[IOJydaBIIKMX HOeKCTpaH CcyJjbdarT
HaTpMd B BOIOE COBMECTHO C TIUIIOTeTUMUeCkuM Oeskom (HP) (DSS/HP)
i tes Hero (DSS).

Ha o¢urype 6 mOpuBeOeHH CpelHMe OaJlJlel 10 TUCTONATOJIOTUMUECKON
mxKaje ¥ 0OaJiJIel IO TUCTONATOJIOTMUECKOM ImIKaJle B BUIe [IPOLEHTHOMU

OOJIM TIIoJle¥ 3peHMda C IHOaTojioTuer cTeneHu 0-3 1OJ19 BOCXOOAMETO
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oTHejsia TOJCTOTO KUIMEeUHMKa Y KPHC, [IOJIyUaBIIMX »OeKCTpaH CcyJabdarT
HaTP¥sa B BOIEe COBMECTHO C THUIOTeTHMUYeCKuM Oenkom (HP) (DSS/HP)
nim tes Hero (DSS).

Ha burype 7 nIpencraBJieHa KapTa VHTEHCUBHOCTH 377
oddepeHIMATILHO BKCIIPECCUPOBAaHHEIX T'eHOB B TKaHAX KPEHIC,
IOJIyYaBIIMX oeKCcTpaH cyJbdarT HaTpus B BOIE COBMECTHO c
TUIoTeTUYeCckyM OesnxoM (HP) (DSS/HP) wmiam ©e3 Hero (DSS).

Ha o¢urype 8 mnokazaHa BKCIPeCCUs CBSA3aHHHX C BOCIAaJIeHUeM
redop ([IIIP B peaJIbHOM BPEeMeHM) B BOCXOOANMX OTOeJlaxX TOJICTOT'O
KMIIeUHMKa Yy KpPHC, I[IOJy4YaBIMX »OeKCTpaH CcyJbdaT HaTpud B BOIe
COBMECTHO C THUHIOTeTrnueckuM OenxkoMm (HP) (DSS/HP) wim 6©Ges3 HeTo
(DSS) .

[IOOPOEHOE OIMCAHVE M30BPETEHWA

HP

Ee3 TIHOpuMBA3KM K  KOHKPEeTHOW  Teopuu, nojmmnenTtun  HP 1o
HacTodAlleMy M300peTeHMI I[IpeICTaBjigeT co0o¥ pPOACTBEHHHM OIUPUHY
BeJioK.

lMonunenTtun HP wuMmeeT 110 MeHblleM Mepe 75%, 80%, 85%, 90%,
95%, 97%, 98%, 99% mym 100% MOEHTUMYHOCTM C HIOJIMIIENTUIHOMN
IocJyleIoBaTeJIbHOCTLID, MOpMBemeHHOM B SEQ ID NO 2, SEQ ID NO 4 wmau
SEQ ID NO 6, mgubo ee BapmMaHTaMM, TIOMOJIOTaMM, OQparMeHTaMM WK
IIPOM3BOOHEIMHA .

OOHMM OPpMMepOM IoJiMIIenTMma HP [0 HacTodlleMy M300peTeHU o
ABJIgeTCca noJunenTtun SEQ ID NO 2, 1»OemnoHMpOBaHHHM B GenBank 1o
PETUCTPaLMOHHEM HOMEPOM AAOT75294.1; OakTepusa Bacteroides
thetaiotaomicron, conmepxamas SEQ ID NO 1, »DenoHMpoBaHa IIOI
pPermMcTpaluMOHHEIM HoMepoM DSM2079 [EL0(VPIbL482), VPIL482] B DSMZ
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH).
[lounenTrUoHaa IIocJeloBaTeJIbHOCTE SEQ ID NO 2 gBjgeTcsda CJelyllei:

10 20 30 40 50 60

MKKVIDRASS RGYFNHGWLK THHTFSFANY YNPERIHFGA LRVLNDDSVD
PSMGFDTHPH

70 80 90 100 110 120

KNMEVISIPL KGYLRHGDSV ONTKTITPGD IQVMSTGSGI YHSEYNDSKE
EQLEFLQIWV

130 140 150 160 170 180
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FPRIENTKPE YNNFDIRPLL KPNELSLFTS PNGKTPASIK QDAWFSMGDF
DTERTIEYCM

190 200 210 220 230

HOQEGNGAYLFEF VIEGEISVAD EHLAKRDGIG IWDTKSFSIR ATKGTKLLVM EVPM

Besjoxk AAQ075294.1 omnmucas, KaK BOBMOXHHIM WJIeH CceMelcTBa
IMPMHOB. Bejiok AA075294.1 06wy obOHapyxeH B OakTepum Bacteroides
thetaiotaomicron VPI-5482.

[IonmnenTuUOoHEle I[IOCJEeNOBaTEeJILHOCTH, [OellOHMpOBaHHEHEe B GenBank
o0 PeIrMCTpalMOHHEMM HoMepamm AA0T76683.1 m CDE80552.1, gBisAwTCH
IpuMepaMy IIOJIUIIENTUIOB, MUMelMMX 10 MeHbIer Mepe 75% MOeHTUMUHOCTU
¢ SEQ ID NO 2, SEQ ID NO 4 mum SEQ ID NO 6.

[MonmmnenTtmuoHadg [IOCJIeOOBAaTEJIbHOCTE AAOT760683.1 ABJIAEeTCHA
cllenymoumen

10 20 30 40 50 60

MKKVIHKADT RGHSQYDWLD  SYHTEFSFDEY  FDSDRINFGA  LRVLNDDKVA
PGEGFQTHPH

70 80 90 100 110 120

KNMEIISIPL KGHLQHGDSK KNSRIITVGE IQTMSAGTGI FHSEVNASPV
EPVEFLQIWI

130 140 150 160 170 180

MPRERNTHPV YKDFSIKELE RPNELAVIVS PDGSTPASLL QDTWESIGKV
EAGKKLGYHL

190 200 210 220 230

HQSHGGVYIF LIEGEIVVDG EVLKRRDGMG VYDTKSFELE TLKDSHILLI EVPM

B HacToOsAmleM OOKYMEHTe  IIOJIMIIENTUIOHYK  I[IOCJIENOBaTEJIBHOCTD
AAQOT76683.1 markxe HaswprawT SEQ ID NO 7. Bejiok AAQ076683.1 omnmcaH B
GenBank, kak IOpennoJjlaraeMui ©OeJIOK ceMelcTBa OUMpPUMHOB. AAQ076683.1
OELIT BHIIEJIEH ns3 Bacteroides thetaiotaomicron VPI-5482.
[E50(VPI5482), VPI5482]. BakrTepmus Bacteroides thetaiotaomicron,
comepxamasa SEQ ID NO 7, »enoHMpoBaHa IIOL pPeIlMCTPpalMOHHEM HOMEpPOM
DSM2079 BT 1576 B DSMZ (Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH) .

MoymunentuoHag [IOCJIEDOBATEJILHOCTE CDE80552.1 ABJIAeTCA
cllenyomen :

10 20 30 40 50 60

MKKVIHKADT RGHSQYDWLD SYHTFSFDEY FDSDRINFGA LRVLNDDKVA
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PGEGFQTHPH

70 80 90 100 110 120

KNMEIISIPL KGHLQHGDSK KNSRIITVGE IQTMSAGTGI FHSEVNASPV
EPVEFLQIWI

130 140 150 160 170 180

MPRERNTHPV YKDFSIKELE RPNELAVIVS PDGSTPASLL QDTWESIGKV
EAGKKLGYHL

190 200 210 220 230

HOSHGGVYIF LIEGEIVVDG EVLKRRDGMG VYDTKSFELE TLKDSHILLI EVPM

B HacToAmeM IOOKYMEHTe  IOJIMIENTUIOHY  [IOCJIeNOBaTeJIbHOCTD
CDE80552.1 maxkxe HaszsmbBawoT SEQ ID NO 8. Bejiok CDE8S80552.1 omnmcaH B
GenBank, kak mpennoJjiaraeMelt ©OeJIok ceMeMcTBa OUMPMHOB. CDE80552.1
ObUl BHIDEeJIeH U3 Bacteroides thetaiotaomicron CAG:40.

B HacTo4meM OOKYMEHTE T EePMMHEL KIIOJIUIIEIITU HP», «HP
DoJUIIenTun» n «HP» MCOOoJB30BaHE B3aMMO3aMeHsIeMo .

B oOHOM BapMaHTe OCYWEeCTBJIeHMA noJmnenTtun HP npencraBjidgeT
cofo¥ MNOJUIIENTUO, OpuBedeHHBM B SEQ ID NO 2.

B OpyT'oM BapMaHTe OCyleCTBJIeHMA HojulenTun HP npeIcTaBjideT
coBoM MoJMIIeNTHH, IPpUBeIeHHHM B SEQ ID NO 4.

B cJlenyoieMm BapMraHTe OCYIIeCTBJIEHUA TIOJIUIIEII T HP
OpencraBJigeT CcOoOOM MOJMUIIENTHI, IpMBemeHHBlM B SEQ ID NO 6.

MomunenTunsl  HP  MOTyT OBITH IOJIYUYEeHH U3 onpeneJleHHHEX
MUKPOOPTaHM3MOB. B oOIHOM aclnekTe nojmnentun HP nojiydeH U3
aHa»poBHOM TpaMOTpHlLATeJIbHOM OaKTepuM, XUBYIEM B IUIEeBapUTeIbHOM
TpakTe. B cjenyomeM acllekTe noJmIientun HP mojiyuyeH M3 Bacteroides
Spp., HanmpuMmep, Bacteroides thetaiotaomicron.

IpyUMepH  TOJUMHYKJIIEOTUIHOM  IIOCJEeIOBaTEJILHOCTH, KOoIUpyolen
nojgunenTtun HP, BKIOUALT [OOJIMHYKIEOTUIHHE IIOCJIeNOBaTEeJILHOCTH,
npMBeIeHHEle B SEQ ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO b5;
IIOJIMHYKJIe O TUIHEE IOCJIENOBATENIBLHOCTH, KOOVpyomye IOJIUIIeNTU,
opuBeleHHH B SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6;
IOJMHYKJIEOTUAHEE TIOCJIeOOBaTEeJILHOCTH, MMeKkmMe IO MeHBIel Mepe
75%, 80%, 85%, 90%, 95%, 97%, 98% mum 99% mMmeHTHMUHOCTM C SEQ ID
NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo wmxX BapuaHTaMH,
ToMOJIOTaMH, bparMeHTaMu NI IPOU3BOIHEMMA ; IOJIMHYKJIEO TUOHEE

I1ocCJjyienoBaTeJIbHOCTH, rommpyKommre  IIOJIMIIEIITHI, MMemMi 10 MeHbIleM
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Mepe 75%, 80%, 85%, 90%, 95%, 97%, 98% wmmm 99% MOEHTUUYHOCTHU C
MMOJIMIIENTUIOM, IIpMBeleHHEM B SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID
NO o, JInBo ero BapMaHTaMmu, ToMOJIOT'aMu, bparMeHTaMmn I
IPOM3BOOHEIMHA ; a TaKxe IOJIMHY KJIEO TUIHEIE [IOCJIeNOBAaTEJIbHOCTH,
rkomupyomre SEQ ID NO 7 mmm SEQ ID NO 8.

SEQ ID NOs 1, 3 m 5 mpencraBJieHH Ha ourype 1A.

SEQ ID NO 1 mmMmeeT cileIvyiIyl IIOCJIeJOBATEJILHOCTE:

Atgaaaaaagtaatcgacagagcttcatcaagaggctattttaatcatggctggctcaa
aacccaccacacattcagttttgctaactattacaatccggaaagaatccatttcggagecttyg
cgagtgctgaatgatgacagtgtagacccgtcgatgggatttgatactcatccacataaaaata
tggaagtaatttccattccgttgaaagggtatctgagacatggcgacagtgtacaaaatacgaa
aacgattactcccggtgatatccaagtgatgagtacgggcagtggtatctatcatagtgagtat
aacgacagcaaggaagaacaattggaattcctgcaaatatgggtattcccccgaatcgagaata
cgaaacccgaatataacaatttcgatatacgtccgctgctgaaaccgaacgagttatctcectgtt
catttcaccgaacggcaagacaccggcctccatcaaacaggatgectggttctctatgggagac
ttcgatacggaaagaaccatcgaatattgtatgcatcaggaaggtaacggagcttatctgtttyg
tgatagaaggagagatcagcgtggccgatgaacatctggccaaacgtgacggcatcggaatatyg
ggataccaaaagcttctctatcecgtgectactaaagggaccaaacttctggtaatggaagtaccc
atgtaa

SEQ ID NO 1 xomumpyeT SEQ ID NO 2, KOTOPHM MHOEINOHMPOBAH B
GenBank non permcTpallMOHHEM HoMepoM AAQ75294.1.

[TOJIMHYKJIEOTUIOHA I [IOCJIENOBATEJIBHOCTE SEQ ID NO 1 OBlJIa
ONTUMM3UPOBAaHA IIO0 KOJDOHaM IJIS DKcopeccur B FE. coli. JaHHadg
ONTUMU3MPOBaHHAaA IO KOIOOHaM IIOCJIeNOoBaTeJIbHOCTEL TIIpuBeldeHa B SEQ
ID NO 3. B HacTodameM »OOKYMeHTe IaHHasd II0CJIeOOBATEJIbHOCTE TakKxe
MOXeT OBTL HazBaHa «Rec 1 HP» M «pekKoMOMHaHTHEM 1 HP».

SEQ ID NO 3 mMeeT cCJIeIVIIyH IIOCJIedOBaTEJILHOCTE:

ggtaccatgaaaaaagtgattgatcgtgcgagcagcececgtggectattttaaccatggetyg
gctgaaaacccatcatacctttagecttecgecgaactattataatccggaacgecattcattttgge
gcgctgegtgtgectgaacgatgatagegtggatccgagcatgggetttgataccecatecgecaca
aaaacatggaagtgattagcattccgctgaaaggctatctgegtcatggecgatagecgtgcagaa
caccaaaaccattaccccgggtgatattcaggtgatgagcaccggcageggcatttatcatage
gaatacaacgatagcaaagaagaacagctggaatttctgcagatttgggtgtttccgegtattyg
aaaacaccaaaccggaatataacaactttgatattcgccecgectgctgaaaccgaacgaactgag
cctgtttattagcccgaacggcaaaaccccggcgagcattaaacaggatgegtggtttageatyg
ggcgattttgataccgaacgcaccattgaatattgcatgcatcaggaaggcaacggcgecgtace
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tgtttgtgattgaaggcgaaattagcgtggcggatgaacatctggccaaacgtgatggecattgg
catttgggataccaaaagcttcagcattcgtgcgaccaaaggcaccaaactgctggtgatggaa
gtgccgatgtaataagagctc
[MomMmnenTMoHasa IIOCJenoBaTeJIbHOCTE, KomupyeMasa SEQ ID NO 3,
[lpUBeneHa B SEQ ID NO 4. SEQ ID NO 4 immMmeerT CJIeOVIOIY
[IOCJIeNOBATEJIbHOCTE ¢
GTMKKVIDRASSRGYFNHGWLKTHHTEFSFANYYNPERIHFGALRVLNDDSVDPSMGEDT
HPHKNMEVISIPLKGYLRHGDSVONTKTITPGDIQVMSTGSGIYHSEYNDSKEEQLEFLOIWVE
PRIENTKPEYNNFDIRPLLKPNELSLFISPNGKTPASIKODAWFSMGDFDTERTIEYCMHQEGN
GAYLFVIEGEISVADEHLAKRDGIGIWDTKSEFSIRATKGTKLLVMEVPM EL
[IOJIMHYKJIEeOTHUOHA A [10CJIefOBaTEJIbHOCTD SEQ ID NO 1 OBLIa
ONTUMM3MPOBAaHA I[IO KOINOHaM IJg »kchOpeccum B Lactococcus lactis.
DaHHasa ONTMMM3UPOBaHHAs IIO0 KOIOHaM IIOCJIeHOBaTeJIbHOCTEL IIpUMBEeleHa
B SEQ ID NO 5. B HacTogmeM IOOKYMeHTe IOaHHasd II0oCJeloBaTeJIbHOCTL
TakXe MOXeT OHTbL HasBaHa «Rec 2 HP» naM «peKOMOMHaHTHHM 2 HP».
SEQ ID NO 5 mMeeT cCJeIyKRIyl IIOCJeOOBATEJIbBHOCTE :
ggtaccatgaaaaaagttattgatcgtgcttcatcacgtggatattttaatcatggatg
gcttaaaactcatcatacatttagttttgccaattattataatccagaacgtattcattttggt
gctcttecgtgttcttaatgatgattcagttgatccatcaatgggatttgatacacatccacata
aaaatatggaagttatttcaattccacttaaaggatatcttcgtcatggtgattcagttcaaaa
tacaaaaacaattacacctggagatattcaagttatgtctacaggatcaggaatttatcattca
gaatataatgattcaaaagaagaacaacttgaatttcttcaaatttgggtctttccacgtattyg
aaaatacaaaaccagaatataataatttcgacattcgtccacttcttaaaccaaatgaactttc
actttttatctcaccaaatggaaaaacaccagcttcaattaaacaagatgcttggttttcaatyg
ggagattttgatacagaacgtacaattgaatattgtatgcatcaagaaggtaacggcgcttatc
tttttgttattgaaggtgaaatttcagttgctgatgaacatcttgctaaacgtgatggaattgg
aatttgggatacaaaatcattttcaattcgtgctacaaaaggtacaaaacttcttgttatggaa
gttccaatgtaataagagctc
[MoumenTMoHasd IIOCJIeOOoBaTeJIbHOCTE, KomupyeMasa SEQ ID NO b5,
[pBeneHa B SEQ ID NO o. SEQ ID NO 6 UMeeT CJIeOYVIOIY
IIOCJIeNOBATEJILHOCTE :
GTMKKVIDRASSRGYFNHGWLKTHHTEFSFANYYNPERTHFGALRVLNDDSVDPSMGEDT
HPHKNMEVISTIPLKGYLRHGDSVONTKTITPGDIQVMSTGSGIYHSEYNDSKEEQLEFLOIWVE
PRIENTKPEYNNEFDIRPLLKPNELSLFISPNGKTPASIKOQDAWFSMGDFDTERTIEYCMHQEGN
GAYLFVIEGEISVADEHLAKRDGIGIWDTKSEFSIRATKGTKLLVMEVPM EL

B OIOHOM BapMmaHTe OoCymeCTBJIECHMA IIOJIMHYKJIEOTMIHAaA
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IoCJIeIoBaTeJIbHOCTL, KOoOMpyomasa OoJunenTtun HP, uMeeT IO MeHbIIEM
Mepe 75%, 80%, 85%, 90%, 95%, 97%, 98% wmmum 99% MOEHTUYHOCTHU C
IIOJIMHYKJIEOTUMOHOM IIOCJIeloBaTeJIbHOCTLIO, IIpuBenmeHHou B SEQ ID NO 1,
SEQ ID NO 3 wmum SEQ ID NO 5, gmbo C ee BapuMaHTaMM, TI'OMOJIOT'aMwu,
bparMeHTaM WJIM IPOM3BOIHBEMMU .

B OIOHOM BapMaHTe OCylmEeCTRBJIEHUSI MNOJIMHYKJIEOTHUOHA S
[IOCJIeIOBRATEJIBHOCTE, KOoIMpyoma s [IOJIUIIENITUL HP, KoOupyeT
IIOJIMIIENTUN, OpuBedeHHEM B SEQ ID NO 2, SEQ ID NO 4 mim SEQ ID NO
6, WIM IMOJUIENTHI, HMMelmMM 10 MeHbmen Mepe 75%, 80%, 85%, 90%,
95%, 97%, 98% wmim 99% UIOEHTUYHOCTMU C IIOJIUIIENTUIOM, I[IPMBEIEHHEM B
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jjgubo ero BapuaHTaMu,
roMoJioTaMM, O¢parMeHTaMy WM IIPOM3BOINHBIMUA .

B omHOM BapMaHTe OCYIeCTBJIeHUA [oJMIenTtun HP npencrasBiigeT
cobom YKOPOUEHHHIN [IOJIUIIENITUI HP. Hanpumep, YKOPOUEHHBIN
IIOJIUIIENITHUI COOepPXMuT II0 MeHbmeM wmepe 20, 30, 40, 50, 75, 100,
125, 150, 175 wmmm 200 aMMHOKMCJIIOT IIOJMIIENTHIa, IIPUBEIEeHHOTO B
SEQ ID NO 2, SEQ ID NO 4 miam SEQ ID NO 6.

B OIOHOM BapuaHTe OCYyIEeCTBJIEHUS MNOJIMHYKJIEOTUIHA I
[IOCJIeIOBaTEeJILHOCTE, KoIupywoma s MIOJIUIIEIITHU HP, KoOupyeT
YKOPOUEHHHMN I[oJInIenTun HP.

B omHOM BapMaHTe OCYmMEeCTBJEeHMSa oJMUIenTun HP mnpencraBigeT
CcoBOM CJIMTHM IIOJIUIIENTUO. HanopuMmep, IIOJUIENTUI CJIUT C IJIYTaTUOH-
S-TpaHchepaszsom (GST) .

KitleTka-xX0BaUH

B OoOHOM acIekTe KJIeTKa—-XO03iMuH, OINMCaHHasg B HaCTOAIEM
OOKYMEHTe, COIEepPXUT [IOJIMHY KJIEOTUIHYIO IOCJIeIOBATEJIbHOCTE,
Kooupyoykn nojurentun HP.

B IOpyroM acHoexkTe KJETKa-xX034UMH, OINMCaHHasg B HaCTOMAIEeM
OOKYMEHTE, COIEepPXUT SKCIPEeCCUOHHBMN BEKTOP, comepxammi
[MOJIMHYKJIEOTUIHYK IIOCJIENOBATENBEHOCTEL, KOIMPYKRIYK HoJmnenTtun HP.

B cienymomeM aclIekKTe KJIeTKa-xX034MH, OIMCaHHas B HaCTOAMEM
OOKYMEHTE, OrIIa TpaHChOpMMpPORBaHa HYKJI€OTUIHOM
[IOCJIeIOBaTEeJIbHOCTRID, IpUBOIAmEN K TOMY, UTo KJIeTKa—-xX03A1H
M30EITOUHO BKCcIpeccupyeT HP. Hamnpumep, B T'€HOM KJIETKM-XO3AMHa
BCTaBJIEH IIPOMOTOP, [103BOJISIOIMNN KJIeTKe—-X03AVHY M3OBITOUHO

SKCIIpeCCHMpPpOBaThb TIOJIMHYKJIIECOTHMIOHYIO IIOCJIeIOBaTEJIBHOCTE HP (Taxkymno
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KaK BHIOTeHHad IOJMHYKJIEOTUIHAS IIOCJeIOBaTeJIbHOCThL) — TO €&CThb,
IIPOMOTOP criocobeH obecneurBaTh M30ETOUHYIO DK CIIPECCHUI
MIOJIMHYKJIEOTUOHOM IIOCJelOoBaTeJIbHOCTHU, KoIaupyklmen HP.

VICIIOJIb 3y MBI B HacTOAmEM  ITOKYMEHTEe TepMUH KUBOBITOUHO
DKCIIPECCUPYET» B BHPAXEHUAX «HYKIJIIEOTMIOHasd IIOCJIENOBaTEJIBHOCTE,
INIpUMEBOLAMAas K TOMYy, 4YTO KJIETKaA-XO034MH M3OHTOUHO BKCIpeccupyeT HP»
n KIIPOMOTOPR, CIIOCOOHBIM oBecrnieurMBaTh M30BTOUHYIO DKCIIPECCUI
IIOJIMHYKJIEOTUOHOM  I[IOCJIeIOBaTeJIbHOCTH, Komupykmer HP» o3HauaerT
YBeJIMUEeHMEe DBKCIPECCUM OT HYJIA OO HEKOTOPOI'O YPOBHHA DBKCIPEeCCUH,
iy oT 0o0Jiee HU3KOIT'O YPOBHHA BKCIpeccuM no ©0oJiee BHCOKOI'O YPOBHSH
DKCIIPeCCUn (HanpuMep, [IOBHIIAKIASA  PernyJiaumdg), opM  CpaBHEeHUU
TpaHCOOPMUPOBaHHOM KJIETKU—-XO34MHa C SKBUBAJIEHTHOM KJIETKOM—
XOBAMHOM IO TpaHchopMalllu.

B omHOM BapMaHTe OCYIeCTBJIeHMS ypoBeHb MPHK, komupyiomen HP,
B TpaHCHOPMUPOBAHHOM KJIETKe-X0341HEe, KoTOopad U30BITOYUHO
sKCcHpeccupyeT HP, mnoBemeH (TO €CThb, MMeeT MEeCTO IIOBHIIAKIIASA
peryiaaumsa) Tak, UYTO YpoBeHb MPHK 1o wMeHbmel Mepe Ha 10%, 20%,
30%, 40% mam 50% mHoBHIEH B TpaHCOOPMMPOBAHHOM KJIEeTKe-XO3fAMHEe TIIO

CPaBHEHMI C SKBMBAJIEHTHOM KJIETKOM—XO3SMHOM IO ‘I‘paHCCDOpMaLU/H/I.

[IpyMepH KJIETOK—-X035eB, U3OETOUHO SKCIPEeCCUPYRIUX HP,
BRJIOUAT: (1) KIeTKM-X035geBa, TpaHCcOOopMMpPOBaAHHEE BKCIPECCUOHHBM
BEeKTOpPOM, KoaupyomuM HP (mo TpaHcbopMaluy YyKasaHHas KJeTKa-—
X03AMH Opla Hecrnoco®Ha BKIOpeccupoBaTs HP); wu  (ii) KJIeTKU-

X03deBa, TpaHCOOPMUMPOBAHHEE MOJIS IIOBHIIAKIEN pPerylaluuM SKCIPpeCCUumr
»HOOTeHHOTO HP (mo TpaHchopMaluuy YyKaz3aHHad KJIeTKa-x03auMH Oblla
criocobHa DKCIPeCcCUpOoBaTh VYVKa3aHHHM HP B KOHKPETHEX YCJIOBUAX
KYJIE TUBMPOBAHMS, OIOHAKO IIOCJie TpaHchopMaumMM YyKa3aHHasa KJeTKa-
X034MH CcrHocobHa DSKCIpecCHupOoBaTh YyKal3aHHEM HP Ha 0oJjlee BHCOKOM
YPOBHE B TeX Xe CaMBIX YCJIOBUAX KyJIbTUMBUPOBAHUA) .

[IONMMHYKIJIIeOTUOIHAaAd I[IOCJeOOoBaTeJIbHOCTE, KoOupyKllad IIOJIUIIEIITUL
HP, MoxeT OHTEH ONTUMMU3MPOBaHA [IO KOOOHaM IJIS KJIETKU-XO34MHA.
Hamnpumep, [NOJIMHYKJIEOTUIHA A [IOCJIEDOBATEJIEHOCTE MOXeT OBITE
ONTUMM3MPOBAHA II0 KOIOHAaM IJIA DKCIpeccur B E. colli (Hanpumep, SEQ
ID NO 3) WM  IIOJIMHYKJIEOTHMIOHASA IIOCJIenoBaTeJIbHOCTE MOXeT OBIThH
ONTHMMM3VPOBaHAa IIO KOIOHaM IJIa B»BkKclIpeccuu B Lactococcus lactis

(HanpuMep, SEQ ID NO 5).
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MCHOHBSyeMHﬁ B HacTodAdmeM IOJORYMeHTe TepPMVMH (KJIIeTKa—-XO03AVMH»

BRJIOUAET JI0B VIO KJIETKY, COIepPXallyio BjnZiele) IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTE, KOOVPYIILYIO HP, OINIMCAaHHYIO B HacTogmeM
IOOKYMEeHTe, JMBO  BKCIPECCHMOHHHBI BeKTOp, comepXamui yKaszaHHYI
MIOJIMHYKJIEO TUOHYIO IOCJIeIOBaTeJILHOCTD, OIMCAaHHBM B HacTogmeM
IOOKYyMEHTeE. KileTka-X039MH MOXeT OBITE MCIOJIL30BaHa nJId
PeKOMOMHAHTHOTO MNPpOoOyUMpoBaHMsa OeJjika, obJajanmero KOHKPETHBMH
CBOMCTBaMM, YKa3aHHEMM B HaCTOAmEeM JOKYyMeHTe. KieTka-xo3gMH
MOXeT ComepXaThb TeTepPOJIOTUUHYIO IIOJIMHYKJIEO TUIHYIO

[IOCJIeIOBaTEJIbHOCTL, KoOoupyimylo HP, wWiIM MOXeT MpeIdCTaBJIATbL Ccobou
KJIETKY, BSKCIPECCHUPYRIYKD ee OPUPOOHHM IOJMHYKJIeoTun HP. Hanpumep,
KJIeTKa-X034a1H MOXeT OHITH ns3 Bacteroides spp., Halnpumep,
Bacteroides thetaiotaomicron.

B HacTOdAmeM OOKYMEeHTEe TepMUH «KJIETKa-XO034MH» MOXeT OHTb
MCIIOJIE30BAH B3aMMO3aMeHAgeMO C TepMMHaAMM «KOPTraHM3M-XO34AMH» U

KMVKPOOPTaHM3SM—XO3AVH .

Takum obpasoM, IpenJIOXeHE KJIeTKMU-X035eBa,
TpaHCchOopMMPOBaHHEE NI TPaHCOULIUPOBaHHEE TIOJIMHYKJIEO TUOHOM
IIOCJIeNOBAaTEJILHOCTRIO, Kooupywomer  HP, ONMCAaHHOM B  HaCTOAIeM
OOKYMEHTEe, WJIM SKCIPEeCCUMOHHEIM BEKTOPOM, COIepXallMM YKa3aHHYI
MOJIMHY KJIEO TUOHYIO [I0CJIeIOBATEJIBHOCTE, ONMCAHHEM B HacTodgmeM
OOKYMEHTE .

VICIIOJIb 3Y €MEIM B HacToAImeM OOKYMEHTe TepPMMH

KTpaHCOUUIMPOBaAHHASA KIIETKa» WIM «KTPaHCOUUMPOBaAHHASA KIIETKa—-XO3AUH»
O3HadvaeT KJIEeTKYy—-XO3fAMHa, TPaHCOUUMPOBAHHYI Tak, UTO OHa COOEPXUT
NOJIMHYKJIEOTHUIOHYK TIIOCJeIOBATEJIbHOCTEL, KOIOUpYyIywn HP, OIOMCaHHYID B
HacToO4lleM  OOKYMEHTe, MM  DKCIPECCHUOHHBIM  BEKTOP, comepxammui
YKasaHHYD MNOJIMHYKJIEO TUIHYIO [IOCJIEOOBATEJIBHOCTE, OIIMCAaHHBM B
HacToAmeM OOKyMeHTe. JIOTIOJIHUTEJNILHO WM aJIbTEPHATMBHO, KJIeTKa-
X034aMH OhJla TpaHCchopMMpPOBaHAa HYKJISOTHUMIOHOM IIOCJIedOoBaTeIbHOCTLIO,
OpuBOIAmEe K TOMY, UTO KJIEeTKa-xX03AMH U3OHTOUHO BSKCIPEeCCUPYEeT
[NOJIMHYKIJIIEOTUOHYID I[IOCJIeDOoBaTeJIbHOCTE, KkKooupywomyl HP. Hamnpumep, B
TEeHOM KJIETKM—-XO3fMHa BCTAaBJIEH IIPOMOTOP, IIO3BOJIAKMNUIY  KJIETKe-—
XOBAUHY M30HTOUHO DHDKCIPECCUPOBATE DHIOOTEHHYK IOJMHYKIIEOTUIHYIO
[IOCJIeDOBAaTEJIEHOCTE, Kommupyomyio HP.

MCHOHBByeMHﬁ B HacToAdleM JOKYMEHTEe TEePMMH
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«TpaHchopMMpPOBaHHaa  KJEeTKa» WIM «TpaHchopMMpoOBaHHad  KJeTKa-
XO3AVH» o3HavaeT KJIETKY—-XO034aUHa, VIMEIOYIO MOOMAUUIMPOBAHHYIO
TeHeTUUEeCKYID CTPYKTYPY.

TepMMH  «KJIeTKa-xX034AMH» BKJoOUaeT Jodyln  KIEeTKY, KOTOPYI
BEeKTOp clhnocobeH TpaHCOUMUIMPOBATL MM TPaHCOYLUMPOBATH.

KileTkr-x03sepa OyOyT BHOpPAaHH TakK, UYTOOH OHTH COBMECTHUMBIMU C
BEeKTOPOM, ¥ MOTYT, HaIpuMep, IIPeIOCTaBJIATbL coOoM MNpoKapMOTHUUeCKUe
(HanpuMep, OaKTepMalJlbHEE), TPUOKOBHE, OPOXKEBHE WMJIM PaCTUTEJbLHHE
KJIETKM .

KieTkn-xo3geBa, comepxamue TMIOJIMHY KJIEO TUOHEIE
[IOCJIeEIOBATEJILHOCTHM, KOOMPYyKMMe HoJunenTun HP, WIM SKCIPeCCHUMOHHBM
BEKTOpP, comepXamui yKaz3aHHYIO MIOJIMHYKJIEO TUOHYIO
[IOCJIENOBRATEJNBLHOCTE, MOYXHO VICIIOJIB30BAaThH OJIS DKCIPECCUN
nojmnenTuma HP B in vitro, 1iIn vivo M e€X VIVO YCJIOBUSIX.

B oOHOM EBapMaHTe OCYMeCTBJIEHMSA KJIETKA-XO3AMH I[IPedCTaRJISAET
cobomn MUKPOOPTaHM3M, Takom Kak DakTepud. Kak opaBUJIo,
MUKPOOPTaHM3M, KOTOPHEM IIPUCYTCTBYEeT B MIMIEBAPUTEJILHOM TpakKTe WU
Cexumm IUIEeBaPUTEJIEHOT O TpakTa. [IpuMepamm IIOOXO I AMMX
BakTepnallbHEX KJIETOK—-X034eB ABJISIOTCS TPAaMIIOJIOXUT eJIb HEIe W
TpaMoTpUllaTeJIbHEIe BUIOH OakTepud. HamopuMmep, KIJIeTKaA—-XO03AMH MOXeT
OHITE BHIOpaHa M3 IPYINOH, COoCcTodmel u3 Bacteroides spp. (HaopuMmep,
Bacteroides thetaiotaomicron) , E. coli, Lactococcus spp.
(HanpumMmep, L. lactis), Lactobacillus spp., Bifidobacterium spp.
n Streptococcus spp. (HanpuMmep, Streptococcus thermophilus) .

B omOHOM BapuaHTe OCYHEeCTBJIEHUMS  KJIeTKa-XO03AMH  COOEPXUT
SKB0TEHHYD MNOJMHYKIJIEOTUIHYID IIOCJedOoBaTeJIbHOCTL, KoIupyiomylo HP.

B IOpyroM BapuaHTe OCYmMeCTBJIEHUS KJIETKAa-XO3AMH COOEPXUT
SHOOTEHHY I[IOJMHYKJIEOTUIHVID IIOCJIeOoBaTeJIbHOCTL, Koaupyilmyilo HP.
Hanpumep, SHOOTEHHYI INOJMHYKJIEOTHUIHYID IIOCJIeOOBaTeJIbLHOCTEL  II0I
KOHTPOJIEM  HEOPUPOIHOTO  IIPpOMOTOpa (Hampumep, KOHCTUTYTUBHOTO
IpoMoTOpa) . B clemyvimeM OIpuUMepe KJIeTKa-XO03AMH COOEePXUT HEeCKOJILKO
KONIUY SHIOOTEHHOM IMNOJIMHYKJIEOTHMIHOM IIOCJIedOoBaTeJIbHOCTHU.

TepMMH «KJIeTKa-xX03AMH» He BKJYaeT cJydau, KoTI'a KJeTka
COOEPXUT IMNIPUPOOHHE HYKJIEOTHIHHE KOOMPYIIMe II0CJIeIOBaTeJILHOCTU B
X eCTeCTBEHHOM OKPYXeHUM, KOoT'Da OHM HAaxXOOATCHA II0I KOHTPOJEM HuX

IIPMpoOOoHOI'O IIpOMOTOPAa, KOTOpBIIZ TaKXe HaXoIMTCA B e€I'0O eCTeCTBEHHOM
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OKPYXEeHUHN . [MpuMepoM  KIIETKU-XO3AMHa, KOTOopasa WMeeT IIPUPOIHYID
HYKJIEOTUOHYI IOCJIenOBaTEeJIbHOCTE, HaxXOoOAMYyKnCd He B ee
eCTeCTBEHHOM OKPpYXeHUN, ABJIAETCHA KJIETKAa Bacteroides

thetaiotaomicron VPI-5482, comepxamas SEQ ID NO 1, B ciydae,
korma SEQ ID NO 1 HaxoOMTCHd IIOJ KOHTPOJIEM HEIPUMPOIHOT'O IIPOMOTOpPa
(TaKOTO KaK KOHCTUTYTUMBHEM I[IPOMOTOP). B IOpyT'oM IIpUMepe KJIeTKa
Bacteroides thetaiotaomicron VPI-5482, copmepxamas SEQ ID NO 1,
MMeeT HEeCKOJIbKO konmuy SEQ ID NO 1.

B 3aBUCHMMOCTM OT I[IPUPOOH HYKJEOTUIHOM IIOCJIENOBaATEJbHOCTHU

/M KeJaTeJIbHOCTU DaJIbHENMET O IIpoLeCCHMHI'a SKCIIPpeCCHMPOBaHHOTI'O

OeJika MOXHO MCIIOJIE30BaTh SYKapmoTmueCKIM1e X034deBa, Tarne KakK
OJPOOXKN, mJin KRIIETKMU OIPYITHUX PpM@KOB I HaCeKOMEIX (Hanpmmep,
kjJeTkn Sf9 HacexoMex). Kak IIpaBUIIO, IOPOXXKeBEE KIIETKM ABJIAKTCA

NPenloUTUTEJIbHEIMM [1I0 CPaBHEeHUI0 C OpyI'MMM TPUOKOBEIMU KJIETKAMM,
[IOCKOJIBKY C HUMM JleTue BHIIOJHATL MaHUNYJIAIuu. OIHAKO HEeKOTOPHEe
Genky JmMOO IJIOXO CEeKPeTUPYITCS W3 IPOXKEeBONW KJEeTKM, Jnbo B
HEeKOTOPHX cIydasax He [IPOIIeCCUPYIOTC S HaaJIeXalyM obpasom
(HanpyMep, TUIEPIJIMKO3MJIMPOBAHME B IpPOXkKax). B BTHUX cClIydasx

cJlenyeT BHOMPATH OPYTOM TPUOKOBHIM OPTaHM3M—-XO3SIUH.

Vcriosib30BaHue IIOOXOOAMNMX KIJIETOK—X0O34€eB - TakKMUx, Kak
IPOXXKEeBEIE, PpM@KOBHe n pacTmuTeJIEHEIE KIIETKMN—XO34deBa - MOXeT
oBecrieunBaTh IIOCTTPaHCIIAIIMOHHEIE MOHM@MKaHMM (HaanMep,

MUPUCTOUIMPOBaHKE, TUIMKO3WJIMPOBaHUE, YKOpOUeHMe, JMIUIVMPOBaHUE,
a TaKXe bocdopunmpoBanme OCTaTKOB TUPO3UHA, cepMHa I
TpeOoHMHa), KOTOPHE MOTYT OHTBH HYXHHE OJIS OPUIaHWSA ONTHMAaJIbHOM
BUOJIOTUUECKOM AaKTMBHOCTM MOJUIIENTHIY, OINMCAHHOMY B HaCTOAMEM
OOKYMEHTEe.

KieTku-xo3sgeBa  MOXHO KYJIb TUBUMPOBATH B COOTBETCTBYIINX
YCJIOBMAX, IOIYCKaKIMX BKCIPECCHU IIOJUIeNTHIA.

B  HeKOTOpPHX BapMaHTax  OCYMEeCTBJIeHUS  HOJUIENTHI  MOXHO
SKCTPArvMpOBaTE M3 KJIETOK-X034eB pPas3JIMUHEMY MeTOOaMM, W3BeCTHHEMU
B IOaHHOW o6jacTy, BKJIoOYasg OGEepMEeHTaTUBHEL, XVUMUUYECKUN W/WUIn
OCMOTHMYECKUN JM3UC U QU3nUecKkoe paszpymeHre. [IOIUOENTUI MOXHO
OUMIMaTL M BHIOEJATH M3BECTHHEM CIIOCOOOM.

TpaHcdopMaIIMAa KISTOK-XOBSEB

MeTOoIH Tpch@opMaHMM IIPOKAPMOTUUECKHUX X034eB XOopomo
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M3BECTHEL B HaHHOM oO6JacTu, HaIpuMmep, CcMoTpu Sambrook et al.
(Molecular Cloning: A Laboratory Manual, 2-e wu3manue, 1989, Cold
Spring Harbor Laboratory Press) . B cJydae MCIIOJIE30BaHUA
IPOKAPMOTUUECKOTO XO3fAMHa MOXeT IMoTpeBoBaThbCHa COOTBETCTBYIIVM
oBpa3zoM MOIOMOUUMPOBATE HYKJIEOTHMIHYK IIOCJIEeOOBaATEeJILHOCTE IIepen
TpaHchopMallMe - HalpuMep, OyTeM yOaJleHMS MHTPOHOB.

KjleTKM HUTUYATHX TpPUOOB MOXHO TpPaHCOOPMMPOBATL pPas3JIMUHBEMU

MeTOoOIoaMI, M3BEeCTHEMA B OaHHOM obilacTH, HallprMep, MeTOIOoOM,

B KJIOY a10MMM ofbpaszoraHue IPOTOILJIIACTOB " TpaHCchoOpMalln
IPOTOILJNIACTOE, C IOoCJIeNyKRIEN  peleHepallen KJIETOUHOMN CTEHKHU
MU3BEeCTHEM criocodom. Vcnoss30BaHME Aspergillus B KauecTBe

MUKPOOPTaHM3Ma-x0341MHa onmcaHo B EP 0 238 023.

IpyIuM OpPTaHM3MOM-XO3AMHOM MOXeT OBTh pacTeHMe. 0030p o0O0mmMx
MeTOIOB, WMCIOJBb3YyeMEIX IJIS TpaHcbopMaluM pPacTeHUM, MOXHO HalTU B
craTesax Potrykus (Annu Rev Plant Physiol Plant Mol Biol [1991]
42: 205-225) m Christou (Agro-Food-Industry Hi-Tech March/April
1994 17-27). [OONOJHUTEJILHEE MEeTOIH TpaHchopMaluM PacTeHUM MOXHO
HamT B EP-A-0449375.

Obmye MeTOOH TpaHcbopMauuy TpPUOKOB, IPOXKEeM U pacTeHUun
OpencrTaiBJieHE B CJeOylIMX paslesax.

TpaHcOopMMPOBAHHEE I'PUOKM

KileTka-x034AMH MOXeT OHTbH TI'pPMOKOM —  HalpuUMep, ILJIECHEBEM
TpubkoM. IlpMMepEl TakKMx COOTBETCTBYHIMX XO03MeB BKIOUAKT JIOOOTO
npelCcTaBUTeIIS, IpuHaIJexamero k pony Thermomyces, Acremonium,
Aspergillus, Penicillium, Mucor, Neurospora, Trichoderma, n TOMY
nonotHoe.

B OOHOM BapraHTe OCYylle CTBJIEHUA KJIeTKa—X03AMH MOXeT
OpencTaBJIATE CODOM HUTUYATHM TPUOOK.

TpauchopMallMd HUTUATHEX TI'PUOKOB OIMCaHa B LOOKyMeHTe US-A-
5741665, B KOTOPOM IIpUBENEHH CTaHOapTHEE MeTOIOVKM TpaHchopMaluu
HUTUYATHX I'PUOKOB ¥ KYJIbETUBMPOBaAHUA IPUOKOB, XOPOWO WM3BECTHHE B
DaHHOM objacTu. IoOpoOHEM 0030p METOAOMK, MCHOJbB3YEMHX B CJydae
N. crassa, MOXHO HalTKM, HaopuMmMep, B Davis and de Serres, Methods
Enzymol (1971) 17A: 79-143.

HONIOJIHUTEJIEHEIE MeTOIbl, KOTOPHE TaKXe MOXHO MCIIOJIE30BATE IJId

TpaHChopMalMM HUTUATEX I'PUOKOB, omnmcaHel B US-A-5674707.
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Kpome TOTO, »BKCOpeccHUsa T'eHOB B HMUTUATHX TI'pubKax OIMCaHa B
Punt et al. (2002) Trends Biotechnol 2002 May; 20(5): 200-6,
Archer & Peberdy Crit Rev Biotechnol (1997) 17(4): 273-306.

HacrTosamee n30bpeTeHre BKJIOUAET OJIy4deHue TPaHCT€HHHX
HUTUATHX TPUOKOBR B COOTBETCTBMM C HaACTOSANMM U300peTeHUeM,
IIOJIYUYEeHHEIX C MCIOJIE30BaHMEM IaHHHX CTaHIAPTHEX MEeTOIORB.

B OOHOM acIeKTe OpraHuU3M—-XO3AMH MOXeT OHThL IpeldCcTaBUTeJIeM
poma Aspergillus, Hanpumep, Aspergillus niger.

TpaHCTeHHHM Aspergillus 1O HacToAmeMy MW300peTeHUn Takxe
MOXHO IIOJIy4daTb, CJenyfd, HalpuMep, MeToOukKe, ONMCaHHOM B Turner
G. 1994 (Vectors for genetic manipulation. In: Martinelli S.D.,
Kinghorn J.R. (Editors) Aspergillus: 50 years on. Progress in
industrial microbiology vol. 29. Elsevier Amsterdam 1994. pp.
641-666) .

TpaHCcOOPMMPOBAHHEE IPOXKM

B OpyToM BapMaHTe OCYyULeCTBJIEHUS TPaHCTEeHHHY OpPITaHM3M MOXET
IPEenCTaBJATE COOOM HOPOXKU .

0630p MOPMHLMUIIOB TEeTEepOJIOTMUHOM DKCIPEeCCHUM TeHOB B OpoXkKax
npuBeIeH, HampuMmep, B Methods Mol Biol (1995), 49: 341-54 u Curr
Opin Biotechnol (1997) Oct; 8(5): 554-60.

B »TOM OTHOWNEHWM, IPOXKM, TakMe KakK BUIE Saccharomyces
cerevisi wmim Pichia pastoris (cmoTpm FEMS Microbiol Rev (2000
24 (1): 45-66), wMoTyT OBTHL MCIOJIB20OBaAHH B KauecTBe HOCUTEeJIS IJ4
TeTepOJIOTMUHON BDKCIPEeCCHUs I'eHa.

0Bzop [IPUHLINIIOB TeTepOoJIOTUUYHOM BKCIpecCcUun TeHOB B
Saccharomyces cerevisiae ¥ CceKpelluy TeHHBX IPOIyKTOB IIpMBeleH B E.
Hinchcliffe, E. Kenny (1993, «Yeast as a vehicle for the
expression of heterologous genes», Yeasts, Vol 5, Anthony H. Rose
M J. Stuart Harrison, eds, 2-e msmaHme, Academic Press Ltd.).

Ong TpaHchopMalMM OPOXKeM pas3paboTaHO HeCKOJBKO [IPOTOKOJIOB
TpaHchopMauMM. HamopuMep, TpaHCI'eHHBEe Saccharomyces IO HaCTOsAMeMY
1n300peTeHU MOXHO IOJIydaTh CJelyllyMMM MeTOoOaMM, OIMCaHHEIMU B
Hinnen et al., (1978, Proceedings of the National Academy of
Sciences of the USA 75, 1929); Beggs, J. D. (1978, Nature, London,
275, 104); m Ito, H. et al. (1983, J Bacteriology 153, 163-168).

TpaHC(l)OpM_T/IpOBaHHBIe OIPOXXKEBEE KJIEeTKIM MOXHO OT@MpaTb C



37

VCIOJIL30BAHMEM  Pa3JIMUHBIX CeJIeKTUBHEIX MapKepoB - TaKMX Kak
AYyKCOTPOQHEE MapKepH, IOOMMHAHTHEIE MapKephl YCTOMUMBOCTHU K
AHTUOUOTHUKY .

TpaHChOPMMPOBAHHEE pacCTeHMUsl/pPacCTUTENILHEE KIeTKA

KileTxka-x03aMH, NOOIOXOOAmAasd -OJIS HaCTOoAmMeIro M300peTeHUsd, MOXeT
IpelcTaBJIATL CcOOOM KJIEeTKY pacTeHMsa. B 5STOM OTHOMEHWM, OCHOBHBEM
IPVHIMIIOM KOHCTPYMPOBAHMA TeHeTUUeCKM MOIMOUMIUIMPOBAHHEIX pPacTeHUM
ABJIAeTCA BBeIOeHMe TeHeTHuueCcKoM uHbopMallMy B TeHOM pacTeHMs, UTOOH
nofuThbCAa CTabUIILHOTO COXpaHeHUsd BBEIIEeHHOT'O TeHETUUYECKOT'O
MaTepraja. 0030p of0mMx MeTOOOB MOXHO HauTu B Potrykus (Annu Rev
Plant Physiol Plant Mol Biol [1991] 42: 205-225) m Christou (Agro-
Food-Industry Hi-Tech March/April 1994, 17-27).

HemocpencTreHHOE VHOUUMPOBaHME PacTUTEJIbLHEX TKaHeM
Agrobacterium ABJAeTCH NPOCTEM METOIOM, KOTOPHM MIUPOKO MCIOJL3YT
M KOTOpBEM ommcaH B Butcher D.N. et al., (1980), Tissue Culture
Methods for Plant Pathologists, eds.: D.S. 1Ingrams and J.P.
Helgeson, 203-208.

Opyrve MeTOOH TpaHchOpMaLMM PaCTeHMM BKJIOUAT OaJJIMCTUUECKYIO
TpaHchopMaliMio, MeTOn C MCIOJILE30BaHMeM BOJIOKOH Kapbuaa KpeMHUS
(cmoTpm Frame B.R., Drayton P.R., Bagnaall S.V., Lewnau C.J.,
Bullock W.P., Wilson H.M., Dunwell J.M., Thompson J.A. & Wang K.
(1994) Production of fertile transgenic maize plants by silicon
carbide whisker-mediated transformation, The Plant Journal ©6:
941-948) u MeTOOH BMPYCHOM TpaHchopMaluM (HaOpuUMep, CcMOTpu Meyer
P., Heidmann I. & Niedenhof I. (1992) The use of cassava mosaic
virus as a vector system for plants, Gene 110: 213-217).

OOMOJIHUTEJIbHEIE MeTOIOH TpaHchopMaluM pPacTeHMM MOXHO HaWTU B
EP-A-0449375.

PacTuUTeJIbHEE KJIETKM MOXHO HapallMBATbh ¥ IOOOEPXMBATL XOPOIIO
M3BECTHEIMM MeToIaMM  KyJILTUMBMPOBAHMUA  TKaHeH, HanlpuMmep, IyTeM
KYJIb TUBUPOBAHUS KJIETOK B nooxomdmeyr — cpene KYJIL TUBMPOBAHNS,
coepxamell HeoOxoIMMEE GaKTOPH pPOCTa, Takue KakK aMMHOKMUCIIOTH,
pacTuUTeJIbHEEe T'OPMOHE, BUTAaMMHE M TakK mDajee.

B cienywomeM —aclekKTe HacTodmee M300peTeHMe  OTHOCUTCH K
BEKTOPHOM CHCTEeMe, HecCylleM HyKJIeOTUIHYK I[IOCJIeOOoBaTeJIbHOCTE WU

KOHCTPYKT I1I0 HacToAmeMy MSO@peTeHMIO, KROTOpad criocoBHa BBOIOUTH
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HYKJIEOTUIHYI IIOCJIEOHOBATEJILHOCTE WJIM KOHCTPYKT B I'€HOM OpTI'aHu3Ma,
TaKoOI'0 KaK pacTeHMe. BeKTOopHasd CUCTeMa MOXeT BKJIOUATh ONOVH BEKTOP,
OOHAKO OHa TaKXe MOXeT BKJIOUATL IBa BeKTopa. B ciydae »OByX
BEKTOPOB BEKTOPHYK CHUCTeMy OOBMHO Has3HBaT OMHAPHOM BeKTOPHOM
CUCTeMOM. BMHapHEE BeKTOPHEE CUCTEeMH ONMCaHH 0o0Jiee MNOOPOOHO B
Gynheung An et al., (1980), Binary Vectors, Plant Molecular
Biology Manual A3, 1-19.

B OOHOM  YacTo IpVIMeHSeMOM cucTeMe o1 TpaHchopMalmm
PaCTUTEJILHHX  KJEeTOK  UCHOJb3ylT Ti-mjasmuny ©3  Agrobacterium
tumefaciens wiu Ri-mlasmmunoy wu3 Agrobacterium rhizogenes, An et
al., (1986), Plant Physiol. 81, 301-305 m Butcher D.N. et al.,
(1980), Tissue Culture Methods for Plant Pathologists, eds.: D.S.
Ingrams and J.P. Helgeson, 203-208. Ilocjie I[OpMMeEHeHMS KaXIoT'o
MeTonoa BBeIOeHMS IIpoMOTopa WM  KOHCTPYKTa, WV  HYKJIEOTUIHOM
[IOCJIeNOBATEJIBHOCTHM [I0 HAaCTOAlleMy M300peTeHMI0 B pacTeHUAa MOXeT OBITb
HeOoOXOOVMO IPUCYTCTBUE U/ M BCTaBKa OOTIOJIHUT &JILHOM
[nocJjienoBaTeJIbHOCTH IOHK. Ecimn, HamnpuMep, ojid TpaHchopMaL UM
PACTUTEJILHEX KJIeTOK MCNOoJb3yioT Ti- wmiu Ri-rasmmuy, I[I0 MeHbIeM
Mepe IpaBad I'paHulla, M 4YacToO, OIOHAKO, IIpakad UM JieBad I'paHmuua T-IOHK
Ti- m Ri-mwiasMuanl B KauecTBe O(QJIaHKMPYOIMX oBJlacTel BBEIeHHHBX T'€HOB
MOTYT OBITH CBSA3aHH. Vcrnionb30BaHme T-ITHK o4 TpaHchopMalnm
PACTUTEJILHEX KJIETOK MHTEHCUMBHO M3YyUaJIOCh UM OIMCaHMe MOXHO HalTu B
EP-A-120516; Hoekema, B: The Binary Plant Vector System Offset-
drukkerij Kanters B.B., Alblasserdam, 1985, Chapter V; Fraley, et
al., Crit. Rev. Plant Sci., 4: 1-46; m An et al., EMBO J. (1985)
4: 277-284.

KynsTHMBUMPOBaAHME UM IPOOYLIMPOBaHME

Kilerxkn-xo3saeBa, TPpaHCOOPMMPOBaHHEE HYKJIEOTUIHOMN
[IOCJIENOBATEJIEHOCTEIO, ONMCaHHOM B HacToOgmeM IOOKYyMeHTe,  MOXHO
KYJIL TUBUPOBATE B YCJIOBUAX, IIOOXOI AKX OJIs IPOOYyLUPOBaAHNUSA
3aKOOVMPOBAHHOTO IIOJIMIIENTHIa UM OOJlelUyanliiX MW3BJIEUEHME IIOJIMIIENTHUIA
U3 KJIETOK UM/UIM KYJILTYPAaJbHOWM CpPEemH.

Cpenma, MWCHOJb3yeMasa IJIA KYJbBTUBUPOBAHUSA KJIETOK, MOXeT OHTH
000N OOmEeNPMHATOM CpenoM, MNOoOXOonAmel OJsS pocTa KOHKPETHOM
KJIETKM-XO34AMHa M O0eClleueHUsd SKCIPeCCUM IIOJIUIIeNlTHIA .

EeJlok, MNPOOYyLUPYEMEl pPeKOMOMHAHTHOM KJIETKOM, MOXeT OHTH
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SKCIIOHMPORBAH Ha IIOBEPXHOCTU KJIIETKMU.

EeJIJOK MOXeT CeKpeTHUPOBATLCSA U3 KIJIETOK-X03SeB UM €TI0 MOXHO
M3BJIeKATE M3 KyJbTYpaJIbHOM CpenH OOmeM3BeCTHHMM MeTOIaMM.

Cekpelins

JacTo MOXeT OHTBE XeJlaTeJIbHO, UYTOOH OeJIOK IIOCJe BSKCIPEeCCUU
CEKpeTHpOBaJICA  KJEeTKOM-XO03AMHOM B  KyJbTypaJlbHYL  Ccpeny, n3
KOTOPOM €TI0 MOXHO C JIETKOCTBI M3BJIeKaTb. B COOTBETCTBUU C
HacToAmMM WU300peTeHMeM, JIMIOEPHY I[IOCJIeOOBRaTeJJbHOCTE CeKpeluu
MOXHO BHOMpPaTb Ha OCHOBAHMM MIPEeAlNOUYTUTEJIBHOTO HOJIA DKCIPeCCUNr
XO3AKHaA. B KOHTEKCTe HacToAWeTo  MU300peTeHud Takxe  MOXHO
MCIIOJIb30BaTE I'MOPUIHEE CUIHAJILHHE IIOCJIeNOBATEJILHOCTHU.

TUIVMYHEIMA IpUMepaMm TeTepPOJIOTUUHBIX JINIOEPHEIX
IIOCJIeNOBAaTEJILHOCTEN CeKpeluuMu ABJISITCS Te, KOTOPHE I[IPOMCXOOAT U3
TeHa TpPUOKOBOM aMuJommoko3mmass (AG) (glaA kak 18-, Tak u 24-
AMMHOKMCJIOTHHM BapuMaHTH, HalpuMmep, u3 Aspergillus), TeHa a-

baxkTopa (mpoxxein, HalpuMep, Saccharomyces, Kluyveromyces U

Hansenula) wiu T'eHa O-ammiasb (Bacillus).

B kauecTBe IpuMepa, 0030p CEKpPelUUM TIETEPOJIOTMUHHX OeJIKOB B
E. coli mpuBemen B Methods Enzymol (1990), 182: 132-43.

SOKCIIPEeCCHUOHHEIE BEKTOPH

TepMUH «BKCIPECCUMOHHHM BeKTOP» O3HauaeT KOHCTPYKT, CIOCOOHHMN
K In vivo, ex Vivo MM in vVitro SKCIpecCUm.

TepMUH  «KOHCTPYKT» - KOTOPHEM  SABJSETCA  CUHOHMMOM  TaKUM
TepMUHaM, KakK «KOH&EBIOI'aT», «KacceTa» U «IMOpUIO» -  BKJOYAET
HYKJIEOTUIHYI IIOCJIeODOBATEJILHOCTE, OIMCAHHYK B HACTOAINEM NOKYMeHTE,
KOTOpasd, HeoBA3aTeJIbHO, MOXeT OHBTH IIPAMO WMJIM OIOCPEeIOBaHHO CBA3aHa
C TIIpOMOTOPOM. IlpMMepOM OIOCPeNOBaHHOM CBA3M HABJIAETCA HaJUdue
nonxonAmei crieMicepHom TPYIIIH, TaKou Kak IIOCJIeDOBaTEJIBHOCTE
MHTPOHAa, HanpmMmep, Shl-mHTpoHa mim ADH MHTPOHa, MEeXOy IIPOMOTOPOM U
HYKJIEeOTHOHOY TIIOCJIeOOBATEJIEHOCTLEID IO HacTodmeMy M300peTeHM®o. B
HacTodlleM MW300peTeHUM TO Xe CcaMOe BEpHO IJId TepMMHa «CJIUTEEY,
KOTOPEM OXBATHBAET IMIPSAMOE UM OINOCPENOBaHHOEe CBSA3HBaHME. B HEKOTOPHX
Calydasax TepMMHEL He BKJIOUYART [OPUPOINHOE COUeTaHue HyKJIEOTUIHOM
IIOCJIeOOBAaTEJIBHOCTH, KOoOUMpyKmel ©OeJIoK, <C TIIPOMOTOPOM TeHa MOUKOTO

TUIla, KOTOPEEe CBA3AHE OOBEIUHEIM O@paBOM, KOoI'la BCe OHM HaXOIDATCA B
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X eCTeCTBEHHOM OKPYyXEeHNM.

KOHCprKT MOXeT »maxXe CoIOepXaThk WJIM SKCIIpeCCHMpOoBaTEbE MapkKep,
UTO IIO3BOJIAET TIIPOBOIMTE OT@Op Ha T'eHEeTUUECKUM KOHCTPYKT.

ﬂﬂﬂ HEeKOTOPEX BaprMaHTORB IIPVMIMEeHEeHNM A KOHCTPYKT COOEPXNT I1O
MeHbIIeMn Mepe HYKJIeOTUIHYIO I1I0CJIeDOBaTeJIbHOCTE, OIIMCaHHYIO B
HacTodmeM IOJOKYMeHTe, @VHKHMOHaHbHO CBA3aHHYID C IIPOMOTOPOM.

HyxjieoTnIHasa [IOCJIEOOBATEJBLHOCTL I[I0O HACTOAlleMy MW300peTeHUD
MOXeT IIpMCyTCTBOBATE B BEeKTOpe, B KOTOPOM HYRIJIIeOTUMIHAaA
IIOCJIENOBATEJBEHOCTE OYHKUMOHAJIEHO cBsA3aHa c PeryJIaTOPHEMA
I0CJIeNOBaTEJBHOCT AMHA, CIIOCOOHEIMA obecrieunBaThb 3KCIIPECCUR
HYKJIEOTUIHON IIOCJIENOBATEJBEHOCTU COOTBETCTRYKIMEN KJIETKOM—
XO3AMHOM.

B HEeKOTOPHX BapMaHTax OCyIEeCTBJIEHNS MIOJIMHYKJIEOTUOHA
[I0CJIeNOBaTEJIbHOCTE, Kooupyomas  OoJmoenTtun HP  BKCIPeCcCHMOHHOTO
BeKkTopa, MOXeT OBTb ONTHMMMU3MPOBaHa I[I0 KOOOHAM IJIS KJIETKM—-XO3AMHA,
KkoTopad Oyner, wiu OvJla, TpaHchopMUpOBaHa WM TpaHCOULMPOBaHAa
IIOJIMHYKJIEOTUIHOM IIOCJIeNOBRaTeJIbHOCTRI.

TepMUH «OYHKLUMOHAJIBHO CBSA3aHHHBE» O3HAavaeT HelloCcpelCTBeHHOe
cocencTBO OIIMCaHHEIX KOMIIOHEHTOB, KOTOPEHEe HaXonodaTCc4d BO
B3aMMOOTHOIIeHMAX, ITO3BOJIAKINMX VIM @yHKHMOHMpOBaTb HaoJjieXalllIM
oBpasoM. PeryJiaTOpHasd [I0CJIeNOBATEJIBHOCTE, KOYHKIIMOHAJILHO
CBA3aHHaA» C KOIOUPYKIEey TI[OCIedoBaTesJIbHOCTRD, JIMTUPOBaHa TakKUM
obpasoM, yTo BKCIpeccusa KoOupymomen IoCJIeNoBaATEJLHOCTH
JOCTUIT'aeTCHd I1pm YCIJIOBUM COBMeCTVIMOCTHM C KOHTPOJIE HEIMI
IIOCJIeIOBaAaTEJIEHOCTAMNM . Hanpmmep, IIPOMOTOP ABJIAETCA @yHKHMOHaHbHO
CBA3aHHEM C KOIMPYKIEN MNOCJelOBaTEJIbHOCTLI, e€CJM OH KOHTPOJIUPYET
TPAHCKPUIILVID KOOUPYKIEN IOCJIeOOBaTeJIbHOCTH.

TepMMH «PeTyJIATOPHEE IIOCJIEeNOBATEJEHOCTHY» BKJINUAET IPOMOTOPH
M SHXAaHCEPEH, a TaKXe IpyI'rMe CHI'HaAJIE pel'YJIALNMM SKCIIpeCCHUM.

TepMUH <«IIPOMOTOP» MCIOJB30BaH B OOHUHOM IJId HOaHHOM oOJjlacTu
CMEICJIE, HallpriMep, calT CBA3HBaHUA PHK—HOHMMepaSH. HpOMOTOp MOXeT
OBITE I'eTepPOJIOTMYHEIM WMJIMM T'OMOJIOT'MYHEIM IIO OTHOIEHMIO K HyKHeOTMHHOﬁ
IOCJIeNOBATEJIEHOCTHA .

IIOBHINIEHHA S SKCIIpeCCH1A HyKHeOTMHHOﬂ II0CJIeIOBaTEeJIBLHOCTH,
OIIMCAHHOM B HacTodleM IOTOKYMeHTe, TaKXe MOXeT OHITH JOCTUITHYyTa 3a

cueT Baéopa I'eTepPOJIOTMUYHEX PeTyIJIATOPHEX O@ﬂaCTeﬁ, HallprMep,
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IpoMOoTOpa, JUIEPHOM IIOCIelOBATEeJILHOCTU CeKpelluM M TepMMHaTopa.

B OIHOM BapMaHTe OCYIEeCTRBJIEHUS HYKJIEOTUIOHA A
[IOCJIENOBATEJILHOCTE, OonMcaHHada B HaCcTOAleM IOOKYMEHTE,
dyHKIMOHAJBLHO CBA3aHa 10 MeHbIleM Mepe C IIPOMOTOPOM.

IpyTue OPOMOTOPHE MOTYT OHTHL MCIOJbL30BAHH »Oaxe OJA OIPAMOM
DKCIIPECCUN TIOJIUIIENTHIOA, OINMCAHHOTO B HACTOAMEM INOKYMEHTE.

[IpuMepH ODOOXOOAMMX IIPOMOTOPOB NIJIA YIPAaBJIeHMS TPaHCKPpUIILKEN
HYKJIEOTHMIHOM IIOCJIeIOBaTeJIbHOCTM B 0OaKTepMaJIbHOM, TI'PUOKOBOM WJIU
OIPOXKEBOM XO3SAMHE, XOPOIO M3BECTHH B IaHHOM obJjlacTu.

KpomMe ToOTo, I[IPpOMOTOP MOXET MMETH OIlpeleJIeHHEEe OCOOEeHHOCTH
oJig ofeclleueHUsa WM YCUJIEHUS DKCIPeCcCUM B IIOOXONAIlleM XO3SAMHE.
Hampumep, oOCODEHHOCTAMM MOTYT OHTB KOHCepBaTUBHEE 00JIaCTM, TaKue
kak 6Ookc IIpmbHoBa M TATA-OOKC.

[locJie BBeIeHMs TpaHchopMalMell B COOTBETCTBYKIEIO XO3fAMHA
BEKTOP MOXeT PpellIMUUpoBaThCA M OQYHKIUMOHMPOBATHL HEe3aBUCUMO OT
TeHOMa XO3AUMHa WM, B HEKOTOPHX CJydasagx, MOXeT BCTpauBaTbCAa B
TeHOM COOTBETCTBYHIEN KJIeTKM-XO03faMHa. B HEKOTOPHX CJydasax TepMUH
«BCTPOEHHEI» OXBaTHBaeT CTabujbHOE BCTpauMBaHMe B T'eHOM.

BeKTOpH, MCIOJBb3yEeMEe II0 HacCTodAmeMy M300peTeHMi, MOTYT OHTH
BBeIeHE TpaHchopMalumey B COOTBETCTBYHIYH KJIETKY-XO3AMHA, Kak
OIIMCaHO B HacTodAmeM JOKyMeHTe, oysa ofecrnedeHMsa  BKCIPeCcCUHr
IIOJIMIIENTHMIA [0 HaACTOANEeMy M300peTeHMrbo.

BexTop MOXeT OpedcTaBJIATL cobo¥ ImilasMuny, OGaroByl UYacCTHUILY
WM TIPOCTO IOTEeHUMAaJIbHYK I'€e HOMHYI BCTaBKY.

Breibop BekTOpa, HalpuMep, ILJIa3MUOBE, KOCMUIH WIM (GaTroBOTO
BeKTOopa dYacTo OymeT 3aBUCETh OT KIJIETKM-XO034MHa, B KOTOPYK eTro
IpeICcTOUT BBOIUTH.

BekTOpH, MCIOJBb3YEMEE IO HaACTOANeMy M300peTeHun, MOTYT
comepXxaThk OIOWMH WM ©OoJiee TeHOB CeJIEKTMBHEX MapKepoB, HaIlpUMep,
TeH, IpUOamui YCTOMUMBOCTDL K AHTUOMOTHUKY, HalprMep,
YCTOMUMBOCTDL K  aMIMUWJLIVHY, KaHaMUIIVHY , XJIOpaMPEHUKOIY WU
TeTPpaluKIMHY . AJIbBTEPHATUMBHO, CEJIEKLIVMKD MOXHO OCYMEeCTBJIATE I[IYTEM
COBMECTHOM TpaHcdopMalMM (Kak omomcaHo B WO 91/17243).

BekTOpH  MOXHO VICIIOJIL30BaTh in vitro, HalIpuMep, 0JId
nponyumporanmsa  PHK, WV  MCIOJIB30BAaTh IOJIA  TpPaHCOUMLIMPOBAHWA,

Tpch@opmauMM, TPaHCOYRLIMNM WJIN I/[H(]_)MLU/IpOBaHI/IFI KIIETKMN—XO34dMHa.
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BexTop MOXeT OOTIIOJIHMTEJILEHO conepXaThb HYKJIEOTUIHYIO
[IOCJIEIOBATEJIBHOCTE, IO 3BOJISRIIYO BEKTOPY PEelMINPOBATECH B
KOHKPETHOM KJIeTKe-xX03AuHe. IllpuMepaMu TakKMX II0CJIeIOoBaTeJIbHOCTEN
ABJIATCHA TOUKM HadaJa pelMkaumm Irjgasmun  pUclo, PACYC177,
pUB110, pEl%4, pAMBl1 um pIJd7/02.

B OIOHOM BapMaHTe OCylleCTBJIEHUS DKCIPECCUOHHLM BEKTOP
COOEepPXUT OOHY MM 0oJee IMNOJNMHYKIJIEOTUIOHHX II0CJIeOoBaTeJIbHOCTEeM IIO
HacTOoAlEeEMY n300peTeHu. [ToNMMHYKJIeOTUIHA A [IOCJIeNOBATEJIbHOCTE
MOXeT OBTh TeTepOJIOTUMUYHOM MM TOMOJIOTMUYHOM IOJIS KJIeTKM-XO034MHa,
TpaHChOPMUPOBaHHOM NI TpaHCOUIIMPOBaAHHOM DKCIIPECCUMOHHEM
BEKTOPOM.

BaboneraHus

IMoJsmurienTumnm HP M MOJIMHYKJIEO TULOHYIO IIOCJIeOBATEJILHOCTE,
KOIOUP YUY [IOJIUIIENITUL HP, I KJIETKY—-XO341Ha, cComepxallyo
YKa3aHHYID [IOJIMHY KJIEOTUIHYIO ocJIeoBaTeJIbHOCTE , W KJIETKY—
X0OB3fAMHA, CoIepXallyld SKCIPEeCCHMOHHBM BEKTOp, CcoIepXallMi YKas3aHHYIO
INOJIMHYKJIEOTUOHYK  I[IOCJIeOOBaTeJIbHOCTE, MOXHO  MCIIOJIBE30BaTh ojsa
JeueHUs U/UWIM TpenoTBpameHus 3abojieBaHMa Yy CcyObeKTa, KOTopoe
opencraBjgeT cobol BocCHalUTeJIbHOe 3abojieBaHMe U/MIM ayTOUMMYHHOEe
3aboJjieBaHMre. 3abojieBaHMe Takxe MoxeT OHTh 3abojieBaHmMeMm 1HC,
BKJIIOUAS ayTU3M.

B OIOHOM BapuaHTe OCYyIeCTBJIEHUSA 3aboJieBaHMe mopaxaer

HMmeBapMTeﬂbHHﬁ TPparT, CeKLM IIMImeBapMTeJIbHOI'O TpaKTa, I1e4deHb,

KJIETKM  IIeUeHu, SIUTeNIMalbHee  KJIeTKM,  SIOuaepMalJibHBEe  KJIIeTKMU,
HelpoHaJbLHBE KJIETKU, IO IXEJIY IOUHYIO xeJjesy n/Uim KJIETKU
IOMXEJIYIOUHOM XeJle3H (HalpuMmep, OCTPOBKM JlaHTepraHca), IIOUKHU,

CeJIeE3eHRY, JIeT'KMe M1 cepnle M/MHM RJIETKM S5THX OpPI'aHOB.

HpMMepH CeKLun (To eCThb, qaCTeﬂ) IIMMeERapmMTEeJIEHOT'O TpaKTa
BRJIKUAKRT pPOT, IIMIeBOI, KeJIYOIOK WM KHUIEeYHUK (TaKOﬁ KakK TOHKMUMN
KMIMIeYHNK (Hanpmmep, IOIBeHaIllaTUIIEPCTHYIO KUIKY , TOIYIO KUINKY n
IIOOB3OOIMHYIO KMMKy) M/MHM TOJIC THIM KUIMe4YHNVK (Hanpmmep, CJIeIlYIO
KUIKY , BOCXOOAmMMUM oTnoneJi, HonepeqHHﬁ oTneJi, HUCXOOAMUY OTIOeJl U
CUTMOBMIOHHEM OTIOeJI TOJCTOI'O KMIIeUHMKA ) ) .

HpMMepH SIIMTeJIMaJIbHEIX KJIETOK BRJIKUWAKRT SIIMTeJIMaJlIbHBEIEe KJIIEeTKIM
KMIIe4YHVKa, pOTOBOﬁ II0JIOCTHM, JIEeTKUX, HOCOBOM II0JIOCTHM, BJlaTl'ajJjiviia.

B OIOHOM BapMaHTe OCymeCTBJIEHNA 3aboJieBaHue BHIOMp AT nus
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TPYIIIIH, cocToAmey M3 BOCHaJIMTeJIbHOTO  3abojieBaHMAa  KUMEUHMKA
(IBD), KOJInUTa, pPeBMaTOMIOHOTO apTpuTa, ncopuasa, paccedHHOT O
CkJlepo3a, =Imabera 1 Tuma, ULUeJMaKMM, aTOIMUECKOTO IepMaTuTa,
PUHMTAa, CHHOpOMa pas3dpaxeHHOM kumky (IBS), SA3BEeHHOTO KOJUTA,
nayumra, ©0oJesHrM KpoHa, OYHKIMOHAJLHOM IUCIENCUM, aTOIUUYeCKUX
3aboyieBaHuUM, HEKPOTU3UPYKRIIETO DHTEPOKOJIUTA, ©oJIe3HU
HeaJIKOTOJIbHOM XMPOBOWM MHOMILTPALUMUM IIeUeHM, KeJJYOIOUHO-KMUIIEeUHOMN
MHOEeKLINN, BOJIYaHKM, HedppuTa/TJoMepyJIoHebpUTa, ACTMEHI, COPD,
MUOKapIMUTa, a TakKXe MX COoueTaHuM.

B onmHOM acrekTe 3abojleBaHMe IIopaxXaeT KUIEeUHUK.

B OIOHOM acriexKTe 3aboJieBaHue npelcTaBJIgeT cobomn
BOCIaJuUTeJIbHOe 3abojieBaHMe. Hamnpumep, 3abojieBaHMe IIpencTaBJISgeT
cobom BocHaJgmMTeJlbHOe 3aboJjleBaHMe KumeuHMka (IBD), Takoe Kak
BoJsie3H:E KpoHa.

B onHoM acrnekTe 3abojieBaHMe OpelcTaBJisgeT coOo¥ ayTOMMMYHHOe
3abojieraHMe. Hamnpuwmep, ayTOMMMYyHHOe  3abojieBaHMe  BHOMpawT U3
TPYIIIE, COCTOAmEeY mu3 SA3BEeHHOTO KOJMTa, IIayuuTa, pPeBMaTOUOHOTO
apTpuTa, rncopmasa, paccedHHOTO CKJIepO3a, omnadeTa I TUIla,
ajlepru  (BKJOUaAd LeJMakKuio), aToOIMUYecKor'o »IepMaTUTa, PHUHHUTA,
BOJIUAHKM, HedpuTa/TJoMepyJioHedprTa, acTMe, COPD 1 MMOKapIUTa.

CybBeKT

B OIOHOM BapuaHTe OCYIeCTBJIEHUSA CyOBEKT ABJIAETCSH
MOHOTACTPUUECKUM XMBOTHEM.

[lpMMepH MOHOTACTPUUECKMX XMBOTHEIX BKJIOUAKT IOMAIHIL IITHUILY,
Jionel, Kpec, CBUHeM, cobak, Kolek, Jollalel U KPOJIMKOB.

B OIpYyT'OM BapMaHTe OCYIEeCTBJIEHUSA CyOBEKT ABJIAETCSH
MJIEKONIMUTAKIMM, TaKMM KaK MOHOTAaCTPMUYEeCKOEe MIIEKONMTAaKIEE .

[lpMepH MOHOTACTPUUECKMX MIEKONMTAKIMX BKJOUAKT BCESIHBEX
XMBOTHEIX (TakMx KaK JIOOW, KPBCH ¥ CBMHBU), IIJIOTOSIHEIX XWBOTHEX
(Takmux Kak cobakM WM KOMKM) U TPaBOSAOHBIX XMBOTHHX (TakuUx Kak
Jomanau M KPOJIUKMU) .

B oIHOM BapMaHTE OCYIECTBJIEHUSA CYyDBEKT ABJISETCH UEJIOBEKOM.

B onHOM acnekTe cyOBeKT ¥MMeeT 3aboJieBaHMe, BHOpaHHOE U3
TPYIIIIH, cocTofAmey M3 BOCIHaIMTeJIbHOTO  3abdojieBaHMAa  KUIMEeUHMKA
(IBD), KOJIUTa, pPeBMaTOMIOHOTO apTpuTa, ncopuasa, pPaccedHHOT O

CcKJIepo3a, nuabera 1 TUHNa, LeJMaKuM, aTOIMUEeCKOTO »OepMaTUTa,
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PUHMTAa, CHHOpOMa pas3dpaxeHHOM kumky (IBS), SA3BEeHHOTO KOJMUTA,
nayumra, ©0oJesHuM KpoHa, OYHKUMOHAJLHOM IUCIENCUM, aTOIUUYeCKUX
3aboyieBaHuUM, HEeKPpOTU3UPYRIEeT O SHTEPOKOJIUTA, OoJIe3HU
HeaJIKOTOJIbHOM XMPOBOWM MHOMILTPALUUM IeUeHM, KeJYIOUHO-KUIIEeUHOMN
MHOEeKLINN, BOJIYaHKM, HedppuTa/TJIoMepyJIoHebpUTa, ACTMEHI, COPD,
MMUMOKapIMTa, a TakKxe MxX coueTaHuM. Hampumep, cyO®bekT mMeeT IBD.

Monynsaims/peryasums

B HacToOdmeM JOKYMeHTe TEepPMMHE «MOOYJIALUMA» U «KPeryJIdauma»
MOTYT OBETBH MCIIOJIb30BAaHH B3aMMO3aMeHSAEMO .

B OIOHOM BapMaHTe OCYIIeCTBJIEHU A TIOJIUIIENITHUL HP MJIN

NOJIMHYKJIEOTUOHYID I[IOCJEeIOBaTeJIbHOCTL, KOIMPYIYyl noJgunenTtun HP,

I KIIETKY—-X0O34dMHa, coepXxalyno YKasaHHY TIOJIMMHYKRJIIEOTVMIHYIO
IIoCJIeJoBaTEJIBHOCTE , VI KJIETKY—XO34dMHa, cogepxamyto
SKCHpeCCMOHHMﬁ BEeKTOpP, conepmammﬁ YKasaHHY TIOJIMMHYKRJIIEOTVMIHYIO

IOCJIeIOBATEJILHOCTE, MCIOJL3YIT IJd MOOYJISUMM BOCHaJIeHUI KIIETKM,
TKAHM MJIM OpraHa y cyObeKTa.

B OOHOM BapMaHTe OCYUECTBJIEHMS TEepPMMH «MOIYJIAIMA» O3HAaUaeT
yBeJIMUeHMe W/UIM MHOYKLMIO, W/WIM CTUMYJIALMIO, W/WIM aKTuBalLuio. B
aJlb TepPHAaTUBHOM BapMaHTe OCYIleCTBJIEHU I TepPMUH «MOOYJIALIMSA»
o3HavaeT yMeHbIleHMe U/UJIM COoKpalleHMe, /UM UHIUOMpOBaHME.

B oOHOM BapMaHTe OCYIEeCTBJIEHMS TEepMMUMH «PeryJdlmMda» o3HadaeT
NOBHIIAKIYD PeTryJauMio. B  albTepHaTHMBHOM BapMaHTe OCYIeCTBJIeHUI
TEepPMUH «PeryJdlMra» oO3HauvaeT IOHMXALIY PelyJISIMo.

B OIHOM BapuaHTe OCyIleCTBJIEHU I [IOJIUIISII T HP NI
INOJIMHYKJIEOTHUIHAS I[IOCJeOoBaTeJILHOCTL, KoIupyimasd IIoJulenTtun HP,

WM KJIIETKa-XO034MH, OIMCaHHBE B HaCTOMAIleM OOKYMEeHTe, CIOCOOCTBYIT

YMeHBIIe HMIO BOCIIaJIEeHNA KJIEeTKNM, TKaHM MJIn OpraHa. HaanMep,
BOCIIaJIeHNE IIMmeBapmMTeJIEHOT'O TpakrKTa, CeKINnM (ToO eCThb, JyacTu)
IIMmeBapmMTeJIEHOT'O TpaKTa (HaanMep, KMMGQHMKa), IIe4yeHl, KIJIETOK

IIeUYeHM, SOUTEIMAJbHEX KJIETOK, SIUIepMajIbHHX KJIETOK, HeWpPOHAaJIbHHX
KJIETOK, IMOIKEJIYIOOUHOM XKeJle3H U/UIM KJIEeTOK IMOIKEeJIYIOOUHOM KeJie3H
(HanpuMep, OCTPOBKOB JlaHTepraHca), IIOUeK, CeJIe3eHKM, JIeTKUX U
cepIlla U/UIM KJIETOK STUX OPraHOB yMeHbIaeTCHd.

B oIHOM IMpMMepe BOCIaJIeHMe IIMIEeBAPUTEJIEHOTO TpakKTa WMJIM eT'o
yacTr (HaopuMep, KUIIeuHMKa) yMeHbLIlaeTcd.

B IPpyIT'oOM IIprMepe BOCIIaJleHMe SIIMTeJIMaJIbHEX KJIETOK TKaHM WMIIK
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opraHa yMeHbLMaeTCSH.

VcrnoJIb3yeMel B HacToAmeM OOKYMeHTe TepMMH «BOCaJleHue»
0O3HavaeT OOHO WaM O0oJlee M3 CJelyomero: IIokKpacHeHMe, HabyxaHue,
BoJIb, UYBCTBUTEJBLHOCTL, Xap M HapylmeHMe (OYHKUUM KJIETKM, TKaHU
UM opraHa M3—-3a BOCIaJMTeJILHOTO IIpolliecca, 3alyckaeMoro B
pe3yJbTaTe Upe3MepHOM peaKlUUM MMMYHHOWM CUCTEMEH.

B oIOHOM BapuaHTe OCYImEeCTBJeHMSI UMCJIO KJEeTOK, KOTOpPEHIE
BOCHaJIeHH Yy cyObekTa, IO MeHbIeM Mepe Ha 10%, 20%, 30%, 40% wam
50% Hmxe 1o0cCJe BBeOeHMA TOJMUIeNTHIa WIM [IOJIMHYKIeOoTHuIa, WIN
KJIETKM-XO3AMHAa, OIMCAaHHEX B HaACTOAMNEM OOKYMEeHTe, II0 CpaBHEHMI C
UMCJIOM KJIETOK, KOTOPHE BOCHaJIeHH Yy cybwekTa OO TOro, Kak
IOJIUIIENITUL HP WM IOJIMHYKJIEOTUIHYIO [IOCJIENOBRATENBHOCTD,
Kogupyomyo  HP, MM  KJIeTKy-XO034MHa, ONMCaHHBIEe B HacToOAmeM
OOKYMEHTEe, BBOIAT CYyOBEKTY.

B oOoHOM BapuaHTe OCYIUIECTBJIEHMS KOJMUECTBO TKaHM MM OpTaHa,
KOTOPHE BOCIaJIeHH y cy®bekTa, I[I0 MeHblel Mepe Ha 10%, 20%, 30%,
40% mam 50% HMXe II0CJIe BBeIeHWUS IIOJIMIENTUIA MM IIOJMHYKJIeOTUIA,
nIm KJIETKM-XO3AMHAa, OIIMCaHHHIX B HacTodmeM  IOKYyMeHTe, 1o
CPaBHEHMIO C KOJMUECTBOM TKaHM WM OpTaHa, KOTOPHEe BOCIAJIeHH VY
cybbekTa, OO TOTO, kKak noJunentun HP MIM [DOJIMHYKJICOTUIHVYIO
IocJjleIoBaTeJIbHOCTL, Kooupyomyl HP, WIM KJIeTKY-X03SiMHa, OIMCAaHHBE
B HacTodleM IOKYMeHTe, BBOIAT CYyOBLEeKTY.

B OoHOM BapuaHTe OCyMeCTBJICHU S TIOJIUIIEII T HP WIIN
IIOJIMHYKJIEOTUOHAS II0CJIefOoBaTeJIbHOCTL, KoOupyklmas [noJaunentmun HP,
nIn KJIETKM—-XO039eBa, ONMVCAaHHHEe B HacTogmeM OOKYyMeHTe,
CIIOCOBCTBYIOT YMEHbLIIeHUIO BOCIHaJIeHUS SOUTEIMAaJIbHEX KJIeTOK TKAaHU
WM opTraHa.

Hanpumep, SIOUTeJMAaJIbHEe KJIETKHU IpeOCcTaBJIST cobom
SOMTeJMaJIbHEe KJIeTKM [OIMIIeBapuTeJILHOTO TpakTa WMIM eT'0 YacTu
(HallpuMep, KHUIEeUYHUKA) .

BEe3s I@OpMBA3KKM K KOHKPETHOW  Teopuwu, noJmmnenTtun HP wim
IIOJIMHYKJIeOTHUOHAS II0CJIedOBaTeIbHOCTL, KoOupyklmas noJaunentmun HP,
MM KJeTKa-xXO03AMH, OINMCAaHHEIE B HaCTOAMeM OOKYMeHTe, CIOCODCTBYIOT
YBeJIMUEHUIO MIPOOyLUMpOBaHMA T-KJIEeTOK (TakKuMx KaK peryJlIaTopHbee T-
KJIETKM, KOTOPHEE TakKxe MOTYT OHBTHL Ha3BaHH Treg) vy cydbekTa. 3TO

YBeJIMUeHNe KOoJIMuecTBa Tredg MOXeT NPUBOIOUTE K ocjabjeHuw 50beKTOoB
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OIPYIUX 50QeKTOPHEX T-KJeTOK (Takxe Ha3epBaeMuHx Teff), Takux Kak
Thl, Thl7 wm Th2, KOTOpHE BH3HBAKT BOCIAaJIEHME, AayTOVMMMYHHHE WU
aJleprmuyeckre/aTonmMueckyre COCTOAHMA. ITpn OoJie3HU KpoHa u
A3BEHHOM KOJIMTe HapymeH OajyilaHc Teff/Treg KJIETOK.

B oIHOM BapMaHTe OCYUECTBJIEHMSA NIpOOyLUMpOoBaHMEe T—-KJIETOK VY
cybbekTa yBeJUUMBaAeTCsa Tak, UYTO MMeeTcd IO MeHbmelr Mepe Ha 10%,
20%, 30%, 40% wmmm 50% Oojgepme T-KJEeTOK, MM ©Oojilee ueM Ha 100%
foJibiie T-KJIETOK IIOCJIe BBEIOEeHMUS IOJIUIIENTUIa WM [IOJMHYKJIeOoTHUna,
VI KJIETKU—-XO34MHa, O CaHHBIX B HacTodAmeM  IOKYMeHTE, 1o
CpaBHeHMI C KoJiMuecTBOM T-KJI€ETOK Yy CyOBeKTa OO TOTo, Kak
[IOJIUIIENTUL HP NI [IOJIMHY KJIEOTUIHYIO [IOCJIeIOBaTEJIbHOCTE,
kooupywomyrn  HP, WM  KJIETKY—-XO3fAMHa, OIIMCaHHEE B HacToAleM
OOKYMEHTe, BBOOAT CYOBEKTY.

LeJIoCTHOCTE KMIIEUHOI'O Bapbepa

B OIOHOM BapMaHTe OCYIleCTBJIEHN A TIOJIUIIENI T HP VI
INOJIMHYKJIEOTUOHYK I[IOCJeIOBaTeJIbHOCTL, KOIMpyKIyl IoJullentun HP,
VI KJIETKY—-XO341Ha, comepXallyio YKa3aHHY MOJIMHYKJIEO TUOHYIO
[IOoCJIeIOBaTeJIbHOCTE , VI KJIETKY-X034MHa, CoIepXallyio
SKCIIPECCHUOHHENM  BEeKTOP, comepxamui YKaB3aHHYD IIOJMHYKJICEOTUIHYIO
[IOCJIeIOBAaTEJILHOCTE, VICIIOJIB 3YIOT oJisa MIOBHINEHU A LIeJIOCTHOCTHU
KMIeuHOoTO Dapbepa Yy CyOBekKTa.

VICIIOJIb 3Y MBI B HacToAmeM  OOKyMeHTe TepMUH «IIOBHIIEHNE
LIeJIOCTHOCTM KUIIeduHOTO Oapkepa» O03HauaeT YMeHbIIeHMe KOJNUEeCTB
u/nnm BUIOB MUKPOOPTaHU3MORB, KOTOPHEE pPacnopoCTpaHanTCa nu3
KMIIeUHMKa B »OpyI'Me KJIeTKM CyOBbeKTa, I[I0CJe BBEeOeHWUS IIOJUIIeNTHIa
WV TIOJIMHYKJIEOTUIA, WIM KJIEeTOK—-X034eB, OIMCAaHHEX B HaCTOAMEM
OOKYMEHTE, 1o CpaBHEeHND C KOJINYECTBaMN n/nnm BUIaMM
MUKPOOPTAaHU3MOEB, KOTOPHE PAaCIPOCTPRaAHAKTCS M3 KHIIeYHMKa B JIpyIue
KJIETKM CcyOBeKTa, OO BBeIeHUS IOJMUIIENTHIAa WIM IIOJMHYKIIeOTUIda, WU
KJIETOK—-X0O34eB, OIMCAHHEX B HACTOAMEM OOKYMEHTE.

B oIHOM BapMaHTEe OCYMEeCTBJIEHUS KOJMUECTBA MUKPOOPTAHU3MORE,
KOTOPHE PacCIpOCTPaHAKTCA M3 KUIIEUHMKa B IOPpyI'Me KJEeTKM CyOBeKTa,
CTaHOBATCA II0 MeHbmeM Mepe Ha 10%, 20%, 30%, 40% wmium 50% Hmxe
[IocJie BBeIeHUA IIOJUIIeNTHIa WM [IOJUHYKIIeOTUIa WM  KIETKU-
XO34AMHA, OTIMCaHHHEX B HaCTOAMEM JIOKYMeHTE, 0 CpaBHEHUK C

ROJIMUYeCTBaMM MMKPOOPTI'aHM3MOB, KROTOPEE PacCIIpOCTPaHARTCA nus
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KHIIedYHVMKa B IpyIrure KIIEeTKM cy®weKkTa, OO TOI'0, KakK [noJunentmun HP

MJIV [OOJMHYKJIIEOTHMIHYVIO IIOCJIedOBAaTEJILHOCTE, konoupyomyrn  HP, MJIIN
KJIEeTKYy-X034aMHa, OIIMCAaHHLE B HacTodgmeM IOOKYMeHTe, BBOOAT
CYDBEKTY .

B oOHOM BapMaHTe OCYIeCTBJIEHMS MMeeTCsd I[I0 MeHblleM Mepe Ha
5%, 10%, 15% wmmm 20% MeHblle BUIOOB MUKPOOPI'aHM3MOB, KOTOPHE
PacIpoCTpaHARTCAa M3 KUIEeUHMKa B IOpyIMe KIeTKM CcyObeKTa, IIOocJe
BBEeOEeHUA I[OJUIIENTUOa WM I[OJIMHYKJIIEOTHUIOa, WIM KIETKM-XO34MHa,
OTIMCaHHEBIX B HacTodlleM  IOOKYMEHTe, 1o CPpaBHEHND C BUIOaMU
MUKPOOPTaHMU3MOEB, KOTOPHE PaCIpPOCTPaHAKTCA M3 KUIIEeUHMKa B IpyIue
KJIETKM CyOBEeKTa, OO TOrI'O, KakK NoJmIenTyn HP MM DOJMHYKJIIEOTUIHYIO
[IOCJIenOBATEJILHOCTL, Kooupywmyl HP, MM KIeTKYy-XO3AMHa, OIMCAaHHEE
B HacTodlleM OOKYMEHTe, BBOIAT CYyOBEKTY.

YporHU OakTepuin

B OOHOM BapuaHTe OCYIeCTBJIEHUA MIOJIUIIEN T HP VI

MOJIMHYKJIEOTUIHYIO IIOCJEeOOBATEJIbLHOCTL, KOIMPYIMYH IoJulenTtun HP,

VI KIIETKY—-XO34dMHa, comepXxalyno YKasaHHY TIOJIMMHYKJIIEOTVMIHYIO
I10CJIeIOoBaTeJIbHOCTE , VI KIIeTKY—-XO034MHa, comepxamyio
SKCHpeCCMOHHHﬁ BEeKTOpP, conepxamwﬁ YKa3aHHY TIIOJIMHYKJIEOTUIHYIO
I1I0CJIenOoBaTeJIbHOCTE, VMCIIOJIE 3YKT IOJIA M3MeHeHNA GaKTepMaﬂbHOPO

cocTaBa B TKaHM WM OpTaHe mJA co3maHmsa  0oJiee  TIOJIE3HOU
MUKPOOUOTE . Hamnpumep, nzobpeTeHne MOXHO VCIIOJIL30BATE 1
YMEHBIMEHNS VYVPOBHSA OOHOTO WM 0OoJiee BUIOB COPaXMBalMUX JAaKTO3Y
OakTepun (Hampumep, E. coli) B TKaHU WM opTaHe Yy cyObekTa u/wMiau
YMEHBIMEeHN S YPOBHSA OOHOTO MM OoJiee BUOOB He COpaXuBalmMUX JIaKTO3Y
BakTepuM B TKAHM WM opTraHe y CcyObhekTa.

VCIIoNb3yEeMEM B HACTOAmMEM JOKyMeHTe  TepMMH «yMeHbLIeHUe
YPOBHA OIHOTO wiIM 06oJiee BUIOB cOpaXyBaomMxX JaKTo3y OaKTepun»
03HauvaeT YMeHbIleHVe KOJMUECTB CcOpaXxuBanmux JIaKTo3y OaKTepu B
TKaHM WJIM OopTaHe Yy cCcyObekTa I[IOoCJe BBeOeHMS I[IOJUIIeNTUIa WU
MIOJIMHYKJIEOTHIA, MM  KJIeTKU—-XO3AMHAa, ONMMCAaHHHX B  HACTOAMEM
OOKYyMeHTe, TIIO0 CpPaBHEeHMI C KoJMuecTBaMy COpaXyBawmMUxX JIaKTOo3y
BakTepul B TKaHM WJIM OpTraHe Yy CcyObekTa IO BBeIeHUSA IIOJUIIENITUIA
VIV TIOJIMHYKJIEOTUIa, WIM KIEeTKM-XO034MHa, OIMCAHHHEX B HaCTOAMEM
DOKYyMEeHTe .

B OIIHOM BapMmaHTe OoCymeCTBJIECHMA KoJIM4ueCTBa C@anMBaDMMX
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JakTo3y OakTepul B TKaHM WJIM opTaHe VYV CcyObeKTa ABJALTCA 11O
MeHbImeM Mepe Ha 10%, 20%, 30%, 40% wmiaum 50% HMWXe I[ocje BBeldeHUA
MIOJIMIIENTUIA WM T[IOJMHYKJIEOTHUIa, WM KIETKM-XO349MHa, OIMCAHHBEX B
HacToAmeM OOKYMeHTe, I[IO0 CPpaBHEHMI C KOJMUeCcTBaMM COpaXmBawlx
JakTo3y OakKTepuM B TKaHM WMIM oOpraHe y cydbekTa OO TOTOo, Kak
[IOJIUIIENITUL HP VI [IOJIMHY KJIEOTUIHYIO IOCJIenOBaTEJIbHOCTE,
Kooupywomyrn  HP, VI KJIETKY—-XO34MHa, OIIMCaHHHE B HacTOAlEeM
OOKYMEHTe, BBOIOAT CYOBEKTY.

[IpyMeps cOpaxuBaomMx JakTozy OakTepult BrJmouaioT FE. coli,

Enterobacter u Klebsiella.

Vcrionb3yeMellI B  HacCTOAMEeM HOOKYMeHTe TepMMH «YMeHbIIeHMe
YPOBHA OIHOTO WM 0o0Jiee BMIOB He COpaXuBallMxX JaKTo3y OaKTepun»
O3HauaeT yMeHblleHMe KOJIMUEeCTB He COpaXupBallMxX JIaKTo3y OaKTepull B
TKaHM WM opTaHe Y CyObekTa IIOCJle BBeIOeHUd IOJMIIEeNTHIa WU
IIOJIMHYKJIEOTUHE, WM KIJIETOK—-XO03fAeB I[I0 CPaBHeHUI C KOJIMUeCTBaMU He
cOpaxuBammMUx JakTo3y OakKTepulM B TKaHM WM oOpraHe y CyObeKTa IO
BBeIeHUA IIOJIMIIENTHIa WM [IOJIMHYKJIEOTHIa, WM KIeTKU-XO3AKHaE,
ONMCAHHHX B HaCTOAIlleM HOOKYMeHTe.

B oOHOM BapMaHTe OCYMEeCTBJIEHVS KOJIMUeCTBa He CcOpaXuBalmUx
JakTo3y OaKTepuM B TKaHM WIM oOpTraHe Yy CcyOBeKTa ABJIATCA TIIO
MeHbIel Mepe Ha 10%, 20%, 30%, 40% wmiam 50% HMXe I[ocCJle BBeleHUS
NOJUIIENTHUIa WIXM INOJMHYKJIEOTUHa, WIM KIEeTKM-XO03AMHa, OIMCAHHHX B
HacTodAmeM IOOKYMeHTe, II0 CPaBHEHMI C KOJIMUeCTBaMM He COpaXMBalmMx
JakTos3y OaKTepu¥ B TKaHM WMJIM OpraHe y cy®wbekTa IO TOTO, Kak
IOJIUIEN T HP NI OJIMHY KJIEO TUIHYIO [IOCJIENOBATEJNIEHOCTE,
xKooupykomyio  HP, WM  KJIeTKYy-XO3fAuHa, onMcaHHBIE B  HaACTOAMEM
IOKYMEeHTe, BBOIOAT CYOBEKTY.

IIpyMepH He COpPaxyBamnmx JIaKTO3y BaxkTepun BKJIOUAT
Salmonella, Bune Proteus, Pseudomonas aeruginosa m Shigella.

B oIOHOM BapuaHTe OCYUIeCTBJIeHUS TKaHb WM OpTaH BHOMpaoT U3
TPYIIE, COCTOAmMEeN M3 OpBXeeUHHX JMMbaTUUYeCKUX Yy3JI0B, I[eUeHwH,
IOIXKEJIYOOUHOM XeJle3H, CeJIe3eHKM, a TakKXe MX COoUueTaHUM.

Perynsiumsl anneTuTa u/mMaM MaccH Teja

B OOHOM BapraHTe OCyIeCTBJIEHUS TIOJIUTIENTUL HP NI
[IOJIMHYKJIEO TUOHYIO IOCJIENOBATENBLHOCTE, KOOUPYIYIO yKa3aHHBEMN

IIOJIMIIENITUI, NI KJIeTKY-X034AMHa, COIEePXallyIo YKa3aHHYO
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IOJIMHYKJIEOTUOHYO IOCJIENOBATEJBHOCTE, W KJIeTKY—-X03aMHa,
comepxalyn BKCIIPECCUOHHHM BEKTOpP, conepXxammun yKa3aHHY
NOJMHYKJIEOTUAHYK TIIOCJHIeOOBaTeJILHOCTL, MCHOJB3YRT IJd pPeryJsalumuu
anneTuTa (HaopuMmep, HOOoTpebieHMA OMmM) Y CcyObekTa (HaOpMUMep,
cybrexTa c IBD).

Vicrionb3yeMB B HaACTOSAMEM IOKYMEHTe TepMMH «pPeTlyJIMPOBaTh
anmneTnuT» WK «Kperynauuns anmneTuTa» O3HadvaeT CIIOCOBHOCTE
MOIYJNPOBAaTE (HanipuMep, YBEJIMUYMBATL WJIM  yMEHBbIATEh) XeJlaHue
CyOBeKTa [HOTpelJAaTh IIUIY .

B oOHOM BapMaHTe OCYUIeCTBJIeHUS TepMUH «PeTryJMPOBaATE» WU
«Kperyaauuay» o3HavaeT YyBeJIMUeHMe alneTuTa (HalpuMmep, OoTpelbJieHus
UM ) B aJIb TepPHaTUBHOM BapuaHTe OCylleCTBJIEHU A TepPMUH
KPeryJMpOBaTE» WM «pPelyJauua» o3HauaeT yMeHblleHue alllleTUTa
(HanpuMep, HOTpeOJleHUA IUIU) .

Hanpumep, HOOJMUIENTUI WM IIOJUHYKIJIEOTUI, WM KJIeTKa—-xX034UH,
OIMCaHHEEe B HaCTOAlleM HOOKYMEHTe, CIOCOOCTBYIT IMIONOEPXaHUD WU

CTUMYJIALUMM allleTuTa y CyOBeKTa.

B OIOHOM BapMaHTe OCYyIIeCTRBJIEHUA IIOJIUIIENITUL HP nJn
[IOJIMHY KJIEO TULOHYIO [I0CJIenOBATEJILHOCTE, KOOVPYIILIYIO yKa3aHHBEMN
[IOJIUIIENTUL, NI KJIETKYy—-X0341Ha, comepxamymo YKa3aHHYIO
[IOJIMHY KJICO TULOHYIO [IOCJIeDOBATEJIbHOCTE , VI KJIETKY-X0O341Ha,
comepxamymo SKCIIPEeCCUOHHEM BEKTOpP, conepxammun YKa3aHHYID

MNOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTEL, MCIOJb3YIT OJIS perylauuu
MacCcCH TeJla cyOwekTa (Hamopumep, cyOwekTa C IBD).

B oIHOM BapMaHTEe OCYUECTBJIEHUS TEPMMH «PelyJIMPOBaATE» WU
«peryudauMsa» O3HadaeT YBeJIMUeHMe MaCCH TeJla. B aJIbTepHAaTHMBHOM
BapMaHTe OCYIECTBJEHUA TEPMMH <«PEeTYJIMPOBATHEY» WM KPeTlyJIalra»
O3HauvaeT yMeHbIleHVe MacCCH TeJa.

HampuMep, OOJMMIOENTUI WM IIOJIMHYKIIEOTHUI, WJIM KJIETKa—-XO3aUMH,
ONIMCaHHHE B HACTOAMEM IOOKYMEHTe, CIOCOOCTBYIT IMIONIEPXaHUK MaCCH
TeJla CyOBeKTa MM YBEJIMUEHMI MaACCH Tejla CyDOBeKTa.

BEe3s I@OpMBA3KKM K KOHKPETHOW  Teopuwu, noJunentun HP  wam
[MOJIMHYKJIEOTHUOHAA IIOCJIENOBATEJLHOCTE, Koaupywomasa HP, wiIM KJIeTkKa-
X034MH, OIMCAHHHEe B HaACTOAMEeM IOKYMeHTe, OKa3HBalnT CTUMYJIMPYIIUN
>0berkT Ha arnmneTmuT cyOneKTa 3a CcUeT IIOHMXalmel  peryJlauun

SKCIIpeCCHrM TI'€HOB, CBA3aHHEIX C IIOIOaBJIeHMeM alllleTrTa (HaanMep,
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T'eHOB, KOIMPYKIMX TOPMOHH CHTOCTW). Agt, Cartpt, Cck, CxcllZ wm
Gcg ABJANTCA IIPpMMepaMM T'eHOB, CBSAS3aHHEIX C peryJjdluey amnneTtuTa, U
[IOHWXaKmasa peryJaira OIHOTO wmIM 00JiIee M3 BTUX I['€HOB CBs3aHa C
nonaBJIeHMEM alllleTuUTa.

XommuucTokMHMH (Cck) u 1uwokaroH (Gcg) [ABISOTCA IIpMMepaMu
TOPMOHOB CEITOCTH.

B OIOHOM acriekTe [IOJIUIIENITUL HP VIV MMOJIMHYKJIEOTHUIHA A
[IOCJIeIOBATEJIbHOCTE, Komoupyomas HP, WM KIeTKa-XO034WUH, OIIMCaHHHE
B HacCTOflleM IOKYMeHTe, CTUMYJMPYIT alleTuT Yy CcyObekTa TaKMM
obpasoM, UTO CyOBekT norpebjdeT IO MeHbBIIEM Mepe Ha 5%, 10% wmam
15% OoJiblle oMM TIOCJIE BBEeOeHUS IIOJUIIENTHUIa WM IIOJIMHYKJIeoTUIa,
VI KJIETKU—-XO34MHa, OIMCaHHBIX B HacTo4leM OOKYMEHTe, 1o
CPpaBHEHUIO c cyBBeKToOM oo TOTO, Kak [IOJIUIIEIITUL HP NI
INOJIMHYKJIEOTUOHYK I[IOCJIeNOoBaTeJIbHOCTEL, Kooupywomyio HP, WM KIeTKy-
XO34AMHAE, ONMCaHHEE B HacTodAlleM IOKYMeHTe, BBOIOAT CYOBEKTY.
HOTIOJIHUTEJIEHO NI aJjlb TEPHaTUBHO, TIOJIUIIENTUL HP VI
IOJIMHYKJIEOTHUOHAA I[IOCJeNOoBaTeJIbHOCTEL, Komupywomasa HP, wuimM KjleTkKa-
XO3AMH, OIMCaHHBEE B HACTOLAlleM IOKyMeHTe, CTUMYJUPYIT alleTmuT Y
cydmrekTa TakuM o6pa30oM, UTOo uepe3 1 MecHdl II0ocJie IepBOT'O BBeOeHUS
INOJIMIIENTUIA WM I[IOJMHYKJIeOTHIa, WM KJIETKM-XO03aMHa, OIMCAHHBEX B
HacTodAmeM IOKYMeHTe, Macca TeJla CcyObekTa CTaHOBUTCHA IIO0 MeHbIel
Mepe Ha 2%, 5% wmmm 10% OoJbme T[IO CpaBHEHMID C Maccou TeJa
cybrekTa OO TOTO, Kak noJunentun HP MM OOJMHYKIEOTUIHYIO
[IOCJIeIOBRAaTEeJIbHOCTEL, KoIupyomykn HP, WMIM KIeTKYy—-XO03AWMHa, OIIMCaHHHE
B HacToOAmMeM IOKyMeHTe, BBOIAT CyOBEKTY.

B OIOHOM BapMaHTe OCYIEeCTBJIEHUSA TIOJIUIIENTUL HP VIV
MIOJIMHYKJIEOTHUOHAA IIOCJIEeNOBATEJLHOCTL, Komupywomasa HP, wWiIM KJIeTKa-
XO3AMH, OIMCaHHHE B HaCTOAMEeM JOKYMeHTe, CIOCOOCTBYIT CHMWKEHUIO
YPOBHS XOJIMLMCTOKMHMHA (Cck) w/man 1imokaroHa (Gcg) B KPOBU Y
cybBeKTa.

B OIOHOM acriexKTe IOJINIIENTTUL HP VIV MOJIMHYKJIEOTHUIHA A
[IOCJIeIOBRaTeJIbHOCTE, Kooupyomasa HP, WiIM KIeTKa-XO034aWMH, OIMCaHHHE
B HacCTOAIEM IOOKYMEHTE, CIIOCOOCTBYKRT CHWDXEHUIO YPOBHSA
XONMULUUCTOKMHMHAa (Cck) u/mam TiokaroHa (Gcg) B KpoBM Yy CyOBeKTa
IO MeHblley Mepe Ha 5%, 10%, 15% wmmm 20% 1ocjle BBeIeHUSA

IIOJINIIEIITVI O a WJIVM IIOJIMHYKRJIeOTHMIOa, WM KIIETKUM—XO34AMHa, OIIMCAaHHEX B
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HacToAmeM IOKYMeHTe, II0O CPaBHEeHMIO C MX YPOBHeM Yy CcyObekTa IO
TOT'O, KakK IDOJIMIeNTHI HP MiIM [IOJIMHYKIIEOTUIHY II0CJIeIOBaTeJIbHOCTE,
Kogupykomyo  HP, WM  KJIeTKYy-XO03SMHa, OIMCAaHHHE B HacTodmeM
IOOKYMEHTe, BBOIOAT CYOLEeKTY.

B OOHOM BapuaHTe OCYIleCTBJIEHU S TIIOJIUIIEII T HP WIIN
IIOJIMHYKJIEOTUOHAS IIOCJIeloBaTeJIbHOCTL, Koaupywomas HP, WIM KJIeTKa-
XO03SMH, OIMCaHHBEe B HacTOogmeM IOKYyMeHTe, BHSBHBAT IIOHIMKAKIYIO
pPeryAumn  BKCIpeccun T'eHa, KOOUPYKRIETO XOJULUIUCTOKMHUH (Cck),
U/ WMV SKCIOpecCUuM TeHa, KOoIMpyomero IJIkaroH (Gcg), B KJIeTKe WM
KJIeTKax y cyOBeKTa.

B OOHOM acrexkTe IOJIUIIEII T HP WU MIOJIMHYKJIEOTHUIHA A
[IOCJIeEIOBATEJILHOCTL, KoIupykmasa HP, wWiIM KJIeTKa-xX03fAMH, OIMCAaHHEE
B HacTodmeM IOKYMEeHTe, CIOCOOCTBYIT CHMXEHMIO SKCIPecCUur T'eHa,
KOOUPYKIETO XOJIUUMCTOKMHMH (Cck), Tak, UYTO YPOBEeHbL BKCIPEeCCUU
(HanlpuMep, YpoBeHb MPHK) cTaHOBUTCSA II0 MeHbmeM Mepe Ha 5%, 10%,

15% mam 20% HMWXe II0oCJIe BBeIeHMS IIOJMUIENTHUIA WM IIOJIMHYKJIeOTUIA,

nIn KJIETKMU—-XO3AMHA, OIMCaHHEX B HacTodAmeM  IOKYMEHTe, 1o
CpaBHeHMIO C YPOBHEM DBKCIOpeccum y CcydOwpekTa OO  TOTO, Kak
IOJIMIISI T HP WU IOJIMHYKJICO TUIHYIO [I0CJIeIOBAaTEJILHOCTD,
Kooupyiomyio  HP, UM  KJeTKYy-X034aMHa, OmMCaHHEHE B  HacCToOdIeM

IOOKYMEeHTe, BBOIOAT CYOBLEKTY.

B OIOHOM acriexkTe IIOJIUIIEI T HP MJIN MNOJIMHYKJIEOTHUIHA I
[IOCJIeIOBRAaTeJIbHOCTEL, Kooupyomas HP, nWiIM KJIeTka-X034aWMH, OIIMCaHHHE
B HacToOAmeM JOKyMeHTe, CHOCODCTBYIRT CHWXEHMI DSKCIpecCumrM TI'eHa,
KOIVPYKIMeTo TJIIOKAaTOH (Geg), Tak, uTo YPOBEHB DKCIIPECCUN
(HanpuMep, ypoBeHb MPHK) CTaHOBMTCSA IO MeHblled Mepe Ha 5%, 10%,

15% mam 20% HMXe IOCJe BBeleHMdI IIOJMUIENTHMIa WMIM IIOJIMHYKJIeOTMUIAa,

W KJIETKM-XO039MHa, ONMCAaHHHX B HacTodgmeM  JOKYMeHTe, 1o
CpaBHeHMIO C YPOBHEM BSKCIOpeccumu y CcyOwBekTa QOO  TOoTo, Kak
IIOJIUIIEITUL HP WU IOJIMHYKJICO TUIHYIO [IOCJIeIOBATEJIBHOCTE,
Kooupyomyio  HP, WUIM  KJIeTKy-XOo34uHa, OmMcCaHHEHE B HacTodIeM

OOKYMeHTe, BBOIAT CYyOBEeKTY.

[loooepXxaHMe IOIMHLE YAaCTHM KUIEUHMKA

B OIOHOM BapraHTe OCYMEeCTBJICHU S IIOJIUIIEIITU] HP W
NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIMPYKIYH IoJuIenTtun HP,

12Nz KIIETKY—XO34MHa, comepXxallyo YKa3aHHY IIOJIMHYKJIEOTUIHYIO
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I10CJIenOoBaTeJIEHOCTE, mJm RIIETKY—X0O3AMHAa, coepXxalryio
SKCHpeCCMOHHBIﬁ BEKTOpP, conepmammﬁ YKa3aHHY IIOJIMHYKJIEOTUIHYIO
I10CJIenoBaTeJIEHOCTE, VMCIIOJIE YT IJIA IIogomepXaHnM4d JOJIVMHEL JacTM

KMIIeUHMKa (HalpuMep, TOJICTOTO KUIEeUHMKAa W/MJIM TOHKOTO KMUIIeUHMKA)
Yy CcyOmexTa.

[IpuMepH cekKluM (ToO ecTh, 4YacTeM) KUIMeUHMKa BKJIOUAT TOHKUM
KUIIEUHUK  (HaIpMMep, IOBEeHaOllaTUIIEPCTHYKR KUIIKY, TOIYKR KUIIKY U
INOOB3OOMHYI0 KUMIIKY) M/WIM TOJICTHM KUIIEUHMK (HaAOpUMep, CJIEIYD
KUIIKY, BOCXOOAMWUM OTHOEeJI, IIOIEepPeuHEM OTHOeJI, HUCXOOAMNMUM OoOTIeJl U
CUTMOBMIHHM OTIOeJ TOJCTOTO KMIIeUHMKA) .

VicmoJib3yeMEll B HACTOAmEM OOKYMEeHTe TepMHMH «IIoOIepXaHue
OJIMHBEDY O3HavaeT, UYTO IJIMHa 4YacTM KUIIeuHMKa He MeHdeTCcda WiIn
MeHSAeTCH He3HauMTeJILHO rnocJje BBeIleHUA MIOJIUIIENTUIA W
[NOJIMHYKJIeOTHUI A, W KJIETKM—-XO3AMHA, OIIMCAaHHEIX B HaCTOAlEeM
IOOKYMEeHTe, IIO CpPaBHEHMI C IJMHOM UYacTM KUIIeuHMKa OO BBeIeHUS
MNOJIUIIENTUIOA WJIM IIOJUMHYKJIEOTUIa, WIM KIETKU-XO34MHa, OIMCAHHEX B
HacToOAlleM ITOKYMEHTE.

B OIOHOM BapMaHTe OCYyIleCTBJIEHU S MIOJIUIIENTUI W
[NOJIMHYKJIEOTHOHA A I[IOCJIEOOBAaTEJILHOCTD, I KJIeTKa—-xX035aMH,
OIMCaHHEHE B HacTOAmeM OOKYMeHTe, I[IpeIoTBpamalnT yMeHbIeHMe OJIMHE
TOJICTOTO KMIIEeUHMKAa. HOMNOJHUTEJBHO WM aJIbTePHATUBHO, IIOJIUIIENITUO
MM  TIOJIMHYKJIEOTUIHAS IIOCJIEOOBATEJILHOCTD, MM  KJIeTKa—-XO03auH,
OIIMCaHHEHE B HaCTOAMeM OOKYMEeHTe, IIpeloTBpallalnT YyBeJIMUeHMe OJIMHE
TOHKOTO KMIIEUHMKA .

B omoHOM BapmMaHTe OCYmMECTBJIEHMS He3HAUMTeJIbHOE M3MEeHEeHUue
OJIVHEL TOJICTOTO KMIIeUHMKAa v cyfBekTa npelcTaBJIgEeT cobom
YMeHblIeHMe IOJIMHEL MeHee uYeM Ha 5%, 2% wmwm 1% 1nocje BBeIeHUA
NOJIMIIENTHIa WJIM IDOJMHYKJIeOTHIa, WIM KIeTKM-XO034MHa, OIMCAHHEX B
HacToAmeM OOKyMeHTe, II0 CPaBHEHMIO C OJIMHOM TOJICTOTO KUIMEeUHUKa VY
cy®BmeKkTa OO TOTO, Kak noJunentun HP  wWiIM [OOJIMHYKIIEOTHUIHYIO
[IOCJIeIOBAaTEeJIbHOCTE, KoIuMpywomywn HP, WIM KIeTKYy-XO03AWMHa, OIMCaHHHE
B HacCToOAmMeM IOOKYMeHTe, BBOIOAT CYyOBEeKTY.

B opnoHOM BapmMaHTEe OCYmMECTBJEHMS He3HAUMTEeJIbHOE WM3MEHEHUe
IOJIMHEL TOHKOTO KUIIeUHMKa Yy CyObheKTa IMIpeIdcTaBjigeT coboM yBeJIMUeHM e
OJMHEL MeHee uyeM Ha 1%, 2%, 5%, 7% wmm 10% 1ocjle BReIeHUI

IIOJINIIEIITVI O a WJIVM IIOJIMHYKRJIeOTHMIOa, WM KIIETKUM—XO34AMHa, OIIMCAaHHEX B
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HacToAmeM OOKYMeHTe, IIO0 CPaBHEHMIO C OJMHOM TOHKOTO KUIEeUHUKa VY
cybbeKTa OO TOTO, Kak rnoJjgmmnentrny HP wiaM DOJUMHYKIIEOTUIHYIO
[IOCJIeDOBaATEJIEHOCTE, kKoIoupyomywn HP, WM KIIETKYy-X034MHa, OIMCaHHLE
B HacCTOAmEM OOKYMeHTe, BBONOAT CyOBLEeKTYy.

PaBpHB KHUIIEUHMKA

B OIOHOM BapuaHTe OCYIleCTBJIEHUL [IOJIUIIEIITUL HP W

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEeJIbHOCTL, KOIMPYIIYH [IoJullenTtun HP,

12Nz KJIIETKY—X0O34MHa, comepXxallyio YKa3aHHYo INIOJIMHY KJIEOTUIHYIO
nocjienoBaTeJIbHOCTE, 2NNz RIIETKY—-X0O3AMHAa, colepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmamMﬁ YKa3aHHYO ITOJIMHY KJIEOTUIHYIO

[IOCJIeIOBATEJIbHOCTE, WMCIOJB3YIT OJIS YMEHBIIEHVS pa3phHBa KUIEeUHUKA
(HanpuMep, TOJICTOT'O KMIIEUHMKa) Y CcyObekTa (Halpumep, cCcyObBeKTa C
IRD) .

Vcrioslb3yeMell B HACTOSAMEM IOKYMEHTe TepMMH «Pa3phHB KUIIEUHMKA
y cyObekTa» os3HauvaeT HapylleHMe LeJIOCTHOCTU BIUTeJUS CJIAU3UCTOM

OBOJIOUKHM u/ U VISMEeHeHle KoJmuyeCTBa OOKaJIOBUIOHEIX KJIETOK B

BOUTEJIUN, U/ U M3MeHeHue KOJIMUEeCTBa VIMMY HHEIX KJIETOK,
VHQUJIb TPUPR YIOIMX CODOCTBEHHYD IJIaCTUHKY CIIU3UCTON OBOJIOUKHU
KHUIIIedHMKa .

B OIOHOM BapMmaHTe OoCymeCTBJIEeHUA ITOJIUIIEIITU T MIJInN
ITOJIVIHYKJIeOTMIOIHAA I10CJIeDOBaTeJIBLHOCTE, WJInN KJIETKA—X0O34AVMH I1O

n300peTeHnn YMeHbMalT WIM OpeloTBpallaldT HapylleHre LeJIOCTHOCTHU
SOUTENIUA CIUSUCTON OOOJIOUKM W/MIM YMEeHBIAT WM IpeloTBpamaiT
COoKpalleHMe KOJIMUeCcTBa OOKaJIOBUOHHX KJIETOK B SOUTEJIUM, W/UIINU
YMEeHBMAKT WM OPeOoTBpamalkT MWHQMJIbLTPAMKD MMMYyHHEX KJIETOK B
COBCTBEHHYID IIJIACTUHKY CJIIM3MCTOM OO0O0JIOUKM KMIIeUHMKA .

B OIOHOM BapMaHTe OCymeCTBJIEHNS YyMeHbIeHne HapylmeHnUs
LIeJIOCTHOCTHY  SIUTEeJMS  CJAM3UCTOM  ODO0JIOUKM IOpelcTaBJigeT cobom
YMeHbIleHMe II10 MeHbel Mepe Ha 5%, 10%, 15% wmam 20% KoJIMUeCcTBa
BakTepul, BHXOIANMX M3 I[IPOCBEeTa KUIeUHVKAa B KJIETKM KUIeUHMVKAa,
[IoCJle BBeIeHMSa IIoJMIIeNTMIa WM OOJMHYKJIeOoTHMIa, WM KJIeTKU-
X0o3aMHa, OIIMCAHHEIX B HacCToAmeM IOKYMeHTe, 0 CpaBHEHUK C
KOJIMUYeCTBOM OaKTepul, BHXOOAMNMX M3 I[IPOCBeTa KUIeUHMKa B KJETKU
KMIIeUHMKaA, v cyOBeKTa oo TOTO, Kak MNOJIUIIENTHUO HP WM
MMOJIMHYKJIEOTUIHYK IIOCJIENOBATEJBEHOCTE, Koauvpypomyk HP, WiIM KIETKy-

XO34MHa, OIMCAaHHEE B HACTOAINEM IOKYMEHTE, BBOOAT CYOBEKTY.
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B OOHOM  BapuaHTe OCYyIleCTBJICHUS yBeJIMdeHre KOJIMYeCTBAa
BOKAJIOBUOHEIX KJIETOK B DSIUTEJIMM IIpelcTaBjisgeT coboy yBeJnuueHUe II0
MeHbIleM Mepe Ha 2%, 5%, 10%, 15% mum 20% koJdMuecTBa OOKAJIOBUIOHBIX
KJIETOK B DRIUTEJIMM Y CcyObeKTa II0cJie BBeIOeHMSI IIOoJIMIeNTUOa WK
IIOJIMHYKJIEOTHI A, WIIN KJIETKM—-X03AMHAa, OIIMCAaHHEX B HacTodgmeM
IOOKYyMeHTe, II0 CpaBHEeHUI C KOJMUEeCTBOM OOKAaJIOBUOHHEIX KJETOK B
SOUTEJIUN y cybmeKTa oo TOTO, Kak IIOJIMIIEIITUL HP WIIN
IIOJIMHYKJIEOTUOHYID IIOCJIeIOoBaTeJIbHOCTL, Koaupywmyil HP, WIM KIETKY-
X035 MHAa, OIMCAHHHE B HACTOAIEeM IOKYMeHTe, BBOIAT CYyDBLEeKTY.

B oOHOM BapuaHTe OCYIEeCTBJEeHMS YMeHblleHre MHOUIILTpalun
VMMYHHEIX KJIETOK B COOCTBEHHYILD IIJIACTHMHKY  CJMUBUCTOM OOOJIOUKMU
KUIIeUYHMKa SABJIAETCH TakuM, UYTO 3a OIpeleJIEHHHEM I[Iepuol BPEMEHU
(HanpuMep, 24 uyaca) ¥VWMeeT MeCTO YMeHbIeHMe II0 MeHbIeW Mepe Ha

5%, 10%, 15%, 20% wmam 30% KOJIMUECTBa MMMYyHHHX KJIETOK (HaIpuUMep,

T-KJIETOK) , IIPOHMK AKX B COBCTBEHHYIO IIJIaCTVMHRKY CIIU3UCTON
OBOJIOUKHM KMIIe4YHMKa, Iiocjie BBeIE€HNA TIOJIUIIEIITV IO a Znnzi
IIOJIMHYRJIEOTH oA, VI KIIETKM—-XO34MHa, OIIMCAaHHEIX B HacTodleM

OOKYMEHTe, II0 CPaBHEHUMI C KOJMUECTBOM MMMYHHHX KJIETOK (HaIpuMep,
T—KﬂeTOK), IIPOHMKaIMX B CO@CTBGHHVD IIJIaCTUHRY CHMSMCTOﬁ

0BOJIOUKM KUIEeUHMKa KJIeTKM, Y CcyObeKTa IO TOTO, Kak IIoJuIentun HP

MM  OOJMHYKJIEOTUMIHYID IIOCJIeIOoBaTeJIbHOCTL, kooupyomyko  HP, MJIn
KJIETKY-X034MHa, OIIMCAaHHLEe B HacTodgmeM IOOKYMeHTe, BBOOAT
CYDBEKTY .

[IpoBOCHANMTENbLHEE TI'€HH M TI'€HH, BJIMSIOIME Ha LI@JOCTHOCTL
Baprepa
B OIIHOM BapraHTe OCYIeCTBJIEHU S [IOJINIIEIITHL HP NI

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIUPYKIYH IoJuIienTtun HP,

I KIIETKY—X0O34MHa, comepXallymo YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, i RIIETKY—X0O34AMHAa, CcoepXxalyio
SKCHpeCCMOHHHﬁ BEKTOpP, conepxammﬂ YKas3aHHY IIOJIMHYKJIEOTUIHYIO

II0CJIenOoBaTeJIEHOCTE, VCIIOJIE3YKRT IIJIA pPpel'YJIALNMM 3SKCIIpeCCHMM OIOHOTI'O
uinm  BoJiee IIPOBOCIIAJIMTEJIEHEIX T'€HOB n/ N IIPOTHMBOBOCIIAJIMTEJIBE HEIX
I'eHOB, u/nnm OOHOTO WM ©OoJiee T EeHOB, BIIMAKIMX Ha LIeJIOCTHOCTE
6apbepa B KJIETKe WM KJIeTKax y CcybmekTa.

B OIDHOM BapMaHTe OCYILECTBJIEHMI TEepMMH «PeryJIALMdg» O3HauaeT

TIOBHIIAIOITYIO peryJIduvin SKCIIpeCCH1M OIOHOTO I DoJiee
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IIPOBOCIIAJIMTEJIBE HEIX I'eHOB mJin IIPOTHMBOBOCIIAJIMTEJIE HEIX I'eHOB. B
aJIbETEPHATMBHOM BapMmaHTe OCymeCTRBJICHMA TEePMIMH LKpelyJIdumAa»
O3HadaeT TIOHMXayn peryJIduvin SKCIIpeCCHUMA OIOHOTO I DoJiee
IIPOBOCIIAJIMTEJIEHEIX T'€HOB WJIM IIPOTUMBOBOCIIAJIMTEJIEHEIX T'€HOB.

B OIOHOM BapMmaHTe OCymeCTBJICHMA ITOJINIICIITNL HP MJIn
IIOJIMHYKJIEOTMIOHad IIOoCJIeIOoBaTeJILHOCTE, RoIIMpywmaAda IIOJIMIIEeIITVI HP,
WM KJIETKa-XO034AMH, OINMCaHHBE B HAaCTOMAlleM OOKYMEeHTe, CIOCOOCTBYIOT
IIOHMXAKIe peryiidurm SKCIIpeCCH1MA OIOHOT'O I DoJiee

IIPOBOCIIAJIMTEJIBEHEIX T'€HOB B KJIETKEe WMJIM KJIeTKax Yy cyOBeKTa.

MCHOHBByeMHﬁ B HacToAleM JOKYMEHTE TEePMMH
«HpOBOCHaHMTeHbHHﬁ I'eH» O3HadaeT I'eH, KOTOpHﬁ, Inpn eTro
SKCIIpeCcCrM1, CTVMYyJIMpyeT BOCIIaJIeHHre . HpMMepH IIPOBOCIIaJIMTeJIb HEIX

TeHOB BKJIOUAKT TeHH, KoaupyllMe, HO 0e3 orpaumueHus, I1L1-fB, IL4,
I.5, 1I1L6, 1IL8, IL12, 1I1IL13, 1IL17, 1IL21, IL22, 1IL23, 1IL27, IFNy,

CcCLz2, CCL3, CCL5, CCL20, CXCL5, CXCL10, CXCL12, CXCL13 m TNF-a.

B OIOHOM BapMraHTe OCYymeCTRBRIJIEHNA HpOBOCHaﬂMTeﬂbHHﬁ I'eH

BHIOMPAIT M3 TPyMe, cocTosmer m3 IL6, CXCL10 m TNF-o.

B OIHOM BapuaHTe OCylmeCTBJIEHNS YPOBEHD DKCIIPEeCCUN
(HanpuMep, YpoBeHb MPHK) opmHOoro wmim 0oJiee MIPOBOCHAJMTEJIbHEX
TeHOB CHMWXaeTcsa (TO eCcThb, MMeeT MeCTO IIOHMWXKaklas peTryJalumda) Tak,
UTO YPOBEHbL CTAaHOBUTCS 10 MeHbel Mepe Ha 10%, 20%, 30%, 40% wawm
50% Hmxe T1ocJe BBeleHWUS IIOJUIENTHMIa WJIM DOJMHYKJIeOTHIa, WK
KJIETKM-XO34MHa, OIMCAHHEIX B HACTOAmMEM OOKYMEHTe, II0 CPpaBHEHUD C
YPOBHEM N cybmekTa oo TOTO, Kak IIOJIUIIEII T HP WIIN
[MOJIMHYKJIEOTUIHYK IIOCJIENOBATEJBLHOCTE, Koaupywomyl HP, WIM KIETKy-—
X03aMHa, OIMCAaHHBEE B HACTOAMeM IOOKYMeHTe, BBOIOAT CYDLEKTY.

VcroJib3yeMEl B HaCTOAMEeM IOKYMEHTe TepMUMH «IeHH, BJIMAKIME
Ha LIEJIOCTHOCTD Bapbepa» O3HauvaeT TeH, KOTOPHIM, Ipu ero
SKCIpEeCcCcuM, uIrpaeT pPoJb B OYHKIMM Oapbepa KUIEUHMKa, TaKoW Kak
BOCCTaHOBJIEHME Bapbepa u npeloTBpalleHre IIPOHUKHOBEHUSA
MUKPOOPTaHMU3MOB 3a Bapbep. [TprMeprL T'eHOBRB, BJIM SIOMMX Ha
IIeJIOCTHOCTE Oapkepa, BKJOUAKLT TeHH, KoIupykomue Retnlg|Retnlb,
Si, Defa24, Hsdllb2, Hsdl7b2 u Nrldl|Thra.

B opnHOM BapmMaHTe OCYIMECTRBJIIEHMS TEPMUH «PeTyJIalMa» O3HadaeT

IIOBHIMIAKIMYK PeTrYyJIALMIO 3SKCIIpeCCHMM OIOHOI'O WJIM foJjiee TEeHOB, BJIMAKIMX
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Ha LeJIOCTHOCTL Oapbepa. B aJlbTepHaTHMBHOM BapMaHTe OCYIeCTBJIEHUSA
TepMUH «PeryJauua» O3HavaeT IIOHMXKAKIYD PeryJdlrio BKCIPpeCcCUM
OOHOTO MM BoJiee TEeHOB, BJIMAKIMX Ha ILeJJOCTHOCTL Oapbepa.

B OoHOM BapuaHTe OCyMeCTBJIEHU S TIOJIUIIENI T HP W
IIOJIMHYKJIEOTUOHAS II0CJIeNOBaTeJIbHOCTL, KoOupyklmas noJaunentmun HP,
MM KJEeTKa-xXO03AMH, OINMCAaHHEIE B HaCTOAlMeM IOOKYMeHTe, CIOCODCTBYIOT
IOBHIMAKMEN PpPerylaluMuy 5SKCIOpeCcCUuM TeHOB, BJIMAKIMX Ha LeJJOCTHOCTD
Bapkepa, B KJIeTKe WIM KJeTKax y CcyObekTa.

B omHOM BapuaHTe OCYIEeCTBJIEHUS T'eH, BIMAKIMM Ha LeJJOCTHOCTDb
Bapkrepa, BHOUpalT M3 TPYNNH, cocTodamer w3 Retnlg|Retnlb, Si,
Defa24, Hsdllb2, Hsdl7b2 m Nrldl|Thra.

B OOHOM BapuaHTe OCyleCTBJIEHUSA YPOBEHD DKCIPECCUN
(HanpuMep, ypoBeHb MPHK) omHOTO wmIM ©0o0Jiee TeHOB, BIMAKIMX Ha
LIeJIOCTHOCTEL Oapbepa, I[IOBHIIaeTCcsa (TO €CTh, MMEeeT MeCTO IIOBHIIAKIASA
peryiaaumsa) TakK, UYTO YPOBEeHL CTaHOBMTCSA IIO0 MeHbmeM Mepe Ha 10%,
20%, 30%, 40% wmium 50% BHIIe I[OCJI€ BBeIOeHMI MIOJUIeNTUuIa WU
[IOJIMHYKJIeOTHUna, W KJIETKM—-XO34MHa, OIMCaHHHBIX B HaCcToOAleM
IOOKYMeHTe, TIIO CPaBHEHMI C YPOBHeM Yy cyd®mekTa OO TOTO, Kak
[IOJIUTIEIITUI HP W IOJIMHYKJIEO TUIHYIO IIoCJIeIOBaTEeJIbHOCTD,
Komupyomyioo  HP, WM  KJIeTKYy-XO034auHa, ONMCAaHHLEe B HacToOAleM
IOOKYMEeHTe, BBOIAT CYyOBEKTY.

B OoHOM BapuaHTe OCYMeCTBJICHU S TIOJIUTIEIITUL HP W
IIOJIMHYKJIEOTUOHAS II0CJIefOBaTeJIbHOCTL, Kooupyklmas [noJaunenTtun HP,
MM KJIETKa-XO3AMH, OINMCAHHBEIE B HaCTOAlleM IOOKYMEHTe, CIOCODCTBYIOT
IIOBHIMAKIEN PeTVJISAUUM SKCIPEeCCUM IPOTHMBOBOCIIAJMUTEJILHEX T'eHOB.

Perynsimsi SKCIPeCcCUM I'eHOB

B OoHOM BapuaHTe OCyMeCTBJIEHU S TIOJIUTIEII T HP WJIn
IIOJIMHYKJISOTUOHYID II0CJIeNOBaTeIbHOCTL, KOoOuUpyllyl noJaunentmun HP,
WIn KJIETKY-XO03AUHa, comepxamyio yKas3aHHYIO TIOJIMHYKJIEO TUOHYIO
IocjiefoBaTeJIbHOCTD, W KJIETKY—-X03AUHA, comepxanyio
SKCIPECCHUOHHEM  BEeKTOP, comepxXamui yKas3aHHYD IOJUMHYKJIEOTUIHYIO
IoCJIeIOoBaTEJIbHOCTL, MCIOJL3YIT OJS PeTrVyJSAlMM SKCIPecCUuMrM B KJIeTKe
WIM KJeTkax y cydwekTa (Hanpumep, cydwekTa ¢ IBD) oOHOTO WM
foJjlee T'eHOB, BHOPAHHHX M3 TPYIIIH, COCTOAmeM M3 I'eHa OeJjika 3-0eTa
N3 peleHepHpylIUX OCTpoBkoB (Reg3b), rIeHa pe3mMCTUMH-IIOOOOHOTO

TaMMa/pe3UCTUH-TIONOBHOTO BeTa DeJika (Retnlg|Retnlb), T'eHa
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caxapas3H-M30MaJibTaszH (aJbda—TJIIKO3MIa3H) (Si), T1TeHa @medeH3UHA-
ancda 24 (Defa24), r1eHa 1l1-0eTa-I'MOPOKCUCTEPOUN-IeIUOPOTIEHAa3E
TUIIa 2 (Hsd11b2), TeHa 17-0eTa-TUAPOKCUCTEPOUI-OeTIUIPOTeHa 3k

Tumna 2 (Hsdl7b2), rTeHa pesucTHUH-NIOOOOHOM MoJiekyJn-0eTa (RELMb) wm
TeHa fAOepHOTO pelenTopa 1D1/ anbba-pelenTopa TUPEOUIHOTO TOPMOHA
(Nrldl|Thra) .

Vicrionb3yeMEe B HaCTOAMEM INOKYMeHTe TepMMHH «Reg», «Reg3» u
«Reg3b» 4gBIAK0TCA B3aMMO3aMeHSIEMEBEIMA .

Vcrioslb3yeMEe B HaCTOMAMEM OOKYMeHTe TepMMHH «Hsd», «Hsdl7b2»
i «Hsd1l7b2» gaBjdioTCcd B3aMMO3aMeHSeMbIMUA .

B oOHOM BapMaHTe OCYIECTRBJIEHMS TEepMMH «PeryJIdluua» O3HadaeT
IOBHIMAKIYID PEeTryJalMid SKCIPEeCCHMM T'eHOB. B aJlbTEPHATMBHOM BapHaHTe
OCYMEeCTBJIEHMUA TEepMMH «PEeTryJigluMa» O3HauaeT I[IOHWXAKIY pPeIlyJISLNI
SKCIIPECCUM I'eHOB.

Hacrodmee wm300peTeHMe IIOJIE3HO IJId pPenyJfaluuK HBKCIpeCCUn
MIPOBOCIIAJUTEJILHEX T'e€HOB U/WMIM TeHOB, BJIMAKIKMX Ha LeJJOCTHOCTD
Bapbepa.

Bo uzbexaHVe COMHEHUM, I[IPOBOCIAJMUTEJIbHEE TeHH BKJIOUAIT T'eHH
1L.-f, I1L4, IL5, IL6, 1IL8, ILl2, IL13, IL17, IL21, IL22, 1IL23,
IL27, IFNoa, CCL2, CCL3, CCL5, CCL20, CXCL5, CXCL10, CXCL12,

CXCL13 m TNF-o.

Bo wuzBexaHMe  COMHEHUMN, TeHH, BJMAKIME Ha IeJJOCTHOCTL
Daprkepa, BKJIOUamnT TeHe Retnlg/Retnlb, Si, DefaZ24, Hsdl1lb2,
Hsdl7b2 mu Nrldl|Thra.

B OIOHOM BapMmaHTe oCymeCTBJIECHMA ITOJIUIICSIITV ] MJin
IIOJIMHYKJIEOTHMIOHaHA II0CJIeOOBaAaTEJIEHOCTE, i1 KIJIeTKa—-X034MH,
OIIMICaHHEIE B HacToAdleM OJOKYMEHTE, CIIOCOBCTBYIT CHVMXEHMNIO

SKCIpPEecCUuM OIOHOTO wmiaM  ©OoJjlee  TeHOB, BEHIOPAHHEIX M3  TPYIIIIH,
cocrTodmer w3 TeHa Oejika 3-0eTa W3 pereHepVpPpYyoIMUX OCTPOBKOB

(Reg3b); TeHa pPe3UCTUH-TIONOOHOTO TamMma/pe3UCTUH-TIONoOHOTO OeTa

BeJika (Retnlg|Retnlb) ; TeHa  Pe3UCTUH-TIONOOHOM  MOJIeKyYJIE-0eTa
(RELMb); TeHa caxapa3H-M30MaJlbTa3H (aJibda—TJIoKO3MIaSH) (S1) wm
I'eHa nedeH3mMHa-aJbda 24 (Defa24). HamnpumMmep, VYPOBeHb DBKCIPECCUU

(HampuMep, YpoBeHb MPHK) onmHoro wmimM ©6oJiee TeHOB, BHOPAHHHX U3

T'OYIIIIEL, CHIMXaeTCHAd (To eCThb, mMeeT MeCTO IIOHMXalaAd peI‘yJ’IF[LU/IF[)
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Tak, UYTO YPOBeHbL CTaHOBMTCA II0 MeHbel Mepe Ha 10%, 20%, 30%,
40% wmam 50% HMXe IIocJie BBeOeHMd IIOJIMIIeNTHUIa WM IIOJMHYKIIEOTHIA,
W KJIeTKM-X03AMHa, OIIMCaHHEX B HaCTOAIEeM OOKYMEHTEe, 1o
CpaBHEHMK C YPOBHeM Yy CyOBEeKTa IO TOT'O, Kak noJjmrnentun HP wim
MMOJIMHYKJIEOTUIHYK IIOCJIENOBATEJNIEHOCTEL, Koauvpywomyl HP, WM KIETKy-—

XO34MHa, OIMCAaHHEE B HAaCTOAINEM IOKYMEHTEe, BBOOAT CYOBEKTY.

B OIHOM BapraHTe OCyIMeCTBJIEHUS IIOJIUTIEIITUL W
IOJIMHYKJIEO TUOHA I [IOCJIeIOBaATEJILHOCTE, NI KJIeTKa—-X03aUH,
OIMCAaHHHE B HaCcTOg1IeM IOKYMeHTe, CIIOCOBCTBYIOT YBeJIMYeHUO
SKCIIPecCur OoOHOTOo wiaum 0BoJjlee  T'€HOB, BHIOPAHHEX M3  TPYIIIH,

cocTodAmen M3 TeHa 11-0eTa-TUIPOKCUCTEPOUI-OeTUIpOoTreHas3s Tura 2

(Hsd1l1lb2), reHa 17-0eTa-IMOPOKCUCTEPOULO-OeIuaporeHass Tulla 2
(Hsd17b2) u TeHa AOEPHOTO pelenTopa 1D1/aneda-pelenropa
TUpeouIHOTO TopMoHa (Nrldl|Thra). Hampumep, YPOBEHBb BKCIPECCUU

(HanpuMep, ypoBeHb MPHK) omHoro wmiaM ©OoJiee TEeHOB, BHOPAaHHEIX U3
TPYIIH, TIOBHIMAaeTCsa (TO €eCThb, MMeeT MEeCTO IIOBHIIAKIASa pPeryJIauusd)
Tak, UYTO YPOBeHb CTaHOBUTCSA IO MeHbmeM Mmepe Ha 10%, 20%, 30%,
40% mam 50% BoIe IIOCJI€ BBeIeHWUS IIOJIMIENTUIA WM IIOJMHYKJIeOTUIA,
NI KJIETKM-X0O3AMHAa, OIIMCAaHHBIX B HacTodmeM  JOKYMeHTe, 110
CPaBHEHUID C YPOBHeM Yy cCcy®bekTa IO TOTO, Kak [noJgunenTtun HP uiu
IIOJIMHYKJICOTUIOHYIO II0CJIeIOBATEJILHOCTL, Koaupywomyio HP, WIM KIeTKY-
X03SMHAa, OIMCAaHHHE B HACTOLdleM IOKYMeHTe, BBOIAT CYDBEeKTY.

[IpoBROCHIANMNTEJILHEHE ITIYTH

B OIOHOM BapuaHTe OCYIeCTBJIEHU S TIIOJIUIIE I T HP WIIN

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIUPYKIYH IoJullenTtun HP,

12NNz KJIIETKY—XO34MHa, cComepXxallyno YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, i RJIIETKY—X0O34AMHAa, CcoepXxalmyio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬂ YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, VMCIIOJIE YT IJI4 YMeHBIIeHM A AKTHMBalIVI

IPOBOCIAJMTEJILHEX IIYyTel B KJIeTKe MM KJIeTKax y CcyObheKTa.
YMeHbIIeHre aKTUBALIUA IPOBOCIAJNTEJIbHEX oyTen MOXHO
onpemesIATL IIyTeM olpelelIeHMd BOCIaJleHUd Yy CcyOheKTa.
BocnajleHre y CyOBeKTa MOXHO ONpenesiaTh IIyTeM oIpelelieHUd
YVPOBHEM  IIPOBOCIHAJMUTEJILHHX  LIMUMTOKMHOB U  XEeMOKMHOB B  TKaHM,
CHIBOPOTKe U/UjiIM odpaslax obekaaui y cyObeKTa OO M IIocJe TOoTo, Kak

IIOJINIIeIITV O WJIM IIOJIMHYKRJIeOTH ]I, JiMm KIIETKY—X0O34MHa, OIIMICaHHEIE B
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HaCTOAIEM IOOKYMEHTE, BBOOAT CyOBEKTY . Hampumep, MOXHO
KOHTPOJMPOBATh YPOBHUM OINHOTO MM 0OoJjlee u3 ciaenywomux: I1L-1, IL-4,
1.5, 1Le, IL-8, IL-12, I1L-13, 1IL-17, 1IL-21, 1IL-22, 1IL23, TNFa,
IFNy, CXCL1, CXCL10, CCL20, KaJIbIIPOTEKTUHA B CEIBOPOTKE "
dpexkanmax, SA1009/SA1008 KaJIb UMM~ CB A 35Balolmx HeJIKOB u
MHTepbepoHOB 1 TUIAE, CD wMapkepoB, TakmuMx kKak CD163, CDh1l4,
BOCHAJIMTEJIbHEX (AaKTOPOB TPAaHCKPUIILMM, Takux kKak NF-kf, STAT, wu
MAPxMHa?z, C—pPeaKTUBHOTO BeJika (CRP), CKOPOCTHU ocenmaHusg
spurpounToB  (ESR), OeJIKOB KOMILJIEMEHTa, CHBOPOTOUHOI'O aJibOyMMHA,
IPOBOINTEL TUCTOJOTUUECKY OlLIeHKY I1IeJIeBHX TKaHell ¥ OpraHOB,
MHIEKCOB aKTHMBHOCTK OOJIe3HeN.

B OIOHOM BapMaHTe OCYIleCTBJIEHUA MIOJIUIIEN T HP VI
INOJIMHYKJIEOTUOHYK IIOCJeIOBaTeJIbHOCTL, KOIMPYKIyK IIoJullentun HP,
NI KJIETKYy—-X0O34MHa, comepXallyio YKa3aHHY MNOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, NI KJIETKY—-XO341Ha, ComepxXallyo
SKCIIPECCUOHHEM  BEeKTOp, comepXammuy yKaz3aHHYD IIOJMHYKJIEOTUIHYIO
IoCJIeIOBaTEeJIbHOCTL, MCIOJbL3YIOT IJIS YMEHbIeHUS aKTUBHOCTHU W/WUJIn
skchnpeccun NF-kf3 B KJIeTke WM KJIeTKaxX (Takux KaK SIUTesMallbHHe
KJIETKH, SIMIOepMalibHEE KJIETKHU, HeMpOHAaJlbHEEe KJIETKH, KJIETKU
IeyeHu, CceJle3eHKM, IIOUKM, JeTKOoTOo, ceplla MW/WUiIM IOIKeJIYIOUHON’
XeJlesH) Yy CcybmekTa.

Hanpyﬂvlep, aKTVBHOCTb NF—KB YMeHbIIaeTCAd TakK, 4YTO aKTHMBHOCTDBb

Q

NF-k cTaHoBMTCHS IO MeHbImel Mepe Ha 10%, 20%, 30%, 40% wumm 50%
HMWXEe TIIOoCJIe BBEeOeHWUSA IIOJMIENTMIAa WM IIOJMHYKJIIEOTUIOAa, WM KIETKU-
XO35AMHAa, OIMCAHHHX B HACTOAMEM OOKYMEHTe, II0 CPaBHEHMI C YPOBHEM
y cyOmBexkTa QOO TOTI'Oo, KakK [noJmnentun HP wWMiIM [ODOJIMHYKJIIEOTUIHYO
[IOCJIeIOBRaTEeJIbHOCTEL, KoIupyomykn HP, WIM KIeTKYy—-XO03AWMHa, OIIMCaHHHE
B HacToOAmMeM JOKyMeHTe, BBOIAT CyOBEKTY.

Hanpuwmep, YPOBEHbE BSKCIPeCCUn (HanpumMmep, MPHK) NF-x[3
yMeHbmaeTcsa (TO eCTh, MMeeT MEeCTO IOoHMXaKmas pernyJialumsd) TakK, 4YTo
YPOBEHL CTAHOBUTCHA IO MeHbmeM Mepe Ha 10%, 20%, 30%, 40% wuam 50%
HIMWXE TIIOCJIe BBEeOEeHWUSA IIOJMIENTUIA WM IIOJMHYKIIEOTUIOA, WM KIETKU-
XO3AMHA, OINMCAHHHX B HACTOAMEM IOOKYMEHTe, II0 CPaBHEHMK C YPOBHEM
y cCcyOBexkTa OO TOI'o, KakK [noJmnentun HP wiIM  [ODOJIMHYKJIIEOTUIHYO

IOCJIeIOBATEJIBHOCTE, KOIMPpyomMyn HP, WIM KJIETKY-XO034MHAa, OIMCAHHEHEe
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B HacTodmeM IOKyMeHTe, BBOIAT CYyDBEKTY.

[ImueBapnUTeNILHEN TPaKT

JacTu IUMeBapUTeJILHOTO TpakTa BKJIIOUAIT  pPOT, IMImeBOI,
XeJIYOOK UM KUIIeUHUK (Tako¥ KaK TOHKMM KMUIEUHUK (HanmpuMep,
IBeHaOUaTUIIEPCTHY KUIKY, TOMYID KUIIKY UM IOOB3IOOMHYI KUIIKY) M/WIK
TOJICTHM KUIMEUHUK (HaopuMmep, CcJenyln KUIKY, BOCXOOAMMM OTHeI,
[IOIIepeuHE OTIOeJI, HUCXOOAMWM OTIOeJl M CUIMOBMIHHM OTOEJI TOJICTOTO
KMIIeYHUKAa ) ) .

B HacToOAmeM OOKYMEeHTe TepMMH «TOJICTHM KUIIEUHMK» MOXeT OHTb
MCIIOJIL30BaH B3aMMO3aMeHSIeMO C TEePMMHOM «TOJICTasd KMIIKa».

B OOHOM BapuaHTe OCYyIleCTBJIEHU I TIOJIUIIEIITUL HP WIIN

MNOJIMHYKJIEOTUOHYID I[IOCJEeIOBaTeJIbHOCTL, KOoIMpYyIyl nojgunentun HP,

VI KIIETKY—-X0O34dMHa, comepXxalyno YKasaHHY TIOJIMHYKJIIEOTVMIHYIO
I1I0CJIeIOoBaTEJIBHOCTE, VI KJIETKY—-XO34dMHa, cogepxamyo
SKCHpeCCMOHHHﬁ BEeKTOpP, conepmamnﬁ YKasaHHY TIOJIMHYKJIIEOTVMIHYIO
I1oCJIenoBaTeJIBHOCTE, VICIIOJIBE 3YKT IOJIA YIIydlieHM A COCTOAHMA

IMIMeBaAPUTEJILHOTO TpaKTa y cyObeKTa.

VCIIOJIB3YEMEIM B HACTOAMEM  HOOKYMEHTEe  TepMMH  «YJIYUlleHUe
COCTOSHUA MNIMIEeBapUTEJILHOTO TpakKTa» o3HauvaeT YyMeHbIeHMe YPOBHI
BOCHAaJIeHMd B I[IMIeBapUTeJIbHOM TpakTe WM eTo  dYacTu  U/Uiu
yIIyulleHe MUKPOOMOTH KMUIIEeUHUKA .

B oIHOM BapMaHTe OCVYIIeCTBJIEHMAI YPOBEHbL  BOCIaJIeHuS B

IMMeBapUTeJILHOM TpakTe CTaHOBMTCS II0 MeHbmleM Mepe Ha 10%, 20%,

30%, 40% W 50% HIMXe rocJie BBeIeHUd [IOJIUIIENTU O A WJIN
IIOJIMHYKJIeOoTHIa, W KJIeTKM-X035AMHa, OIMCAaHHEIX B HacCTOAIeM
IOOKYMEHTe, TIIO CPaBHEHMI C YpPOBHeM Yy cCcyOBekTa OO TOI'O, Kak
[IOJIUIIEITHUI HP W I[IOJIMHYKJIEO TUIHYIO MIOCJIeIOBATEJILHOCTE,
Kooupyomykn  HP, W KJIeTKy—-X035aMHa, OIMCaHHEe B HaCTOAIeM

OOKYMEHTEe, BBOIOAT CYOBEKTY.
B OIOHOM BapMmaHTe OCymeCTBJIECHNA ITOJINIICIITHUI HP MJin

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIUPYKIYH IoJullenTtun HP,

I KJIIETKY—XO34MHa, cComepXxallyo YKa3aHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTEeJIEHOCTE, M RIIETKY—X0O3A4AMHAa, CcoepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepxammﬂ YKa3aHHYo IIOJIMHY KJIEOTUIHYIO
I10CJIenoBaTeJIEHOCTE, VMCIIOJIE YT IOJIA YIIyUdIIeHN A NMKpO@MOTH

KMIIeUHMKa Yy CcyObheKTa.
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MCHOHBByeMHﬁ B HacCcToAdleM JOKYMEHTEe TEePMIMH «MMKpO@MOTa
KMIMIeYHMKa» O3HaudaeT MMKPOOPTI'aHVM3MEI, KOTOPEE KUBYT B
IIMmepapmMTeJIEHOM TParTe KMBOTHEIX—XO3A4AEB. oTHU MVKPOOPTI'aHVM3MEI
BHIIOJIHAKRT CaMBle pPa3JIMYHEE MeTaboJIMuecKue, CTPYKTYPHEIE, 3allMMTHEIE
n opyrre IIOJIe3HEEe @yHKHMM.

MCHOHBByeMHﬁ B HacCcToAlleM JOKYMEHTEe TEePMIMH KYJIydlieHNVe

MMKpO@MOTH KMIMIeUYHNMKa» O3HadaeT YyBeJIMUeHNMe KOJIMYeCTBa M/MHM BMIOOB

XKelJlaTeJIbHEX MMKPOOPTI'aHM3MOB, IMIPUCYTCTBYRIIMX B KUMIMIe4YHNVKE Y
CcyOBeKTa (Hanpmmep, XOBHMHa), M/MHM yBeJIMdeHne AKTVMBHOCTU
YRKas3aHHEX XKelJlaTeJIbHEX MMKPOOPT'aHM3MOB Inpn BEITIOJIHEHUNM nx

MeTaboJIMUEeCKUX, CTPYKTYPHEX, 3allMTHEIX M IOPYTHUX IIOJIE€3HEX QYHKINN.
TepMMH «yJydlleHVMe MUKPOOMOTEL KMIIEUHMKA» TakXke MOXeT O3HauaThb
YMeHbIIeHVE KOJIMUeCTBa U/MUJIM BUIOB HeXeJATeJIbHEX MUKPOOPTaHU3MOB,
NPUCYTCTBYIOIMX B KUIIEUHMKE Yy CcyObekTa (HampuMep, XO03AuHa), u/Wiu
YMeHblIleHe aKTUMBHOCTM YyKa3aHHEX HeXeJlaTeJIbHEIX MUKPOOPI'aHU3MOB
[IPY BHIIOJIHEHUM UX MeTaOOJUUECKMX, CTPYKTYPHBEX, 3BallMTHHX M IPYIUX
IIOJIE3HHX QYyHKLIUN.

MMKPOOPIT'aHUBME, IIPUCYTCTBME KOTOPHEIX XeJlaTeJIbHO B KUIIeUHUKE
X034AMHa, ABJIAITCA TakKuMM MUKPOOpTaHM3MaMM, KOTOPBEE  BHIIOJIHAKT
3allTHEE 7 [IOJIE3HEE byHKUINM . BakTepnuu Firmicutes n/Uim
Bacteroidetes SBIA0TCA IIpUMepaMM XeJlaTeJIbHEIX MUKPOOPTaHM3MOB B

KMIMIeYHMKe XO34AMHa.

MMKpOOpPaHMBMH, IIPMUCYyTCTBHE KOTOPEHX HeXeJlaTeJIBHO B
KUMIMeYHNMKE XO34dVMHa, ABJIAKTCA TaxkVviM1 MMKPOOPpI'aHM3MaMM, KOTOPEHE
MOTWYT IIPellIATCTBOBATE BEIIIOJIHEHMIO MeTaboJIMUeCKUX, CTPYKTYPHEX,

BallMTHEIX M IOPYTIUX TIOJIE3HEX O(QYHKIWM XeJlaTeJIbHBEIMY MUKPOOPTaHM3MaMM
B KMIIeUHUKe. HJONOJIHUTEJIBHO WM aJIbTepHaATUBHO, HeXeJlaTeJIbHBMA
MUKPOOPTaHM3MaMM ABJAKTCS TakMe, KOTOPHEE BHESBHBAKT, HalpUMep,
BOCHaJleHMe u/uUiIM Ouapewn. E. coli (ETEC, EPEC, EIEC, EHEC u/uiu
EAEC) ABJIAETCHA IIpYMepPOM HexeJlaTeJIbHOTO MUKPOOPITaHM3Ma B
KHIIeUHVKEe XO3fAMHA.

Hanpumep, KoJIMUecTBa (TO eCTh, YPOBHM) OakTepui Firmicutes
"/ MIn Bacteroidetes YBeJIMUMBAKRTCH, a KOJIMUEeCTRAa E. colil
YMEHBIAanTCHI ; Takoe YIIyUdlle H1e MUKPOOUMOTEL KUIIeUHUKA MOXeT
OIPOUCXOINUTEL Y CYOBEKTOB C BOCHAJIUTEJILHBEM 3aboJiIeBaHMeM KUIIeUHMKa

(IBD) ocJjie TOT'O, Kak [IOJIUIIEIITUI HP MJIn IIOJIMHYKJIEOTUIHYIO
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IIOCJIeIOBATEJILHOCTE, KOOMPpYIIYID  IIoJmMnenTtun — HP, WIIN KJIETKY -
X0OBAUHAE, COIEePXAIlYO YKa3aHHY IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTE, VI KJIETKY—-XO035MHAa, COIEePXallyIo

SKCIPECCHUOHHEM  BEeKTOp, comepXamui yKasaHHYD IOJUMHYKJIEOTUIHYIO
[IOCJIEIOBATEJIbHOCTE, BBeJIM CYOBEKTY.

B omHOM BapMaHTEe OCYIECTBJIEHMSA  KOJUUECTBO  XeJlaTeJIbHEX
MUKPOOPTaHU3MOB (Takux Kak fakTepun Firmicutes n/ U
Bacteroidetes), NOPUCYTCTBYOIMX B KUIEUHMKEe Yy CyOBekTa (HamopuMmep,
XOo34auHa) , yBeJIMUMBaeTCcsa Tak, UTO KOJMUECTBO MUKPOOPI'aHU3MOB
CTaHOBMUTCSA II0 MeHbmeM Mepe Ha 10%, 20%, 30%, 40% mam 50% OoJbme,
i 6oJiee uYyeM Ha 100% OoJiblle TIIOCJIEe BBEIEHMS IIOJIMIIENTHUIOAa WJIM
[NOJIMHYKJIeOTHUIa, W KJIETKM—-XO3AMHa, OTIIMCAaHHEIX B HaCTOAlleM
OOKYMEHTe, IIO CpaBHEHUI C YpOBHeM Yy cCcyOwbekTa OO TOI'O, Kak
MNOJIUIIENTUN WM T[IOJMHYKJIEOTUI, WM KJIETKY—-XO34MHa, OIMCaHHHE B
HacTodleM OOKYMEHTe, BBOOAT CyOBEKTY . HOTIOJIHUTEJIEHO VI
aJlbTEePHaTUBHO, UMCJIO BUIOOB XeJlaTeJIbHHX MUKPOOPTaHM3MOB (TaKMx
Kak faxkTepun Clostridium TPYIIIIEL XIVa), IIPUCY TCTBYIIOIMX B
KMIIeuHUkKe Yy CcyObekTa (HaopuMmMep, XO03saMHa), YyBeJMuMBaeTCd TaK, UTo
CTAaHOBMUTCS IIO0 MeHbllel Mepe Ha 2%, 5%, 10%, wmum 15% 0OoJiblle BUIOB
MUKPOOPTAaHM3MORB IIOCJe BBeIeHMA IIOJUIIENTHIAa WM [IOJMHYKJIeoTHuna,
WM KJIeTKM-X035AMHa, OTIIMCAaHHBIX B HaCcToOAImeM IOOKYMEHTe, 1o
CpaBHEeHMIK C BUIaMM MMKPOOPTaHM3MOB Yy CyOBekTa JO TOTIo, Kak
INOJIUIIENTHUI WM IOIOJMHYKJIEOTHI, WM KJIeTKYy-X034aMHa, OIMCaHHHE B
HacTOoAmEeM OOKYMEHTe, BBOIOAT CYyOBEeKTY.

B OOHOM BapMaHTe OCYIEeCTBJIEHUSI BeJIoK IO n300peTeHuo
IPUMBOIMUT K M3MeHeHMD 0OakTepMalJIbHOT'O CcOoCTaBa B KUIIEUHUKe VY
cybbekTa OJIg CcOo3OaHMsa IIOJIE3HOM MUMKPOOMOTH. HampuMmep, KOJIUUeCTBO
HexeJlaTeJIbHEX MUKPOOPTaHM3MOB (TakuxX kak E. coli (ETEC, EPEC,
EIEC, EHEC u/umu EAEC)), OPUCYTCTBYKIMX B KUIEUHMKEe Yy CYOBeKTa
(HanpuMep, X0o34aMHa) , yMeHbIIaeTCHd Tak, UTO KOJINYECTBO
MUKPOOPTaHM3MOB CTAaHOBUTCHA IO MeHbmel Mepe Ha 10%, 20%, 30%, 40%
mim 50% HMXe TIocJe BBeIeHMS IIOJUIIENTHMIa WMIM IIOJIMHYKJIEOTHUIa, WU
KJIETKM-XO34MHa, OIMCAHHEX B HACTOAMEM IOOKYMEHTe, II0 CPaBHEHUD C
YPOBHEM Yy CyOBEeKTa IO TOTO, KakK TIIOJUIIENTU WM I[IOJIMHYKJIIEOTU,
MM KJIeTKYy—-XO03AMHa, OIMCAaHHEEe B HacTodAmeM OOKyMeHTe, BBOIAT

CYOLEeKTY . JOomOJIHUTEeJILHO WU aJIb TePHAaTHBHO, YUMCJIIO BMIOB
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HexeJlaTeJIbHBIX MUKPOOPTaHM3MOB (TakmMx Kak E. coli),
IPUCYTCTBYMNMX B KHIeuHMKe Yy CcyObeKTa (HampumMep, X034uHa) ,
YMeHbIlaeTCsa Tak, UYTO CTaHOBMTCSA II0 MeHbIle Mepe Ha 1%, 2%, %,

WU 10% MeHLIIe BUIOOB HexeJlaTeJIbHEX  MUKPOOPT'aHU3MOB nocje
BBEOEeHUA IMOJUIIENTUOa WIM I[OJIMHYKIIEOTUIOA, WIM KIETKM-XO3daMHa,
OTIMCaHHHBIX B HacTOAIEM  IOKYyMeHTe, 1o CpaBHEHUD C BUIaMM
MUKPOOPTaHU3MOB y cybBeKTa oo TOTO, KakK  IIOJIUMIIENTUO VI
[NOJIMHYKJIEOTHUI, VI KJIETKYy—-XO34MHa, OIIMCaHHEE B HacTOoAleM
OOKYMEHTe, BBOIOAT CYOBEKTY.

NHKanCynaumus

B OIOHOM BapMaHTe OCYIeCTBJIEHUS MNOJIMHYKJIEOTHUIHA A

[IOCJIeOoBaTeJIbHOCTE, KoIOupykmad noJjunentun HP, miIM KIeTka-xX034UH,

cojepXalmad VYKa3aHHYKD IIOJIMHYKIIEOTUIHYK IIOCJIeIOBaTeJIbHOCTE, 2Nz
KJIeTKa—-X034MH, comepXxalla#d SKCHpeCCMOHHBHZ BEKTOP, conepmammﬁ
YKa3aHHYIO TIOJIMHYRKJIEOTHMIHYIO I10CJIeIOBaTeJIbHOCTE, ABJIAITCHA

VHKaIICYJIMPOBaHHEIMN .

B clenyomeM BapraHTe oCyleCcTBJIEHU S bapmalieBTHUECKA S
KOMIIO3ULMSI, comepxalasa [IOJIMHY KJIEO TUIHYIO IOCJIeNOBaTEeJILHOCTE,
KOOMPYIOIIYIO IOJIUIISITUL HP, IV KJIETKY—-XO035gMHa, CoIepXalyio
yKa3aHHY MOJIMHY KJIEO TUOHYIO nocJjiegoBaTeJIbHOCTD, W KJIETKY -

X034dVMHa, cCcoepXallylo SKCHpeCCMOHHBHZ BeKTOpP, conepxammﬁ YKa3SaHHY
IIOJIMHYKJIIEOTHMIHYIO IIOCJIeIOBaTEeJIbHOCTE, ABJIA€eTCA MHKaHC'yJIMpOBaHHOﬁ.

B IpyIT'OM BapMmaHTe OCymeCTBJIEHNA InImMTaTeJlbHa4d nodaeka,

comepxama s MNOJIMHYKJIEO TUIHYIO IOCJIENOBATEJIBHOCTE, KOOUMPYRIIYO
IIOJIUIIEII T HP, MJin KJIEeTKY—-XO34MHa, COIepXalyno VKasaHHYIO
MNOJIMHYKJIEO TUIHYO [IoCJIeDOBaATEJIBHOCTE, WJIN KJIETKY-X034MHa,
comepxamyn SKCIIPEeCCUOHHBM BEKTOP, comepxammi YKa3aHHYD
NOJIMHYKJIEO TUIHYIO IOCJIeOOBaTEeJIbHOCTE, KOOVMPYIY YKa3aHHEM

IOJIMIIENITHI, SABJISETCS MHKAICYJIMPOBAHHOM.

B clenyoimeM — BapraHTe OCyIMeCTBJICHUS KOPMOBOM  MPOIOYKT,
IMmMeBOM MHNPOOYKT, OMOJOIMYECKM aKTMBHas IIumeras pobaBKa WK
oumeBad pofaBKa, OINMCaHHHE B HacTodmeM JOKYMeHTe,  ABJIATCH
MHKAIICYJIUPOBAHHEMA .

VCrioJIb3yeMElI B HACTOSMEM OOKYMEeHTEe TEepPMMH «MHKAIICYJISLIMI»
O3HavaeT CPeOCTBO BallMTH [IOJUIIENTHIA WJIXM I[IOJMHYKJIEOTHUIAa, WU

KIIEeTKMN—-XO34AMHa, OIIMCAaHHEIX B HaCTOAIleM IJOKYMEHTE, oT
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HeCOBMEeCTHUMOV cCpelbl OyTeM OQU3MUeCKOTO pasIelleHrsa TakKuMm obpas3oM,
UTO MX MOXHO IOCTaBJATL B I1eJIeBOM Yy4YacTOK (HalpuMep, KUIeuHUK)
Be3 ImerpalallyM WM CYMEeCTBEeHHOM OeTpalaluu C  TeM, UTOOH
NOJIUIIENTUN WY NOJMHYKJIEOTHUI, WM KIETKa—-X034AMH MOITJIM IIPOABJIATH
CBOM 5»bdexT B 1LeJIeBOM VYuyacTke. I[IlpuMepoM gBJSeTCd KalcyJja C
SHTEPOCOJIOMUIIBHEM [IOKPEITUEM WJIM SHTEPOCOJIIOOMIIBHAL KallcyJia.

Haxe ecay LeJIbl MHKANCYJALUUM ABJAETCH WM30JALMA NDOJUIENTHUIA
WM IOJMHYKJIEOTHIA, WIM KIETKM-XO3AMHAa OT OKpyXaomel MWxX CpenH,
3allMTHOE I[OKPHETHE WM OO0O0JIOUKa OOJDKHEL pa3pHBaTLCA BO BpeMd
OKa3aHMsa KeJaTeJIbHOTO NeMCTBUSA. Pa3pHB 3allMTHOTO IIOKPHTUS WK
OBOJIOUKH, Kak npaBuio, IPOUCXOOUT B pesyJibTaTre OeCTBUA
XUMUUECKUX M (U3nUeCkMx ©QaKTOpOB, TaKMX Kak »OaBJIeHMe, aTaka

bepmeHTOB, XUMMUecCKasd peakUVsa M (UBUUECKMM paclharl.

Hanpuwmep, VMHRKaIICYJIAIMA ABJIAETCHA PapaHTmeﬁ TOTO, gTO
TIOJIUIIEIITH VI IIOJIMHYRJIEOTHU I, I KJIETKA—XO3AVH MOTYT OHITE
IIPOTVJIOYEHEI C TeM, UTOOH TIOJIMITIEIITH O 12NNz TIOJIMHYKRJIIEOTHUI , Znnzi

KJIeTKa-X03AMH MOTJIM OHTL IOCTAaBJIEHHE B lLeJIeBOM YUYaCTOK (HaIpumep,
KHIIeUHUK ) B KOJIMUEeCTBE, KOoTOopoe 20PEeKTUBHO oJjidg OoOKasaHu4dg
BO3OEMCTBMA B lleJIeBOM ydUuacCTKe.

@apMaueBTquCKaH KOMIIOBULINSA

B OIOHOM BaplMaHTe OCYyIeCTBJIEHMA @apMaHeBTquCKaH KOMIIO3UMIINA
COIOepPXrT IIOJIMIICeIITHVI HP wm IIOJIMMHYKJIEOTMIOHYK IIOCJIedOoOBaTeJIbHOCTE,
KOIOIMPVYIIIYIO IIOJIUIIEII T HP, nJIn KJIIETKY—-X034MHa, CoIepXxalyno
YKa3aHHYD MIOJIMHY KJIEOTUIHYIO [IOCJIEOOBAaTEeJILHOCTD, 2R KJIETKY—
X034MHa, CcoIepXallyld SKCIPEeCCHUOHHBM BEeKTOP, COoIepXallri yKas3aHHYI
[MOJIMHY KJIEOTUIHYIO [IOCJIeOOBATEJILHOCTE, u, Heo®sa3aTeJIbHO,
@apMaueBTquCKM HpMeMﬂeMHﬁ SKCIMIIMEHT, HOCUTeJIb WJIN paB@aBMTeﬂb.

@apmaueBqueCKaH KOMIIO3MIIMA MOXeT OHTH JIIoBom
@apMaueBTquCKOﬁ KOMHOSMHMG%. B OIOHOM acCIlleKTe @apmaueBqueCKaH
KOMIIOBULIMA TIIpelHa3HaueHa MOJId [IepopallIbHOTO, DHTEPAaJIbHOTO WU
PEKTAJILHOT'O EBBEIOEeHIMA. HaanMep, KOMIIO3UILIIMA MOXeT OHTH CEGHO@HOﬁ
KoMrosulre. «ChbemoOHBIM» CUMTAnT MaTepualJl, KOTOPpHM omobpeH OJd
IIpreMa BHYTPE UYeJIOBEeKOM WMJIM XVMBOTHEIM.

@apMaueBTquCKMe KOMIIO B3I MOT'YT OHITB IIpelHasHa4YeHE IOJId
IIPVMMEeHEHN A JIIDOIBEMIM " KM BOTHBEMM B MeHMHMHCKOﬁ 71 BeTepMHapHOﬁ

npakTuKe.
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[IprMe P IOOX O AMMX SKCUUIIMEHTOB oJis pPa3JIMUHEIX bopM
bapMalleBTUUECKUX KOMIIO3UIIMM, OIMCaHHEX B HacToAmeM OOKyMeHTe,
MOXHO HaT™M B «Handbook of Pharmaceutical Excipients, 2—-e
uznaHve, (1994), non pemakumeyr A. Wade m P.J. Weller.

[IpueMJIeMBle HOCUTENIM WIM pas3baBUTeIM OJIS TepaleBTUUYeCKOoTO
IpUMeHeHUSI XOpPOoUlo M3BEeCTHH B OdapMalleBTHMUeCcKOM o0JacTM M OIMCAaHH,
HanpuMep, B Remington's Pharmaceutical Sciences, Mack Publishing
Co. (nom pemakumeu A. R. Gennaro, 1985).

[IpuMepH DOOXOOAMMX HOCUTEJIEM BKJOUAT JaKTo3y, Kpaxmal,
TJIOKO3Y, MeTWJILEeJJIJI03y, CcTeapaT MaTlHMS, MaHHUT, COPOMT UM TOMYy
nopmobHoe.

[IpuMepH HOOXOOAIMX paszbaBUTeJIeV BKJIOUAT OIHO MM 0oJjiee U3:
BOOH, DTaHOJa, IJIMLUEPMHAa, OPONWIIEHTJIMKOJIA M TJIMIEepMHa, a TaKxe
X CoueTaHud.

OapMalleBTHUUECKMM HOCUTEJIL, DSKCUUIMEeHT WM pa30aBUTEes b MOXHO
BHIOMPATL Ha OCHOBAaHMM HaMEUeHHOTO IIYTM BBeIeHMS U CTaHDapTHOM
bapmalleBTHMUECKOM HNpakKTUKM. OdapMalleBTUUeCKMe  KOMIO3ULIUM MOTYT
comepXxaTk B KadecTBe, WJIM IIOMMMO, HOCUTEJS, DKCUUIMEHTa WK
pazbaBuTelis Jodoe nomxondamnee CBA3HIBAaKIEe BemecTBO (a) ,
CMaBlHBanlee CpPenOcTBO (a), CyClIeHIMpYyIee CPeIncTBO (a), IIOKpPHBaKiIee
cpencTro (a), coJNodOuUIM3upyKlee CpeldcTBO (a) .

[IpuMepH DOOXOOSMMX CBASHBAKIMX BeMeCTB BRJIOUAT Kpaxmall,
XeJlaTuH, OIPMPOOHHE caxapa, TakKMe Kak IJIoko3a, ©OesBomHas JlakTo3a,
CBOBOOHO CHIIyYas JlakTo3a, BeTa-JakKTo3a, KYKYPY3HEE
IOoOCJacTUTEJIM, NPUPOIOHHEe W CHMHTeTUMUeCcKMe KaMelM, TaKue Kak
TyMMHUapabux, TparakKaHT VI aJbLTUHAT HaTpuU4,
KapBOoKCUME TUIILEJIJIOIOS3Y M IIOJUSTUIIEHTJIMKOJID .

[IpuMepH  DOOXOIOANMX  CMa3HBalMMX CPEeIOCTB  BKJOUAT  OJIear
HaTpusa, CTeapaT HaTpPpMsa, CTeapaT MaTHMa, OeH30aT HaTpUAg, alleTar
HaTPpMUA, XJOPUI HATPUA M TOMy IoIobHOoe.

B dapMalleBTHMUECKYID KOMIIO3MIIMIO MOXHO BKJIOUATHL KOHCEPBAHTH,
CTabuUIn3aToOPH, KpacuTeJlnM ¥ Oaxe BKYCOBHe HO0O0OaBKM. [IpUMepPH
KOHCEepBaHTOB BKJIOUAlT OeH30aT HaTpUsa, COPOMHOBYI KMHCJIOTY WM
CJIOXHEE 5OUPH I-TUOPOKCUOEH30MHOM KVCJIOTH . Takxe MOXHO
MCIIOJIL30BATE AHTUMOKCUIOAHTH M CYCIEeHOMPYRIMEe CPpeOcTBa.

B OIIHOM acCIlIeKTe IIOJINIICIITI O nJin IIOJIMHYKJIEOTMIHAaA
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IIOCJIeNOBATEJIEHOCTE, W KJIeTKa—-XO3AUH B bapmalleBTHUUECKON
KOMIIO3ULINY SABJISAKTCS MHKAICYJIVMPOBAaHHEIMHA .

B IOpyToM acIekTe NOJUIENTHI B O(QapMalleBTUUECKOW KOMIIO3ULIUNA
IpeIcTaBJIAgeT COOOM PeKOMOMHAHTHHI IIOJIUIIENTUX.

B cJemymomeM aclekKTe IIOJMHYKJIeOTHMIHAs IIOCJIeNOoBaTeJJbHOCTE B
bapMalleBTMUECKOM KOMIIO3MUIUM KOIMPYEeT PeKOMOMHAHTHEM HNOJIUIIENTHU .

B IPpyTOM acIekTe KJIeTKa—-X03AWH B bapmalleBTHUUECKOMN
KOMIIO3ULMY NPOOYyLUMPYeT WM CHOCOOHa NPpOOyLUMPOBATH PEeKOMOMHAHTHHIN
IOJIUIIEN T .

B cIlenyrmeM acriexkTe 3KCIIPEeCCUOHHEM BEKTOP CONEPXUT
YKaB3aHHYK I[IOJIMHYKIJIEOTUOHYID IIOCJIeNOBaTeJIbHOCTE B QapMalleBTUYeCKOM
KOMIIO3ULINA .

dapMalleBTUUECKMM IIpelapaT MOXeT OHTbL B dopMe pacTBOpa UM B
TBepOo dopMe - B 3aBUCUMMOCTM OT MNOPMMeHeHMS u/uim crnocoba
HaHeceHUd, W/uay crnocoba BBeIeHUS.

Vcrmosib3yeMEl B HaCTOSAMEeM HOOKYMEHTe TepMMH «JIeKapCTBEHHOe
CpenCcTBO» OXBaTHBaeT JieKapCTBEHHHE CpeICcTBa, MCIOJb3yeMbe Kak
oJig Jiomel, TakK M IOJIA XMBOTHHX, B MeIMUIMHCKOM WU BeTepMHapHOU
npakTuke. KpoMmMe TOTO, MCHOJBb3YEMHY B HaCTOAMEeM HOOKYyMeHTe TepMMH
«JIeKapCTBEeHHOE CpeICTBO» O3HaudaeT Jioboe  BeMeCTEO, KOTOpOe
ofecrieunBaeT TepaleBTUUECKUM U/UIM TOJIe3HEM 3ddekT. VCIOJb3YeMult
B HaCTofAmeM IOOKYMEHTe TEepPMMH «JIeKapCTBEeHHOe CPeICcTBO»  He
oBA3aTeJIbHO oTrpaHuueH BemecTBaMu, oI KOTOPHX HeoBxX0oOUMO
paspeneHue Ha Opomaxy, HO TakXe MOXeT BKJIOUAThL BemecTBa, KOTOPHE
MOTYT OBTB MCIOJL30BaHH B KOCMETHKEe, HYTPUIEBTUKAX, [IUIEBHX
OpoOyKTax (BKJUad, HalpuMep, KopMa ¥ HalUTKMK), OPpOoOBUMOTHUUECKUX
KyJIbBTYpax, IMTaTeNbHEX nobaBKax u HaTypaJibHBX JleueOHEBIX
cpencTBax. KpoMe TOTO, MCHOJb3YEMHM B HaCTOAmEM IOOKYMEeHTe TepMUH
«JIeKapCTBEHHOE CpelCTBO» OXBaTHBAeT TIPOOYKTH, MIpeldHa3HaudeHHHE
IOJS BKJKUEeHMS B KOopMa MOJIS KMBOTHHX, HalpuMep, KopMa IJA
CeJIbCKOXO3AMCTBEHHBX XMBOTHHX U/MUIM KOpMa IJIS IOMANHWX XUBOTHEHIX .

InraTenbHie IJOOABKMK

IIpueMeMele IOJIS OUTaHUA HOCUTENIM, pas3faBUTeIM ¥ BKCUUIMEHTH
BKJIDUAKT Te, KOTOPEE TOIOXOOAT OJA yHOTpe®JleHMa  JIIOOBEMU U
XM B OTHEIMHA, u KOTOPEHE CTaHOapTHO VCIOJIb3YIT B IUmeBON

IIOPOMENIJIEHHOCTNM . TUnImMyuHLEIEe IIpmeMJIEMEIE IJIA IIMTaHNA HOCUTEJIN,
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pazbaBuUTeNN u SKCLUUIIMEHTH M3BE&CTHE cIelMajmcTaM B ODaHHOM
oBJjlacTu.

B omHOM BapMaHTe OCYyHmeCTBJIEHMA IIMTaTeJIEHaA nobaBka COIOEePXNT

IIOJIUIIEITUL HP W IIOJIMHYKJICO TUIHYIO IIOCJIENOBATEJIBHOCTE,
KOONPYIOILYIO IIOJIUIIEITULI HP, IV KJIETKY—-XO035MHAa, COIEepPXallyIo
YKa3aHHY MIOJIMHY KJIEO TUOHYIO [IOCJIefOBaTEJILHOCTE, W KJIETKY —

X034MHa, CcomepXallyld BSKCIPEeCCHMOHHHEM BeKTOp, CcoIepXamluli YKaz3aHHYI
ITOJIVIHY KJICOTMIHYIO IIO0CJIeIOBaTeJIEHOCTEL, )z HpM@MﬂeMﬂﬁ IOJIdg IIMTaHMA
SKCLUUIIMEeHT, HOCUTeJIb WJIN paB@aBMTeHb.

B OOHOM InprMepe ITOJINIIEIITHV I WJIn ITIOJIMMHYKJIeOTVMIHAaA
IIOCJIe1OBaTeJIEHOCTE, MJIn KJIeTKa—X034AVMH B nMTaTesyibHOM HOGaBKe
ABJIAKTCA MHRAIICYJIMPOBaHHBEMI .

B IPpYyTOM npuMepe [IOJIUIIEI T B IUTaTeJbHOM nodaBke
npencTaBiisgseT COOOM PEeKOMOMHAHTHHIM IIOJIMIIEITUI.

B cJjemyomeM acleKTe IIOJIMHYKJIIEOTHMIHAs I[IOCJIeNoBaTeJIbHOCTE B
IMTaTeJbHOM mofaBKe KOOAMPYET PEeKOMOMHAHTHHY IIOJUIISITUI .

B 1OpyTroM aclekTe KJIEeTKa-x034AMH B IOIUTaTeJLHOM  nobaBke
IponyLupyeT Wi criocoBHa IPpOOyLMPOBATH pexoMOVHAaHTHEIM
ITOJINIIeIITNI]T .

B cJyenyomeM aclekTe M[IOJMHYKJIEOTHI B [IMTATEJILHOM »nofaBKe
COIEPXUTCI B DKCIPECCHMOHHOM BEKTOpEe.

KopMOBHE MNPOIOYKTH/IIPOIYKTH

ClleOyommni acIeKT n300peTeHnd OTHOCUTCH K KOPMOBEIM
NPpOIOYKTAaM, IMIEBEM IPOOYKTaM, OMOJIOTUYECKM AaKTHUBHLEM I[IMIEBLM
nofaBkaM M IIMIEeBHM pgofaBKaM, COIepXalluMM IIOJMIIenTun HP  uiam

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIUPYKIYH IoJullenTtun HP,

I KJIIETKY—XO34MHa, cComepXallyo YKas3aHHY IIOJIMHY KJIEOTUIHYIO
II0CJIenoBaTeJIEHOCTE, i RJIIETKY—X0O3A4AMHAa, CoepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬂ YKasSaHHY IIOJIMHYKJIEOTUIHYIO

II0CJIeOoBaTEeJIEHOCTE .

VcrnoJss3yeMble B HacToAdmeM IJOKYyMEHTe TEPMIMHEL «KOpMOBOﬁ
IIPOOYKT», «IINIMEeBOM IIPOOYKT», «IIMIeBad DoBaBka» " «OMOJOTUUECKU
aAKTHMBHaA IIUlerad nobaBKa» OXBaTHBAKLT BCe IIpellHas3Ha4YeHHEe IOJI4
HOTpeéﬂeHMH IIPOOYKTEI, KOTOPEHE MOI'YT OBITH TBepIOEIMI, Xeﬂeo@paSHHMM
VJIM XV IOKVIMI .

TepMMH KIIUIEeBOM IIPOOYKT» MCIIOJIE3YyeTCAd B IMPOKOM CMEICJIE — U
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BKJIIOUAET IIMIEeBHEe OPOOYKTH IJIA JOIeM, a Takxe IIUIeBHe IPOOYKTEH
OJIS XMBOTHEIX (TO €CTh, KOPM). B OIHOM acleKTe IIMIEeBOM MIPOOYKT
npelHas3HadueH nJis norpediieHU s YyeJIOBEKOM. [TprMepH M e BEIX
NIPOOYKTOB BKJIOUAKT MOJIOYUHHE TMIPOOYKTH (TakuMe KaK MOJIOKO, CHpP,
HalMTKM, comepxamye ©OeJJOK MOJIOUHOM CHBOPOTKM, MOJIOUHEE HAaIUTKM,
MOJIOUHOKMCJIHE HaIUTKM, WOTYypT, IOIUTLEBOM MNOTYPT), XJIebodyJIouHEe
V3OeJIMsa, HalUuTKU U IIOPOMKOBHEE HAIIUTKMU.

«KOPMOBOM IMNPOOYKT», «IMIMEBOW IMNPOOYKT», «IumeBas nobaBka» U
«OUMOJIOTMUYECKM aKTHBHaA OUlleBas JobaBkKa» MOI'YT HaxXOOUTBCH B QopMe
pacTBOpa MM OHBTL TBEPIOEMM — B 3aBUCUMMOCTM OT IIPMMEHeHUSd W/UIINn
criocoba HaHeceHUd, U/MUIM crnocoba BBeIeHUA.

Vicnoslb3yeMelI B HaCTOAmEM HOOKYMEHTEe TepMMH «OMOJIOTHUUECKU
aKTMBHAA IIMmeBas nobaBkKa» BKJIOUAeT IMIpelrnapaT, KOTOPHM »nobaBJeH WK
MOXxeT OBTL pobGaBJieH B IIMIEBOM MIPOOYKT WMJIM KOPMOBOM IMIPOIYKT B
KauecTBe IMTaTeJIbHOM nofaBKM. JVCHOJb3YyeMel B HACTOSMEM OOKYyMeHTe
TepMMH «OMOJIOTUUECKM aKTUBHaid OIMileBad HDoOaBKa» TaKXe OTHOCUTCHI K
openapaTaM, KOTOPEIe MOTYT OBITb MCIIOJIb30BaHH B HeBOOJIBIMX
KOJIMUeCcTBaxXx B CaMBIX Pa3HOOOpPAa3HHIX IIPOOYKTax, KOTOPEE TpedyioT
XeJIMPOBaHUA, TeKCTYyPUPOBAHUS, cTabuamsaumnn, CYCIeHIVPOBaHNUSA,
JIeHKooOpa30BaHuMA U CTPYKTYPUMPOBaHMUA, COXpPaHeHMsa COYHOCTU MU
yIIyUlleHs BKyca, 0e3 modaBJieHMS BSI3KOCTHU.

COOTBETCTBYKIMME IMMIEBHE NIPOOYKTH MOTYT BKJIOUATEL, HaIPUMeEp,
OyHKIMOHAaJIbHEIE TIMIEBEE MNIPOOYKTH, OIMUIEBEHEe KOMIO3ULINWK, KOPM IJIA
OOMaMHMX  XMBOTHHX, KopMa IJIS CeJIbCKOXO3AMCTBEHHHEX  XMBOTHEHX,
IPOOYKTE 3O0OPOBOTO MIMTaHMUSA, KOPMOBEE MNPOIOYKTHEH M TOMYy HOoIoOHOe. B
OOHOM  acIleKTe OMMEeBOM  HOPOIOYKT IIPeOCcTaBJIsgeT coBoM  MOpPOOYyKT
300POBOTO IIMTAaHUA.

VcrioJIb3YEeME B HaCTOAmMeM OOKYMeHTe TepMUMH «OYHKUMOHAJLHLBM
IMMEeBOM MNPOOYKT» O3HauaeT IIMIIEBOV IMIPOOYKT, KOTOPHM objlajaeT He
TOJILKO IIMTATeJIbHOM ILeHHOCTBI, HO Takxe crnocobeH obecleuMBaTh
OOIIOJIHUT &JIb HEM [IOJIOXMU T &JIk HEIM s0dexT OJIs norpedbuTesid.
CooTBeTCTBEHHO, GYyHKIIMOHAJILHEIE  IIMIIEBHE MNPOOYKTH IIPedCcTaBJISKOT
coGoM OOLUHEEe [MIEeBEe OIPOIOYKTH, KOTOPHE MMEeT KOMIOHEHTH WK
VHTPelIVNeHTH (Takue Kak Te, KOTOPHE OIIMCaHH B HaCTOAIEeM
IOKYMEHTe) B WMX COCTaBe, I[IpUIanIMe IIMUIEBOMY IIPOAYKTY KOHKpPETHOE

OYHKLUMOHAJIBHOE - HanpuMmep, JeuebHOe WM  (OUBUOJIOTUUECKOE -
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InpemMymeCTBO, KpoOMe UMCTO IMTATEeJILHOM 1IeHHOCTH.

HpMMepr KOHKPETHEIX IIMIIe BEIX IIPOOYKTOB, KOTOPEE MOXHO
VMCIIOJIE30OBaTh 10 HacToAmeMy MBO@peTeHT/HO, BRJIIOUY AT MOJIOUHEE
IIPOOYKTEI, I'OTOBEE K yHOTpe@HeHI/HO IOeCepTH, TITOPOIKNM IOJI4

pas3BeleHMs, HaIpuUMep, B MOJIOKe WM BOIe, MOKOJIAIHEE MOJIOUHEE
HallMTKM, COJIOOOBEE HaIWTKM, TOTOBHe OJiona, OJjmoma M HalUuTKU
OEHICTPOTO  HOPUTOTOBJIEHMS  OJI JIOODEW MM  [IMIEeBHEe  KOMIIO3ULUM,
[IOJIHOCTBI MJIM dYaCTUUYHO COCTaBJIAKINME IOMeTy IJIA IOOMallHUX  WJIU
CEeJIbCKOXOBAMCTBEHHEX XMUBOTHHX .

B OOHOM  acIleKTe KOPMOBOM  HPOIOYKT, OUIEBON IPOOYKT,
OMOJIOTHUYECKM aKTKMBHafA OIMlleBad nobOabka WIM OMIleBad npodaBKa IIO
HacTodlleMy n300peTEeHUD nIpenHa3HauYeHE 0oJidg JIonen, OOMallHMX
XUBO THEIX W CeJIbCKOX03AMCTBEHHHX KMBOTHEIX, TaKMUX Kak
MOHOTaCTpPUUeCKMe XUBOTHHe. KOpMOBOM TINPOIOYKT, I[IMIEBOM MIPOIYKT,
OMOJIOTHUYECKM aKTMBHaA IMleBasa noOaBKa WM OMIleBad nobaBKa MOTYT
OHTL IIpelHas3HAaUeHH MOJIS XMBOTHHX, BHOPAHHEIX M3 TIPYINH, COCTOAMEN
u3 cobak, KoOlek, CBMHEM, Jollamel WM IOoMallHelM NTHLH. B cienylleM
BapMaHTe OCYHLeCTBJIeHMsS [IMIeBOM NOIPOAYyKT, OMOJIOTMUECKM aKTHBHAaML
numeBasd pobaBKa WM OMIleBas nobaBKa IIpelHas3HadueHa OJIS B3POCJIHX
ocofel, B YaCTHOCTM, B3POCJIEHX JIOLEN.

VICIOJIb 3y €MHIM B HacToAlleM OOKyMeHTe TepM1H «KMOJIOUHHM
IPOOYKT» O3HauaeT JIoOOM XUIKUY MM [IOJIYTBEPIHM NPOOYKT Ha OCHOBE
MOJIOKa WJIM MOJIOYHOM CHBOPOTKM, MMelNMM pPas3JIMdHOe COoHOepXaHue
Xxupa. MOJIOUHEIMM HOPOOyKTaMy MOI'YT OHTH, HalpuUMep, KOpOBbE MOJIOKO,
KO3be MOJIOKO, OBeube MOJIOKO, CHATOE MOJIOKO, LeJIbHOE MOJIOKO,
MOJIOKO, BOCCTaHOBJIEHHOE U3 IIOPOMKOBOI'O  MOJIOKA, M MOJIOYHasd
CHIBOPOTKa 0es3 KakoM O TO HU OvJio o00paboTku, JmnbO 00paboTaHHEM
OPOIOYKT, TakoM Kak MOTypT, IMOPOCTOKBalla, TBOPOT, KUCJOE MOJIOKO,
eJIJbHOe KUCJI0Ee MOJIOKO, IaxXTa ¥ OPpyIMe KUCJIOMOJIOUHHE IIPOOYKTH.
Ipyrad BaxHad TIpylllla BKJIOYaAeT MOJIOUHHE HalUTKM, TaKMe Kak
HallMTKU ns MOJIOUHOM’ CEIBOPOTKM, bepMeHTHPOBAHHOE MOJIOKO,
CTymMeHHOe MOJIOKO, MOJIOYWHHE HalMTKM IJiS MIaleHLeB M OeTel; MOJOKO
C apoMaTu4deCKUMA nobaBKkamu, MOPOXeHOe; comepXxamue MOJIOKO
IIPOOYKTE, TakMe KakK CJagoCTU.

KopMOBEE I@NPOOYKTH, [IMIIEeBHE IIPOOYKTH, OMOJIOTMUECKU aKTHBHEE

nuneprle OOOABKM MWMIIM [OIUIIEBHEHEe JOOABKM II0 HaCTOLAlEMY MSO@peTeHMIO
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MOTYT TIIpelcTaBJIATL coboM - WMIM MOTYT OHTbL »HoBaBJIEeHE B -
OMOJIOTUUECKM AaKTUBHHE »DOOaABKM, TakXe Ha3BHBaeMBEle B HaCTOAIEM
OOKYMEHTE IOUETUUECKHMMM WJIM [IUTATEJIbHEIMM »JoOaBKaMM, WM IIUIIEBEMU
mobaBrKaMM.

KopMOBEIE NPOOYKTEH, I[IUIIEBHEE IIPOOYKTH, OUOJIOTMUECKNM AaKTUBHEE
numeprle OOOABKM MWMJIM I[IMIIEBEHEe OOOABKM II0 HACTOLAlleMY MW300peTeHUo
TakKXxe MOTYT OBTH MCIIOJIB30BaHH B KOpMax IJId XMBOTHEHX (HallpMMep, B
KopMax IJIS CBMHEMN), 0COOeHHO B pPaHHUM IIepron OTJIYUEeHMS OT MaTepu
n IIepuomn pocTa u OTKapMIMBaHMA . OxmupmaeTcd, UTo KOPMOBEHE
OPOOYKTEHL, [IMIIEBLEIE OPOOYKTEHL, OMOJIOTUUECKHA AKTHUBHEIE [IUIIEBEIE
DoBaBKU WM [IUIIe BHE moBbaBKU oyoyT criocobcTBOBATH YCUJIEHUO
MMMYHUTETAa, YMEHBIIE HUIO n npenoTBpalle HUI MHQEKLMOHHEIX
3aboJjieBaHMM, co3maHMio 0OoJiee TIIOJIE3HOTO CcocTaBa MMKPOOMOTH, a
TaKXe YBeJIMUeHMIO pocCcTa UM IPOM3BOOUTEJIBHOCTM XMBOTHBEIX, HalpUMep,
3a CuUeT IIOBHIEeHUS 3OPPeKTUBHOCTU YCBOEHUS IIMIINU.

B omHOM BapuaHTe OCYUEeCTBJIeHMS KOPMOBOWM TMPONOYKT, IIMIEBOM
OIponykKT, OMOJIOTUUECKM aKTMBHadA IIuimerasd nobaBkKa WIM I[IUIIeBasd
nobapka ABJAIRTCH MHKAIICYJIMPOBAHHBMMA .

B OOHOM BapMaHTe OCYIECTRBJIEHUS IIOJMUIIENTHUI B  KOPMOBOM
IponykKTe, [IMIIEBOM IponykKTe, OMOJIOTUMUECKHA AKTVBHOM IMIeBOM
notaBke WM OMIeBOM nobaBke IMIpencTaBJIgeT coOoM peKOMOMHAHTHEM
[IOJIUIIENI T, .

B OOHOM IOIpMMepe INOJIMHYKJIEOTHI B KOPMOBOM IMIPOOYKTE, IIUIEBOM
OponyKTe, OMOJIOTUMUYECKM AaKTMBHOM OMIEeBOM nodaBKe WIM IIMUIEeBOMU
oobaBkKe COIOEPXKUTCS B DKCIPEeCCHMOHHOM BEKTOpPE.

BeBengeHHne

dapMalleBTUUECKMEe KOMIIO3ULIVM, I[IUTaTeJIbHEe NOOAaBKM, KOPMOBEHE
NIPONOYKTH, [IMIIEBEE IPONOYKTEH, OUOJIOTUUECKHA AKTVBHEE [IUIIEBEE

OODaBKM WM IOIMIIeBHEe »HOOABKM I[1I0 HACTOAIEMY MSO@peTeHMD MOT'YT OBTH

HpMCHOCO@ﬂeHH IOJId IIepopaljlbHOTO, PEeERTaJIBEHOT'O, BaI'MHaJIELHOT'O,
IIapeHTepaJIEHOT'O, BHYTPVIMEIIEYHOTI'O, BHyTpM@pDMMHHOPO,
BHyTpHMapTepMMaJlbHOT'O, VMHTpaTeKRaJIBEHOTI' O, BHyTpM@pOHXMaﬂbHOPO,
IIOOKOXHOTI'O, BHYTPMKOXHOTIO, BHYTPMBEHHOTO, HasaJIEHOTI'O,

Tpch@yKKaﬂbHOPO VJIM IIOOBA3BIUHOTI'O HYTeﬁ BBelcHNVA.
B oIOHOM acIliekTe @apmaueBTquCKme KOMIIO 3L, IIMTaTeJIbHEIe

oobaBkKHU, KOPMOBEE IIPOOYKTEI, IIMIIe BEIE IIPOOYKTEHL, OUOJIOTUUECKHU
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AKTMBHEIE TIIMIEeBHEe HOOaBKM WM OUIIEBEHEe H0OaABKM TII0 HACTOAMEMY
N300peTeHN NIPUCIIOCOBOJIEHEL oJisa epopaliItHOTO, PEeKTaJIbHOTO,
BarMHaJIbHOTO, IIapeHTepalIbHOTO, Ha3aJIbHOTO, TPaHCOYKKaJIEHOTO WM
IOOBA3HUHOTO IIYTel BBeIeHMI.

B crlenymnimeM acriexkTe bapMalleBTUUYECKME KOMIIO 3ULINM,
IUTAaTEJEHEE nobaBkM, KOPMOBEIE MIPOIOYKTEHI, IMIeBEe MIPOIOYKTEHI,
OMOJIOTMUYECKM aKTUBHHE [IUIEBEEe OOOABKM WJIM [OIMIEBEHEe HTOOABKMU IIO
HaCcTOAIEMY M300peTeHMD IIPUCIIOCOBJIEHE OJISA IIepOopaJibHOT'O BBEIOEeHMUA.

HOiis [IepopPaliItHOT'O BBeIEeHUA OCODEHHO JyacTo VCIIOJb 3YIOT
[IpeccoBaHHEEe TabJeTKy, WM, TabJleTKM, I'eJIeBHeEe KallCyYJIE, KallJlu
M KarllCyJIH.

Opyrre ©GOpME OJIS BBeleHMHA BKJIIOUAT PaCcCTBOPH WM 5SMyJbCUMA,
KOTOPHE MOXXHO BBOIUTHL BHYTPUBEHHO, BHYTpHapTepraJlbHO,
MHTpaTeKaJIbHO, IIOOKOXHO, BHYTPUKOXHO, BHY TPUOPIILMHHO W
BHYTPMMEIIEUHO, ¥ KOTOPBEE TOTOBAT M3 CTEPUIIBHHX WM CTEPUIIN3YEMBIX
pacTBOopoB. dapMalleBTUUECKMEe KOMIIO3MLUMM I[1I0 HacTodAlleMy M300peTeHU IO
Takxe MOTYT UMEeThH OQOopMy CYIINO3UTOPUERB, IeccapueB, CYCIeH3UuM,
SMYJILCUM, JIOCLOHOB, Ma3el, KpeMOB, TeJjleM, anpo30Jiel, PacTBOPOB
VIV TIPUCHIIOK.

AJILTepHaTHBHEM crnocof6oMm YpEeCcKOXHOTO BBeIeHUA ABJIAETCSH
BBeOeHue npu [IOMOIIN KOXHOT'O IJIaCTHPA . HampumMmep, AKTVBHEM
MHITPpeOrMeHT MOXeT OHTL BKJIOUEH B KpeM, COCTOAmMM M3 BOIHOM
SMYJILCUNM  [IOJIMBTUJISHTJIMKOJIEM WM Ba3eJIMHOBOTO Macjla. B IpyTroMm
IpuMepe aKTHMBHEM MHTPeIMeHT TakKxe MOoXeT OHTL BKJOUEH B Mas3b,
MMEKIYID OCHOBRY M3 0eJIoTO BOCKa WMWiK OeJlol'o MATKOTO DapadmHa C
TaK/MU cTadbuiamn3aTopaMu u KOHCepBaHTaMM, KOTOPHE MOTYT
norpedboraTbC4d.

dapmMalleBTUUECKME KOMIIO3ULIMY, OUTaTeJIbHHEe »ToOaBKM, KOPMOBHE
IPOOYKTEHI, M eBLe IPOOYKTH, BMOJIOTHUYECKHA aKTHUBHEE M eBLe
oobaBkM WJIN [IUIEeBEIE oobaBkM  MOTYT OBITB COOPMYITIMPOBAHH B
CTaHOaApPTHOM JleKapCTBeHHOM ¢opMe, TO eCcThb, B (QOpMe OTIOeJIbHEX
IIOpLKUM, CcoIepXalMx CTaHIapTHY O3y, JMOO HEeCKOJbBKO CTaHIapTHHX
003 MJIM YacTb CTaHOapTHOW OO3H.

JoBsupoBKa

PAOoBOM cHelMalrMcCT B OaHHOM oBJlacTyM MOXeT C JIeTKOCThI M 0es

M3JIMIMHET'O SKCIIEPVMMEHTMPOBaHMA OoIipeneJiAThb COOTBETCTBYKIIYIO ITJO3Y
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nojiMmnenTuna HP MM [ODOJMHYKIIEOTHMIOHOM  IIOCJIeOOoBaTeJIbHOCTH, WJIN
KJIIETKM-XO38MHa, OIMCAaHHEIX B HaCTOLdlleM »OOKYMeHTe, -OJId BBeIeHUSA
cybwekTy. Kak mOpaBuUJIO, Bpau omopenessgeT (QaKTUUeCKYyKw 003y, KoTopasd
HauJyumyM ofpa30oM IDoIouIeT OJIA KOHKPeTHOTO IallMeHTa, M OHa Oymer
3aBMCEeTb OT pPa3JIMUHEIX QaKTOpOB, BKIKUAA AaAKTUBHOCTL KOHKPETHOTO
HCIIOJIL3YEeMOTO OaKTepMaJIbHOTO mTaMMa, MeTaboIMUuecCKyln CTabUIbLHOCTE
¥  TOPOOOJIXUTEJILHOCTL IOeMCTBMSA HOaHHOTO MTaMMma, BO3pacT, Maccy
TeJjla, oflee COCTOAHMe 3IOOPOBLA, IIOJ, OUEeTy, CIoocod © BpeMdA
BBeOeHMd, CKOPOCTL BEHBeIeHMA, CoueTaHMe JeKapCTBEHHEX CpeInICcTB,
CTelleHL TAXeCTM KOHKPEeTHOT'O COCTOAHMA Yy MHIMBUIYYMAa, IIoJiydaklleIo
JleueHue., HO3H, PaCKpPEITEE B HacToAleM  OOKYMEeHTe, ABJIAKTCHA
WJIJIIOCTPATUBHEIMM IOJIA YCPEeIOHEeHHOTO cCJlyYad. Be3yCcJIOBHO, MOT'YT MMETH
MeCTO KOHKPeTHEe OOCTOATeJIbCTBA, Korgma CcJenyeT  MCIIOJIE30BaTh
foJlee BECOKME WJIM HU3KMEe IOO3E, W TaKue IOO3E BXOOAT B O0O0BEM
OaHHOTO M300peTeHud.

CoueTaHUsA

B OIOHOM acrexTe [IOJIUIIENI T HP NI IIOJIMHYKJIEOTULOHYIO
[IOCJIenOoBaTEeJIbHOCTE, KOIOMPVYIIOMYIO TIOJIUIIEITHUL, HP, WIIn KJIETKY—
XO34MHa, comepXxauyio YKa3aHHYI MOJIMHY KJIEO TULOHYIO
[IOCJIeDOBaTEJIbLHOCTE, VI KJIETKYy-XO034AMHa, comepXxalyo
SKCIPECCHUOHHENM  BEeKTOP, comepxamui YyKas3aHHYD IIOJMHYKJIEOTUIHYIO
[IOCJIeOOBaTEeJIbHOCTE, BBOOAT B COUEeTaAHMM C OIOHMM MM OoJiee IOPYI'MMU
AKTVBHEMU CpencrTepaMm. B TaKmUx cJyuyasax TIOJIUIIENITUL HP WMJIn

NOJIMHYKJIEOTUOHYID I[IOCJEeIOBATEeJIbHOCTL, KOIUPYKIYH IoJullenTtun HP,

12Nz KJIIETKY—XO34MHa, CcomepXallyo YKas3aHHY TIIOJIMHY KJIEOTUIHYIO
I1I0CJIenoBaTeJIbHOCTE, iz RIIETKY—X0O34AMHAa, CoIepXxalryio
SKCHpeCCMOHHBIﬁ BEKTOpP, conepxamw‘/’[ YKasSaHHY IIOJIMHY KJIEOTUIHYIO
II0CJIenoBaTeJIEHOCTE, MOXHO BBOINTE rmogp4an, OIOHOBPEMEHHO MJin

NoCJIenoBaTeJIbHO C OIOHMM MM 0OoJiee OPYTVMMM AKTUBHEIMU CPeOCcCTBaMM.
Hanpuwmep, 1o MeHbIeln Mepe oBa n3: IIOJIUIIENITH I A HP,
IOJIMHYKJIEOTUIHOM TIOCJIeOOBaATEeJIbHOCTY UM KJIETKM-XO034MHa, OINIMCAaHHHX
B HaCTOAmMEM OOKYMeHTe, BBONOAT CYyOBLEKTYy.
Hanpumep, OIVMH BUIO KIETKM—-XO3AMHA [IO HaACTOAIleMy M300peTeHUD
(HanpuMep, L. lactis, TPaHCOOPMUPOBAHHEE TMIOJIMHYKJIEO TUOHOM
IocJyleIoBaTeJIbHOCTLID, KooupyomeX HP) MOXHO KOMOMHMPOBATL C IPYIUM

BMIOOM KIIEeTKMN—-XO34AVMHa I10 HacToAdleMy MBO@peTeHMIO (HaHpMMep,
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Lactobacillus sSpp-, TPaHCOOPMMPORBaHHEMA TIOJIMHYKJIEO TUOHOM
IocjleIoBaTeJIbHOCTLID, KoOoupyiomewnt HP) .

B I1OpyroM IOpuMepe OIOMH BUIO KIETKM-X03gMHa II0 HaCTOoAIeMYy
M300peTeHUn (HanpuMep, L. lactis, TPpaHCOOPMUPOBAHHEE
TMIOJIMHYKJIEO TUOHOM IocjieIoBaTeJIbHOCTLIO, KoIMpyomen HP) MOXHO
KOMOMHMPOBATE C IOPYI'MM MHUKPOOPTAaHM3MOM, TaKMM Kak Bacteroides
spp. (Hanpumep, Bacteroides thetaiotaomicron), Lactococcus spp.
(HanpuMmep, L. lactis), Lactobacillus spp., Bifidobacterium spp.
n Streptococcus spp. (Hampumep, Streptococcus thermophilus).

[NomMHEYKIeOTUOHASI TTOCJIeNOBATEJILHOCTL

B o0OweM HacTodmero m300peTeHMI BXOOAT INOJMHYKJIEOTHUIHEE
[IOCJIeDOBaTEeJIbHOCTM, KOIOMpYKIMe IIOoJMIIelITHnsl HP.

VcrioJib3yeMel B HACTOSAMNEM IOKYMeHTe TepMMH «HYKJIeOTHUIHAaS
[IOCJIeIOBATEeJIbHOCTE » O3HauvaeT OJIMTOHYKJIEO TUIOHYIO
[IOCJIENOBATEJILHOCTE WMJM IOJMHYKJIIEOTUIHYK IIOCJIeOOoBaTeJIbHOCThL, a
TakXe ee BapMaHTH, I'OMOJIOTM, OpParMeHTH ¥ I[IPOM3BOIHHE (HAIpPMUMEP,
ee yacTM) . HykJeoTHMOHasd IIOCJEINOBATEJIBHOCTE MOXeT OHBTHE IT'€HOMHOI'O
MM CHMHTETUMUECKOIT'O, WM PeKOMOMHAHTHOTO I[IPOUCXOXIEHUSI, MOXET
BBITEL IOBYXLENOUeUHOM WM ONOHOLEIOUEeUHOM, I[IpeldcTaBlIATh cobo¥ WM
CMBEICJIOBYIO, WMJIM AHTUCMBICJIOBYIO Lellb.

TepMMH «HYKJIEOTHMIHAS I[IOCJIEeOOBATEJILHOCTEY B HACTOAmEM OIMCAaHUMU
BRJIOUaeT TIreHoMHyK [JIHK, IHK, cuHTeTHMueckyrw [JTHK w©m PHK. B omHOM
BapraHTe OCYIIeCTRBJIEHMS OH O3HauaeT II0CJIemoBaTeJIbHOCTL KIHK.

B OIHOM BapraHTe oCymeCTBJIEHNU S HYKJIeOTHIHAa S
IocJenoBaTeJIbHOCTL, O KOTOPOM MIeT peub, M KoOTopasd, Kak TakKoBasd,
BXOOMT B OOBeM HacToAmero u30bpeTeHMs, He BKJOUAET IIPUPOIOHYIO
HYKJIECOTHUIHYID II0CJIedOBATEeJIbHOCTL, HaXOOANylCsS B ee eCTeCTBeHHOM
OKPYXEeHUM U CBSA3AHHYID C ee eCTeCTBEeHHHM o00pa30M acCCoUUMPOBaHHOM
IOCJIeOOBATEJILHOCTRID (AMM) , KOTOpasd/KOTOpHE TaKke HaxXoOaTCcad B ee/ux
eCTeCTBEeHHOM OKpPyXeHMM. B HacTodAmeM IOKYMeHTe IIJIS yIOoOCcTBa OaHHHM
BapMaHT oCylmeCcTBJIEHU S HasHBBAaoT KHenpupoIHasa HYKJIeOTHIHAa A
[IOCJIENOBATEJIBHOCTE» . B STOM OTHOMEHUN, TepMMH «IIpUpoOHad
HYKJIEOTHMIHAA  IIOCJIENOBATEJIBHOCTE»  O3HavaeT eIyl  HYKJIEOTHUIHY
[IOCJIeNOBaATEJILHOCTL, KOTOpasd HaxXOOUTCI B ee eCTeCTBEeHHOM OKPYXeHUU
¥ OYHKLUMOHAJIEHO CBA3aHa C LeJkM IPOMOTOPOM, C KOTOPBM OHa CBsA3aHa

eCTeCTBEHHEM O@paSOM, n KOTOpBHZ TaKXe HaXOoIMTCA B €I'O eCTeCTBEHHOM
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OKpyXeHnMr. OOHaKO aMMHOKMCIIOTHAA I[IOCJeNoBaTeJIbHOCTL, BXONAmMAas B
00BeM HacToOgmeTo M300peTeHusd, MOXeT OHBTh BHOeJeHa U/UIM OuMIleHa
IocJjie DKCIPeCCUM HYKJISOTHMIHOM II0CJIeNOoBaTeJIbHOCTM B eCTeCTBeHHOM
OJId Hee oOpTraHU3Me. B OOHOM BapMaHTe OCYIEeCTBJIEHUS aMMHOKMCJIJIOTHAS
NOCJIeNOBATEJIbHOCTEL, BXOOAMAas B OO0BEM HACTOAMETO M300peTeHMusdI, MOXeT
OHITE DKCIpeccUupoBaHa C HYKJIEOTUIHOM oCJIeIOBaATEJIbHOCTHU B
€CTeCTBeHHOM IOJIg  Hee OopraHuns3Me, HO IIpM 3TOM HYKJEOTUIHASA
IOCJIeIOBATEJIBHOCTE He HaxXOOUTCHA I[IOO KOHTPOJIEM IIPOMOTOpa, C KOTOPEM
OHa eCTeCTBEeHHEM O00pasOM CBA3aHa B Opl'aHU3MEe.

Kak mnpaBuiio, HYKJIEOTUIOHaAsa I[IOCIEemOBaTeJIbHOCTL, BXOIDAmAaA B
00BeM HacCTOAmMEeIro u300peTeHMs, IIoJIydeHa MeToOoaMM PeKOMOMHAHTHOM
IOHK (T0 ecTh, IOpencTaBJsgeT coboM pekoMOMHaHTHy® [HK). OmHako B
aJlIb TEPHATMBHOM BapMaHTe OCYIEeCTBJIeHUA U300peTeHusa HyKJIeOoTUIHasd
[IOCJIeDOBaTeJIbHOCTE  MOXeET OBITH CHUHTE3UPOBaHa, IIOJIHOCTBIO  MJIU
YaCTUUHO, C MCIOJBb30BaHUEM XUMUUECKMX MEeTONOB, XOPOIO WM3BECTHEX
B HDaHHOM of6jacTu (cMoTpum Caruthers M.H. et al., (1980) Nuc Acids
Res Symp Ser 215-23 um Horn T et al., (1980) Nuc Acids Res Symp
Ser 225-232).

[IOJIMHYKJIEOTUL, BXOOAWMM B O0O0OBEM HACTOAMEIO M300peTeHMs, MOXHO
MCIIOJIL30BATh B codueTaHUU c OPYTUMMA MOJIMHYKJIEO TU I HEIMM
[NOoCJIeNOBATEJIBHOCTAMM . TakKMM o0pasoM, HacTodlee HM300peTeHre TaKxe
OXBaTEHBAET coueTaHue [OJIMHY KJIEO TUITHBIX rnocJenoBaTeJIbHOCTEN B
ciyuyae, KOoT'ma coueTaHue BKJIOUAET MOJIMHYKJIEO TUOHYIO
[IOoCJIenOBaTEJILHOCTE, Komupywoinywn  HP, ¥ OpyT'yEO  I[IOJMHYKJIIEO TUIHYIO
[IOCJIeNOBATEJILHOCTE, KOTopasd MOXeT IIPeOCcTaBJISaTh cobort  OpyIVio
MNONIMHYKJIEOTUOHY IIOCJIeOOBaATEJILHOCTE, KoIupyoiykln HP.

[lonyuyeHMe HYKIJIIEOTHUIOHOM IIOCJIeNOBATEJILHOCTHU

HyxkJleoTHIHasa IIOCJHIeIOBATEeJILHOCTL, KoIoupyomas JioOoM elTUO II0
HacToOAgleMy n300peTeHNnD, MOXeT OHITH UOeHTUOUIIMPOBAHA "/
BHIIEJIEHA, n/nnm ouuIleHa n3 Jo6om KJIETKU ANIZ) opTaHM3Ma,
OPOOYyLUUPYIIMX YVKa3aHHHM HelTuO. B ODaHHOM o0JIacTM XOPOomO W3BE&CTHE
pasJMuUHEE CIOCOOH IOJIS UIEHTHUOMKaALUMUM U/WUIM  BHOEJIeHUSd, n/
OUMCTKM HYKJIEOTUIHHX I[IOoCJedoBaTeJIbHOCTeM. B KauecTBe IIpuMepa,
nocje TOTO, Kak COOTBETCTBYKIIA A MIOCJIENOBATEJIBHOCTE OBlIa
UIOeHTUOULIUPOBaHa n/nnm BHIIEJIEHA, n/ N oumIneHa, MOXHO

VICIIOJIBE30BAThb MeTOOEL aMHJ’IM(]_)I/IKaLH/IM IOHK TJIA IIOJIYUEeHNA OOJIBMETO
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KOoJIMUeCTRa I[IOCJIemoBaTeJIbHOCTHU.

B kauecTeBe Opyroro IIpuUMepa, MOXHO KOHCTPYMPOBATH OUOIMOTEKY
TeHoMHOM [IHK wu/munau xIHK ¢ MCHOJIL30BaHMEM XPOMOCOMHOM IHK wmimM
MaTpuuHOM PHK M3 opTraHM3Ma, OPpOOyLUMPYyKIeIo HelTul. ECIM M3BeCTHa
AMMHOKMCJIOTHAA IIOCJIeOOoBaTeJIbHOCTL, MOXHO CUMHTE3UMPOBATHL MeUeHEe
OJIUTOHYKJIEOTUIOHEIE SOHOH M MCIOJB30BaTh MX OJA MWIOeHTUOUKALUNA
KJIOHOB nus TeHOMHOM OnbIINOTEKH, TIOJIYyUeHHOM nus opraHmMs3Ma.
AJIL TEPHATUBHO, oind UOEeHTUQUKALIUN KJIOHOB  MOXHO MCIIOJIL30BAaThH
MEeUeHHM OJIMTOHYKJIEOTUOHEM 30HI, CoIepXalui II0CJedoBaTeJIbHOCTH,

I'OMOJIOT'MIUHEIE AaHaAJIOT'MMUHOMY WM3BECTHOMY TI'€HY. B rnocJsenHeM ciy4dae

MCIIOJIE YT YCIJIOBMA PM@pMHMBaHMM n ITOOMEIBaHM A IIOHMXEHHOM
CTporoCcTM.
AﬂbTepHaTMBHO, KJIOHEI, comepxamne IIelITVIOEL I10 HacTodmeMy

n300peTeHno, MOXHO UISHTUOUIMPOBATEL IIyTeM BCTaBKM (parMeHTOB
TedHoMHOM IHK B SKCHIPECCHUOHHEM BEKTOP, TakKoM kKak IiasMmia,
TpaHchopMalum OaKTepuit IMOJyUeHHOW OudianoTeko¥ TeHomHOM [THK, cC
ocjenyionmM BHCeBaHMeM TpaHCOOPMUPOBAHHEX OaKTepuM Ha I1IJIaCTUHH
arapa, comepxamero cybcTpar oJisg nenTuna, uTo [IO3BOJISET
UISHTUOUILNPOBATE KJIOHE, SKCIpeCcCcHUupyolMe IelTr.

B KauecTBe opyron aJIb TepPHAaTWBEH, HYKJICOTHUIHYIO
IoCJIeIOBATEJIbHOCTL, KOOMPYHIY IIelITHuI, MOXHO IIOoJIyuaTh IIyTeM
CUHTeRa, MUCHOJbL3yA pal3padoTaHHBE CTaHIapTHHE MeTOIH, HallpuMep,
bochopaMUINTHEIM MeTOH, OIMCaHHEM B Beucage S.L. et al., (1981)
Tetrahedron Letters 22, p. 1859-1869, wiM w™MeTOn, OIMCAHHEM B
Matthes et al., (1984) EMBO J. 3, p. 801-805. B dochopaMUINTHOM
MeToOe OJIMIOHYKJIEOTUOE CHUHTEe3UPYIT, HalpuMMep, Ha aBToOMaTUUeCKOM
cuHTesaTope IHK, ouumamlT, OIPOBOOST OTXMUI, JIUTUPYIOT U KJIOHUPYIOT B
COOTBETCTBYKIME BEKTOPH.

HyxJjeoTunoHada IocjiegoBaTeJIbHOCTDL MOXeT OHITE CMemaHHOTO
TE@HOMHOTO u CUHTEeTHUUYECKOTO IIPOUCXOXIEeHM, CMemaHHOTO
CUHTEeTHUUYEeCKOTO M KIHK OPOMCXOXIEeHMS WMJIM CMEMAaHHOTO TEeHOMHOI'O U
kIHK OpoMcxoxXmeHMsd, ¥ OHThL II0JIYUYeHa IIyTeM JIMIMPOBaHUA (parMeHTOB
CUHTETHUUYECKOT O, TeHOMHOTO wmiIM KIHK mnpomcxoxmeHUs (B 3aBHUCUMOCTU
OT CUTyaluM) CTaHODAPTHHMM MeTOoOaMM. Bce JMIMPOBAHHHE (QparMeHTE
COOTBETCTBYIOT Pa3HBEM yacTaM eJon HYKJIEOTUIHOMN

riocjyienoBaTeJIbHOCTU . llocjiemoBaTelJIbHOCTE JIHK Takxe MOXHO II0OJIYUYaThb



76

IoJIMMEepa3HOM LellHOM peakumen (I1IP) C MCIIOJIL 30BaHMEM
CrelndUUIeCcKnUx IpaliMepOBR, HalpuMep, Kak onmcaHo B US 4683202 wuiu
B Saiki R K et al., (Science (1988) 239, pp. 487-491).

AMMHOKUCJIOTHEE IIOCJIeNOBATEJIEHOCTHU

B 0o0OBeM HaCTOAWMeI'0 MU300peTeHUs TakKXe BXOOAT IOoJIMIlenTMnel HP,
ONMCaHHEHE B HaCTOAlleM HOOKyMeHTe.

AMVHOKMUCJIOTHAa A [I0CJIeDOBaTEJILHOCTD MOXET OBITE
rnoJjiydeHa/BeIOeJIeHa M3 IIOAXOOAMETrO MCTOUHMKA WJIM MOXEeT  OHTH
[IoJIydeHa MeTOIOOM CHMHTe3a, WIM MOXeT OHThH IIOJIydeHa MeToIaMu
pekoMOBuHaHTHOM ITHK.

[MoymrmenTun IO HacCToflleMy M300peTeHMI0 MOXHO MCIOJB30BaTh B
coueTaHUM C OpyTVMA IenTunaMmi . TaxmMm obpaszsoM, HacTodlmee
n300peTeHe TaKXe OXBaTHBaeT CcodueTaHMe IIeNTHUIOB B CJydae, Kornga
coueTaHMe BKJIOUaeT IMOJMIeNTun HP ¥ OpyTo¥ NeNTUI, KOTOPHEM MOXeT
IpelCTaBJATL COOOM OpyToM noJjmientun HP.

AMVHOKMCJIOTHAS IIOCJIeIOBATeJIbHOCTL, O KOTOPO¥ uOeT pedb, U
KoTOpad, KaK TaKoBafg, BXOOMUT B OOBEM HACTOAmMEeI'o M300peTeHMd, He
ABJIAEeTCA TIPUPOIHEIM IIeNTHAOM. B 5STOM OTHONEHUM TEepMUH «IIPUPOIHLIN
IenTum» O3HadaeT L eJIBN IenTun, KOTOPRI HaxXOIOUTCH B ero
€CTeCTEBEHHOM OKpPYXEHUN u BKCIIPECCUPOBAaH c ero IPUPOOHOM
HYKJIEOTHOHOY MNOCJIeNOoBaTeJIbHOCTH.

PekOMOMHAHTHED IIOJIUIISIITUI

B OOHOM acIleKkTe [IOJIUIIENTUIHA S [IOCJIENOBATEJNIEHOCTE,
MCIIOJIb3YyeMasd I[I0 HacTodleMy UN300peTeHMD, opelncTaBJgeT cobou
PEKOMOMHAHTHYK IIOCJeIOoBaTeJIbHOCTE — TO eCTh, IIOCJIeIOoBaTeJIbHOCTE,
KoTopasa IoJiydeHa MeToIaMu pekoMOuHaHTHOM IOHK (HanopuMmep, IIyTeM
BKCIPEeCCUn [IOJIUIIENTU I A C VICIIOJIE30BaHNEM KJIETKU—-XO3AUHA,
comepXxamel SKCIPECCHMOHHBM BEKTOP, KOOUPYKRIMUM IOJIUIENTUIH) .

IDaHHEle MeTOIH pekoMOMHaHTHOM [JTHK HaxomdATcs B [Opelejax
KOMIIETEHUMM ClIeluajJruCcTa B HOaHHOM objacTu. TakMe MeTONH OIMCAaHH B
JuTepaType, Hamnpumep, B J. Sambrook, E. F. Fritsch, and T.
Maniatis, 1989, Molecular Cloning: A Laboratory Manual, BTOpoe
u3naHme, kHUTM 1-3, Cold Spring Harbor Laboratory Press.

CnuTrle GeJyku

NonmmunenTunHyo [I0CJIenOBaTEJIEHOCTE, VCIIOJIb 3y eMYIO 1o

HacToAmeMy MBO@peTeHMIO, MOXHO IIOJIydaThk B BUIe CJUTOTO O0elka,
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HalpuMep, C LeJiblo o0JIeTUeHMSa 3KCTParMpoBaHMS WM OUMCTKM. I[IpUMepEH
[IapTHEPOB B CJIMTOM OeJIKe BKJIKUAKRT IJIyTaTMOH-S—-TpaHcdepasy (GST),
6xHis, GAL4 (moMeHH cCBA3HBaHMAa [OHK M/UIM aKTUBALUY TPAHCKPUIIILIMA)
" B-ranaxTosumasy. Taxxe MOXeT OHITH YIOOOHO BKJIOUATH camT
[IPOTEOJIMTUUECKOTO PAaCHellJIEHUS MeXIy IIapTHEPOM B CJMTOM OeJIke U
MHTepecyKlen BeJIKOBOMU [I0CJIeDOBaTEJIbHOCTEIO, oJis co3naHusa
BO3BMOXHOCTHM YyHaJIEHUMs IIOCJIEeNOBATEJIbHOCTEN CIMTOTrO OejKa.

Kak npasuio, CIUTEM  ©OeJIOK He IpPelsasTCTBYeT AaKTHMBHOCTHU
BeJIKOBOM IIOCJIeHOBATEJIEHOCTH .

0B30p CHUCTEeM DKCIPEeCCHUM CJIUTHX I'eHOB B E. colli HOpuBeIeH B
Curr Opin Biotechnol (1995) 6(5): 501-6.

B OPpYyT'OM BapMaHTe OCYIEeCTRBJIEHUS n3obpeTeHms
INOJIMHYKJIEOTHUOHAA I[IOCJIeNOoBaTEJIbHOCTE MOXeT OHTbh JIMI'MPpOBaHa C
TeTepoJIOTUUHOM [IOCJIeIOBRATEJIbHOCTRIO oI KOOUPOBaHULI CIIUTOTO
Oenka. HamnpmMmep, OJ8 CKPUHMHTA IIeNTUOHBEX OUOIMOTEK Ha CpencTBa,
CIIOCOOHHE BJIMATE Ha aKTMBHOCTBL MOJIEKYJIE, MOXeT OBTH II0JI€3HEM
coszmaHue XVIMEPHOM MOJIEKYJIBL, SKCIIpeccupyomen TeTepOoJIOTUUHEIN
SIOMTOI, Y3HAaBaeMHM KOMMEpUeCKM OOCTYIIHBEIM aHTUTEJIOM.

NOeHTUMYHOCTL IIoCJIe DOBATEJIILHOCTEN Win T"OMOJIOTMSI
IIOCJIeINOBATENILHOCTEN

B HacTosAmeM »OOKYMEHTEe TEPMUHBE IIOJUIIENITUI», KIOJUIIENITUIHAS
[IOCJIeOOBATEJILHOCTE», KIIEITUI, «BeJIoOK» u KaMMHOKMCJIOTHAaS
[IOCJIENOBATEJIEHOCTE» MCIIOJBE3YRT B3aMMO3aMEHIEMO .

B HaCcTOAIEM OOKYyMEHTEe TEePMUHEL KIIOJIMHYKJIEOTUIOHA S
[IOCJIENOBATEJIEHOCTE » n KHYKJIeOTUIOHAaS [IOCJIENOBATEJIEHOCTE»
VICIIOJIE3YIT B3aMMO3aMeHSIeMo .

HacTodmee n3obpeTeHue TaKxXe OTHOCUTCH K IIPVMEHEeHUIO
IoCJIeNOBaTEJBHOCTEN, VMEKMMUX  HEeKOTOPYK  CTelleHb MIOEHTUYHOCTHU
IoCJIeNOBaTEILHOCTEN W TOMOJIO TN IocJjiedoBaTeJILHOCTEN c

AaMUHOKMCJIOTHOM [IOCJIeIOBATEJIbHOCTRI (MM) IIOoJIMIIelITVI Oa, OIIMCaHHOI'O B

HacTodueM IOOKYMEHTe (HanpuMep, BapMaHTORB, T'OMOJIOT'OB u
IIPOM3BOIHEX ) Ui Cc  JoboM  HYKJIeOTHMIHOM IIOCJIedoBaTeJIbHOCTLIO,
KoOupyomer  TakoW  [IOJUIIENITHUI (Dmajlee B HacTOdmeM  JOKyMeHTe
HaszHBBaeMHX «TOMOJIOTMUHOM IIOCJIeOOBaATeJIbHOCTR (MM)») . B HacToOdlIeM

OOKYMEHTE TEePMMH «I'OMOJIOI'» O3HAUaeT CTPYKTYPHYID eOMHUILY, MMEWIYIO
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OTIpelleJIEHHYIO T'OMOJIO TMI C M3YyUdaeMBEM/ aMMHOKMCJIO THEIMIA
[IOCJIEeIOBATEJIbHOCT AMU u M3YyUdaeMEMA HYKJI€O TUIHEMA
[IOCJIEIOBRATEJIbHOCTAMM . B HaCTOAMEM HOOKYMEHTE TEePMUH «I'OMOJIOTHMA»
MOXeT OHTBH [NIPMPABHEH K TEPMUHY <«KUIEHTUUHOCTB».

B KOHTEeKCTe HacCTOAmeIro n300peTeHns cumMTaeTcHd, UTO
T'OMOJIOTMYHA A [IOCJIEIOBATEJIBHOCTE COOEepXuT AMMHOKMCJIOTHYIOD  WJIMU
HYKJIEOTHUIHYO II0CJeIOBaTeJIbHOCTL, KOTOpasd MOXeT OHTL II0 MeHbIen
Mepe Ha 50, 60, 70, 75, 80, 85 mmm 90% MOEHTUUHOM, B HEKOTOPHX

BapMaHTax OCYIeCTBJIeHMS II0 MeHbmem Mepe Ha 95, 96, 97, 98 wum

99% UIeHTHUUYHOM MIyUaeMOoM IIOCJIeIOBATEJIbLHOCTHA. XoTd TI'OMOJIOTMIO
TaKxe MOXHO OIpeleliaTh Ha OCHOBaHUU CXOICTBa (To eCcThb,
AMMHOKMCJIO THEIE ocTaTKH, uMepIme CXOIHHE XYMUUECKMUE

cBOMCTBA/QYHKLIMM), B KOHTEKCTEe HaCTOAMeTo M300peTeHMS TOMOJIOTMO
IpenilouTUTeJIbHO ONpeleliaTh Ha OCHOBaHUU UOSHTUUYHOCTHU
nocJjienoBaTeJILHOCTEN .

B HEKOTOPEIX BapraHTax OCyIEeCTRBJIEHUA cumMTaeTcHd, UTo
TOMOJIOTMUHA A [IOCJIeOIOBRATEJIbHOCTD COOEepPXUT AMUHOKUCJIIOTHYIO
[IOCJIeIOBATEeJIbHOCTE MM HYKJIEOTHMIHYID II0CJemoBaTeJIbHOCTh, KoTopas
MMeeT OIOHO WJIM HEeCKOJILKO »nofOaBJIeHMM, mOejieluui uW/WirM 3aMeH IIo
CPaBHEHMIO C M3yuaeMOM II0CJIeIOBaTeJIbHOCTLIO.

B HeKOTOPHX BapMaHTaxX OCYMEeCTBJIEHMS HacCcToOAdmee M300peTeHue
OTHOCMTCHA K IHIpuMeHeHUB 0eJIka, aMMHOKMCJIOTHAad II0CJIeOOoBaTeJIbHOCTD
KOTOPOTO npencTaBJIeHa B HacTOAmeM IOOKYyMEHTe, VI Belka,
[IOJIYUYEHHOTO M3 IOaHHOTO (MCXOOHOTO) OeJyIka IIyTeM 3aMeHH, JeJlellu
nim pobaBJIeHMS OIOHOM MJIM HECKOJILKMX aMMHOKMCIIOT, Halpumep, 2, 3,
4, 5, 6, 7, 8, 9 aMmMHOKMCIOT, WM O00JiIee aMMHOKMCJIOT, HalpUMep,
10 mim ©Bojee 10 aMMHOKMCJIOT, B aMMHOKMCIJIOTHOM IIOCJIeIOBaTeJILHOCTHU
MCxXOoOHOTO O6eJIka M MMEeKmMeIro aKTMBHOCTB MCXOOHOTO OeJiKa.

B HeKOTOpPHX BapMaHTax OCYMECTBJIEHUS HacCTOdmee UM300peTeHue
OTHOCHUTCS K TIIPMMEHEHMI0 HYKJeOTHMIHOM IIOCJIedOoBaTeJIbHOCTU (nam
TeHa), Kooupyoimem BeJiok, aMVHOKMCJIOTHAa S [IOCJIEIOBATEJIBHOCTE
KOTOpPOTO IpenOcTaBJieHa B HacTodAmeM OOKYMeHTe, WIM KOoIOMpPpYyIIen
feJlok, IIOJIYUEHHEM M3 ITaHHOTO (MCXOOHOTO) OeJyiIka IIYyTeM 23aMeHH,
nejeuurn wiau = noBaBJIEHUS OOHOM  WMJIM  HEeCKOJIbKUX aMMHOKMCJIOT,
Hanpumep, 2, 3, 4, 5, 6, 7, 8, 9 aMMHOKMCJIOT, wWIm ©0oJiee

AMMHOKMCJIIOT, HalpuMmep, 10 WJIN BoJjiee 10 aAMMHOKMCJIOT, B
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AMMHOKMCJIOTHOM TOCJIeOOBATEeJILHOCTY MCXOOHOTO Oejlka U VMEmUH
AKTUBHOCTE MCXOOHOTO OeJiKa.

B KOHTEeKCTe HacCTOoAmeIro n3obpeTeHns cuMTaeTcHd, UTO
T'OMOJIOTMYHA A [IOCJIENOBATEJIBHOCTE COIEPXUT HYKJIEOTUIHYIO
IocjleIoBaTeJIbHOCTL, KOoTopas MoxeT OHTL I[10 MeHbIerm Mepe Ha 50,
60, 70, 75, 80, 85 wmum 90% HUOEHTUMUHOM, B HEKOTOPHX BapMaHTax
OCymeCcTBJIEHMA IIO0 MeHbmen Mepe Ha 95, 96, 97, 98 wmim  99%
MIOEeHTUUHOM HYKJIEOTHUIHOM [IoCJIeOBaTEJIbHOCTH, KoIMpyomen
[IOJIMIIENITUI, OIMCaHHEM B HaCTOAleM OOKYMEHTEe (M3y4yaeMon
mocjienoraTeJIbHOCTH) . Kak OpaBuUjio, IT'OMOJIOT COLEPXUT TaKue Xe WU
SKBMBAJIEHTHHE IIOCJIeOIOBATEJIbHOCTH, KoOoupyllMe  OOMEH (H) u Tak
majiee, 4YTO U MU3ydYaeMad IIOCJeIOBaTeJIbHOCTL. XOTSA TOMOJIOTMID TaKxXe
MOXHO OIpenejiaTb Ha OCHOBAaHMM CXOOCTBa (TO €CThb, aMMHOKMCJIIOTHEE
oCTaTKuU, MeKmue CXOIHEE XMWY ECKNE cBoyicTBa/dyHKIUM) , B
KOHTEeKCTe HacToAmero n3obpeTeHmA TOMOJIO TUIO OpenllouTUTeJIbHO
onpeneyiATh Ha OCHOBAHUM MIEHTHUUHOCTM II0CJIeNOBAaTEJIbHOCTEMN.

T'oMoJIOTHUUYHAa g aAMMHOKMCJIOTHA I IoCJIenoBaTeJIbHOCTE, n/
HYKJIEOTUIHAS [IOCJIeOOBATEJILHOCTE, MOXeT COCTaBJIATE, n/nnm
KOIVMPOBATE, [IOJIMIIeN TN, byHKLIMOHAJNbHAasS AaKTMBHOCTL IenTuma Y
KOTOPOTO CcOXpaHeHa U/UJIM [IOBHIIeHAa .

B HeKOTOpPHX acleKTax aMMHOKMCJIOTHAad I[I0OCJIeIOBaTeJIbHOCTE,
onMcaHHas B HaCToOsAMeM IOKYMeHTe, HuMeeT II0 MeHbmel Mepe 50, 60,
70, 75, 80, 85 wmum 90% MOEHTMUYHOCTM, B HEKOTOPHX BapMaHTax
OCYyIleCTBJIEHUA rio MeHbllel  Mepe 95, 96, 97, 98 WJIN 99%
UISHTUUHOCTU C M3ydaeMOM II0CJIeIOBATeJIbHOCTLIO.

B HEKOTOPHIX acrexkTax HYKJIEOTHUIOHAS IOCJIeIOBATEJIbHOCTE,
onMcaHHas B HacCTofAmleM IOKYMeHTe, MuMeeT II0 MeHbmel Mepe 50, 60,
70, 75, 80, 85 wmimm 90% MIOEHTMYHOCTM, B HEKOTOPHX BapMaHTax
OCYIIeCTBJIEHNA 1o MeHblel  Mepe 95, 90, 97, 98 WJIN 99%
UISHTUUHOCTM C M3ydaeMOM IOCJIeIOoBaTeJIbHOCTLIO.

CpaBHeHMA IOJI9 BHSABJIEHUS T'OMOJIOTMM MOXHO IIPOBOIMUTE BM3YyaJbHO
VI, yame, C  MCIHOJBb30BaHMEM HOOCTYIIHEIX IIPpOT'paMM CpPaBHEHUS
mocjienoBaTeJIbHOCTEN . CLuY| KOMMEPUECKM  JOCTYIIHHE KOMIIbLIOTEPHEE
NIpoTrpaMME  TIO3BOJISAKT PACCUMTHBATHE 3% TOMOJIOTUM MEeXIy OBYMS WM
foJiee TIOCJIENOBATEJIEHOCTAMMA.

% T'OMOJIOT'IM MOXHO pPacCUMTEIBATE IJIA HeIlIpEePEIBHEX
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[10CJIeHOBATEeJLHOCTEN, TO ecThb, OIHY II0CJIENOBATEJLHOCTE
BHPABHMBAT C OPYTOM IOCJIEHOBATEJILHOCTBIO M KaXIyl aMMHOKMUCIIOTY B
OOHOM IIOCJIeDOBaTEeJIbHOCTM HaNpAMyl CPaBHMBAKT C COOTBETCTBYWIEN
AMMHOKMCJIOTOM B IOPYI'OM IIOCJeNOBaTeJIbHOCTM, IIO OIOHOMY OCTaTKy 3a
pa3. O5To Ha3HBalT BHpPabBHMBaHMEM «Oe3 pas3pHBOB». Kak OpaBUIoO,
Takue BHpaBHUBAHUSA «bes PaspHBOB» BHIIOJIH 0T TOJIBKO nJis
[IOCJIEOOBATEJILHOCTEN C OTHOCUTEJIBHO HeOOJIbMMM UYMCJIOM OCTAaTKOB.

XoTa BTO OUeHb IIPOCTOM U YHUOMUMPOBAHHEM MeTOHd, B HeM He
YUMTHBAETCHA, HalpuMep, UYTO B Iape I[I0CJedoBaTeJIbHOCTeM, BO BCeM
OCTaJIbHOM MIOEeHTMUHEIX, OOHAa BCTaBKa WM OeJjlelud IIPUBeleT K TOoMYy,
YyTo CJeAyKlue aMMHOKMCJIOTHEE OCTaTKM yxXe He OyIyT BHpPaBHMBATHLCSH,
YTO IIOTEeHUMAaJIEHO IIPUBEeNeT K CUJILHOMY YMEHBIIeHMIO % TOMOJIOTUM IIPU
BHIIOJIHEHUN TJ1008aJILHOTO BEHIDaBHMBAHUA . BciencTBue 5TOTO,
OOJIBIIMHCTBO MEeTONOB CPaBHeHUA IIOCJeNOoBaTeJIbHOCTeM pas3paboTaHEH
0J1s Cco3IaHuA  OITMMAJIbHHX  BHPaBHMBaHUM, B KOTOPEIX  YUTEHH
BO3MOXHEE BCTaBKM U »Oejeluy 0e3 UpPe3MepHOT'O 3BaHWXeHUS Ofmero
mokaszaTeJia TOMOJIOTMM. OTO HOCTUIAaeTCd 3a CUeT BCTABKU «Pa3pHBOB»
B BEHPABHUB A EMEIE [IOCJIeNOBaTEJIbHOCTU B IIOIHTKE MaKCUMAaJILHO
YBEJIMUYTE JIOKAJILHYI IT'OMOJIOTHIO.

OnHako B 5Tux 0o0Jiee CJOXHHX MeTOIax IMIPelyCMOTPEHH «ITpads
3a BHECeHMe pa3peBa®» IJIS KaXIoT'o pas3phBa, KOTOPHM BO3HMKAET IIPHU

BEHIPaBHVMBAHNM, TakK UTO B CdJIydae OIMHaKOBOI'O KOJIMUeCTBa HWMIeHTWMUHEIX

AMIVHOKIMCJIOT BEHIPaBHVMBaeMa#d IIOCJIeJOBaTeJIbHOCTD C HaVMeHBIIVIM
BO3SMOXHEIM UYMCJIOM PaspEBOB — dWTO OTpaxXaeT DoJjlee BHCOKYK CTelleHb
pooCcTBa MeXOy IOBYyMA CpPpaBHMBaeMEIMM IIOCJIeJOBaATEJIBHOCTAMM — oymeT

MMeThL OoJiee BHCOKUM 0aJljl, UYeM IIOCJIedOBaTeJIbLHOCTE CO MHOXeCTBOM
PaspHBOB. Kak OpaBUIIO, MCIOJBE3YIT CUCTeMy «addrMHHEIX mMTpadoB», B
KOTOPOM  Ha3HAUYATCHA OOCTATOUHO BHCOKMe MmMTpade Ba BHeceHUe
pas3pelBa ¥ MeHbIMe mTpadbl 3a KaxOul ODoCJeOyimMi OoCTaTOK B
pasprBe. OTO ABJIAeTCca Haubojiee YacTO MCHOJNB3YEeMOM CUCTeMOM
Has3HauveHMsa mTpadoB 3a pPaspeHBH. BeHCOkKMe mTpadsl 3a pPa3pHEBH,
0e3yCJIOBHO, OYyIOyT INPUBOOUTE K OINTHMUSMPOBAHHEIM BHPABHUBAHUAM C
MEHBIIMM  UMCJIOM  Pas3pHBOB. BOJIBMIMHCTBO  NOpOTpPaMM  BHPaBHUBAHUA
OONIyCKAanT WM3MeHeHMe mTpadoB 3a pa3peBH. Kak OpaBUIIO, KOoT'ga TakKue
IpoTpaMME VCIIOJE 3YIT oJisa CpaBHeHUA IOCJIeNOBATEJBHOCTEN,

VMCIIOJIE3YKT IIapaMeTpPE I10 YMOJIYaHMIIO.
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Q

TakuMm oO68pas3oM, OJA pacueTa MaKCUMaJBLHOT'O % TOMOJIOTMM, BO-
[IEPBHX, HeOoOXOOMMO HOOOMTBHLCA OITHMMAJIbBHOTO BHEPABHMBAHWA, YUMUTHBAA
mrpads 3a PAa3pPHBH. MogxomAamey  KOMIBITEPHOM MNpoTpaMMOV  OJId
BHIIIOJIHEHMS TaKOTO BHpaBHUBaHUA sABjsgeTca Vector NTI (Invitrogen
Corp.) . [IpuMepH OpoTpaMM OJIS CpPaBHEHMsS I[IOCJIeNOBaTeJIbHOCTEeN
BKJIOUAT, HO He OI'PaHUUYMBAKTCA MMM, [IakeT Opor'paMM BLAST (cMoTpH
Ausubel et al., 1999 Short Protocols in Molecular Biology, 4-e
u3naHue - TJaBa 18), BLAST 2 (cmoTpm FEMS Microbiol Lett 1999
174 (2): 247-50; FEMS Microbiol Lett 1999 177(1): 187-8 wm
tatiana@ncbi.nlm.nih.gov), FASTA (Altschul et al., 1990 J. Mol.
Biol. 403-410) m AlignX, HanpuMmep. Ilo MeHbmen Mepe BLAST, BLAST
2 m FASTA QOoCTyNHH IJiS OoQJiailH M OHJIaMH Ioucka (cMoTpu Ausubel et
al., 1999, crpanuus 7-58 mo 7-60).

XoTsa OKOHUATEJIbHHM % TOMOJIOTMM MOXeT OHTL OIpelejleH Ha
OCHOBAHMM MIOEHTHMUHOCTM, cCcaM [0 cebe MeTOoI BHPpaBHMBaHMA, Kak
npaBWJIO, HEe OCHOBaH Ha I[IapHOM CPpaBHEHMM II0 I[IPMHIUIIY «BCe WU
HMUUeITOo». BMecTo »5TOT0O, KaK IIpaBMJIO, MCIOJb3YIT MacCHTaOMpPOBaHHYID
MaTpully OJA OLEHKM CXOLOCTBa, KOTopasa OlLeHMBaeT B Oajulax Kaxnoe
[orapHoe CpaBHeHMe Ha OCHOBAHUM  XUMHUUECKOI'O CXOoIOCTBa ZNRZ!
SBOJIOIIMOHHOTO PacCTOAHMA. I[IpuMepoM OOBUHO MCIOJB3YyeMOM TaKou
MaTpULE ABJIgeTCcsa MaTpulla BLOSUM62 - wMaTpulla [0 YMOJYaHMID IJId
Habopa mnporpamMm BLAST. B mnporpamMax Vector NTI, xak OpaBUIIO,
MCIOJb3YITCA JiMOO OOelOCTYNHEE IIapaMeTphl [I0 YMOJIUaHMD, JuUbOo
[IoJIb30BaTeJNLECKad Tadnmnia CpaBHeHUd CUMBOJIOB, B ciydae ee
npenocTaBJIeHUA (cMmoTpHU PYKOBOILCTBO [I0JIb30BaTeJ A o BoJee
noapo®Ho¥ uHboOpMaluuM) . IJIS HEeKOTOPHX MIPUJIOXKEHUN NIPedlouTUTEJILHO
MCIIOJIL30BATE IIapaMeTpH 10 YMOJIUaHMIO [IakeTa OIporpaMMm Vector NTI.

AJIL TEPHATURBHO, [IPOLIeHT TOMOJIOTHMM  MOXHO  pPaCCUMTHEEBATH C
MCIIOJIb30BaHMeM QYHKUUM MHOXECTBEHHOT'O BHpabBHUBaHUA B Vector NTI
(Invitrogen Corp.), OCHOBaHHOM Ha aJIloOpuUTMe, aHaJlormuHoM CLUSTAL

(Higgins DG & Sharp PM (1988), Gene 73(1), 237-244).

Ilocae IIOJIy4YeHMA C IIOMOIIBO IIpOoI'paMMEL OIITMMaJIELHOTI'O
BEHPaBHVMBAHMA MOXHO pPacCUmMTERBaTb 2 I'OMOJIOIT'UI, HallprMep, %
VMIOeHTVNYHOCTM mocjienoBaTeJILHOCTEN . Hpor'palvﬂ\aa, KakK IIpaBUJIO,

BEIIIOJIHAET STO Iipm CPaBHEeHNNA nocJiegoBaTeJIbHOCTEN n BEIDAET

UMCJIOBOM pesyJjieTaT.
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Ecim I1pnm OoIlpeneJIeHNnM MOISCHTMYHOCTHU mocjiedoBaTeJIbHOCTEN
MCIIOJIE3YRT H_ITpa(l)BI 3a pPaspHBE], TO MOXHO MCIIOJIE3OBATE CJleOyrimne

IIapaMeTpPE IIJIA IIOIIapPHOI'O BEPaBHVMBaHWMA, HAIIPVMMED:

oJid BLAST

BHECEHIE PA3PHBA 0

YIJIVHEHNVE PA3SPHBA 0

IoJIsd CLUSTAL IOHK BEJIOK

PASMEP CJIORA | 2 1 K Tpumner
MTPAD SA |15 10

PA3PHB

YIJIVHEHVE 6,66 0,1

PA3SPHBA

B omHOM BapMaHTe OCYIEeCTBJIEHMA MOXHO MCIOoJIb30BaThk CLUSTAL c
BeJMuMHaMM mTpada 3a pasphlB M 3a YIOJIMHEHME paspHBa, IIPUBEIeHHEMM
BHILIE .

B omnHOM BapMaHTe OCYIEeCTBJIeHMSA CTelleHb MIOSHTUYHOCTM B
cJlydae HYKJIEOTUMIHOM IIOCJIeHOBATEJILHOCTY OIpeNeJidioT Ha IPpOTSXeHUU
1o MeHbmer Mepe 20 CMeXHBX HYKJIEeOTHIOB, HalpUMep, Ha IIPOTIXKeHUU
no MeHbme¥ Mepe 30 CMeXHBX HYKJIEOTHIOB, HaIpMMep, Ha IIPOTIXeHUU
o MeHblme¥ Mepe 40 CMeXHBX HYKJIEOTHIOB, HalpuMep, Ha IOIPOTIXeHUU
1o MeHbmel Mepe 50 CMEXHBIX HYKJIEOTHUIOB, HaIpUMEep, Ha OIPOTIXeHUMU
10 MeHbIel Mepe 60 CMEXHBIX HYKJISOTHUIOB, HaIpUMEep, Ha IOIPOTIXeHUMU
no MeHbmel Mepe 100 CMEeXHHX HYKJIEOTHMIOB, HaIpUMEp, Ha IPOTIXeHUMU
no MeHbmel Mepe 200 CMeXHHX HYKJIEOTHMIOB, HaIpUMep, Ha OIPOTIXeHUMU
no MeHbmel Mepe 300 CMEXHBIX HYKJIEOTUIOB.

B omHOM BapMaHTe OCYILECTBJIEHUI CTelleHb MIOSHTUYHOCTM B
cilydyae  HYKJIEOTHMIHOM  IOCJeIOBAaTEJILHOCTM  MOXHO  ONpenesisiTh Ha
IPOTXKEHUM 1eJIOM TIOCJIeOOBaTeJIbHOCTH .

[locnenoraTeJIbLHOCTM TakXe MOT'YT MMEThL »OeJjleluyr, BCTABKU WK
3aMeHB aMMHOKMUCJIOTHHIX OCTaTKOB, KOTOPEE  BHS3HBAT «MOJUallee»
VM3MeHeHMe U OPUBOIOAT K 00pa30BaHMI OYHKIMOHAJLHO DSKBUBAJIEHTHOM
MOJIEKYJIEl. MOXHO HaMEpPEeHHO BHIIOJHATE aMMHOKMCJIOTHHE 3aMeHE Ha
OCHOBAaHUMU CXOOCTRBRA [IOJIAPHOCTH, 3ap4ana, PacTBOPUMOCTH,
runpododbHOCTH, TUOPOOUIEHOCTH n/ aMOUIIaTUUIEeCKOM [IPUPO OH
OCTaTKOB I[IPM VYCJIOBMM, UTO BTOPMYHAA CBA3HBAKIAL aKTHUBHOCTL
MOJIEKY JIEL coxpaHgeTcHd. Hamopuwmep, OTPHULIATEJIEHO 3apaXKeHHEe
AMMHOKMCJIOTE  BRJIIOUAKT acCrnapalMHOBYKD  KUCJIOTY ¥  ITUIYTaMMHOBYIO

KHMCJIOTY, IIOJIOXUMTEJIEHO 3IapAXeHHEIe aMMHOKMCJIOTEI BRJIOUYAKT JIM3VMH U
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APTUHMH, ¥ aMMHOKMCJIOTH C He3apSKeHHHEMM IIOJISPHEMM  I'OJIOBHEIMMU
TpYyInaMm, VMEKNmMYe  CXOOHYI CTeleHb IUMIPOOMIIBHOCTM, BKJIIOUAIOT
JIeVMIIMH, W30JIeVUIMH, BaJiMH, IJIMLUMH, aJlaHMH, aclaparuH, IJIyTaMWH,
CepMH, TPEeOHMH, OGeHMJIaJIaHVMH UM TUPO3MH.

MoXHO BHITIOJIHATE KOHCEepPBaTHBHEE 3aMeHH, HalpuMep, B
COOTBETCTBMM C IIPMBEIOEHHOM HIWKe Tadjauuer. AMMHOKMCIIOTH B OIOHOM U
TOM Xe OJIOKe BO BTOPOM CTOJIOlEe M, MNPeOlNodTUTeJIbHO, B OIHOM M TOM

XKe CTpOKe B TpeTbeM CTOJIOLle MOTYT OHTE 3aMeHEHH OpyI™ Ha IOpyTa:

AJIMOATUYECKHUE | HenoJsigpHEe G AP

I LV

S T M

Q
E

HOJ’[HpHBIe - He3apAXeHHEEe

[ToJsigapHEle — 3apAXeHHEBE

R

T )| O 2 O

APOMATVUECKNE FWY

HacTosamee wum300peTeHMe TaKXe OXBATHBAET I'OMOJIOTMUHYID 3aMeHy
OCTAaTKOB (B HacToAmeM HOKyMeHTe of0a TepMMHAa <«3aMemeHue» U
«3aMeHa» oO3HauvaloT 3aMeHy CYIecTBYyIeIo aMMHOKMUMCJIOTHOTO OocTaTkKa
aJlbTepPHAaTUBHEM OCTaTKOM), KOoTopasd MOXeT MMeThL MecTo, TO eCThb
3aMeHy I[IOHOOHOTO [ONOOHEM, HaIpMMep, 3aMeHy OCHOBHOTO OCHOBHEIM,
KMCJIOTO KMCJIEIM, IIOJIAPHOTO IOJIAPHEM M Tak pajiee. Takke MOXeT
MMeThL MEeCTO HeTOMOJIOTMUHasg 3aMeHa, TO eCTh, OCTaTKa M3 OOHOTO
KJIacca OCTaTKOM IPYyTOTO KJIacca WIIn, aJlb TepPHaTUBHO, c

VICIIOJIb30BaHMeEM BKJIOUEHMA HelIPMPOOHEX AMVMHOKMCJIOT, TaKMX Kakr

OPHUTHUH (majee B HacToAlleM IOOKYyMEeHTe 000 3HaAUEHHE zZ),
OMaMMHOMAaCJISHAasg KMcJIoTa (maJjiee B HacTogmeM OOKYMEHTe
obosHaueHHad B), HOpPJIeNLIVH (maJjee B HacTogueM IOOKYMeHTe

0003HaAUEHHHMN 0) 7 IIMprnJiaJlaHMH, THMeHWMJIaJIaHMH, Ha@TMJ’IaJ’IaHMH n

GEeHMIJITJIMLIMH .

Taxxe MOTYT OBITE BHIIIOJIHEHEL 3aMeHH HeIIPpUP O OHEMU
aMUHOKMCJIOTaMM, BRJIOUAA : aJjbda* u ajllbba-IBy3aMelleHHEE *
aMUHOKMUCJIOTHL, N-aJIKMJIaMUHOKUCJIOTH , MOJIOUHYIO KUCJIOTY*,
raJIoOleHUOHEe [IPOMBBOLOHEE IIPUPOLHEIX aMUHOKUCJIIOT, Takme Kak
TEPUOPTOPTUPOBUHY, n-Cl-dpeHusiajiladmuu™, n-Br-deHusiajiaHue™, n-I-

beHMJIaJIaHMHY, L-aimmiaramMumye™ , B-amauun*, L-0o—-aMMHOMAaCJISHYID
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KMCJIOTY ™, L-y-aMMHOMAaCJIIAHYIO KUCJIOTY*, L-0—-aMMHOM30OMAaCIISHY
KMCJIOTY ™, L-€-aMMHOKAaIIPOHOBY kucJoTy", 7-aM/MHOTEeIITaHOBYI
KMCJIOTY ™, L-MeTHMOHMHCYJILEQOoH?", L-HOpJIenmH*, L-HopBRaJMH*, -
HUTpo-L-beHusanladua*, L-Tumpokcunposmu?, L-THonposimMu*, MeTUJILHEE
NIPOMU3BOOHEE beHMIIaTIaHMHa (Phe), Takue Kak 4-meTmii-Phe*,

nedHTamMeTmsi—-Phe*, L-Phe (4-amvmHo) ¥, L-Tyr (MeTwni)*, L-Phe (4-

M30NPpOnnI) *, L-Tic (1,2,3,4-TeTpalMIPON30XMHOJIMH- 3-KapOOHOBYIO
KUCJIOTY) *, L-IOMaMMHOIIPONIMOHOBYID KUCJIOTY® 1 L-Phe (4-8eHsui) *.
CMMBOJI * MCIIOJIE30BaH B CBeTe OIMCAaHHOT'O BHIIe (OTHOCUTEJBHO
T'OMOJIO TMUHEBIX WM HeT' OMOJIO TMUHEIX 3aMeH) oJIsg YyKa3aHug Ha

TUIPOOOBOHHN XxapakTep I[IPOM3BOOHOTO, B TO BpeMsa KaK CHMBOJ #
MCIIOJIE30BAH IJIS YyKazaHuda Ha TIUIPOOMIIBHEI XapaKTep IIPOM3BOIOHOTO,
#* yKas3bBaeT Ha aMbulaTUuecKMue XapaKTepUCTUKH.

BapuaHTHHe aAMVHOKMCJIO THHE IOCJIeOBATEJILHOCTHU MOT'YT
CoIepXaThb COOTBETCTRYKIMe CIeMCepHEe TPYIIH, KOTOPHE MOITYT OHTH
BCTAaBJIEHEH MeXIy JII0OBMM IBYMS AMMHOKMCJIO THEMM ocTaTKaMu
[IOCJIeHOBAaTEeJIEHOCTH, BKJIIOYA I AJIKUJIL HEE TPYIIIIH, Takue KakK

MeTWJIBHBIE , STWIIbHEIE nJin IIPOIIMJIIE HEIE T'PYIIIIEL, B OOIIOJIHEHNMEe K

AMMHOKUCJIOTHEIM  CIleicepaM, TaKuM KakK OCTaTKM TIJIMLMHA W -
ajlaHvHa. [IpyTras oGbopMa Bapualuy, IOpennojaravmas HajJuuye OIOHOTO
wim 0oJilee aMMHOKMCJIOTHHX OCTATKOB B IMelTOMOHONW GopMe, MOOJIKHA
OHITH XOPOMO M3BECTHa CIeluMaMcTaM B IaHHOM ofjacTu. Bo mzbexaHue

COMHeHMﬁ, TEePMMH KIIellITOVMIOHaA @opMa» O3HauvaeT BaplMaHTHEIE
AMIVMHORKMCJIOTHEIE oCTaTKM, B KOTOPEX I'pyIiiia, 3aMellaKina qd o—aToM

yIJlepoma, HaXOOUTCHA B IIOJOXEeHMM aToMa a30Ta ocTaTkKa, a He o-
aToMa YyIoJiepola. CHoOCOOH IIOJIydeHMe IMIelTUIOB B I[IeldTOMOIHOM dopMe
M3BECTHE B OaHHOM o6JlacTM M OIMCAaHB, HaopuMep, B Simon R.J. et
al., PNAS (1992) 89(20), 9367-9371 wm Horwell D.C., Trends
Biotechnol. (1995) 13(4), 132-134.

HyKJI€OTUOHEE TIOCJeIOBATEJIbBHOCTHY, MCIOJIb3YyeMee I10 HacTOoAlleMy
n300peTeHno, MOTYT COIOepXaThb B CBOEM COCTaBe CHUHTEeTHUUECKHEe WU
MOOMOUUMPOBAHHEE HYKJIEOTUIOHE. B OaHHOM 00JacTM M3BeCTeH LeJIBM pan
Pa3HBIX TUIIOB MOOMUKaLMM OJIMTOHYKJIEOTUIOR . Croma OTHOCATCH
MeTuJIpochoHaTHEHE U  QoCchopoTHMOATHHE KapKach u/muiaM pgobaBjeHHUe

AKPUIMHOBEIX WMJIM I[IOJMJIM3MHOBHX llelde Ha 3 u/mnu  5'-xoHIIax
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MOJIEKYJIE. CJlegyeT INOHMMATL, UYTO IJIA lieJle HacToAmero M300peTeHUA
HYKJIEOTUIHEE [IOCJIEDOBATEJIBHOCTH, O CaHHEE B HaCTOAlleM
OOKYMEeHTe, MOTYT OHTL MOOUIUIIMPOBAHE JIIOOBEM MeTOIOM, W3BECTHHM B
oaHHou obJjlacTu. TakMe MOOMOUMKAILIMM MOXHO OCYIEeCTBJIATE C Lejbo
YVCUJIEHMS 1In Vivo AaKTUMBHOCTM MJIM CPOKa CYIEeCTBOBAHMUSA HYKJIEOTMIHEX
IoCcJyIeIOBaTEeJIbHOCTEN II0 HacToAmeMy MK300peTeHuo.

HacTosamee n300peTeHNre Takxe OTHOCUTCH K NIPpUMeHEHUIO
HYKJIEOTUIHEIX mocJiegoBaTeJIbHOCTEN, KOTOPHE KOMILJIEMEHTaPHE
[NOCJIeDOBaTEeJIbHOCTAM, [penNCTaBJIEHHBEM B HACTOAIEeM IOKYMeHTe, JHMOO
JHIOOOMY MX NPOM3BOIOHOMY WM OQparMeHTy. EcCiIM ODOCIemOBRaTeJIbHOCTE
KOMILJIEMeHTapHa bparMeHTy IOCJIenOBaTeJIbHOCTH, TO TaKy
IocjienoBaTeJIbHOCTE MOXHO  MCIOJIB30BATL B KauecTBe 30HOA  OJ4
BHIABJIEHUS AHAJOTMUHHX KOIOUPYIIMX IIOCJeIOoBaTeJIbHOCTEeM B IOPYTHUX
opraHM3Max M TakK [najee.

[IOIMHYKJIEOTUOE, KOTOPHEE He ABJAKTCA Ha 100% IOMOJIOTMYUHBEIMMA
[IOCJIeDOBATEJIbHOCTAM I[I0 HacTodlleMy M300peTeHMuIn, OOHAKO BXOOAT B
0BBeM HacToAmeIro wu300peTeHMdA, MOTYT OBTH I[IOJIYUYEHE pPa3JIMUHEMU
MeTOOaMM . Ipyrue BapMaHTH IIOCJedoBaTeJIbHOCTEN, OTIMCAaHHEIX B
HacTodmeM  IOOKYyMeHTe, MOTYT OBITE  IIOJIYUYEHE], HalpuMep, oyTeM
30HIVPOBaHMA OubianoTer HOHK, Cco3maHHEX M3 MaTepuaJa OT PasHEX
VHIVBUOYYMOB, HalIpuUMep, MVHIMBUIOIYYMOB M3 PasHHX IIOIyJdduuii. Kpowme
TOTO, MOTYT OHTEL IIOJIYUEeHH OPpyIMe TOMOJIOTHM, U Takue IT'OMOJIOTM, a
Takxe MxX OQparMeHTH, Kak IIpaBujio, OyIyT CIOCOOHH K u30upaTeslbHOM
TUOPUON3alUA C IIocJenoBaTeJIbHOCTSAMU, NpUBEOEHHBEIMU B CIIUCKE
mocjiegoBaTeJIbHOCTEN HaCcToOAero IOOKYMEHTaA. Takue
IOCIIenoBaTeJIbHOCTHU MOTYT OBITH [IOJIYUEHH yTeM 30HOUPOBAHUSA
bubamorTex kIHK wmiam ©OubianMoTek TeHoMHOV ITHK M3 XMBOTHHX IPYTUX
BMIOOB, W 3SOHOMPOBAHMA TakMx OMOIMOTEK 30HIOaMM, COomepXallMMu BCK
MM YacThb JiodoM U3 I[IOoCJIemoBaTeJILHOCTEeM B OIpujlaraeMoOM CIMCKe
mocjiefoBaTeJIbHOCTEM, B YCJIOBUAX CpedHeM WIM BHEHCOKOM CTPOTOCTH.
AHaJIOTMUHEE COOOpaXeHMd IIPMMEHUMH K TIOJIYUEHUMIK BUIOBEX IT'OMOJIOTOB
" aJIJIeJIb HEIX BaApMaHTOB [IOJIUIIENI TU OHEX M HYKJI€OTUIOHEIX
mocjiefoBaTeJIbHOCTEN 10 M300peTeHUO.

BapMaHTH M TOMOJIOTM K3 ITaMMa/BMOa TakKXke MOXHO II0JIydaTh C
MCIIOJIE 30BaHUEM [Ip c BEIPOXIIEHHEIMM IpaviMepaMi, B KOTOpOM

VCIIOJBb 3YIOT npaMepH, paspaboTaHHue Ha HalleJIMBAaHU S Ha
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[IOCJIeNOBATEJILHOCTM B COCTaBe BapMaHTOB M I'OMOJIOT'OB, KOIUpyKIME
KOHCepBaTHBHEE aMVHOKMCJIO THEIE [IOCJIeNOBATEJIEHOCTH B cocTaBe
IOCJIENOBATEJBEHOCTEY IO HacTodAlleMy M300peTeHun. KoHCepBaTHBHEE
[IOCJIenOBATEJILHOCTH MOTYT OBITH npelCcKa3aHH], HalprMep, Ha
OCHOBAHMM  BEPABHMBAHUA aAMUHOKMCIIOTHHX IIOCJIeHOoBaTeJIbHOCTEeM U3
HECKOJILKMX BapMaHTOB/TOMOJIOTOB. BHpaBHMBaHMe II0CJeIoBaTeJILHOCTEN
MOXHO BHIIOJIHATE C VICIIOJIb 30BaHMEM KOMIIBIOTEPHBIX nporpaMmmM,
M3BECTHEIX B OaHHOM of6JjJacTu. Hanpumep, MMPOKO  MUCIIOJIb3YyeTCHd
nporpamma GCG Wisconsin PileUp.

[IlpaiMeprl, MCIOJb3yeMele B IIIIP C BHPOXIEHHHMM [IpalMepamu,
ByoyT comepXaTb OOHO wMIM 0oJiee BHPOXIEHHHX IIOJIOXKEHUN U OyIoyT
MCIIOJIbL30BaHE B MeHee CTPOTMX  YCJIOBUAX, ueM Te, KOTOPHE
WCIOJB3YIT MOJIS KJOHMPOBaHMA I[OCJeNoBaTeJIbHOCTEeM, C IpalMepamu
OIHOM IIOCJIeHOBATEJILHOCTU NPOTUB M3BECTHHX I10CJeOOBaTEJIbHOCTEN.

AJILTEepHaATUBHO, TakKKe I[IOJUHYKIIEOTUOE MOI'YT OBTH I[IOJIYUEHE
MeTOIOM caT-HalpaBJIEeHHOTO MyTalreHe3a OXapaKTepnU30BaHHEX
nocjienoBaTeJbHOCTEM. 3TO MOXeT OHBTbH I[I0JI€3HHM, HalpuMep, Korma
TpedbyrTCca «MoJUalyue» M3MEeHEeHMI IIOCJIeNoBaTeJIbHOCTM KONOHa  OJid
ONTUMM3ALUY KOIOHOB C YUeTOM IMIPedlouTeHMM KOHKPEeTHOM KJIeTKU-—
X0O3AMHA, B KOTOpOM [IOJIMHY KJIEO TUIHHE [IOCJIENOBRATEJNIBEHOCTHA
PKCIpeccupyonTrca. JpyI'Me WM3MeHeHMS IIO0CJIeOOBaTEeJIbHOCTM MOTYT OHTH
XeJlaTeJlbHE oJjis BBEeOEeHUSA camTos, y3HaBaeMBIX bepMeHTaMM
PEeCTPUKLNM, WIM IJIS M3MeHeHUS CBOMCTBa WM (QYHKUUNY IIOJIUIIEIITUIOR,
KOIVPYEMEIX IIOJIMHYKIIEOTUIAMMA .

[TONMMHYKJIEO TU L (HYKJIEO TUOHEE [IOCJIENOBATEJIEHOCTH) 1o
n3006peTeHny MOTYT OBTb MCIOJBL30BAaHH IJIS I[OJYUYeHUS IIpavMepa,
HaopuMep, OpakMepa s P, OpaliMepa IJIS aJbTepHaATUBHOM pPeaKluu
aMILIMOUKALIUA, 30HIA, HaIlpuMep, MeueHOT O BHIABJIAKIEN  MeTKOM
OBMmeNnpPMHSL TEHM MEeTOIOM c VICIIOJIE30BaHNEM pPanroaKTHUBHEX VI
HepaOMOaKTUMBHEX METOK, WM IIOJMHYKJIIEOTUIH MOXHO KJIOHUMPOBATH B
BekTops. Takue IIpaViMepbl, SOHOE UM OpyI'Me O(parMeHTH OyIOyT MMEeThH
OJIVHY TII0 MeHbIel Mepe 15, OpeINouTHUTeNIEHO IO MeHbIer Mepe 20,
HaopuMep, 10 MeHbmel Mmepe 25, 30 mam 40 HYKJIEOTHMIOB, M OHM TakKxe
OXBa4deHH VICTIOJIb 3Y EMEIM B HaCTOAMEM OOKYMEHTE TEePMUHOM
KIIOJIMHYKJIEOTUIEL 10 M300peTeHUIO» .

IIOJIMHYKJIEOTULH, TakKMe KaK TIDOJHMHYKJIeoTunel IHK ¥ 3SOHOH IIO
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N300peTeHND, MOXHO IIOJIYYATh PEeKOMOMHAHTHEIMM MEeTOIaMM, MeTOIaMM
CHHTEe3a WM JIOOBMM OPYIVMMM MEeTOIOaMM, W3BECTHEIMM CIelUMaJlMCTaM B
DaHHoOM ofJjacTru. OHM Takxe MOTYT OBTH KJIOHMPOBAHE CTaHIAPTHEMM
METOOAaMN .

Kaxk IpaBUJIO, IparMepr IOJIyYanT MeTOOaMU CHUHTE?3a,
B KJTIOU &0 M CTyIleHUaToe M3TOTOBJICHUE KeJiaeMom HYKJIEOTHUIHOMN
IIOCJIeNOBATEJIBHOCTY, II0 OOHOMY HYKJIEOTHMIY 3a pa3. Takue MeTOOH C
VCIIOJIbL30BAHMEM ABTOMATUIMPOBAHHEX IPUOOPOB XOPOWO M3BECTHH B
OaHHOM oO6JacTu.

BoJjee OJIMHHEIE [IOJIMHYKJIEOTUIH, Kak IpaBUJIo, [IOJIyYamnT

peKOMGMHaHTHHMM MeTOoIoaMM, HallprMep, MeTOIoaMM KIJIIOHMPOBaAHMA C

MCIIOJIL30BaHMeM [P (mosMMepasHOM LellHOM peaxkuun) . MOXHO
KOHCTPYMPOBATE IpaliMepH, comepxamue COOTBETCTBYKINME CamlTH
Y3HaBaHUA nJisa bepMeHTOB pPecTpUKLUY, c TEM, UTOOE

aMIIMOmMIMpoBaHuyn THK  MoXxHO  OBUIO KJIOHMPOBATH B [IOOXOOANMUMA
KJIOHUPYIWM BEKTOP .

PekoOMOMHAHTHASI IIOJIMHYKIJIIEOTUIOHAS IIOCJIeOOBATEILHOCTDL

B OIIHOM acriexTe [IOJIMHYKJIEOTUOHA I IocJjieqoBaTeJIbHOCTE,
UCIIOJIb3YyeMass II0 HacTodleMy  M300peTeHMO, opencrTaBjgeT Ccodoun
PEKOMOMHAHTHYD I[IOJMHYKICOTUIOHYI IIOCJemoBaTeJILHOCTL — TO eCcTh,
IocJIeqoBaTesJIbHOCTE, KoTopasd Obla IOJIydeHa C  MCIOJb30BaHUeM
MEeTOIOB peKoMOMHaHTHOM JHK (TakuMxX Kak SKCIpeccUud IIOJUIIENTUIa C

VMCIIOJIE30OBaHVeM KRJIIETKM—-XO3AMHa, conepxameﬁ SKCHpeCCMOHHHﬁ BEeKTOpP,

KOHMpyDMMﬁ IIOJIMIIENITHI) . [TprMepH peKOM6MHaHTHHX ITOJIMMHYKJI€ O TV I HBIX
mocjiegoBaTeJIbHOCTEN BRJIOYAKT OIITVMMM3VMPOBaHHEE I10 KOIOOHaM
II0CJIenOoBaTEeJIbHOCTHU u TIOJIMHYKJIIEOTHMIOHEIE IIoCJIefoBaTeJIEHOCTH,

KOOUPYKIME CIUTHEM IOJIUIENTUN .

3TU MeTOIEL PeKoOMOVHaHTHOM IOHK HaxogAaTcAa B npenejax
KOMIIETEHLMM ClIeluaJrucTa B HOaHHOM objacTM. TakuMe MeTONH OIMCAaHHE B
JuTepaType, Hamnpumep, B J. Sambrook, E. F. Fritsch, and T.
Maniatis, 1989, Molecular Cloning: A Laboratory Manual, BTOpoe
nsmauve, kHuUTM 1-3, Cold Spring Harbor Laboratory Press.

CHUHTeTHMUYECKHME [IOCIeIOBATEJILHOCTU

B OOHOM aclieKTe [IOCJIeDOBATEJILHOCTE, MCIIOJIE3yeMasd 1o
HacToAlleMy n300peTEeHND, npencraBjsgeT cobon CUHTETUUYECKYI

IIOCJIeOOBAaTEJIEHOCTE - TO eCThb, II0CJIefOoBaTEJIEHOCTE, KOTOpad



88

moJlyyeHa 1in vVvitro wMeToIaMM XUMMUECKOTO WIM GepMeHTaTUBHOTO
cuHTeza. Coma OTHOCATCHA, HO 0e3 OTpaHMYeHMs, IIOCJeNOBaTeJIbHOCTH,
TIOJIyUYeHHHEe c ONTUMM3VMPOBAHHEIM  MCIIOJIE30BaHMEeM  KOINOHOB s
OpTraHM3MOB-X035AeB, TaKuMxX Kak MeTWJIOTpodHEEe HOpoXxxu Pichia u
Hansenula.

IDajlee HacTofdmee MU300peTeHMe OINMCAHO C IIOMOMNBK CJeOYIIMX
HeOoTPaHUUVBAKIUX IPUMEPORB.

[TPVME PHI

IIp OCyMmMeCTRJIEHUM Ha I[IPpaKTUKe HacToAmero u3o00peTeHUd OyOoyT
MCIIOJIE30BAHE, €CJIM HeT MHEIX YyKa3aHul, OoOmelNpUHATHE MeTONH XUMUM,
MOJIEKYJIAPHOM oo, MUKPOOMOJIOTHUHN, PEKOMOVHAHTHOMN IOHK "
VIMMYHOJIOTHUM, KOTOPHE HaxonoaTcs B openejax KOMIIE TEHLIUU
CIIEeLUaJIUCTOB B IaHHOM obylacTu. Takue  MeTOOH  ONMCAaHH B
JuTepaType. CMoTpM, HamnpuMmep, J. Sambrook, E.F. Fritsch, and T.
Maniatis, 1989, Molecular Cloning: A Laboratory Manual, BTOpoOe
n3naHue, KHurn 1-3, Cold Spring Harbor Laboratory Press;
Ausubel, F.M. et al. (1995 u nepmommueckue IIpuJIOXeHMsa; Current
Protocols in Molecular Biology, ch. 9, 13, u 16, John Wiley &
Sons, New York, N.Y.); B. Roe, J. Crabtree, and A. Kahn, 199¢,
DNA Isolation and Sequencing: Essential Techniques, John Wiley &
Sons; J.M. Polak and James o'D. McGee, 1990, In Situ
Hybridization: Principles and Practice; Oxford University Press;
M.J. Gait (Editor), 1984, Oligonucleotide Synthesis: A Practical
Approach, Irl Press; D.M.J. Lilley and J.E. Dahlberg, 1992,
Methods of Enzymology: DNA Structure Part A: Synthesis and
Physical Analysis of DNA Methods in Enzymology, Academic Press;
n E. M. Shevach and W. Strober, 1992 u nepmolmueckue IIPUIIOXEHU,
Current Protocols in Immunology, John Wiley & Sons, New York,
NY. CozepxaHue KaXOIOTO M3 BTUX JIMTEPATYPHHX MCTOUHMKOB BKJIOUEHO
B HacCTOAMMM OOKYMEeHT IMOCPEeINCTBOM CCHUIIKU.

HP wm3 Bacteroides thetaiotaomicron (BT0187, pOICTBEeHHEIM
NIMpMuHYy  OeJIoK), Kak I[IoKazaHo B aHaimu3e NF-kB Cc penoprepoM
Jolrbepasor, OPUBOIUT K SHAUMTEJLHOMY CHMXEHMIO aKTMBHOCTM NE-KB,

CTI/IMyJ'H/IpOBaHHOﬁ B KYJIBEType OSIIMTeJIMaJIBHEIX KRJIETOK (]_)J'IaI‘eJ'IJ'H/IHOM, PMA

mim IL-1.
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Oina kpynHOMacmTafHOT'o IHIpou3BoncTeBa HP (HaswBaemoro HP Ha
purypax 1A wmu 1R, npu STOM  Ha durype 1A mpezncrTaBJIEHA
[IOJIMHYKJIEOTUOHASA IIOCJIeNOBaTeJIbHOCTE M Ha oOourype 1B nOpencrablieHa
IIOJIMIIENTUOHAS I[IOCJIeNOBaTeJIbHOCTE) MCIIOJIB30BaJiM HBKCIpeccuin Oelka
B F. coli wm L. lactis.

[locyenoBaTeJIbHOCTE  OBJIA  ONTUMMM3MPOBaHa [0  KOOOHaM  IJid
sKcopeccun B (1) E. coli (Has3paHa Rec 1 HP Ha odourype 1B) m (ii)
L. lactis (HazBazHa Rec 2 HP Ha durype 1B).

BLIIeJIeHHHY peKOMOMHaHTHHM HP OBJI HOpOoTecTUMpOBaH 1in Vvitro u
VMHKAIICYJIMPOBaH.

S0PeKTUBHOCTE MHKAICYJIMPOBAHHOTO IIpellapaTa OlLeHMBaJM Ha
KPLICVMHOM MO eI BOCIIAJIUTEJILHOTO 3ab0JIeBaHn A KUIIeUHMKA
(MHOYUMPOBAHHOTO HOeKCTpaHOM cCcyJbdaToM HaTpusa [DSS] kojgura) .

Dpmvep 1 - 3Sbpdexr HP Ha BOCHaIUTeNbLHOe B3BabojleBaHMe
KUIIeUHUKA

VlccrenoBaHMe Ha Kphlcax: KallomoOHHBIX KpHC JlucTepa  (JIMHMA
Rowett; Bo3pacT 6 Mecsaues; ~ 480 1) BHpallMBaiM, pasMellain U
comepXalJiM B CTaHOAPTHHX YCJOBMAX BHCOKOI'O YPOBHA B OTHEJE
Bbuopecypcos MHCTUTYyTa OUTaHMA UM 3I0pOBbA UM. PoysTra (Rowett
Institute of Nutrition and Health). XuBOTHHEe UMeJM CBOOOIHHM
OOCTYIl K CTEepUJIbHOM IUCTUIJIJIMPOBAHHOM BOIe, cCoIepXamel IeKCcTpaH
cynbbaT HaTpma (MP Biomedicals UK, Cambridge; DSS; MoOJekyJIapHasd

Macca 36000-50000) B Teuenue 7 pgHelm [mHm 1-5, 40 v DSS/Jj v OHU

6-7, 20 v DSS/js]. IoJIOBMHE MOJIyUaBmMX DSS KPHC BBOIMIIM €XeIHEBHO
(nHm  1-7) ©Oejyox HP m ocCTaJbHEM IECTM [IOJydYaBmMM DSS KpHCaM
BBOIMJIM eXeOHeBHO (opn  1-7) rJianedo. VMHTakKTHHE KOHTPOJLHHE

XMBOTHEIE MMeJIM CBOOOOHHIN OOCTYI K CTEPUJILHOM IUCTUJIIIMPOBAHHONM
BOIEe, HO He ToJyyaJM OO3H IIpelapaToB. VHTAKTHHE KOHTPOJILHEE
XMBOTHEIE MMeJIM CBOOOIOHHIM OOCTYI K CTEPUJILHOM IUCTUJIIIMPOBAHHONM
BoIe. Bce KPHCH HUMeJIM CBOOONHHI IOCTYI K BHCOKOKAUECTBEHHOMY
KOPMY IJIS TPH3YHOB. IloTpebjieHMe KopMa, IHOoTpeblIeHMe BOOHE UM Maccy
TeJla U3MEePAM eXeIHEeBHO.

Kpric nomBeprajM SBTaHa3UU (mepenosMpoBKa M30bJIypaHa U
0DeCKpPOBJIMBAHKE) U TMIPOBOIMIIM ayTOICHUI B IeHb 8. IIoJHYn IJIUHY
TOJICTOTO KMIEeUHMKa UIMEPpasr, M OparlMeHT BOCXOOAmeIro oTIeja

TOJICTOT'O KHMIIEYHMKa pasMepOoM 3-6 cM u3 YdaCTKa COelIVMHEeHNMA cyernom
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KUIMKY/ TOJICTOV KMmKY romemaay B OCT miaM QUKCHMPOBANIM B HEeMTPaJlbHOM
3abybepeHHOM OQopMaJIMHE, OQparMeHT pasMepoM 2-3 CM M3 ydacTKa
COenUHEeHMSs CJIeTOoN KUIMKMY/TOJICTOM KMWIKM roMemasgu B RNAlater wu
dparMeHT pasMepoM 0-2 CM nus ydacTKa COeIVMHEeHU I cyernom
KWIMKY/ TOJICTOY KUIIKM OBICTPO 3aMopaxyBaiM. OparMeHT HUCXOIAMETO
oTHejla TOJICTOTO KMIIeUYHMKa pa3MepoM 3-6 CM M3 OpAMOM KMUIIKU
noMemaau B OCT wmiaM OQUKCHMpPOBAJM B HeUTpaJlbHOM 3abydepeHHOM
bopmasiMHe, @QparMeHT pa3MepoM 2-3 CM U3 [OPpAMOM KMIIKM IIOMEeMajii B
RNAlater m ¢parMeHT pasmepoM 0-2 CM M3 OPAMOM KUIIKM OBCTPO
3aMopaXmMBalin. [JIMHY TOHKOT'O KMUIIEUHMKa W3Mepaar, O(parMeHT TKaHU
IIOOB3OOMHOM  KMIIKM pas3MepoM 5-7 CcM ¥3 ydacTKa COeIOVHEHUSA
[IOIB3OOMHON KUIMKM/CJEeNor KUIKKM IoMemanu B OCT wmiaM OUKCHPOBaM B
HeVTpaJlbHOM 3abydepeHHOM ooopMaliMHe, OGparMeHT pasMepoM 7-9 cM U3
ydyacTKa COeIMHEeHUS I[OAB3IOMHOM KMWIKM/CJENON KUIKY COoOMpalar IJid
MUKPOOMOJIOTHUUECKOTO  aHam3a, bparmMeHT pasMepoM 9-10 cM U3
yJyacTKa COeOMHEHMS TIIOOB3OOMHON KMIKM/CJIENOoN KUIIKY I[IOMEMaJu B
RNAlater wu o¢parMeHT pa3MmMepoM 9-17 cM M3 ydacCTKa COeIMHEHUSA
MMOOB3OOMHON KUIIKM/CJIETION KUIMKM OBHCTPO 3aMopaXuBaju. [loNepeuHHia
oTHmel TOJICTOTO KUIIeUHUKA cobupalM IOJA  MUKPOOMOJIOTUMUECKOTIO
aHalmsa, Kak U OpEDKEeUHEE  JIMMbaTUUeCKHUe  Y3JIH, meyveHb u
ceJle3eHKy. KomuecTBO CcOpaXMBamwlUX JIAKTO3Y U He COpaXuBalmMx
JakTo3y OaKTepuM B TKaHAX OIlEeHMBalIM C MCIOJb30BaHMeM arapa N3
MacConkey.

OUKCHMPOBaHHEE 00pasli M3 TOJCTOTO KUIIEeUHMKA 3aJiMBaJiM CMOJION
8100 Technovit. [ejamuM cpesH TOJOMHOM 4 MKM ¥ OKpallMBaJu
I'eMaTOKCUJIMHOM M DO3MHOM. BBUIM IIOJIydeHH M OLUUOPOBAaHH MU300paxeHMs
IIOJIHEIX TIOIEepeuUHHX CPpes30B C IOMOmbI MMKPOCKONa Zeiss Axioskop,
COeIMHEHHOT O C KaMepomn QImaging, yTpaBJseMon IpoTpaMMomn
ImageProPlus. VzobpaxeHrsa  aHaJlM3UPOBaJIM  «CJIENEM» ofOpas3oM 2
He3aBUCHMEX CHelMaliucTa, CTeleHb TIKeCTM I[IOBPeXIeHUN KUIleuHMKa
OlLleHMBaJM MeTOIOM, OIMCaHHEIM B Berg et al. (1996), ™ @OaHHHE
BHpaXaJld B TIPOLIEHTHHIX HOOJIAX IIOJIEM 3peHUs, OlleHMBag [IaTOJOTHI IIO
mkajie orT 0 [Bes3s maTojormm] no 3 OaJlJIOB [Cepbe3Has INaToJIOTUA] .

Y KpEHC, I[IOJIYyYaBUIMX OeKCTpaH cyJbdaT HaTpusa (DSS), U KpHC,
noJiyyaBmmMx Kak DSS, Tak m HP (DSS/HP), HabjoIalXM COIOCTaBUMOe

noTpeblieHMe BOIEI, CJleooBaTeJIBEHO, noTpediieHrEe DSS Takrxe He
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OTNIMYUAJIOCE Y XMBOTHEX B OBYX TI'pyNlax JiedeHMsa. B To Xe BpeMdA OBUIO
OTMEUeHO, UTO YPOBEHL IM[NOTpeblleHMsa KOopMa KpeEHCcaMM M3 Tpynne DSS
OBJI HEeMHOTO HMXe, uUeM Yy KpPHC, OoJyuaBmmx DSS/HP, ¥ KOHTpoJiel. VY
nojiyuaBmnrx DSS KpeHC Takxe Habjonalack TeHOeHUMA K IIoTepe MacCcCH
TeJla, B TO BpeMs KakK Yy XMBOTHHX M3 Tpynns DSS/HP M KOHTPOJIBbHBEX
KPBEIC Macca TeJla COoXpaHdajachk (ourypa 2) .

HimHa TOJICTOTO KUIIeUHMKAa Y KpPEIC, TI0OJIyUaBIMX DSS,
yMeHbIlaJlaCck, WM3BECTHHM IIPM3HAK BH3EBaeMoTo DSS kojauTa. OIHAKO
2TO M3MEHeHVe IJIMHE TOJICTOT'O KUIIeUHMKa OBUIO NpemoTBpalleHOo, KoT'na
KPBICEL OOIIOJIHUTEJIBHO TIojydaju HP  (burypa 3). HamnpoTtwue, IOJMHA
TOHKOTO KUIIEUHMKa YBeJUuMBaJiack IIpM I[HOoTpebijeHum DSS, oIOHaAKO
ocTapajlack 6e3 M3MeHeHMUd Yy KpPHC, OoJyuaBmux DSS/HP (durypa 3).

BprixkeeuHble JuMOaTUUeCKMe VY3JIE, I[IedeHb U CeJle3eHKa VY KpPHC,
nojgyuaBmmx DSS, OBUIM Ha CyOKJIMHMUECKOM YPOBHe MHOUUUPOBAHE
CcOpaX1BaIMI JaKToO3y (IpeuMyleCTBEHHO E. coli) u He
cOpaXMBaKIMMM JIaKTo3y OakTepuamm (ourypa 4). OTO gABJIeHMEe He OBJIO
OTMEeUeHO B cCJiydyae nOpueMa DSS/HP. PacmnpocTpaHeHue OaKTepuyl B DTHU
CUCTEeMHEE TKaHU, OUeBMIOHO, ABJIAJIOCH CJIeICTBUEM HapylleHU A
LIeJIOCTHOCTHM KUIMEeUHOTO Oapbepa BCJENCTBME IIOBPEXIeHMUM, BHISLHIBAESMEX
DSS. Cynosda 1o BCeMY, HP obecrnieumBal rpenoTBpalleH1e STOTO
HapylleHUa LeJIOCTHOCTM KUIIEUHOT'O Oapbepa.

BulJl NpoBedeH TIUCTOJOTMUECKMM aHaJM3 BOCXOIAMUX UM HUCXOIAMMUX
OTHEJIOB TOJICTOI'O KMIIeUHMKa (durypel 5 m  6). CTeleHb TAXKeCTU
IIOBPEeXIeHUM KUIIeUHMKa OleHVBaJIM B 0OajijlaXx MeTOoOOM, OIMCAHHBIM B
Berg et al. (1996), u DaHHHE BHpaXaJM B MOPOLEHTHHX NOJIAX IIOJIeN
3PpeHud, OlleHMBasd I[aToJIoOTMi IO mKajle oT 0 [6e3 maTojiormm] no 3
0aJlJioB [cepbesHasa naToJioTu4d], I B CpelHnX fajax o
TUCTOIIATOJIOTHMUECKON MmKaJie. IlopaxeHMe TKaHM, BHEH3BaHHOe DSS, OBIJIO
YMEpPEeHHEIM ¥ O0Yal'OBHM, C Pal3JIMUHOM CTelleHbl IIoBpexIeHuM (oT
HeOOJIBIIOTO WJIM HYJIEBOTO IO TSKEeJIOTO), JOKAaJM30BAaHHEX II0 BCEM
yyacTram CpesoB. B 1IeJjioM, LIeJIOCTHOCTE SIUTENIUA CIIN3UCTOM
oBoJioukM  ObJIa  HapylleHa, MMEeJIO MeCTO  yYMEeHBIIeHMe  KOoJIMUeCcTBa
OOKAJIOBUIOHEIX KJIETOK B SIOUTEIUU U UMHOUIbETPpALMSI MMMYHHBX KJIIETOK B
COOCTBEHHYID ILJIACTHMHKY CJIM3MCTOM OOOJIOUKM KUIEeUHMKa. B OoTJIMUMEe OT
2TOTO, OOmee HOopaXeHMe TOJCTOT'O KUMIIEUHMKa, BEBEBaeMoe DSS, OBIJIO

ropas3noo MeHBIVMM Y KPEIC, IOOIIOJIHMTEJIBHO IIOJIYydaBIIMX HP. TaxkmMm
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obpasoM, OH objamaj 3alMUMTHEM 520PeKTOM B MOIOENIM MHIYLUUPOBAHHOTO
DSS koJgura.

Ananns Affymetrix

AHaiM3 TJIaBHHX KOMIIOHeHTOB (PCA) BHIIOJHAJM Ha OCHOBAaHUU
OaHHHX C MUKPOUMIIOB IJIA 3-MEPHOTO paslelieHud obpas3loB. JlaHHHE
KOHTpoOJIA ¥ DSS/HP I'pynnMpPOBaJMChL BMEeCTe, M HaHHHe DSS HaxOoIMJIUCDh
OTHeJIEHO OT DTOr0o KjacTepa. TakuMm o00pas3oM, »OaHHBM aHaJu3 PCA
yKasseaJl Ha TO, UTO Ipoduik TPaHCKPUIITOMa TIpyHnne DSS CHUIILHO
oTJIMYAaJICA OT MOpoduier KOHTPOJIS U Tpynns DSS/HP, KOoTOophHe OBJIMU
OUeHb CXOIOHEMM. B CBOK ouepelb, HSTO YyKas3HBaJio Ha TO, uTo HP Ovll
S5QOEeKTUBHEIM OJIA JIedeHMda BOCIIajleHMd, I[IOCKOJIbKY IIOJIydaBllMe eTo
XMBOTHEE IIPOM3BOOMIIM BlIleUaTJIeHME 3IOOPOBHX XMBOTHEX .

Anasmn3 ANOVA ¢ HeoIOMHakKoBOM nucnepcuen (Welch), P<0,05,
ACUMIITOTUUECKUM, YCJIOBME BCe IIPOTHUB OOHOTO, allOCTEPMOPHHY aHaJu?3
Tukey HSD BEITIOJIH AJIU njd [IOJIyUYeHU I CIIMCKa oubddbepeHUIMATIBEHO
DKCIIPECCUPOBAHHEX TI'€HOB. B pesyJjbTaTe OvJIa COCTaBJIeHa Tabiuiia
377 reHOB C maudbdepeHIMaJILHOM »sKcOpeccuent (Tabamua 1 u  Tabiaulia
3).

Tad®muua 1. T'e’Hn ¢ gubdepeHUMaAJLEHOM BKCIpecCHUel cpelu TpPYyIin
DSS M KOHTpoOJIL, a Takxe DSS/HP ¥ KOHTPOJIA, Y KPHC, IIOJIYYaBIIMUX
OeKCTpaH cyJabdaT HaTpMad B BoIoe C nobaBJjieHMeM WM ©0e3 nobaBJIeHUA

TUIIoOTeTMUYeCckKoro deyka (HP) .

KpaTHOCTE MBMeHEHUSI
O6osHau | DSS DSS/HP ~
OmmcaHMe Ir'eHa eHue IIPOTUB IIPOTHUB p
BHaueHMEe
TeHa KOHTPOJISI | KOHTPOJISI
3-Bera n3 | Reg3b 11,400 2,107 0,016
pereHepUPYIIMX
OCTPOBKOB
Pe3UCTUH-IIONOOHLIM Retnlg]| | 3,957 1,556 0,020
TaMMa/pe3nCTUH= Retnlb
IonoOHHM OeTa
Caxapaza-muaoMalJibTasza | Si 3,903 1,347 0,040
(aJlbpa—-TJIoKO3MIa=a )
ODedpenzmH-albdha 24 Defa24 3,045 1,552 0,026
11-6era- Hsdllb2 | -2, 002 1,001 0,041
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TUIPOKCUCTEPOUIT~

DerMopol'eHa3a Tulla 2

17-beTa- Hsd17b2 | -2, 530 -1,603 0,040
TUOPOKCUCTEPOUL—

DerMopol'eHasa Tulla 2

SAnepHbB peuenrtop, | Nr3c2 -1,447 -1,0092 0,009
IIoOCceMeMCcTBO 3,

TpyIa C

npencrTaBUTe]b 2

OnmcaHme IreHa

GO_6uonornueckuy mnpouecc (no nepsux 10)

3-0eTa us
pPeTeHepUpPyImUX

OCTPOBKOB

GO:0006953 OTBET oCTpOoMn base;

GO:00006954 BoOCHaJIMTEJILHEIM OTBET

PesucTMH-11000OHM
ramMMa/pesucTuH-

nono®HHM OeTa

Caxapasza-muzoMalibTaza | GO: 0005975 MeTaboJIn3M YTJIEBOLOOB;

(asibda-1TImorko3ugasa) G0O:0007568 crapeHune; GO:0007584 oTeEeT
Ha OUTaTeJIbHEE BelleCTRa; G0:0008152
MeTaOOJIU3M; G0:0009744 OTBET Ha
CTUMYJIALIMID caxapo3oi; GO0:0009750 oTeeT
Ha CTUMY JIA LI bpyKTO30M; G0:0032868
OTBET Ha CTUMYJIALIO VHCYJIMHOM;
G0O:0033189 OTBEeT Ha BUTaM/H A;
G0O:0042594 oTBeT Ha ToJIonaHue ;
G0:0051384 OTBET Ha CTUMY JIALIIO
TJIIOKOKOPTUKOUIIOM

ODedensuH-anrpa 24 GO:0006952 szammuTHEM OoTBeT; GO:0042742
SAMUTHE OTBET Ha OaKTepuu

11-6era- G0O:0001666 OTBET Ha TUIIOKCHIO;

TUIPOKCUCTEPOUL - G0O:0002017 perynaumnd obreMa KPOBU

oerMOpol'eHasa Tulla 2 | IIOYEeUHEM AJILOOCTEPOHOM; G0O:0006950
OTBeT Ha cCcTpecc; GO0:0007565 xeHckasd

G0O:0008152 wmMeTaboMuecKUN

G0O:0008211

DepeMeHHOCTE ;

IIpouecc, MeTaboJIn3M
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TJIDKOKOPTUMKOMOoB; GO:0032094 oTBeT Ha
numy; GO:0032868 oTBeT Ha CTUMYJISIMIO
MHCYJIMHOM; G0O:0042493 OTBET Ha
JeKapCTBEHHOe CpPencCTEBO; G0:0048545

OTBeT Ha CTUMYJIALMIO CTEPOMIHEIM I'OPMOHOM

17-6era- G0O:0006694 OMOCHUHTES CTEPOULOB;
TUIPOKCUCTEPOUL - GO:0032526 oTBeT Ha PETUHOEBYK KUCJIOTY;

merunporeHasa Tumna 2 | GO:0055114

SAOepHHN peluentop, | GO: 0006355 peryndumda TpaHckpunuum, ITHK-
IIOOCEMEeVICTBO 1, | zaBucumMmasa; GO:0007623 UMpPKaIHBEIL PUTM;
TpyIina D, | GO: 0001502 KOHIOEeHCcalun4d XpAmen ;
npencrTaBUTeEJIb 1[G0:0001503 OKOCTEeHeHue; G0:0001822
/anbba-pelLenrTop pasBuUTHE ouex; G0:0001889 pasBuUTHKE
TUPEOUIHOTO TOPMOHAa [IeUeHu; G0:0002155 peryadaumns

OIIOCPEenOBAHHOT'O TUPEOUIHEM TOPMOHOM

CUTHaJIbHOTO nyTu; GO:0006950 oTBeT Ha
crpecc; GO0:0007420 paspuUTHEe T'OJOBHOTIO

Mo3Ta; GO:0007611 obydueHMe MM IaMAThb

Brula cocTaBJIeHa KapTa MHTEHCHMBHOCTM OJIS IIOOMHOXeCcTBa u3 377
TeHOB (Qur. 7). STa KapTa MNPOOEMOHCTPHUPOBAJa yeTKoe
TPYINIMPOBaAHME XUMBOTHHX TPYIIE DSS OTOEJIEHO OT XMBOTHBIX I'PYIIIH
KOHTpoJIE M DSS/HP, KOTOpPHE caMy Takke TPYINIUMPOBaJIMCh OTIEJILHO,
XOTS M He CJMIIKOM »OaJIeKo IOpyr oOT Ipyra. OO0mMe IBEeTOBHE KapTUHH
OJIS KMBOTHHX TI'PYINH KOHTPOJIS ¥ DSS/HP OBUIM OUeHb CXOXMMM, XOTS Y
XMBOTHEIX U3 Trpynnel  DSS HOpeMMylleCTBEHHO  HaOmomailu  oOpaTHEE
KpaTHHE WM3MeHeHMS JIS 5SDTOTO IIOIMHOXeCTBa T'€HOB OTHOCUTEJIBHO
OpyTUX IOBYX TpPYIII.

CeMb ™3 5TUX TE€HOB IEMOHCTPUPOBAJNIM OTHOCUTEJIEHO BHCOKYI
KPaTHOCTL M3MEHEeHUM IIPpM CPaBHEHUMM C KOHTPOJAMM. M3 DSTUX CeMM
TeHOB, 4 VMeJM M[NOBHIAKIYKR PEeTYIAIMI M OPpyTMe 3 MMeJIM IIOHVXKAKIY
peryidaumnio OTHOCUTEJIbLHO KOoHTpoJer (Tabiamua 1). STa KpaTHOCTDH
M3MeHeHulM, B IleJioM, ObJla BHIIE Y XMBOTHHX M3 TIpyHOe DSS, ueM y
XMBOTHEIX M3 TpyOne DSS/HP. HamboJslee 3ZaTPOHYTHMM I'eHaMM OBJIM TeH
Desyika 3-0eTa U3 peleHepUPYKRINX OCTpPOBKOB (Reg3b), TI'eH pe3uCTHUH-

nomoBHOTO TaMMa/pes3ncTuH-ronoBHoTo OGeTa Oenka (Retnlg|Retnlb),
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TeH caxapasH-M30MaJlbTa3H (aybda—-TJIIKO3MIa 3H ) (Si) " TeH
oDedpeHzMHa—-aJlbda 24 (Defa24), KOTOPEE  OTJIMYAJIUCE IO BHIIAKIE M
perynaumer, a TakKxe TeH 11-06eTa-TUIPOKCUCTEPOUN-OeTUIPOTeHas3H
Turia 2 (Hsdllb2), r1eH 17-0eTa-TUOPOKCUCTEPOUIO-OeTUAPpOTeHa3s TUIla
2 (Hsd17b2) n TeH AIOEPHOTO  pelernTopa 1D1/anedpa-pelienTopa
TupeounHoro TopmoHa (Nrldl|Thra), KOTOpHE OTAMYAJMCEH [IOHWXKAKIEN
peryasauMe OTHOCUTEJIBHO KOHTpoJisa (Tabmamua 1) .

[P B peallbHOM BPEMEeHU

SKCIpeccra CBA3AHHEX C BOCIajleHMeM TeHOB B BOCXOLAIEM
oTHmeJyle TOJICTOT'O KMIIeUHMKa, KaK I[IpaBujo, OvBJla HWXe Y  KPHC,
nogydvaBmmx DSS m HP, ueM B TKaHAX KPEHC, IIOJy4YaBIIMX TOJIBEKO DSS
(dpurypa 8; Tabmmuua 2). 3xcropeccuda Reg3 u RELMb Opula OCOOEHHO
CUJIBHO CHMWXeHa B pesyJbTaTe JiedueHuda HP.

Tabmuua 2. CTaTUCTUMUYECKMM aHaJiM3 CBA3aHHHX C BOCIaJleHVeM
TeHoB ([IIIP B pealJIbHOM BpPEeMeHM) B BOCXOLAMEM OTHeJIe TOJICTOTO
KMIIeUHMUKa Yy KPHC, IIOJYYaBIMX OeKCTpaH cyJabdaT HaTpud B BOOe C

nodapBJieHMeM MM Oes pobaBJIeHMS THIIOTeTHMUecKoTo Oejka (HP).

DSS MpoTuB KoHTPOS DSS/HP mnpoTus DSS npoTue DSS/HP
KOHTPOJIS
KpaTHOCTE | P- KpaTHOCTE | P-— KpaTHocT | p-
UBMeHeHUsI | BHaUYeHMe | MBMeHeHUsI | BHadYeHue | b BHadYeHUn
UBMeHeHM |e
s
REILM-b [ 6,61 0,03 1,2 0,17 5,49 0,04
Reg3 61,25 0,04 4,04 0,24 15,15 0,01
Defa24 | 23,08 0,01 6,37 0,01 3,62 0,22
CXCLio (1,1 0,91 1,78 0,48 -1,63 0,39
TNF -1,16 0,9 2,19 0,54 -2,55 0,11
Hsd -3,17 0,01 -2,28 0,01 -1,39 0,36
I1.6 3,2 0,43 1,35 0,81 2,37 0,11

BriBO ORI

TunoreTruecknl OeJIOK CHOCOOCTBOBaJI OOJIETUEHUID YMepPeHHOTO
MHOYLIUPOBAHHOTO DSS KoOJIMTa. 3Ta 3alMTa YacTUUHO OBJla CcBA3aHa C
YMEHBIIeHVEM  BKCIPEeCCUM  IIPOBOCIAJIMTEJIBHEX  MapKepoB B TKaHAX

KMIIe4YHNVKaA .
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Moopo®Haa mMHpopMalumsa o000 BCe TeHaxX Cc IudbepeHUMAJILHOM BKCIpeccHuey cpenu Ipynn DSS u

KOHTPOJIZ, a Takxke DSS/HP ¥ KOHTPOJL, VY KPHC, IIOJyYaBHIMX IJeKCTpaH cyJabdaT HaTpug B BoIe C
nobaBJyieHVMEM MM ©0e3 JoOaBJIEHMA IMIOTEeTHUeCcKOoTo Oejyka (HP) .
KpaTHOCTE MBMEeHEHMUS
DSsS DSS/HP
OBosHa4YeHUe P-
OnmcaHme reHa IpOTUB IpOTUB GO_6monormuecxmﬁ_npouecc (mo mepBHx 10)
reHa BHa4YeHNe
KOHTPOJIST | KOHTPOJS

3-BeTa us pereHepupyomux [ Reg3b 11,400 2,107 0,016 GO:0006953 oTBeT oOCTpOM obase; GO:0006954

OCTPOBKOB BOCIIAJMTEJIbHEN OTBET

PesrcTrH-T1000OHIM Retnlg|Retn | 3,957 1,556 0,020

ramma/pesnucTuH-nono®Hul GeTa | 1b

Caxapasa-usoMajybTasa (anbda— | Si 3,903 1,347 0,040 G0:0005975 meTabosmuzam yrJerponor; GO:0007568

TJIoKoBMIasa) crapeHmre; GO:0007584 oTBeT Ha NOMUTaTeJbHBEE
BemecTBa; GO:0008152 merabosmsm; GO:0009744
OTBET Ha CTUMYJISLMI0 caxaposoy; GO:0009750
oTBeT Ha CcTHUMyasuuio obpykTosor; GO:0032868
OTBET Ha CTUMYJALUMIO MHCYJMHOM; GO:0033189
oTBeT Ha BuTaMMH A; GO0:0042594 orTBeT Ha
roJjijogaHue; GO:0051384 oTBeT Ha CTUMYJSLMIO
TUIOKOKOP TUKOMIOM

Iedbensmu-anbba 24 Defa24 3,045 1,552 0,026 G0O:0006952 3 Al THBI OTBET; G0O:0042742
SalMTHEM OTBET Ha BaKkTepuu

MaTpukcHBIT Gla-BeJiok Mgp 2,223 1,176 0,048 GO:0001503 oxocreHeHMe; GO:0006461 cBopkra
OeJIKOBEIX KOMILJIEKCOB; GO:0007275 pasBuTHE
MHOTOKJIETOUHOT'O opTraHuaMa; GO:0007584 oTrmerT
Ha OMTaTeJbHEEe BemecTBa; GO:0009612 oTBerT
Ha MexXaHuueCcKYIo CTUMYJISLIMIO ; G0:0009725
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OTBET Ha TOPMOHAJIbHYIO CTUMYJISLMIO ;
GO:0030154 ouddepeHaum g KJIETOK ;
GO:0030324 pasBUTHE JIeTKUX; GO:0030500
perynaumusa MMHepanmsaumm kocrel; GO:0042221

OTBEeT Ha XVMMUUEeCKYI0 CTUMMYJIALIMIO

dochommnasa A2, rpynna IIA | Pla2 r2a 2,006 1,262 0,027 G0:0006644 MeTaboJansM docdonmmMnnIoB ;

(TpOMOOLMTEHL, CHUHOBMAJIbHA S G0O:0008285 oTpMullaTeNbHas perynaumusa

XUIKOCTD ) KJI€ TOUHOM nponaubepalnu; GO:0016042
kaTabonmsM Junnunos; GO:0035019 nonmepxaHue
CoMaTMUECKMX CTBOJIOBHX KJIeToK; GO:0042127
perynsaumus KJIE TOYHOM npoaubepaluum;
GO:0046473 wMeTabonusMm docdaTHUIHOM KMUCIIOTH;
GO:0050678 perynaumusa nponamubepalmm
BNMTEeJMAaJIbHEIX KJIETOK; GO:0050680
oTpulaTesbHasa perynauus nponudepaluum
SNOUTENMAaJbHEX KJIETOK

T'peMIMH 1, cynepceMerncTso | Greml 1,982 1,338 0,010 GO:0001658 meTrRJNeHMe B Ipolilecce MopdoreHesa

LIMCTEMHOBEIX Y3JIOB, I'OMOJIOT

(Xenopus laevis)

3a4YaTKOB MOYUETOUHUKOB ; GO:0002689
oTpulaTeNbHaS perynaumus xXeMoTakKcuca
JermkouuToB; GO:0006915 anonTos; GO:0007267
MEXKJIe TOUHA S CUTHaIMBaUM; GO:0009887

mMopdoreHes opraHoB; GO:0009954 dopmMupoBaHHUE

NPOKCHMMAaJIbHOM/ DM CTalb HOM CTPYKTYPHL;
GO:0010717 perynaumns SOUTENINATIbHO—
ME3EeHXMMAaJIbHOT'O nepexona; GO:0030308
oTpuLaTeJNbHAaS perynaumus pocTa KJIETOK ;
GO:0030326 mMopdoTeHes 5MOPMOHAJIb HEIX

KOHEUHOCTEN ; GO:0030514 oTpMullaTeJbHas
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perynaumsa CUTHaJIbHOTO NnyTm BMP

P1160 COMHBIN Oesiok | Rpll0a|RGD1 | 1,958 1,086 0,033 G0:0006396 IPOLEeCCUHT PHK; G0O:0006412

L10A|aHanmornuHell pudocomHoMy [ 559639 | RGD1 TpaHcaaumusg; GO:0006414 sjnoHTauMsa TpaHCISLUUM

tenky L1l0a 566137

l1-BeTa-TMIOIPOKCUCTEPOUI— Hsdl1lbl 1,907 1,233 0,000 GO:0006278 PHK-zaBMcuMMasa pelumMkaumsa JTHK;

oerniporeHasa Tuna 1 GO:0006694 6uocuHTes cTepouImor; GO:0006704
OMoOCHHTES TJIIOKOKOP TUKOMIOB ; GO:0006713
KaTabonmsm TJIIOKOKOP TUKOUOOB ; GO:0008152

MeTaBoImnsM; GO:0030324 pasBUTHEe JIETKUX;

GO:0043456 perynsuus neHrosodpochaTHOTO
mWyHTa
KapBamounpochpar—cunrerasa 1 Cpsl 1,858 1,245 0,020 GO:0000050 LMKJIT MOUEBMHE; GO:0005980

kaTabonusM TUIMKOoTeHa; GO:0006541 meraboyamsm
rayTamMmHa; GO:0006807 MeTabosam=3M — a30THHEX

coemmHeHur; GO:0014075 oTBeT Ha CTUMYJISLMIO

aMMHaMM ; GO:0019433 KaTaboamsm
TPUTIINLEPUIOB ; GO:0032496 oTBET Ha
JIUIIOIIONIMCAXAPUL ; GO:0033762 oTBET Ha

CTUMYJIALMI0 TUlloKaroHoM; GO:0034201 oTBeT Ha

OJIEMHOBYI  KUCJIOTY; G0:0042493 oTBEeT Ha
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JIEKapCTBEeHHOEe CpenCcTBO

[TapaokcoHasa 3 Pon3 1,816 1,358 0,033 G0:0019439 KaTabosmsm apoMaTHudeCcKMUX
CoenMHEeHUM ; GO:0046395 KaTaboamsm

OpHUTHMH KapBamouiTpaHchepasa | Otc 1,816 1,190 0,032 GO:0000050 LMKJI MOUYEBMHEL; GO:0006526
OuocHMHTEes apIMHMHa; GO:0006591 wmerabosmsMm
opHMTMHa; GO:0008652 OmocuHTEs aMUHOKMCIIOT
B KJIeTKax; GO:0051259 oNmMIoMepusalmsa
BenkoB; GO:0055081 aHMOHHBEI TOMeoOCTas

VIMMYHOTJIOBYJIIMHOIIO OO HKIA Lilrb4 1,769 1,185 0,013

peLenTop JIEVIKOLMTOB,

IOOCEeMelrcTBO B,

Kagrepmn 19, Tun 2 Cdhl9 1,732 1,328 0,001 GO:0007155 «xmnetouHas agpresmus; GO:0007156
ToMoOMIIbHAS KJIeTOUHas allesus

daxkTOp KOMILJIeMeHTa H Cth 1,723 1,509 0,031 GO:0006956 akKTHUBaLUS KOMIIJIEMEHTA ;
GO:0030449 peryiaauus aKTUBAIMUKX KOMIJIEMeHTa

BoMepoHasanbHBN peuentop 1, | Vlireld 1,715 1,369 0,004 GO:0007186 cuTHaJbHEN NOyTh OeJika peLenTopa,

ﬁééeﬁocqu pacTBOpeHHBEX | S1c25a4 1,701 1,228 0,010 GO:0015866 EpchnopT ALlD; GO:0015867

BEleCTs, CceMencTBO 25 TPAaHCIIOPT AT®; GO:0051935 IoTJIomeHue

(MMTOXOHIPMAJIbHEI TayTamMaTa B npolecce CHMHAaNTNUYECKON

[IepeHOCUUK ; TPAaHCJIOKATOP nepenaumn; GO:0055085 TpaHcMeMBpaHHBIT

aleHMHOBBIX HYKJIEOTUIORB) , nepeHoc; GO:0060547 oTpuuaTeNbHas perylaumus

npencraBmTeJlb 4

HerOTquCKOﬁ TUuBeNn KJIETOK
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Besok HeEMEOJIEHHO paHHeTO | Ier3 1,692 1,227 0,037
orBeTa 3
ST3 BeTa-TrajakTosun-anabda— | St3 gald 1,666 -1,069 0,047 GO:0006486 ITIMKOBMIMPOBaHME aMMHOKUCIIOT B
2,3-crnammunTpaHcobepasa 4 Oenkax
Fc-dparmeHTa IgG, | Fcgr2al|Fcgr | 1,652 1,150 0,013 GO:0001788 aHTHUTeJIO3aBMCHKUMa g KJIeTOUHAad
HuskKoabdbmHHED peuenTop Ila | 2b|LOC49827 UMTOTOKCHMUHOCTE; GO:0001798 mnosoxmuTesbHas
(CD32) | Fc—-dparmenTa IgG, | 6|LOCL100362 perynaumsa TIUIepUYyBCTBMTEJNBHOCTM Tuna IIaj
HuskoabdbmHHED peuenTop I1Ib | 543 GO:0001805 IIOJIOXMUTEJIbHA I perynaumusa
(CD32) | Fc-ramMma peLenTop TUIIepYyBCTBUTEJIbHOCTM THoa I1II; GO:0001812
II BerTa | Fc—-obnacTtu [OJIOXMUTEeJbHAadg perynauusa
UMMYHOTUIOOYJIMHA TramMma, TUIIepYYBCTBUTEJbHOCTM THHa I; GO:0001820
HMUBKoabOMHHOMY peLuenTopy cekpelLMsa cepoToHmMHa; GO:0006910 daroumros,
III-nnomo®HEM y3HaBaHMue ; G0O:0006911 baroumTos,
[IOTJIOHMEHUE ; G0:0007166 CUTHAJbHENM NOYTh,
CBS3aHHBI c peLenTopoM KJIE TOUHOM
noeepxuHocT; GO:0021675 pasBUTHEe HEPBOB;
GO:0030593 xeMoTakCUC HEMTPOOUIIOB
SyKapmoTUuie CKUM daxTop | Eif3e 1,647 1,287 0,025 GO:0000184 xaTabonmsM TPAaHCKPUOMPYEMOM B
MHMLMaUUM TPaHCIAUUK 3, ampe MPHK, HOHCeHC-OIloCcpegoBaHHasa
CeMelncTBO co cxomcTBoM | Fam96a 1,641 1,277 0,014 GO:0008150 GuosorMyUeckKuit mpouecc
rnocJiefoBaTeJIbHOCTEN 96,
Besiok MeMOGpaHBL [IEpPOKCUCOM 3 Pxmp3 1,631 1,093 0,007 GO:0001764 wMurpaums HelpoHoB; GO:0006699
BUOCHHTES XeJTUHBIX KMCJIOT; GO:0007031

opraHmusaumus nepokcucoMm; GO:0007399 pasBuTHe

HEPBHOMU CUCTEMH; GO:0008150

Guoslormdeckuit_npouecc; GO:0042632 romeocras

XoJIeCTEePUHA ; GO:0045540 perynaumus

OMOCHMHTEesa xoJjlecTepuHa; GO:0001764 Mmurpaumsa




101

HEVPOHOB; GO:0006699 OMOCHHTES XKEJTUHBIX

kucygoT; GO:0007031 opranmMszaumsa NepPOKCUCOM

dakTOp pocTa odmbpobisacToB 15

Fgfl5

1,618

1,045

0,005

GO:0001755 mMmMrpaumsa KJIETOK HEPBHOTO I'pelHL;
GO:0007507 pasBUTHE cepnua; GO:0008284
IIOJIOXUTEJIbHA A perynsaumus KJIE TOUYHOM
nponmbepaumm; GO:0008543 cuUTHaNBHBM IOyTh
peuenropa dbaxTopa pocTa drbpobiacToB;
GO:0046326 nosoxmuTesbHaAd peryasdumusa MMIOPTa
TuokosE; GO:0046330 nojsoxmuTesibHaS peryssgumus
Kackagza JINK; GO:0070374 OJIOXMTEJIbHASA
perynaumua kackaza ERKL m ERK2; GO:0070858
oTpulaTeJNIbHASA PeTryasauMsa OMOCHMHTEesa XeJIUHBIX

KMcCJoT

dochosamban

Pln

1,616

1,194

0,021

GO:0002026 perynsuus CMJIBL cepOeuHbIx
COKpalleHU ; GO:0006816 TPaHCIOPT MOHOB
KaJabUus // HeNnoAgTBepXIeHHOe 3aaBJIeHMe
aBTOpa; GO:0006874 romMeocTas MOHOB KaJbLUUS
B KJIeTKE ; G0O:0045822 oTpulaTENbHAS
peryasaumMs cepOeuHBEIK cokpameHuii; GO:0048738
pasBUTME TKaHM cepheuHoM Memip; GO:0051924

peryidaurnAa TpaHCIIoOpTa MOHOB KaJibLUMA
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Cynpeccop LUMTOKMHOBOM | Socs3 1,613 1,157 0,007 G0:0001558 perynaumusa pocTa KJIETOK;

CUTHaMszauum 3 GO:0001666 oTeeT Ha TrHMNOKCHMIO; GO:0001932
perynauusg bochopMIAMPOBAHMS aAMMHOKMUCIIOT B
Oenkax; GO:0007165 epelaya curHasa;
GO:0007243 Kackaxl BHY TPUKJIE TOUHON
OpoTeMHKMHase,; GO:0007259 xackam JAK-STAT;
GO:0007568 crapeHue; GO:0009408 oTreT Ha
TerioBoe BospeMcreue; GO:0009617 oreeT Ha
OakTepun; GO:0009725 oTBeT Ha IT'OPMOHAJIbBHYIO
CTUMYJISLUIO

PQ neTJIeBoOM noBTop | Pglc3 1,608 1,073 0,037

MUIOKMH - Mdk 1,600 1,032 0,045 GO:0000087 dama M MUTOTHUECKOTO KJIETOUHOI'O
uuriga; GO:0007275 pasBuTHe MHOTOKJIETOUYHOIO
opraHmusMa; GO:0009611 oTBeT Ha paHeHHue;
GO:0009725 oTBET Ha T'OPMOHAJIbHYIO
CTUMYJISLMIO; GO:0016477 Murpaumus KJIETOK;
GO:0030154 oubdbepeHUMaALNS KJIETOK ;
GO:0030325 pasBuUTHE HaOllOUYEeUHMKORB
GO:0042493 oTReT Ha JIeKapCTBEHHOEe CPencTBO;
G0:0051384 OTBET Ha CTUMYJIALMIO
TJIOKOKOPpTUKOMIOM; GO:0051781 noJjoxmurenbHas
perynauus IOeJIeHUS KIIETOK

MOB1l, Mps-ommMH cBsasuBakbmen | Mobkl3 1,593 1,310 0,047 GO:0006810 TpaHcHOPT

KMHAaSBE aKTUMBATOP-NONOOHEDL 3

(mDpoxxut)

AnepHent dakTop, peryimupyembnt | Nfil3 1,589 1,579 0,041 G0O:0006355 perynaumusa TPaHCKPUIILUMA, IHK-

MHTEpPJIENKMHOM 3

saBucuMas; GO:0048511 mepuogMuecKUl OpPOlLleCc
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Anbda-2u r1TyobyymH PGCL1 | | LOC259246|L | 1,586 -1,100 0,021 GO:0006810 TpaHCHOPT

anbba-2u-raodynamuH (L Tuna) | | 0C298116]|LO

anbda-2u r1IobyymH PGCL2 | | C298109|LOC

anbdal2u TaodynmH | anpda-2u | 298111 |LOC2

ryodynamuH PGCL3 | axnbda 2U | 59244 | LOC36

TJIOBYJIIMH 6380

Tp53rk-craspBanmmi BeJIoK Tprkb 1,580 1,187 0,018

AHaJIOTHUUHBE Oejyky C33A12.3 RGD1359508 1,574 1,141 0,013

BupycHOTO OHKOT€Ha V-ral | Rala 1,563 1,175 0,005 GO:0000910 umrToxmHes; GO:0007165 mnepenmaua

oBesbsaHbBEIO JIEeMKOS3a I'OMOJIOT cuTHasa; GO:0007264 onocpenoBaHHAS MaJon

A (poICTBEHHENI ras) I'Tdasom epenaua curHaJsa; GO:0007265
lepeladya CUI'Hajla ©OeJjyika Ras; GO:0017157
perynaumusa BK30UUTO3a; GO:0031532
peopraHusaumus aKTMHOBOTO uMTOCKeJeTa;
GO:0051491 noyoxmuTesibHas perynaumusa CcOOPKU
busononmi; GO:0051665 JIoKaJIM3aumsa
MeMOpaHHOTO padTa

T'emMornosTHUeCKas Hpgds 1,539 1,220 0,009 GO:0001516 BuocuHTES IpoCTarJIaHIOMHOB ;

npocrarjaHovH D cuHTasa GO:0006633 BuocCuHTES XUPHBIX KMCJIOT ;

Forkhead 6okc E3 Foxe3 1,519 1,131 0,024 GO:0001654 pasBuUTHE TJas; GO:0006350
TPaHCKPUIILMS; GO:0006355 perynauusa
TPAaHCKPUIILMMA, IOIHK-saBuCcuMas; GO:0006366

TpaHCKpUIUMS ¢ OpomMoTopa PHK-nosmmmMmepasws II1;

GO:0008150 GroJIOTMYeCKMM _poLecc;
GO:0045449 perynaumus TPaHCKPUIILUHA ;
G0O:0048468 pasBuUTHE KJIETOK ; GO:0050679
[IOJIOXUTEJIbHA A perynaumus nponudepalum

SIINMTEeJIMaJIbHBIX KJIETOK
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KoMImoHeHT 1 koMIieMeHTa, | Cls 1,513 1,170 0,006 GO:0006508 nporeonusz; GO:0006958 axTMBaUMS
[IOOKOMIIOHEHT S KOMILJIEMEHTAa, KJaccCruuecKur nOyTh; GO:0010001
ouddepeHuMaumsa TUIMaJIbHBEIX KJIeTok; GO:0045087

BPOXIEHHEI MMMYHHEDM oTBeT; GO:0051591 ormer

Ha UAM®
PeTuKyJIOKaJbOMH 2, KaJabuui— | Rcn2 1,512 1,223 0,035
cBAsBBamMMUY OoMeH EF-pyku
[lepeHOCUYMK pacTBOopeHHHX | Slc7a% 1,500 1,047 0,046 GO:0006865 TPaHCIOPT aMUHOKMCJIIOT ;
BElleCTRs, CceMeNcTBO 7 GO:0055085 TpaHcMeMOpaHHBIT IIepeHoC;
(IepeHOCUMK KaTMOHHBIX GO:0015804 TPaHCIOPT HEeMTPaJibHBIX
ML T4 O <zl cromana ) - AMIA O A Lo
ByTupuiaxoJanMHsCTEepasa Bche 1,488 1,042 0,019 G0O:0007584 oTReT Ha OMTATEJIbLHBEIE BEMECTBA;

G0:0007612 obyueHue; GO:0019695 wmeTabonusm
xoJMHa; GO:0042493 oTBeT Ha JeKapCTBEHHOEe
cpencreo; GO:0043279 oTBeT Ha aJKaJoOUI;
GO:0050805 oTpMullaTeJbHaA perynaumusa
CMHaNnTUYeCcKkol nepemaum; GO:0051384 orBer Ha
CTUMYJISALMIO TJIIOKOKOP TUKOUIOOM; GO:0051593

OTBET Ha @onmeBym KMCJIOTY

SFT2 momMeH conmepxammi 1 sft2dl 1,487 1,125 0,023 GO:0015031 rpaHcnopT OeJKOB; GO:0016192
TCF3 (E2A) napTHep no | Tfpt 1,475 1,165 0,002 GO:0006917 MH£YKHMH arnonrosa
UDP-Gal:betaGlcNAc 6Gera 1,4- | B4 galt4 1,466 1,188 0,008 GO:0005975 meTabosmusM yIJIEBOIOB

ranaKTosMﬂMﬂTpch@epasa,
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ComMaToCTaTHH Sst 1,460 1,139 0,020 G0:0001101 orBeT Ha kucjgory; GO:0006972
TUIIEPOCMOTHUYE CKUNA OTBET; GO:0007186
CUTHAJIbHEM NyTb Oejika pelenTopa, CBSSaHHOTO
c G-Benxkamm; GO:0009408 oTeeT Ha TelJOBOE
BOBIENCTBUE GO:0010243 OTBET Ha
OpTaHMYEeCKMUN  asoT; GO:0030334 perynauusa
MUTDPpaLUM KJIETOK; G0O:0042493 oTBeT Ha
JleKkapCcTBeHHOe cpencTtBo; GO:0043200 oTereT Ha
CTUMYJISLMI0 aMMHOKMcJoTamMm; GO:0048545 ormer
Ha CTUMYJSLUUIO CTEPOMIOHBEIM I'OPMOHOM

Lin-7 romosior C (C. elegans) | Lin7c 1,459 1,195 0,005 GO:0006887 »rsoumTos; GO:0007269 cexpeuus
HeMPOMeIMaToOpPOB

TUIMKONPOTENH Gpnmb 1,452 1,100 0,036 GO:00016495 ouddepeHuMaum g ocTeoBJIacTOB;

(TpancMeMOpaHHBD ) nmb GO:0007155 «xmeTouHas anresmudg; GO:0030282
MUHEDAOMRALUD KQCTe)

Coiled-coil-helix—-coiled- Chchd4 |LOC6 | 1,449 1,121 0,033 G0O:0015031 TPaHCIOPT OeJIKOB; G0O:0055085

coil-helix nomeH-cogmepxamwmi | 85505 TpaHCcMeMOpPaHHBI [IepeHoC

4 | aHaJoTMuUHBM coiled-coil-

helix-coiled-coil-helix

IDoMeH-conepxameMy 4

OnbdaKTOPHE pelenTop 63 0lre63 1,445 1,147 0,029 GO:0007165 mnepemaua cuIT'HaJa; GO:0007186
CUTHAJIbHBEM NyTh 6ejika pelenTopa, CBS3aHHOTO
c G-GesikaMu ; GO:0050911 oBHapyXeHHUe

BorarTeim P OJIMHOM Kuciuels | Prapl 1,444 1,055 0,035 e A T -

Besok 1

CyrnepceMercTBO Igsf6 1,443 1,108 0,045

VMIMMYHOTJIOBYJIMHOB,
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Ly49 mHTMBupylommi peuentop 9 [ Ly49i9|LOC4 | 1,440 1,026 0,034

| TUIIOTEe THUUYEe CKUM Besiok | 97796 | Klral

LOC497796 | sexkTumH-nomo®Hem | 7| RGD156130

peLenTop KJIE TOK-KMJIJIEPOB, | 6

nojmcemMercrTBo A, ujeH 17

AHAJIOTMUHBEM MMMYHOPELENTOpY

Ly49si3

daxkTOp BocnajieHus | Aifl 1,431 1,107 0,010 G0:0001934 [IOJIOXMTEJIbHA S perynaumusa

aJuIoTpaHcHaHTaTa 1 bocdopunmupoBaHmUg AMMHOKMCJIOT B Benkrax;
GO:0010629 oTpMullaTeJbHas perynauusa
BKCHOpeccun TeHoB; GO:0014739 nojoxmuresbHas
perynaumusa TuIepsasun MBIIILT ; GO:0030335
IIOJIOXMUTEJIbHaA PperylaumMs Mulpalum KIIEeTOK;
GO:0031668 KJIeTOUHHIN OTBET Ha BHEKJIETOUHYIO
crumyasauuio; GO: 0032870 KJIETOUHHM OTBET Ha
TOPMOHAJIbHYI CcTuMydaauuio; GO:0034097 oreeT
Ha CTUMYJISLIO HUMTOKMHAMUA ; GO:0042116
aKTUBaUMUSA Makpodaros; GO:0043066
oTpulaTesbHasa perynauus anonTosa;
GO:0045429 [IOJIOXUTEJIbHA A perynsuus
BMoCHHTEeBa OKCUIa asoTa

JleTymMamnH Lgmn 1,427 1,268 0,003 G0O:0006508 IpOTEOJINS ; G0O:0040015
oTpuLaTeJNbHaS perynaumus pocTa
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3xcrnpeccupyeMeli B MosTe X- [ Bex2|Bexl|B | 1,420 1,194 0,043 GO:0006915 anonTos; GO:0007049 KJIETOUHHIM

CBS'3aHHBI 2 | | ex4 LUMKJI; GO:0002052 rnosoxMTeNlbHasg peryiasaumsa

SKCIpPEeCCUPYEMBII B MO3Te TIeH npoaubepalmm HelpoBJacTOR; GO:0007275

1 | skcopeccHMpyeMeli B MO3TIe pasBuUTHUE MHOT'OKJIE TOYHOT'O opraHmMsMa ;

ren 4 GO:0007399 pasBUTHE HEPBHOMU CHUCTEMEL;
GO:0030154 ouddepeHaum g KJIETOK ;
GO:0045665 oTpMullaTeNbHas perynaumusa
ouddepenuManmm HEVPOHOB; G0O:0048011
CUMTHAJIBHEIM [yTb pellenrtopa ¢dakTopa pocTa
HEPBOB

Cynpeccop onyxoJjen, kaHmmmatT [ Tusc3 1,419 1,145 0,049 G0:0045454 OKMCINTEJbHO-BOCCTAaHOBMTEJb HEIN

;T@-CMHTaBa, H+ nepenocsmas, | AtpSh|Atpbh | 1,415 1,072 0,036 GO:0006811 MOHHEI  TPAHCIOPT; GO:0015986

MU TOXOHIPMAJbHE xoMmIiekc | 11 CBS3aHHBIM c CUHTE30M ATO 1P O TOHHEIN

FO, cy®Bpenmumuua d | ATO- TpaHcnopT; GO:0015992 nNpoOTOHHBIT TPAHCIIOPT;

cuHTasa, H+ nepeHocsdamas, G0:0046034 meTabosmusm AT

MU TOXOHOPMAJIb HEIA KOMILJIEKC

FO, cy®bemmuuua d-rnomo®HBmL 1

JIeKTUMHOBEI IOMeH C-Tuna, | CleclOa 1,413 -1,051 0,034

cemericreo 10, mnpeIcTaBUTENb

HaTpueBBnt kKaHaJ, | Scn7a 1,412 1,274 0,017 GO:0006811 MOHHEII TPaHCIOPT; GO:0006814

[IOTEHUMAJIO3aBUCUMEIA, TUIIA TPAaHCIOPT MOHORB HaTpUS; GO:0055085

Cd55 1,412 1,065 0,015 GO:0007204 nopblleHMe  KOHLEHTpAaLMM  MOHOB

KaJgblUMsa B LUTOB0JIE

TajakToKMHaBa 2 Galk?2 1,409 1,182 0,000 G0:0006012 meTabosmam TajakTosbl; GO: 0008152

MeTabonmsM; GO:0046835 bochopunmupoBaHme

YIUJIEBOIOOB
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HeknuH, IOMOJIOT (MHBIIb ) Ndn 1,402 1,174 0,004 GO:0001764 wmMurpaums HelpoHoB; GO:0006355
perynaumnsa TPaHCKPUIILMHA, IHK-saBucumMmasa;
GO:0007409 aKCOHOTEeHes; GO:0007413
aKCOHAaJIbHa A bacUMKYJISUMS ; GO:0007417
pasBuUTHUE LIeHTpPaJIbHOM HEepPBHOM CUCTEMSI;
GO:0007585 IEIXa TeJIbHbIM ras000MeH;
GO:0008347 MUTpaLMI TJIMaJIbHEIX KJIETOK;
G0O:0019233 CEeHCOpHoOe BOCHpUATHE Boiu;
GO:0048011 CUT'HAJIb HBIL oyTb peLenTopa
baxkTopa pocTa HepBOoB; GO0:0048666 pasBUTHUE
HEMPOHOB

BUD31 TOMOJIOT (S. | Bud31|Ptedl | 1,401 1,098 0,047

cerevisiae) | c

[IEHTAaTPUKOIENTUIHEM I1OBTOPOM

nomeHn 1

[IposHKebaNIMH Penk 1,394 1,073 0,017 GO:0001662 noBemeHUeCKMUM OTBET Ha CTpax;
GO:0007186 cuTHaJbHEI NOyTh OeJika pelLenTopa,
CBSA3aHHOTO c G-6eJskaMu; GO:0007218
HEMPONENTUOHEI CUTHAJbHEI 0OyTh; GO:0007610
noeenexnme; GO:0019233 ceHcCOpHOe BOCIPUATHE
Bomnu

CkeJie THO—MBIIIe YHEIM , Mustnl 1,394 1,074 0,031 G0:0030326 mMopdoTeHes 5MOPMOHAJIb HEIX

SMOPMOHAJIbHEIM SOEPHBED BOeJIoK KOHEUHOCTEN ; GO:0042060 saxmBIeHME pPaH;

1 GO:0042246 pereHepaluusa TKaHMU

EGF-nono®HbI MonoyJb | Emr4 1,380 1,175 0,025 GO:0007218 HeMpPONMenTMOHBI CUTHAJLHBEIM IIYTb

comepxamas, MylUuHoInomoBHAas,

T'OpPMOHAJIb HEIM peLenTop-—

nonobHasa IIOCJIENOBATEJIbLHOCTDb
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CneumMdmuHBll IOJIS CEMEHHMKOB | Tsx 1,378 1,245 0,000

X—-CBSBaHHBI I'€H

JleUMTUH-PETUHOJI Lrat 1,369 1,058 0,004 G0:0006776 MeTaboJansM BMTaMMHA A;

aumaTpaHcbepasa GO:0007601 3pUTesIbHOe BOCIPUATHUE;

(pochaTnaMIXONIMH-peTUHOJI-O— GO:0009790 5MOpPMOHAJIbHOE pasBuUTHE;

aumiTpaHchepasa) GO:0042572 MeTabonusMm peTuHOJa; GO:0050896
OTBET Ha CTUMYJISLMIIO

NHTerpmuH, anbda-1 Itgal 1,366 1,089 0,013 G0:0000187 CTUMYJISLMS AKTUBHOCTU MAPK;
GO:0006936 COKpalleHue MBIIILT ; GO:0007155
KJleTouHasd anresmusd; GO:0007229 wMHTeIpUH—
ONOCPEIOBAaHHEM CUTHAJbHBM NOyThb; GO:0030593
XeMOTaKCUC HeMTPOOUIIOB ; GO:0042311
BasoOouJjaTaumsa; GO:0043525 [IOJIOXMUTEJIbHa A
perynsaums  alonTosa  HEeMpPOHOB; GO:0045123
SKCTpaBasauusa kKileTok; GO:0048812 mopdorenes
HEeMPOHAJIbHBIX OTPOCTKOB; GO:0060326
XeMOTaKCUC KJIETOK

CraTMMH-TIOOOBHEI 3 Stmn3 1,355 1,164 0,005 GO:0007019 gmenonuMepmsauusa MUKPOTPyBOUEK;

GO:0031122 opraHmMszauMsa LUTOIJIASMATUUECKUX

MUKpPOTPYOOUEK GO:0031175 pasBuTHe
HeMpPOHAJIb HEIX OTPOCTKOB; G0O:0032314
peryaaumnsa Rac I'TdasHOM AKTUBHOCTM

GO:0035021 orpuuLaTesbHasg perylauus Idepelaun

curHasia Rac ©Genka; GO:0051493 perynaumus
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opraHM3alMy LMTOCKeJIeTa

CeMelcTBO co cxomcTBoM | Faml2b 1,344 1,134 0,003

nocyjenoBaTeJIbHOCTEN 12,

pencrTaBUTelb B

(>OMOMOMMAaJIbHBI )

MuTOXOHOPMANbHEN puBocoMHB | Mrpll3 1,344 1,089 0,022 GO:0006412 TpaHCHauMda

Besox L13

AHAJIOTMYHBI kJIHK RIKEN | RGD1305457 1,344 1,078 0,000

1700023M03

dakTOop pocTa, ouddbepeHumaumm | GA£9 1,343 1,019 0,029 GO:0001555 pocT OOLMTOR; GO:0030308

9 oTpulaTeJNIbHAS Peryssauus pocTa KIeTOK

OnbbakTopHEN peluenTop 826 | | 0lr826|01r8 | 1,334 1,264 0,001 GO:0007186 cumrHanbHEIM OYyTh Oesyika pelenrTopa,

onbbakToOpHEN peuenTop 825 | [ 25]01r829 CBABaHHOTO c G-6esikaMu; GO:0050911

onbbaKTOPHEN pelLenTop 829 oBHapyXeHue XYMMUE CKMUX pasIpaxuTenel,
Yy4acTBYOIMX B CEHCOPHOM BOCIPUATHM 3alaxa;
GO:0007165 mepemaua cuIHaNa

OKMCJIEHHOT O gunonporeuHa | Olrl 1,333 1,081 0,022 GO:0006954 BocnmammuTesbHEM oTBeT; GO:0006955

HMBKOM I[IJIOTHOCTM pelentop 1 VIMMY HHBIN OTBET; GO:0007155 KJIeTOYHAaS

(JIEeKTMH-TIOOOBHEI ) anresmsa; GO:0007159 MexkJeTouHas anresmus
JIEMKOLUTOBR ; GO:0008219 rnbesb KJIETOK;
GO:0042157 MeTadoJInusM JIMIIONPOTENHOB ;
GO:0042542 oTBReT Ha IepokKcUI BoIZopona

Besiok TenyoBoro moka, aJbda | Hspa2 1,325 1,044 0,023 G0O:0006950 oTBEeT Ha cTpecc; GO:0007275

2 pasBuUTHUE MHOT'OKJIE TOUHOT'O opraHmsMa ;
G0:0007283 criepMaToTeHes; GO:0030154

onbdbepeHLIMaLMS KIETOK
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TpaHcMeMOpaHHED 4-IOMeHEeH,

IO CEMENCTRBO

InpencrTaBmuTeJb

A,
2

(BICOKOAGOMHHED peLenTop I

nnsa Fc-¢parmeHTa IgE;

[OJIMIIEN TN )

BeTa-—

Msda2

1,321

1,129

0,031

GO:0006954 BocnammTenbHEM oTBeT; GO:0007165
lepelaya CHTHaJa; GO:0007166  cuTHaANLHBEM
IyTh, CBSSAHHBM C pPELEeNTOpOM KJIETOUHOM
IOBEPXHOCTH ; GO:0007202 CTUMYJISLUUSI
AKTUBHOCTHU dbocdonmnase C; GO:0007205
CTUMYJISUMSA AKTUBHOCTHU IPOTEMHKMHA SH C
CUT'HAJIb HBIM nyTeM Benka peuenrTopa,
CBA3SaHHOTO c G-0esikaMu; GO:0043306
IIOJIOXUTEJIbHAA Perylsaums IeIPaHyJIsSuMM TYyUHBIX
KJIETOK; GO:0050663 cekpelus LUMTOKMHOB;
GO:0051279 perynaumusa BEICBOBOOXIEHMUS

CEKBECTPOBAHHBIX MOHOB KaJIbLIMA B LMTO3O0JIb

MeseHXMMHEM T'oMeoBoKc 2

Meox2

1,320

1,087

0,013

GO:0001525 aHTMOTEeHes; GO:0001757
crieumManmsaumusa coMuTob; GO:0006355 perymaumusa
TPaHCKPUIILUNA, IOHK-saBucuMasa; GO:0007275
pasBuUTHUE MHOT'OKJIE TOYHOT'O opraHmMsMa ;
GO:0007519 pasBuTHE CKeJIe THO—MEHIIEeYHOMN
TkaHM; GO:0060021 paseuTHe Heba; GO:0060173

pasBurme KOHEUHOCTEN

AHTMOINOSTUH-TIONOBHEI 3

Angptl3

1,319

1,166

0,002

GO:0006071 meTabommsM rumuepuHa; GO:0006631
MeTaboamsM XUPHBIX KMCJIOT ; GO:0006644
MeTabosausam docoosmnmumon; GO:0007160 amresms
KJIeTOUHOTO MaTpukca; GO:0007165 nepenaua

curHasia; GO:0008203 mMeTabosMs3M XOJIECTEPMHA ;

GO:0009395 raTaboamsm dbochonmMnnIoRB ;
GO:0009725 oTBET Ha TOPMOHAJIbHYIO
CTUMYJISLMIO ; GO:0010519 oTpMulaTeNbHAaS

peryiAaunAa AKTMBHOCTM @oc@onmnasm;
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G0:0019915 HakonjJeHMe JIUIMIOB

PomcrBeHHl dochoTpuscrTepase | Pter 1,318 1,091 0,008 G0:0009056 xarTabosmsMm

CBS3aHHBI c G-6enkamu | Gprll9 1,317 1,164 0,036 G0:0007165 epelaya curHalma; G0:0007186

peuenTop 119 CUTHAJIbHBII NyTh OeJiKa pelenTopa, CBSI3aHHOTO
c G-Geskammu; GO:0030073 cexpeumsa MHCYJIMHAa

AHAJIOTMYHBI 14-3-3 Senky | LOC298795|S [ 1,309 1,084 0,036 G0:0000079 perynaumusa AKTUBHOCTU

curMa | crpaTudmH fn UUKIIMHBaBUCKUMOM I[IpOoTeMHKMHasw; GO:0001836
BHICBOOOXAEHME ULUMTOXpoMa C U3 MUTOXOHIPMIN;
GO:0008285 oTpMullaTeJbHas perynauusa
KJIeTOouHOM Hponmbepaumm; GO:0008630 oreeT Ha
[IOBpeXneHue ITHK, nepenavda CUTHaJa,
npuBOOsAmas K MHIOYKUMM arnonrosa; GO:0030216
oubdbepeHUMaUMSa  KepPaTUMHOLMUTOB; GO:0030307
IIOJIOXMUTEJIbHa A perynauus pocrTa KJIETOK;
GO:0043154 oTpMulaTeJbHaA perynauusa
AKTMBHOCTM  KacCIlasH; GO:0043588 pasBuTHe
KOXM ; GO:0043616 nponubepaums
KEPaTUHOLUTOR GO:0000079 perynaumus
AKTMBHOCTU LUMKJIMHSABUCUMON NPOTEMHKMHASH

MPHK cepnmHa 1 cBaswBabommii | Serbpl 1,307 1,136 0,041 GO:0045767 peryngaumsa aHTHAIONTO3a

Besok 1

T'paHsuM F Gzmf 1,300 1,043 0,027 GO:0006508 nporeosnus
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NHTHMOMUTOP nyTu TrkaHeBoToO | Tfpi 1,298 1,198 0,000 G0:0007596 KoaTryJaums KpPOBMU; G0:0007598

baxTopa (mMnonpoTenH— Koarynsauus KPOBM, BHENHMM IYTh

aCCOUMMPOBAHHBI MHTUBUTOP

KoaryJIgUumn)

dakTOop pocTa PubpobisacTor 3 Fgf3 1,294 1,138 0,036 GO:0001759 wmMHOYKUMS OPIaHOR; G0:0008284
IIOJIOXUTEJIbHA A perynsaumus KJIE TOUYHOM
nposmbepaumm; GO:0008543 cHTHaJNBHBI OIyTh
peluenropa baxTopa pocTa dnbpobiacToB;
GO:0048538 paszBUTHMe THUMyCa

CekpeTupyeMil u | Sectmla 1,292 1,096 0,003 GO:0043123 nonoxmuTesbHad peryndumMsa KackKala

TpaHcMeMOpaHHB 1A I-xannaB kuHase/NF-kamnnaB

YOUKBUTUH—KOHBIOTUP YOI RGD69425 1,288 1,059 0,040 G0:0008150 BMOJIOTMYECKMUI [IpOoLecc;

bepMeHT GO:0043687 mnocTTpaHCAAUMOHHASA MoOudMKaLMUS
BenkoB; GO:0051246 perynaumusa wmeTaboamsMa
BeJIKOB

HerponenTun W Npw 1,287 1,009 0,029 GO:0007186 cuTHaJbHEI NOyTh OeJika peLenTopa,
CBSA3aHHOTO c G-6eJskaMu; GO:0007218
HEMPONEeNTUOHEI CUTHAJbHEI 0OyTh; GO:0007631
oumepoe MNoBeleHue

LOC362526 1,282 1,026 0,014

OnbbakTopHEM peuenTop 1075 01lrl075 1,279 -1,179 0,027 GO:0007186 cuTHAJBLHBEI NYThL Oesyika pelenropa,
CBSABAHHOTO c G-BenkaMm; GO:0050911
oBHapyXeHUEe XYUMMYE CKIX pasImpaxuTesneln,
YUaACTBYRIMX B CEHCOPHOM BOCIPMATUM 3alaxa

Bejilok MMesMHa HOJb-Nomo®HeEM | Mpzll 1,278 1,269 0,001

1
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Keparuu 18 Krtl8 1,276 1,124 0,048 G0:0006915 aronTos; G0:0008150
6MOJIOTMYECKMI NpOoLecc; GO:0033209
ONOCPENOBAHHEN  (aKTOPOM HeKposa  OIyXOJu
CUTHaJbHEI NyThb; GO:0043000 TpaHcHnopT Oeiyka
CFTR wms3 annapara l[oJdbIXM K I[IJlasMaTUUeCKON
mMeMOpaHe; GO:0043066 oTpMullaTeJbHas
perynsauus alonTosa

Xommu docdoTpaHchepasa 1 Chptl 1,273 1,198 0,033 GO:0006656 OMOCHUHTES dbocdaTUONIIXOJIMHA ;
GO:0006663 OMOCHHTES bakTopa aAKTUBaLUN
TPOMOOLMUTOEB; GO:0008654 OMOCHHTES
dbochomMnmMIoOR

Hemiporennon mmbdbepenumaunmm 1 | Neurodl 1,271 1,152 0,020 GO:0003326 koMMMTHPOBaHME I[IaHKpeaTUUeCKUX
A-KJIETOK; GO:0003329 KOMMUTHUPOBaHMKE
IaHKpeaTUUeCKUX PP-kJIeTOK; GO:0006355
perynaumnsa TPaHCKpUIILMA, IHK-saBucumMmasa;
GO:0007263 omnocpemoBaHHas OKCHMIOM asoTa
epenaua cUTHaJa; GO:0007275 pasBuTHE
MHOTOKJIE TOUHOT'O opTraHms3Ma ; GO:0007399
pasBuUTMe HepBHOM cucTeMbl; GO:0009749 oTmer
Ha CTUMYJISLIO TJIIOKOB0M ; GO:0009952
bopMupoBaHme nepenHe/samnHein CTPYKTYPHL;
GO:0021549 pasBuTHe MOBXeuka; GO:0030073
ceKpeLMrs MHCYJMHA

dakTop pocra odubpobisacToB 2 Fgf2 1,264 1,032 0,042 GO:0000186 crTumynsums axkTuBHocTM  MAPKK;

G0O:0000189 anepHas TpaHCJOKaUMSa MAPK;
G0:0001525 anrmoreHes; GO:0001658 BeTmrJEeHUEe
B npoliecce MopdoTeHesa 3aUYaTKOB

MOUeTOUHMKOB; GO:0001759 wuHmykums OpPI'aHOB;
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GO:0001934 IOJIOXUTEJIbHA L perynaumusa
dbochopmnampoBaHMUS AMMHOKMCJIIOT B Beskax;
GO:0002042 wmMmuIpalMsa KJIETOK, BORJIEUEHHEX B
paspacTaHMe KPOBEHOCHHX cocymoB; GO:0006355
perynaumsa TPaHCKPUIILMHA, IHK-saBucumMmasa;
GO:0006700 OMOCHHTES C2l-cTepomumgHOTO

TopMoHa; GO:0006915 anomnrtos

Fin bud odaxkTopa wmHMuUMaumum | Fibin 1,264 1,014 0,001

TOMOJIOT ([OJIOCATHIM OAaHMO)

OnbbaKTOpPHEN pelLenTop 7 Olr7 1,261 1,228 0,011 GO:0007186 cumrHaJNbHEI OYyTh Oesyika pelenrtopa,
CBASAaHHOTO c G-Beskamm; GO:0050911
oBHapyXeHMue XUMMYE CKMX pasIpaxuTenel,
YYacCTBYOIMX B CEHCOPHOM BOCIPMATUM 3allaxa

Crepon-O-auunTrpaHchepasa 2 Soat2 1,256 -1,037 0,016 GO:0007584 oTBeT Ha NOMTaTeJIbHEE BelleCTBa;
GO:0008202 merabosmsMm cTepounos; GO:0008203
MeTaBonmsM xoJjecTepuHa; GO:0033344 oTTOK
XoJleCcTepuHa ; GO:0034379 cBopkra YacTuL
JIMIIONPOTENHOB OdeHb HMBKOM IIJIOTHOCTM;
GO:0034435 mscrepuduralmMsa XoJjleCTepUHa

Heyperkcun 1 Nrxnl 1,256 1,071 0,022 G0O:0007268 CHUHaNTruuyeckas epenaua;
GO:0007269 cekpelmusa HEeMPOMEINAaTOPOR;
GO:0007416 cBopra CUHAIICORB; GO:0051290
TeTepoTeTpamMepusaumnsa OeJIKOB

MARCKS-nnomo®Hbm 1 Marcksll 1,251 1,104 0,033 G0:0008284 [IOJIOXMTEJIbHA S perynaumus
KJIE TOUHOM nponubepalumm ; GO:0016192
ONOCPENOBAHHEI BESMUKYJIAMM TPAHCIOPT

Kasnbumit/ KaJbMO Oy JIMH— Camk2nl 1,251 1,151 0,024 GO:0007268 cumHanTMuecKas Iepelauda

3aBUCUMOMN INIPOTEMHKNMHA3EL

IT
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MHTHMOUTOP 1

llorTop Armadillo copmepxammii, | Armcxl 1,247 1,042 0,003

X-cBsasaHHBNL 1

[IpoTokanrepuH Oera-2 Pcdhb?2 1,244 1,090 0,037 G0:0007155 «wmerouHas anpresus; GO0:0007156
TOMOOMIIbHAS KJIeTOUHAas aIlesus

ELAV (sMmBpuoHanbpue | Elavl2 1,242 -1,022 0,041

Jle TaJIbHEDL, aHOMaJIbHOe

speHue, Drosophila)-nonoBHBDI

2 (Hu aHTureH B)

PerynupyeMon noBpexneHueM | Dram2 | LOC68 | 1,239 1,088 0,013 G0:0006915 aronTos; G0:0006917 UHIOYKLUMS

IOHK ayTobarmm wmomysnsaTop 2 | | 9412 aronTo=za

aHasormuHen CG4025-PA

[IpoTeonmunuiHel Besok 1 Plpl 1,238 1,183 0,019 GO:0007229 MHTEeI'PUH—-OIIOCPEeNOBaHHBI
CUT'HAJIbHBIM oyTh; G0:0008366 oBoJiouKa
AKCOHOB; GO:0010001 ouddepeHUMaL Mg
TUIMaJIbHEIX KJIeToK; GO:0022010 MmMenmHMBauMs B
LeHTpaJIbHOM  HepBHOM cucTeMe; GO:0042552
MMUeJIMHUBaUM; GO:0042759 B1OCKUHTES
OJIMHHOLIEIIOUEUHEIX XMPHBIX KucjoT; GO:0048469
cospeBaHMe KJIEeTOK

AcrnapToaumuiasa Aspa 1,237 1,012 0,036 GO:0008152 MeTaboJmsM; GO:0022010
MMENIMHMUBAUMS B LEHTPAaJIbHOM HEPBHOM CHUCTEME;
G0O:0048714 [IOJIOXMU TEJIbHA perynsaumus
mmbdepeHuMalMM OIUTOOEHOPOLUTOB

llepBelt TeH Bome Nt5dc3 LOC362863 1,232 1,198 0,037

PRKC, arnonrTosa, WT1l, | Pawr 1,232 1,140 0,049 G0:0006915 arnonTos; G0:0030889

perynsaTop oTpuuaTesbHasS perynsumus npoandepaummu  B-
KJIeTok; GO:0042094 OuocHHTEs MHTepJIeMKMHA—
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2; G0O:0042130 oTpMullaTeNbHas perynaumusa
nponubepalmm T-KJIETOK; GO:0042986
IIOJIOXUTEJIbHasA perynsauusa OuMocuHTesa Oeska-—
INpelmecTBeHHMUKA aMUIJIONIA ; GO:0045449
perynaumusa TPaHCKPUIILUHA ; GO:0050860
oTpullaTeJNIbHAS perysauus CUTHaJbHOT'O OyTu T-

KJIETOUHOT'O pelieliTopa

Ty TamMa THBI peuentop, | Gria4d 1,231 1,181 0,036 GO:0007268 cmHanTMUecKasd Iepenada

MOHOTpPONHBL, AMPA4

dyMapuialieToaleTaT Fahdl 1,229 1,152 0,039 G0:0008152 merabosmsMm

TUIOPOJIABHEN IOMEH-COIepXallui

1

Cungpom MakKbiocuka-KaydmaHa Mkks 1,225 1,178 0,010 GO:0007286 pasBuTHMe choepMaTun; GO:0007608
CEHCOpHOE  BOCIpMATHME  3alaxa; GO:0008150
BMOJIOTMYECKUI TpOLeccC; GO:0009296 cBopka
XIyTuKoB; GO:0021756 pasBUTHMEe CTpUATYMA;
GO:0021766 pasBuTMe THNNokKammna; GO:0021987
pasBUTHME KOPB TOJIOBHOTO Mosra; GO:0035058
cBopkra CEeHCOPHBIX pecHUUYeK; GO:0035176
couMajsibHOe IIOBeleHUe; GO:0042384  cbopka
pecHMUEK

NHTHMOUTOP nporeuHkmuHase, | Pkig 1,223 1,226 0,017 GO:0000122 oTpullaTeNbHAS perynsaumus

TramMMa TpaHCKpUIIUMKM C OpoMoTopa PHK-nosmmmMmepasws II1;
GO:0006469 oTpullaTeNbHAaS perynsaumus
AKTUBHOCTHU NIPOTEMHKMHASBEL; GO:0007165
nepelavya cuI'Haja; GO:0042308 oTpuuaTesbHas
perynauus uMIopTa OeJIKOB B SOpO

PenenTop XOJNUUMCTOKMHMHA B Cckbr 1,222 1,103 0,036 GO:0001821 cexpeums 1ucTaMuHa; GO:0002209
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IoBeleHUYeCcKasd 3allMTHada peakumsg; GO:0006915

aIloNnTos; GO:0007165 lepenayda cuTHana;

GO:0007186 curHaNLHBEI OYThL Oesyika pelenrtopa,

CBASAaHHOTO c G-Besxkamm; GO:0007204
IIOBBIIEHME  KOHLEHTpalMM MOHOB  KaJbLMs B
LMTO30JIE; GO:0007586 numeRapeHue ;
GO:0008284 IOJIOXMUTEJIbHA S perynaumusa
KJI€ TOUHOM nponaubepalnm; G0O:0032230
IIOJIOXUTEJIbHa A perynsaumus CHMHaINTUYECKON

nepenaun, I'AMK-spruueckas; GO:0032868 oreer

Ha CTUMYJIALUVMIO MHCYJIMIHOM

CeMelncTBO RAS-nmomo6Hux | Raslllb 1,221 1,156 0,028 G0:0007165 nepenaua curHalma; G0O:0007264

BenkoB 11, npencraBuTesb B onocpenoBaHHasda MaJion I'Tdason nepenavda
curHaJsa

Peunenrtop rasanmHa 1 Galrl 1,219 1,117 0,047 G0:0007165 nepenaua curHalma; G0O:0007186
CUTHAJIbHEM NyTb 6Oejika pelenropa, CBS3aHHOTO
c G-BenkaMm ; GO:0007189 CTUMYJISLUUS
AKTUMBHOCTM aleHMJaTUMKIIA3E CUTHAJbHBM IIyTeM
G-6eika

KanueBBlM MoTeHUMaJiozsaBucumen | Kenbl 1,217 1,040 0,038 GO:0006811 MOHHEII TPAaHCIOPT; GO:0006813

KaHaJ, nomceMerncTBO Shab, TPAHCIIOPT MOHOB KaJnsg; GO:0051259

npencraBuTesb 1 oJIMTOMEPUBaALM I OeJIKOB ; GO:0055085
TpaHCcMeMOpPaHHB [IepeHOoC

[IpoTeuHoucynbbugusoMepasa, Pdia4 1,216 1,159 0,037 G0:0045454 OKMCJIMTEJbHO-BOCCTAHOBMUTEJIb HEI

ceMeMcTBO A, NpencraBuresb 4 TOMeOCTas KJIETOK

MrosuH, JIeTKOM uenu | Myll 1,215 1,128 0,024 GO:0060048 cokpalleHMe CepOeYHOM MBIIIIE

nomunenTtun 1

[lepcedun Pspn 1,213 1,255 0,006 GO:0001658 BeTmJIeHMe B IIpollecce MopdoTeHesa
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34aYaTKOBR MOYUETOUHMKOB

CynepcemercrBa baxTopa | Tnfsfl3 1,212 1,228 0,001 GO:0002426 mnpooyuMpOBaHME MUMMYyHOTIJIOOYJIMHOB

Hekpo3a Oy XOJIU (muraum) , B caM3MCTONM TkKaHu; GO:0002636 nosoxmurTesbHas

npencraBuresb 13 perynsauusg oOpasoBaHMS SapolBIEBOTO LIeHTPa;
G0:0006955 VIMMY HHEI OTBET; G0:0008150
BMOJIOTMYECKMI NpOoLecc; G0:0008284
IIOJIOXUTEJIbHA A perynsaumus KJIE TOUYHOM
nponaubepalmm; GO:0016064 ONnoCpeIOBaHHEI
MMMYHOTJIOBYJIMHaAMM MMMYHHBIV OTBET;
GO:0048298 IIOJIOXMUTEJIbHA I perynauusa
IIepeKJIIIUYeHN I USOTUIIOB Ha MSO0THUN IgA;
GO:0050776 peryngaumsa MMMyHHOI'O OTBeTa

BsaumogmencrTBylommni ¢ daxkTopom [ Arfipl 1,211 1,039 0,027 GO:0006886 BHY TPUKJIE TOYUHBIL TPaHCIOPT

Alld-pubosunanporanmusa Oejok 1 OeJIKOB; GO:0050708 perynsauusa cekpeluun
BeJIKOB

IMHKOBEI  IaJjel, MYND-Tuna | Zmyndl9 1,211 1,043 0,035

comepxammit 19

lleHTpocoManbHE Besiok 70 xla | Cep70 1,210 1,158 0,024

P1® 0 COMHEIN L24 noMeH- | Rsl1l24d1l 1,210 1,139 0,035 GO:0006412 rpaHcaauus; GO:0042254 6uoreHes

comepxammit 1 pubocoMm

Besioxk ¢ Ring-nanpuem 133 Rnfl33 1,209 1,157 0,018 GO:0051865 ayToyOMKBUTHMHMUPOBaHMUE OEJIKOB

[lnasMaTHyecKasd ryyTamMaT— | Pgcp 1,205 1,147 0,044 GO:0006508 IpOTEOJIUS ; G0:0042246

kapfOokcunenTugasa pereHepauus TKaHU

DnadJ (Hsp40) roMmoJgior, | Dnajal 1,199 1,320 0,014 GO:0006457 cBopaumuBaHMe OeykoB; GO:0007283

[IONCEMENICTBO A, criepMaToreHes; GO:0009408 oTBeT Ha TeIJOBOE

npencraBmTeJlb 1

BOSIENCTBHUE; G0O:0030317 INOOBMXHOCTD

cnepMmaTosougoB; GO:0030521 cMTI'HaAJBbHBM IIYTb

pelLenTopa aHIOporeHa; GO0:0042769 orTBeT Ha
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noBpexneHre JTHK, oOHapyXeHMe IIOBpeXIeHUS
IHK

TransmMemMOpaHHEI Tmcol 1,198 1,057 0,011 GO:0008150 BuosorMYecCKUM NpoLecc

CcylepCnMpaJsybHeM OOMeHH 1

AppecTuH GeTa-1 Arrbl 1,196 1,204 0,002 G0:0000187 CTUMYJISLMS AKTUBHOCTU MAPK;
GO:0002031 wmHTepHamM3alMsa CBI3aHHOTO C G-
OeJIkoM peLenTopa; GO:0002032
neceHcHuBMIMBaLMsS  CUTHAJbHOTO NyTu  Oejka
peuenropa, CBSA3aHHOTO c G-6esnkaMu,
appeTHHOM; GO:0006366 TPaHCKPUILMS c
npomoTopa PHK-nosmmepassl II; GO:0006892
noct-I'oJsb oXu OnocpenoBaHHHI BeBUKYyJIaMU
TpaHcnopT; GO:0006897 sumoumTos; GO:0007165
lepelada CHITHaJa; GO:0007186  cuI'HaAJNbHBEM
nyTb OeJsika pelenropa, CcBas3aHHoro ¢ G-
Benkamm; GO:0007188 curHammuzauus G-0eJka,
CcBSA3aHHAA c BTOPUYHBIM MeCCeHIOXepOM
HykJeoTumoM UAM® // ; GO:0007600 ceHcopHoe
BOCHOpHUATHUE

IOucronus 1 Dytl 1,193 1,043 0,002 GO:0006457 cBopaumupeanue OenkoB; GO:0006979
OTBET Ha OKMCJMTEJbHHEI cTpecc; GO:0051085
onocpeloBaHHOE marepoHamMm CBOpauMBaHME
BesKOB, HyXIHaklleecs B KodakTope

JaTpodunmu 3 Lphn3 1,191 1,172 0,025 GO:0007218 HeMpoONeNTUMOHBI CUTHAJLHBEI OYTh;
GO:0007420 pasBUTME TOJIOBHOT'O MOs3Ta

FK506-cBsasbBaommui Bejok 14 Fkbpl4 1,190 1,332 0,022 GO:0006457 cropauMBaHUe OeJIKOB
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CuHTasa okCcHuIa asora 2, | Nos2 1,188 1,001 0,021 GO:0001542 oBynsaumusa ms QOJIMKYJIOB SUUHMKOB;
MHIyLUMpyeMasa G0:0001666 orBeT Ha rTHMHokcuio; GO:0001935
nponudepaumns SHOOTEJMAJbHEIX KJIETOK ;
GO:0001974 peMonenMpoORaHMue KPOBEHOCHBIX
cocymoB; GO:0006527 xaTab®oyMsM apIMHMHA;
GO:0006801 MeTaboamsM cylepokcuna;
GO:0006809 BuoCHHTES oxcuza asora;
GO:0007165 nmnepemayva cuIHaJma; GO:0007199
curHamMsaumsa G-6eJika, CBSA3aHHAasg C BTOPUYHBIM
MeCCeHIXepoM HyrjJeoTunoM uI'Md; GO:0007243
KacKall BHYTPMKJIETOUHOM IPOTEMHKMHASBE
OnbbaxTopHEM peuenTop 1105 0lrl1l05 1,187 -1,050 0,026 GO:0007186 curHanbHEIM OYyThH Oesyika pelenrtopa,
CBASAHHOTO c G-BeJskamm; GO:0050911
oBHapyXeHue XYMMYE CKMUX pasIpaxuTenel,
YYacTBYOIMX B CEHCOPHOM BOCHPMATUM 3allaxa
Bejiok TemnjoBoro moka BeTa-2 Hspb2 1,186 -1,117 0,041 GO:0007525 pasBuTHE coMaTuue CKMUX MBIIILL
GO:0009408 oTBeT Ha TeIUIOBOE BOBOEMCTBUE
PasoBmanmmii BeJiok 1| Ucpl 1,185 1,100 0,009 GO:0006091 TeHepuUpoOBaHMKE MeTaBoJIUTOB

(MMTOXOHIOPMAJILHBIL,

[IEPEHOCYNK IIPOTOHORB)

IpeneCcTRBEHHUKOB u SHEPTUN; GO:0006839
MUTOXOHIPMAJIID HEIM TPaHCIOPT; GO:0015992

NPOTOHHENM TpaHcnopT; GO:0032870 KJIeTOUHLIA

OTBET Ha TOPMOHAJIbHYIO CTUMYJISLIMIO ;
GO:0044253 [IOJIOXMUTEJIbHA I perynaumus
MeTaBonmusMa MHOT'OKJIE TOUHOT'O opraHmsMa ;

GO:0048545 oTBeT Ha CTUMYJISLMIO CTEpPOUIHBIM
TopMOHOM; GO:0050873 mudbdbepeHumaums OypBX

XUPOBEIX KJeToK; GO:0055085 tTpaHcMeMOpaHHBI
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IIepeHocC

AHKMPMHOBEDL @oBTOop ¥ SOCS | Asb2 1,182 1,117 0,037

Boxkc-coImepXxammii 2

Oomen 31 ¢ WD moBTOpPOM Wwdr31l 1,182 1,041 0,036

Hemipexkcobunmu 4 Nxph4 1,180 -1,046 0,047

Kepatuu 82 Krt82 1,178 1,063 0,043

Bupyc KollaubeI'o senkosa | Flvecr2 1,177 -1,071 0,028 GO:0055085 TpaHcMeMOpaHHEI [IEPEHOC

[IONT'PYIIIEL c, CeMeMCTBO

KJI€ TOYUHBIX PeLenTopos,

npencraBuUTelb 2

Anpdpa-2u r1TuoBynmH PGCL4 | | Obp3|Mup4|L | 1,176 -1,185 0,030 GO:0006810 TpaHcCHOPT

OCHOBHOM 0OeJjiok Moum 4 | | 0C259244|LO

anbda-2u r1IodOyymH PGCL3 | | C259246|LOC

anbda-2u r1yodbyymH PGCL1 | | 298111 |LOC2

anbba2u rTaobynmH | anbda-2u | 98109 | LOC36

rynobynmuH PGCL2 | anbda 2U | 6380

TJI0OYJIMH

PuIMH Reln 1,176 1,055 0,037 GO:0000904 KJI& TOUHEI MopdoreHes,
BOBJIeUeHHB B InbdbepeHumaumo; GO:0001764
MuTpaums HeMpoHoB; GO:0007411 axcoHasbHOe
HaBenmenue; GO:0007417 pasBUTHME LEHTPAJILHOM
HEPBHOM CUCTEMH ; GO:0007420 pasBuTHe
TOJIOBHOTO MosTa; GO:0007626 JIOKOMOTOpPHOE
[IOBeIEeHNE; GO:0010001 ouddepeHumanmsa
TJIMaJlb HEIX KJIETOK; G0:0018108
bochopunupoBarue IEeNTUONII- TUPOSUHA ;
GO:0021511 crTpyKTypUpOBaHME CIMHHOT'O MO3Ta;
GO:0021800 TaHTeHUMaJbHasS MUITpalUMsa B Kope
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I'OJIOBHOTI'O MO3T'a

CBS3aHHBIM c BesuKyJaMu | Vamp7 1,175 1,049 0,048 G0:0006888 ONnoCpeloBaHHEI Be3UKYJIaMM1

MeMOpaHHEM Bejyiok 7 TPAHCIIOPT us 3P B anmnapar T'OJIb XM ;
G0:0006906 CcanSHUe BEe3UKYJII; GO:0006911
baroumros, noryomeHmue; GO:0008333 TpaHcHoOpT
M3 SHOOCOM B JMsocoMbl; GO:0015031 TpaHcoopT
BenxkoB; GO:0016044 opraHmsaumus KIETOUHON
MeMOpaHEH; GO:0016192 ONnoCpeIOBaHHEI
BesuKyJaMu TpaHcoopT; GO:0017156 =saBucHMBIL
OT MOHOB KaJlbLUMSa 5DK30LMUTOS; GO:0043308
OerpaHyIaumsa B03MHOOUIIOB; GO:0043312
DeTrpaHyauus HeMTpoduiIoB

[IJ1asMMHOT €H Plg 1,175 -1,022 0,037 G0:0006915 arornTos; G0O:0006917 UMHIOYKLUMS
aronTosa; GO:0007596 KoaryJasaumus KPOBMU;
GO:0042246 pereHepaumsa TkaHu; GO:0045445
oubdbepeHuMaLMS MMOBIJIACTOR; GO:0046716
ToMeocTas Mbllll€ YHEIX KJIETOK ; GO:0048771
peMomeMpoBaHue TKaHEeN; GO:0051603
IpOTeoNns, BOBJI€UEHHEI B KaTadomMsM
KJI€TOUHEIX OenkoB; GO:0051918 oTpuuaTenbHas
perynasumus dmubpmHoONMBa ; GO:0051919
[IOJIOXUTEJNIbHASA perynauus ¢ubpuHoamusa

CeMelcTBO co cxomcTBoM | Faml31lb 1,173 1,085 0,020

nocjegoBaTeJIbHOCTEN 131,

npencraBuTesb B

XONIMHBPTUYE CKUM peuentop, | Chrnb?2 1,169 1,112 0,004 GO:0001508 perynaumsa NOOTeHLUMaJa OEeMCTBUS;

HMKOTMHOBEI, SerTa-2 GO:0001661 ycrnoBHOpeblekKTOPHO BEpadoTaHHOE

(HelpoHAaJIb HEI )

oTBpalleHue K Imume; GO:0001666 oTBeT Ha
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TUIIOKCUIO; GO:0006811 VIOHHBI TPaHCIOPT;
GO:0006816 TPaHCIOPT MOHOB KaJblUMg;
GO:0006939 COKpalleHue TJIagKUX MBI ;
GO:0007165 T1nepemaya CcuUI'HaJa; GO:0007271
XOJIMHBPTINUECKAS CHMHaNTHYeCcKas epepaya;
GO:0007601 s3pUTesIbHOe BOCIPUATHUE;

GO:0007605 ceHcoOpHOe BOCIPMATHME SBBYKa

IOuHeuH, Jgerkas uenb LC8-Tuna | Dynlll 1,169 1,153 0,033 G0:0006809 OMOCHUHTES oKCcHuIa asorTa;

1 G0:0007017 npolecc, 06y CIIOBJIEHHKIM
MUKPOTPYDOUKAMM ; GO:0008633 aKTUBaLMUI
IPOIOYyKTOB MIPOAalloNTOTUYE CKUX T'eHOB;
GO:0042133 MeTaboamsM HeMpOMeIMaTOPOB;
GO:0042326 oTpMullaTeJbHas perynauusa
bochopunmpoBaHNA

CeMelncTBO KMHes3MuHOB, | Kif27 1,167 1,078 0,005 G0:0007018 IOBMXEHUE, 0By CJIOBJIEHHOE

npencraBuTesb 27 MUKPOTpyBouKaMmu

LOC362793 RGD1307315 1,165 1,033 0,021

Unc-50 romosior (C. elegans) Unc50 1,163 1,035 0,044 GO:0007166 curHaJbHBIM MOYTh, CBS3aHHBIL C
pelLenTopoM KJIE TOYHOM IIOBEPXHOCTHU;
GO:0015031 TpaHcnopT 6GesIKOB

3BYKOBOM €X Shh 1,163 1,202 0,010 G0O:0001525 aHTMOTEeHes; GO:0001569
CTPYKTYPUPOBaHME KPOBEHOCHBIX COCYIIOB;
GO:0001570 BaCKyJIOTEeHes; G0O:0001656

pasBuTHe MeTaHedpoca; GO:0001658 BeTBIEeHUE

B InpoLnecce Mop(bor'eHesa 3a4YaTKOB

MoueTouHMUKoB; GO:0001666 oTBeT Ha I'MIOKCUIO;
G0:0001708 KJIETOK ;

olpeneJsieHue Cyﬂb@bl

GO:0001755 mMmurpaumsa KJIE€TOK HEPBHOT'O I'pe®HS;
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G0O:0001822 pasBUTHE IoUeK; G0O:0001841

oBpasoBaHMe HEpPBHOM TpyOKM

TucTUIMH-OeKapOoKcuiasa Hdc 1,162 1,041 0,044 G0:0001692 meTabosmzam rucTammHa; GO:0006519
MeTaBoMMsM  aMMHOKMCJIOT U INPOMSBOIHBIX B
kJIeTkax; GO:0006547 wmerTabosamsM TIMCTUMAOMHAE;
GO:0006548 xaTabommsMmM rucTMIMHa; GO:0019752
MeTabonmsM KapOOHOBHEIX KMcJOT; GO:0042423
BMOCKUHTES KaTeXOoJIaMMHOB

OnbbaxkTopHEN peuenTop 1593 0lrl593 1,162 1,083 0,037 GO:0007186 curHaNbHEI OYyTh Oesyika pelenrtopa,
CBASAHHOTO c G-Beskamm; GO:0050911
oBHapyXeHMe XUMMUE CKMUX pasIpaxuTenel,
YYaCTBYOIMX B CEHCOPHOM BOCIPMATUM 3alaxa

BeJlok «UMHKOBHI HaJjiel» 354A Zfp354a 1,160 1,051 0,007 G0:0000122 oTpMulaTeJbHaA perynaumusa
TpaHCKpUIUMKM C OpomMoTopa PHK-nosmmMmepasws II1;
GO:0001666 oTeeT Ha rHIOOKCHIO; GO:0001822
pasBuTHE IIoUYeK; GO:0006355 perynsuus
TPaHCKPUIILUM, OHK-saBucuMas; GO:0007275
pasBuUTHUE MHOT'OKJIE TOYHOT'O opTraHmMsMa ;
GO:0007576 o¢parmMeHTaumsa spgpa; GO:0051593
oTBeT Ha QoJMeByl KUCIOTY

OnyxoJieBel1 BeJiok p63 Tp63 1,157 1,048 0,026 G0:0000122 oTpullaTeNbHAaS perynsaumusa

TpaHCKpUIUMKM C OpoMoTopa PHK-nosmmmepass II1;
GO:0001302 pennmmurkaTUBHOE CTapeHME KIIETOK;

GO:0001501 pasBuTHeE CKeJIe THOM CUCTEMH;

G0O:0001736 yCTaHOBJIEHMKE [IJIOCKOCTHOM
IIOJISPHOCTM ; GO:0001738 mMopdoTeHes
[IOJISPUB3OBAHHOTO SOUTEJINS; GO:0001942

pasBUTME BOJIOCSHBEIX Odoynukysor; GO:0002053
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IIOJIOXUTEJIbHA A perynsaumus nponudepalum
MeseHXMMaJIbHEX KJleTok; GO0:0002064 pasBuTHe
SOUTEeNMaJIbHEX KJIeTok; GO:0006915 anonros;

G0:0006916 aHTMaNoONTOS

T'mcTOHOBEM KjacTep 1, HI1t Histlhlt 1,155 1,034 0,015 G0:0006334 cBopka HYKJIEOCOM; G0:0007275
pasBUTHUE MHOT'OKJIE TOYHOT'O opraHmsMa ;
GO:0007283 criepMaToTeHes; GO:0007339
CBSSBEIBaHME CIIEPMaTOBOMUIOB C BUTEJJIMHOBBLIM
cjioeM; GO:0030154 muddepeHuMaumsa KIETOK;
GO:0030317 NOOBMXHOCTE CIIEpMaTO30UIOB

HegnercTByommi TOMOJIOT 1| Dabl 1,154 -1,073 0,018 GO:0001764 wmurpaumsa HelpoHoB; GO:0007162

(Drosophila) oTpuLaTeJIbHAS peryasaumus KIJIeTOUHOM anlesuu;
GO:0007264 onocpemoBaHHas Majgon I'Tdaszon
nepenaua curHaJsa; GO:0007275 pasBuUTHE
MHOT'OKJIETOYHOT'O opraHmMsMa; GO:0007399
pasBuTHE HEPBHOMN CUCTEMSI; GO:0007420
pasBuTHE T'OJIOBHOT'O MosTa; GO:0021589
CTPYKTYpHas opraHusaluus MOBXeUKa ;
GO:0021795 mMmuIpaumus KJIEeTOK B KOope I'OJIOBHOT'O
Mo3Ta; GO:0021799 pamuanbHas MUTpaluus
KJIETOK B KOpe TIOJIOBHOTO MosTa; GO:0021813
MeXKJIe TOUHAa S anresus, BOBJIEUEHHASA B
HEMPOHAJIbHO—TJIMAJIb HEE B3aMMOIENCTBUS,
yyUacTByRIME B palXajbHOM HAaIpaBJISeMOM IJIMEN
MUTpaLMy B KOpe TOJIOBHOT'O MO3Ta

BoraTem JIEMLMHOM noBTop- | Lrrc66 1,154 1,139 0,045

comepxamuii 66

HelipoHaJib HEIL PAS-momeH | Npas4 1,154 1,085 0,015 GO:0007165 n1nepenmauva cuIHama; G0O:0045941
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comepxamuii Gesyiok 4

IIOJIOXMTEJIbHAa A peryiAaunAa TPaHCKPUIILINUNM ;

G0O:0045944 IOJIOXMUTEJIbHA S perynauusa

TpaHCKpunuum ¢ npomoTopa PHK-nosmmmMmepasws II1;
GO:0045944

IIOJIOXIMTEJIbHA A peryiAaunAa

TpaHCKpuNUuMmM c npomorTopa PHK-mosmmMepaser IT

N-aleTuIHEeNpPaMMHOBOM KMCJOTH | Nanp 1,154 1,165 0,042 G0:0005975 meTabosmuzam yrJyeromor; GO:0008152

dbocdaTasa MeTaboJIMBM; GO:0046380 OMOCHUHTES N-
aleTuIHeNpaMMHaTa

MAD2L1-cBa3HBamomMil OeJIoK Mad21l1lbp 1,152 1,111 0,004 GO:0007093 KOHTPOJIBHBEIM [IYHKT MUTOTUYUECKOTO
KJIETOYUHOT'O LUMKJIIA ; GO:0007096 perynauusa
BEHIXOA M3 MUTO3a

HemipomenuH S NMS 1,152 -1,015 0,045 G0:0006940 perynaumusa COKpalleHU I TJIaOKUX
mem; GO:0007218 HeMpPONENTUIHEI CUTHAJILHBIL
nyTb; GO:0045475 mBUTATEJIBHEI PUTM

TpaHcMeMOpaHHAS cepmuHoBadg | Tmprss8 1,149 1,203 0,035 GO:0006508 mnpoTeosuns; GO:0006811  wmMOHHBIL

nporeasa 8 (KumeuHas) TPaHCIOPT; GO:0006814 TPAaHCIOPT MOHOB
HaTpusa

MuorsoBuH Mb 1,149 1,036 0,015 GO:0001666 oTBeT Ha TUIOKCcHIO; GO:0006810
TPaHCIOPT; GO:0007507 pasBuUTHE cepmua;
GO:0009725 OTBET Ha TOPMOHAJIbHYIO
cTuMyaumo;  GO:0015671 mnepeHOC KMCIOPOXIa;
GO:0031444 coKpalleHue BOJIOKOH MEIJIEHHO
COKpallalmMxCcsa CKeJIeTHBIX Mbmui; GO: 0042542
OoTBEeT Ha IepoKCcHuI BoIopoxma; GO:0043353
mmbdeperHumanms SHYKIEUPOBAHHEIX SPUTPOLUTOR;
GO:0050873 mubdepeHumaums OYypPBEX  XUPOBBIX
KJIETOK

AHAJIOTMYHBIA kIHK RIKEN | RGD621352 1,145 1,411 0,006
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1500031L02

JerunporeHasa/penyKkrasa Dhrs7 1,145 -1,013 0,046 GO:0055114 okxmMcJIJIeHMe-BOCCTAHOBJIEHME

(cemMercTBO SDR),

npencraBuUTesb 7/

AccoumMmMpOBaHHEI C sAnepHemMM [ Npap60 1,143 -1,073 0,033 G0:0001841 ofOpasoBaHUeE HEPBHOU TPYOKM;

nopamMm OeJIoK GO:0015031 TpaHcOOpPT OEJKORB; GO:0046907
BHY TPUKJIE TOUHBIA TPaHCIOPT; GO:0051028
TpaHcnopT MPHK; GO:0055085 rpancMeMOpaHHBIL
IepeHoc

OnbbaxTopHEN peuenTop 484 0lr484 1,141 1,355 0,016 GO:0007186 cumrHaJNbHEI OYyTh Oesyika pelenrtopa,
CBASAHHOTO c G-Beskamm; GO:0050911
oBHapyXeHMe XUMMYE CKMX pasIpaxuTenel,
YYacCTBYOIMX B CEHCOPHOM BOCIPMATUM 3alaxa

CeMelncTBO TOPCHUHOB 3, | Tor3a 1,140 1,088 0,020 G0:0051085 ornocpeloBaHHOE marnepoHamm

npencTaBuUTeNb A cBOpauMBaHMe BeJIKOB, HyXJawpleecs B
KodpakTOpPE

AHAJIOTMUHBY INpenmecTBeHHMKY | RGD1306991 1,139 -1,041 0,041

Benka C200rfl03

AHaAJIOTMUHBI BeJiIky RAN RGD1306195 1,138 1,112 0,014 G0O:0006886 BHY TPMKJIE TOUHBIN TPaHCIOPT
BeJIKOB ; GO:0006913 AnepHO—
LM TOILJIa3Ma THUYe CKIUM TPaHCIOPT; GO:0007165
epepgayda CcuUTHAaJa

HaTpuitypeTniyecKkoIro nentuna | Nprl 1,138 1,050 0,034 G0:0006182 BrocuHTES uI'M®; GO:0006468

peuentop A/TyaHulaTumMkiaszsa A
(aTpMoOHaATPUNYPETUUECKOTO

nenTuna peuentop A)

(l)OC(l)OpI/IJ'H/IpOBaHI/Ie AMMHOKMCIIOT B fenkax;

GO:0007166 cuTHAJBHBEM OYTb, CBS3aHHBI C
pelenTopoM KJI€ TOUHOM IIOBEPXHOCTH ;
GO:0007168 CUTHAJIb HBIA oy Thb peLenTopa
Ty aHUJIMJILMKIIA 3L} G0:0008217 perynaumus
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KPOBSHOT'O OaBJIeHUS; G0O:0030828

[IOJIOXUTEJIbHAa S perynaumnsa OMOCHUHTES ul™Mo;

GO:0042417 meTabonmsMm nodpamMmHa

OnbbakTopHEN peunentop 174

0lrl74

1,138

1,294

0,040

GO:0007186 curHaNLHBEI OYThL Oesyika pelenrTopa,

CBS3aHHOTO c G-0BeskaMu; GO:0050911

o6HapymeHme XVIMMYE CKUX pasnpamMTeneﬁ,

YHaCTBYKIMX B CEHCOPHOM BOCIIPMATVNM 3allaXa

NADH mermmgporeHasa

(YOUXMHOH) 1, aJsboda

nogkoMmiiekc, ooakTop cOopkmu 3

Ndufaf3

1,131

-1,084

0,042

G0O:0032981 cBopka KOMILJIEKCa I

MMTOXOHHpMaHbHOﬁ ﬂHXaTeHbHOﬁ nermn

HepeHochK CHUT'HaJla

MHTEepJIeNKMHa 6

Ile6st

1,128

1,061

0,001

GO:0005977 merTabosmzamM TJmMkoreHa; GO:0006642

MOOMIMBALUS TPUTIJIMLEPUIOB ; GO:0007165

nepejada cuIrHaja; GO:0007259 kackan JAK-

STAT; G0:0007584 oOTBET Ha IMTaTeNbHEE

BemecTRBa; G0:0008284 [IOJIOXMUTEJIbHA S

peryiAaunia KJIE TOUHOM

GO:0008593

npoaubepalmm;
perynauus

G0O:0014911

CUTHAJIbHOI'O nIyT™mI

Notch; [IOJIOXMTEJIbHAA peryilaumusa

MUTpaLUMM IJIaZKOMBIIEUHBX KJIeTok; GO:0019221

ONOCPEeNOBAHHEIM LUMTOKMHAMU CUTHAJIBHBEI [OYTh;
GO:0030307 noJoxuTesbHAaA

peryindaums pocrTa

KJIETOK

CUMHYKJIEMH, anboda (He—-A4

KOMIIOHEHT InpernuecTBEeHHMKAa

aMmJIonmga )

Snca

1,127

1,096

0,005

GO:0001774 axTMBaLUMS MUKPOIVIMAJIbHBIX KJIETOK;

G0O:0001921 [IOJIOXMUTEJIbHA S perynsaumus

PEeLUKINHTA PEeLenTOpPOR; GO:0001956

IIOJIOXMTEJIbHAa A peryiaunAa CeKpelunm

HelipoMenuaTopoB; GO:0001963 cuHanTmyeckas

lepenaua, DodamMmHepIMUeCcKasa; GO:0006631
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MeTabonmsM XUPHBIX KUCJIOT; GO:0006638
MeTaBonmMsM HeUTpalbHEX JunmuioB; GO:0006644
MeTaboNIMsM dbochdonmmnmIoB ; GO:0006916
aHTMAIOIITOS; GO:0007006 opraHMszalumusg
MUTOXOHIOPMAJbHEIX MeMOpaH; GO:0008344
B3poCJiOoe IOBUTATEJIbHOE IOBelIeHMre

NHTepbepoH-peryamp yommi Irf3 1,127 1,166 0,011 G0:0006355 perynaumusa TPaHCKPUIILUMA, IHK-

baxTop 3 3aBMUCHMaL; GO:0007249 Kackazn I-xannaB
kuHaszsa/NF-kannaB; GO:0009617 OTBET Ha
OaKTepun; GO:0031663 ONoOCpeIOBaHHEI
JIMIIONOJIMCaxapulaMu CUT'HAaJIb HEIM IyTh;
GO:0032496 oTBET Ha JIMIIOIOJIMCAXapPUL;
G0:0043330 oTBeT Ha DK30TEHHYIO ocPHK;
GO:0045351 BmocuHTes uHTepdepoHa Tuna I

AcmaJioTNIMKOINIpOTerHa peuenTtop | Asgrl 1,121 1,051 0,028 GO:0006897 wsupmoumTos; GO:0031668 KJIeTOUHEII

1 OTBET Ha BHEKJIETOUHYI CTMUMYJISLMIO

Besnox TensoBoro moka 1 105 | Hsphl 1,120 1,358 0,036 GO:0006950 oTBeT Ha CTpecc; GO:0051085

kJla/110 xJa onocpeloBaHHOe marnepoHaMu cBOpauMBaHMe
BesIkoB, HyXHaklleecsa B KodaKTope

AKTUH ramma-2, | Actg2 1,117 1,070 0,008 GO:0006936 cokpalleHMe MBIl

TUIaIKOMBIIEYHBN, KMIIEUHBIM

AHAJIOTMUHEDIL IOpennojiaraemomy [ RGD1309228 1,111 1,099 0,007

BeJiky, C IO MeHbllell Mepe 9

TpaHCcMeMOp aHHBIMMA ooMeHaMu,

5YyKapMOTUUYECKOT'O

IIPOUCKOXITEHU S (43,9 xIa)

(2G415)

BpeMeHHE peuenTopHent | Trpv2 1,111 1,060 0,018 GO:0006811  MOHHEII TPAHCIOPT; GO:0006816
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1O TEHUMAJbHEI Ka TV OHHEI TPaHCIOPT MOHOB Kajgbumug; GO:0009266 oTreT

KaHaJ, [IONCEMENICTRO Vv, Ha TeMIepaTypHEM pasipaxmurelsb; GO:0009408

IpencTaBUTesNb 2 OTBET Ha TeIlJIoBoe BosImeMcTBue; GO:0055085
TpaHCMeMOpPaHHBM [IepeHOoC

T'nmyTaTmoH S—-TpaHcbepasa, | Gstt2 1,108 1,123 0,033 G0:0006749 meTabosmsM TJIyTaTMOHA

TeTa-2

Peuentop ameHosMHa A3 Adora3 1,099 -1,150 0,048 G0:0001973 CUTHAJb HBIM oyThb peLenTopa
aneHosmuHa; GO:0002553 cexkpeums THUCTaMMHA
TYUHBEIMM KJeTkamu; GO:0002687 mnojioxmurTesbHaL
perynsauusa  Murpauum JenkoumTor; GO:0007165
lepelada CHITHaJa; GO:0007186  cuTHaAJNbLHBEM
nyTb OeJsika pelenropa, CcBasaHHoro C G-
OenkaMm ; GO:0014061 perynaumusa cekpelun
HopaIpeHaJMHa ; GO:0014068 IIOJIOXMUTEJIbHA I
perynauusa kKackaga obocdomHOBUTUIO-3—KMHABH;
GO:0043306 IIOJIOXMUTEJIbHA A perynauusa
DerpaHyIsumum TYUHBIX KJIETOK ; GO:0050729
IIOJIOXMUTEJIbHa A perynauus BOCHAJIMTEJIbHOTO
orBeTa; GO:0050850 mnoJsoxuTesbHaS peryasauus
OIIOCPENOBAHHON KaJlbLMeM CUTHaIM3aLum

CapKOIUIMH Sln 1,087 1,355 0,038 G0:0051924 perynaumus TpaHCcIopTa MOHOB
KaJjabUumns

N-myc-nonaBJjigseMelt TeH 4 Ndrg4 1,087 1,105 0,010

Gypsy peTpoTpaHcrnosoHa | Ginl 1,086 1,054 0,025 GO:0015074 muHTerpaumsa IHK

MHTeTrpasza 1

ATd-cRBasHBAaKLIA S raccera, | Abcg3ll|Abc | 1,084 1,064 0,043

[IoOCeMelcTBO G (WHITE), | g312|RGD156

IpencTaBUTeNb 3-NOoJoBHENT 1 |

4709 |LOC360
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ATd-cRrgsHBAKIA S kaccera, | 997

[IOOCEeMENCTBO G (WHITE),

IpenCcTaBUTeNb 3-NOoXOBHENT 2 |

aHasioTMuHel ATd-CBsasHBaLIEN

Kaccere, IOonCeMeNCTBO G

(WHITE), nDpencraBuUTeJb 3

OKCHUTOLMH, NpenponenTun | | Oxt|Avp 1,084 -1,112 0,013 G0:0001696 cekpelLus KMCJIOTH  XEJIYIOUHOTO

APTMHMH BasOIpPeCCUH coka; GO:0001975 oTBeT Ha ambeTamMmH;
GO:0002027 perynaumusa YaCcTOTH CepleyYHEx
COKpalleHW ; G0O:0002125 MaTepMHCKOe
arpeccuBHOe IoBeIeHUe; GO:0003077
oTpMulLaTeNIbHag perynaumsa auypesa; GO:0003079
IIOJIOXUTEJIbHa A perynaumus HaTpunypesa;
GO:0006950 oTBeT Ha CTpecc; GO:0007204
IIOBBHIIEHME  KOHLEHTpalMM MOHOB KaJbLMs B
LUUTOB0JIE ; GO:0007507 pasBuTHE cepmua;
GO:0007565 xeHckas GepeMeHHOCTHb

TuMeT—-oamMronenTtumasa 1 Thopl 1,080 -1,013 0,049 GO:0006508 mnporeomms; GO:0006518 mMerabonusm
nenTunoB; GO:0007243 xackal BHYTPUKIIETOUHOM
NpOTeMHKMHA SH

OTBeuanmMi DIIEMEHT uAM®- | Creb3 1,078 1,137 0, GO:0006355 perymaumusa  TPaHCKPUILMM, IHK-

cBSasHBaommy 6Gejok 3 021 3aBUCHUMAS

daxkTOp 12 neporcucoMHoTo | Pex12 1,071 1,149 0,001 GO:0007031 opraHmusaumusa IIEPOKCUCOM;

fuoreHesa GO:0015031 rTpaHcoopT OEJKOB; GO:0016558
UMIIOPT OEJIKOB B MaTPUKC I[IEPOKCUCOM

SHIOOTENMHOBEI peluenTop Tuna | Ednra|LOC10 (1,071 1,130 0,009 GO:0001569 CTPYKTYPHUPOBaHUE KPOBEHOCHBIX

A | 10 0O BHBI

SHOoTearHa-—1

pelLenTopy

0366209

COCYIOB; G0O:0001666 oTBeT Ha TMIOKCHUIO;

GO:0001701 in utero »MBpMOHAJIbLHOE pa3BUTUE;
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GO:0001934 IOJIOXUTEJIbHA L perynaumusa
bochopunmupoBaHmug AMMHOKMCJIOT B Benkax;
GO:0007165 r1nepemayva cCcuUIHaJa; GO:0007204
IIOBHIIEHME  KOHLEHTpalMM MOHOB  KaJbLMs B
umTosoyie; GO:0007205 cTuMynIgumMsS aKTMBHOCTHU
npoTeMHKMHase C  CUT'HaJIbHBIM NyTeM Oejka
peluenrTopa, CBSA3aHHOTO c G-6GeskamMu ;
GO:0007507 pasBUTHE cepnua; GO:0007585
OBIXaTeJIbHED TasoobMeH; GO:0008217 perynsumus

KPOBAHOT'O IOaBJIEHMA

Mk1 1,068 -1,152 0,038 G0:0030036 opraHMszaumusg AKTMHOBOTO

LUMTOCKEeJeTa

Besok Pggtlb 1,062 1,162 0,039 G0:0008284 [IOJIOXMUTEJIbHA S perynauusa

repaHMITepaHuITpaHchepasa KJI€ TOUHOM nponaubepalmm; GO:0018348

™una I, OeTa-cy®benuHML A TepaHMUJITepaHNIuMpoBaHue AMMHOKMCJIOT B
Senkax; G0O:0034097 OTBET Ha CTUMYJISLMIO
UMTOKMHAaMM; GO:0045787 [IOJIOXMUTEJIbHa A
perynsuus KJIETOYHOT'O UUKIIA ; GO:0051774
oTpuuaTeJIbHasa peryadauns OMOCHMHTEesa CHHTAaS3H
okcuna asorTa 2; GO:0051789 oTBET Ha
CTUMYISUMIO GeJIKoM

OsbbaKTOpPHEN peuenTop 1356 0lrl356 1,061 1,323 0,021 GO:0007186 cuTHAJBLHBEI NYThL Oesyika pelenropa,
CBSABAHHOTO c G-BenkaMm; GO:0050911
oBHapyXeHUEe XYUMMYE CKIX pasImpaxuTenel,
YUaACTBYRIMX B CEHCOPHOM BOCIPMATUM 3alaxa

CBgasaHHOE c umMMyHUTEeTOM | Trgel 1,060 -1,124 0,017

ceMerncTBo I'Tdas, cinema 1

JIMmEeHHBM OucTaJibHoM ofjsacTu | D1x5 1,050 -1,140 0,008 G0O:0001649 ouddbepenumanumsa ocTeoBJacTOB;
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romMeobokc 5

GO:0001958 BHYTpUXpAlleBOE OKOCTEeHeH!Ue;
GO:0006355 perynaumusa TPaHCKPMUIILUK, IOHK-
3aBMUCHMaL; GO:0007275 pasBuUTHE
MHOTOKJIETOUHOT'O opraHmuszMa; GO:0007399
paszBUTHE HEPBHOMU CHUCTEMH; GO:0007409
aKCOHOTEeHes; GO:0007411 aKCOHaJIbHOe

HaBeIleHMe; GO:0008283 npoamdpepalmsa KIETOK;

GO:0030326 mMopdoTeHes SMOPMOHAJIb HEIX

KOHEeUHOCTEN GO:0030855 ouddepeHMam g

SIIMTEeJIMAaJIbHBIX KJIIETOK

RELT-nnomo®HBIT 2 | FCH mun

noBomHoM SH3 momeHH 1

Rell2 | Fchsd
1

047

1,088

041

GO:0010811 nomoxmuTesbHad peryndumusa anlesun

KJIeTOK K cyBcTparTy

MeMOpaHHE [NEePEeHOCUMK MaTHUS

2

Mmgt2

1,047

1,171

0,025

GO:0006810 TpaHcnoptT; GO:0006824 TpaHCHOPT

MOHOB KoBasbTa; GO:0006825 TpaHCHOPT MOHORB
mMenu; GO:0006828 TpaHCOOPT MOHOBR MapraHLa;
GO:0015674 TpaHCHOPT HEOPTAaHMUUECKMUX IOBYX—,
GO:0015675

G0:0015693

TPpeXBaJICHTHBIX KaTMOHORB,

TPaHCIIOPT VIOHOB HUKeJIS;

TPAaHCIIOPT MOHOB MaIl'HMSA

STEAP ceMelrcTBO,

npengcraBmTeJlb 3

Steap3

1,046

1,177

0,004

GO:0006811 MOHHEII TPAaHCIOPT; GO:0006826

TPaHCIOPT MOHOB Xejesa; GO:0006915 anonros;

GO:0006917 wmHOyKUMS anomnroza; GO:0007049

KJIETOUHBEIA LMKJI; GO:0009306 cekpeumus 6GesIKOB;

GO:0055114 okxmcIeHMe-BOCCTAHOBJIEHM E

Cruanmpmasa 2 (LMTO30JIbHAS

cruaammasa)

Neu?2

1,030

1,134

0,023

G0:0008152 MeTaboJn3M; G0:0010831

IIOJIOXMTEJIbHAa A peryiaunAa nM@@epeHumauMM

MBIIEUHEIX  TpyOouek; GO:0045471 oTBeT Ha

sTaHoJy; GO:0045663 noJjoxuTesibHAS peryasaums
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onddepenumanmm MMoOBIIaACTOB

CriepMaToTreHes— Spata6 1,028 1,057 0,045 GO:0007275 pasBUTHE MHOTOKJIETOUHOT'O
ACCOUMMPOBAHHEIL 6 opraHmuszMa; GO:0007283 criepMaToT'eHes;

GO:0030154 mmddepeHLUMaLMS KIIETOK

dakTOop pocTa odubpobisacTor 20 | Fgf20 1,027 -1,096 0,044 G0O:0008284 IOJIOXMUTEJIbHA S perynaumusa
KJIE TOUHOM nponaubepallnu; GO:0008543
CUMTHAJIbHEIM [yTb pelenrtopa ¢akTopa pocTa
dmubpobiacToB; G0O:00160495 pocT KJIETOK;
GO:0030154 ouddepenumaumsa KJIETOK ;
GO:0060113 ouddepeHuaum g peLerlTOpPHEX

KJIETOK BHYTPEHHEI'O yXa

XONMMHBPIUYE CKUM peuentop, | Chrna9 1,022 -1,124 0,006 GO:0006812 xaTMOHHBE TpaHcHopT; GO:0006816
HUKOTMHOBEDN, ajbda 9 TPaHCIOPT MOHOB KaJbLUMA; GO:0007204
IIOBBHIIEHME  KOHLEHTpalMM MOHOB  KaJbLMs B
uurTosojye; GO:0007605 ceHcopHOe BoOCIOpUATHUE
3ByKa; GO0:0042472 wMopdoreHes BHYTPEHHEIO
yxa; GO:0050910 oBHapyXeHMe MexXaHMUUYECKUX
pasgpaxuTersein, y4acTBYIOIMUX B CEeHCOPHOM

BOCIIPMATUNM 3BYKa

Penentop dakTopa koarynsauuu | F2r 1,005 1,345 0,007 G0O:0000186 cTUMyJISUMS  aKTuMBHocTM — MAPKK;
IT (rpomBuHa) GO:0002248 msamMeHa COeIOMHUTEJIbBHOM TKaHM B
npolLecce BOCIaNMTeNbHOTO oTBeTa; GO:0006919
CTUMYJIALMS aKTUMBHOCTM Kacmnasbel; GO:0006954
BOCHAJMTEJNbHENM oTBeT; GO:0007165 mnepemaua
curHasa; GO:0007186 cHMIHAJBLHEM OYVTh OeJKa
peuenrTopa, CBSASAHHOTO c G-Beykamu ;
G0O:0007205 CTUMYJISLMS AKTMBHOCTM

IIPOTEeVMHKMHA 3L C CUT'HaJIb HBIM nyTrem Bernka
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peuenropa, CBSA3aHHOTO c G-6GeJykaMu ;
GO:0007260 bochopunmpoBaHMEe OCTaTKOR
THUposMHa Oeska STAT; GO:0007262 gmepHasd
TpaHcJoKaumus Oenka STAT; GO:0007529

YCTaHOBJIEHNE CUHANTUUECKON CHeHM@MqHOCTM B

HEePBHO—MBIIECWHOM CO€OVMHEeHNM

KanmeBBl KaHaJ, nomceMencrtrBo | Kcnkl 1,004 1,241 0,015 G0:0006811 VIOHHEIN TPaHCIOPT; G0O:0006813

K, npezncraBuTesb 1 TpaHCHOPT MOHOB kanmg; GO:0035094 oTeeT Ha
HMKOTUH

AmesioBJiaCcTUH Ambn -1,000 -1,046 0,025

MoJekyJa anresum c Ig—- | Amigo3 -1,023 1,147 0,022 GO:0007155 «wmnerouHas apresmus; GO:0007157

NONOOHEIM HLOMEHOM 3 rerTepoduibHasa MeXKJIe TOUHAas anresus;
GO:0007399 pasBUTME HEPBHOM CUCTEMEL

AHKMPMHOBED IHOBTOp M SOCS | Asbb -1,028 -1,072 0,015

Bokc—-comepxamuir 6

ATdaza, H-nepenocsmas, | Atp6vlb2 -1,039 1,046 0,011 GO:0006811 MOHHEII TPAHCIOPT; GO:0007035

JmsocoMasibHasg V1 cy®benmHMla saKMucJeHne BakKyoJsielr; GO:0015986 cBA3SaHHBIM C

B2 CUHTEe30M ATO 1P O TOHHEIA TPAaHCIOPT;
GO:0015992 mnpoToHHBM TpaHcHnopT; GO:0030641
perynsauusa pH kierok; GO:0046034 meTabonmsm
AT

MuestonaHel/ Moo OHEI miam [ M11t10 -1,041 -1,001 0,023 GO:0008150 BuosorMUYecCKU HNpoLecc

cMellaHHBI JIeVIKO3 (romoJior

TpUTOpPaKC, Drosophila) ;

repeHeceHHbBM Ha, 10

Kunasza docdhopmuiase, OBeTa Phkb -1,042 1,078 0,009 G0:0005976 MeTadoJansM [IOJIMCaXapUIOORB ;
GO:0005977 MmeTabonMsM IVIMKOT'eHa

OnbbaxkTopHEN peuenTop 1409 0lrl1409 -1,059 -1,105 0,038 GO:0007186 cuTHAJNLHBEI NYThL Oesyika pelenrTopa,
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CBS3aHHOTO c G-0BeskaMmu ; GO:0050911

o6HapymeHme XVIMMYECKUX pasnpamMTeneﬁ,

YHaCTBYKRIMX B CEHCOPHOM BOCIIPMATHNM 3allaXa

MIF4G moMeH comepXaluil Mif4d rd -1,063 -1,109 0,002 GO:0006417 perynaumsa TpaHcagumm; GO:0016070
MeTabosmsMm PHK

OnbbakTopHEN peuentop 44 Olr4d4 -1,073 -1,122 0,039 GO:0007186 cumrHaNbHEI OYThL Oesyika pelenrtopa,
CBSASAaHHOTO c G-Beskamm; GO:0050911
oBHapyXeHMue XUMMUE CKMUX pasIpaxuTenel,
YYaCTBYOIMX B CEHCOPHOM BOCIPMATUM 3allaxa

CynbdaTasy mMommbmumpylommit | Sumf?2 -1,077 -1,088 0,034

baxkTop 2

OomeH 45 ¢ WD mOBTOpPOM Wdrd5 -1,078 1,120 0,049

CUHIeKaH—-CBSSHBaKWINM 6eJIoK Sdcbp -1,080 1,170 0,008 GO:0007265 mepenaua curHajsia Oesika Ras

BpoxneHHasa aunogucTpodmsa | Bscl2 -1,082 -1,006 0,047 G0:0008150 BuoslorMYeCKU MNpOoLecc

BepapauHennu-Cenna, 2

TOMOJIOT (YeJloBeYeCKUM)

IermaporeHasa/penyKkrasa Dhrsl -1,083 1,116 0,006 GO:0055114 oxucjeHMe-BOCCTAaHOBJIEHME

(ceMercTBO SDR) ,

npepcraBuTensb 1

[Tonumepasa (OHK- | Polg -1,089 -1,102 0,029 GO:0006264 pennmmkaums MUTOXOHIpMasbHOM IHK;

HallpaBJsgeMas), I'aMMma G0:0006287 HYKJIEOTUI-SKCUMBMOHHAL
penapauus, SsanoJiHeHMe Opemer; GO:0007568
crapeHue

Besioxk O-dykosunrpaHcoepasa 1 | Pofutl -1,091 1,038 0,026 G0:0001525 aHTMOTEeHEeSs; GO:0001756
COMMTOTEeHes; GO:0005975 MeTaBoamnsM
yrJyeBonoB; GO:0006004 wmeTabosmuszm GyKOSBH;

GO:0006493 O-cBs3aHHOE TJIMKOBUIIMPOBaHME

AMMHOKMCJIOT B Beykax; GO0:0007219 cuIHAJbHBIM
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nyts Notch; GO:0007399 pasBuTHMe HepPBHOU
CUCTEMHL; GO:0007507 paszBUTHE cepnua;

GO:0008150 BuosorMYecCKUN NpoLecc

HapyxHoe IIJIOTHOE BOJIOKHO | Odf2 -1,0098 -1,005 0,044 GO:0007286 paszBuUTHe CIepMaTUI

XBOCTOBR CIIEPMATOSOUIOB 2

dakTOpy yBHaBaHuMA gnepHoro | Narfl -1,09¢9 -1,006 0,017 G0:0001666 orBeT Ha rHuHokcuio; GO0:0016226

npejamMyHa A NoIoBHEBI cBopkKa KJacTepa Xejleso—cepa; GO:0032364
roMeocTas Kkucijopoma; GO0:0045449 perynsguusa
TPaHCKPUIILMMI

[lepeHOCUYMK pacTBOpeHHHX | Slc6a4d -1,105 -1,065 0,038 GO:0001504 norJioumeHue HeVpPOMEIMaTOPOB;

BElleCTs, CceMeNcTBO 6 GO:0006837 TpaHcnopT cepoToHMHa; GO:0007626

(IepeHOCUMK HeMpoMenouaTopa, IOIBMUT'aTeJIbHOe NoBeleHue; GO:0009636 orBeT Ha

CepOTOHMHa ), NpencTaBuTesb 4 TOKCMH; GO:0015844 TpaHCHOPT MOHOaAMMHORB;
GO:0021794 pasBuTHe Tajslamyca; GO:0051610
IIOTVIOWEHME CEepPOTOHMHA

AumMy-KosH3UMM A okcupmasa 3, | Acox3 -1,106 -1,081 0,001 GO:0006629 wmerabosusm JunmuuoB; GO:0006631

[IPMUCTaHOMII MeTaBoNmMBsM XUPHEX kucjaoT; GO:0006635 6Gera-
OKMCJIEHME XMPHBIX KucjoT; GO:0033540 6Gera-
OKMCJIEHME XMPHEIX KMCJIOT C MCIOJIb30BaHMEM
aumi-CoA okcmuzasel; GO:0055114 oxmucieHMe-—
BOCCTAaHOBJIEHME

CeMelcTBO Shroom, | Shroom2 -1,115 1,191 0,035 GO:0000902 wMopdoreHes kJjeTor; GO:0007275

npengcraBmuTeJlb 2

pasBuUTHE MHOT'OKJIETOUWHOI'O opraHM3Ma ;

GO:0016477 MUTPpaLMST KJIETOK ; GO:0030835

oTpuLaTeNbHAaS perynaumus ODenomMMepusanmmn
BOJIOKOH aKTMUHA ; GO:0032438 opraHmusaumusa
MEJIaHOCOM; GO:0045217 nonnepxaHue

MEXKJIETOUHHX coenuuHenuyr; GO:0051017 cBopka
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IIYYKOB BOJIOKOH akKTMHa

AHAJIOTMYHBIA kIHK RIKEN | LOC498029 -1,115 -1,077 0,023 GO:0006281 penapaumsa IHK

A730011L01 remn

Hemponentuna FF peuentop 1 Npffrl -1,117 -1,111 0,024 GO:0007165 Tmnepemaya cuIHaJa; GO:0007186
CUTHAJIbHEM NyTb Oejika pelenTopa, CBSSaHHOTO
c G-BeskaMu

Kelch-nono®HEm 36 | K1hl36 -1,11¢9 -1,021 0,014

(Drosophila)

dochdaTUONII-MHOBUTOJI— Pigs -1,128 1,007 0,033 GO:0006506 GPI 6muocumHTes gakops; GO:0016255

TJIMKaHOBOT'O SKOpS OMOCHUHTES, npucoenmHenue GPI gkopsa k Oelnky

KJacc S

PDZ u LIM gpmomen 1 Pdliml -1,131 1,111 0,049 G0:0001666 orBeT Ha THIOOKCcHUIO; GO:0045449
perynauus TPpaHCKPUIILMM

Anbdpa-1-B TUIMKONPOTEMH Albg -1,132 -1,048 0,005

OomeH 7 ¢ WD HOBTOpPOM wdr7 -1,133 -1,041 0,017

Besoxk  O-cBsgsBaHHas  MaHHO3a | Pomgntl -1,135 -1,056 0,012 GO:0006487 N-cBg3aHHOE TIIMKOBUINPOBaHMKE

Bera-1,2-N- AMMHOKMCJIOT B feskax; GO:0006493 o-

alle TUJITVIKO3aMMHMIITpaHcdepas CBSA3aHHOE TIJMKOBUJIMPOBAaHME aMMHOKMUCIIOT B

a Benkax; GO:0008150 6GuosiormMueckmit mpolecc

daxkTOop pocTa dmubpobsacror 11 [ Fgfll -1,135 -1,162 0,016

DEAD (Asp-Glu-Ala-Asp) ©6okc, | Ddx24 -1,139 1,006 0,027

nonunenTtun 24

T'eTepOT EeHHBI anepHelt | Hnrphl -1,143 1,100 0,040 GO:0006396 npoueccuHT PHK

puboHyKIeonpoTenH H1

Rho-cBA3aHHBIM BTB nomeH- | Rhobtb2 -1,145 -1,024 0,013 G0:0007264 ornocpenoBaHHas MaJsion I'Tdason

comepxamuin 2 epepgayda CUT'HaJa

Besiok ¢ Ring-nanpuem 135 Rnfl35 -1,147 -1,045 0,013 G0O:0006270 MHMLIMALMS IHK-3aBMCHUMON
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penmmukaumumu JHK; GO:0007264 onocpenoBaHHasd

majionn I'Tdasol mnepemada cuTHajsa; GO:0047497

TPAHCIOPT MMUTOXOHIOPUM 10 MUKPOTPYyBOUKaM

CBgasaHHaga c BUpPYyCOM | Vrk3 -1,150 1,011 0,046 GO:0006468 docoopunmpoBaHre aMMHOKUCIIOT B

OCIIOBaKLMHBE KMHasza 3 Genkax; GO:0032516 nosoxmuTesbHasd peryngumus
AKTUBHOCTU bocdoonporenHpocdaTassl;
GO:0070373 oTpuLaTesbHasd peryiadumMsa KackKala
ERK1 m ERK2

KapIonoTponnH-110g00HBI Clcfl -1,150 -1,144 0,029 GO:0007166 cuTHAJBLHBEM IIYTh, CBSSAaHHBI C

uMTOKMH darTop 1 peLenTopoM KJIE TOUYHOM IIOBEPXHOCTHU ;
GO:0007259 Kackanm JAK-STAT; GO:0030183
mnbdepeHumaumsa B-KJIeTOK

N36rlTOUHO SKcIOpeccupyeMent B | Ptovl -1,154 -1,014 0,050 GO:0045449 peryngaumsa TpPpaHCKPUILUNA

ONyXOJN npencTaTesbHOM

xejesbl Oesiok 1

AKTUBMPOBAaHHAS mmTOoTeHOM | Map3kl -1,158 -1,106 0,008 GO:0000165 Kackam MAPKKK ; GO:0000186

KMHasBa NpOoTeMHKMHasbe 1 cTUMyJISUMS  akTMBHocTM — MAPKK; GO:0000209
NONINYOUKBUTUHUPOBAaHME BeJIKOB ; GO:0006468
bochopmmmupoBaHue AMMHOKMCJIOT B Benkax;
GO:0006970 oTBeT Ha OCMOTMUYECKMI CTpecCc;
GO:0007179 CUTHAJIb HBIA oyTh peLenTopa
TpaHchopMHUpyome o baxTopa pocra-06erTa;
GO:0007249 Kackanm I-kannaB kmuHasza/NF-
kannaB; GO:0007254 xackanm JNK; GO:0007256
CTUMYJIALMS AKTMBHOCTMI JNKK; GO:0007257
CTUMYJIAUMA akKTUuBHOCTM JUN KMHaSH

CBS3aHHBI c roMmeocTasoM [ Cherp|RGD13 [ -1,160 -1,040 0,018 G0:0006396 IPOLECCUHT PHK; G0O:0006874

KaJbLMA Besok | 11847 roMeocTas MOHOB KaJbLUMA B KJIeTKaX;
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BHIONJIa3MaTUUECKOTO G0O:0008285 oTpMullaTeNbHas perynaumusa

peTUKYJIyMa | AHAJIOTMYHBIN KJIETOYHON MNpoJsmbepaumnm

1700030K09Rik 6Benry

CemeNcTBO peuentopor | Paqgr3 -1,161l -1,063 0,016

porecTUHA n anumnoQ,

npencraBmuTesb IIT

Cynpeccop omnyxoJjieroro pocTa | Gltscr2 -1,162 -1,123 0,012

TJIMOMEl T'eH-KaHAuIaT 2

Moy (rC) —cBasuBaommit Gesiok 2 | Pcbp2 -1,162 -1,015 0,014 GO:0008380 cnmamcuHT PHK

THO komIiuiekc 5 Thocb -1,163 -1,025 0,036 G0:0006397 IPOLECCUHT MPHK; G0O:0006406
skcnopT MPHK ms gmpa; GO:0006810 TpaHcnopT;
GO:0008150 BMOJIOTMYECKMUI [PpOoLecc;
GO:0008380 CIJIaMICHHT PHK; GO:0030154
ouddepeHumaum g KJIETOK ; GO:0045650
oTpullaTesbHasa perynauus omnbdepernumaumm
Makpodaror; GO:0046784 sxcnopT 6e3MHTPOHHOM
BupycHoM MPHK wus sxapa xossauHa; GO:0051028
TpaHcnopT MPHK

TnmumH-, rayTamaT—, | LOC246295 -1,165 1,035 0,045

TUEHWJIUUKIIOTeKCUIIIUIIEPUONH-

CBSSHBanIMM OeJIoK

CeMelcTBO co cxomcTBoM | Famll3a -1,171 1,022 0,049

nocJjiegoBaTeJIbHOCTEN 113,

npencraBUTeNb A

BsammogmericTBylommii ¢ OGoraTemM [ Lrrfipl -1,175 1,000 0,048 GO:0045449 peryngaumsa TpPpaHCKPUILMUNA

JenuuHoM ImnoBTopoMm (B FLIT)

Besoxk 1

AlkB, penapaumum nociyie | A1lkbh3 -1,177 -1,138 0,001 G0:0006281 penapaumus IHK; GO:0055114
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AJKMIMPOBaHMsa TomoJor 3 (E.

OKMCJIEHME-BOCCTaHORBJICHNE

coli)

CBa3HIBalMMI Oesyiok— | Apbb3 -1,181 1,016 0,018

npenuecTBeHHMK OeTa-aMuiouia

(nd) feJIoK, cemencreo B,

npencraBuTesNb 3

NHTHMOMUTOP UMKJIMH3aBucuMoMn | Cdkn2b -1,185 -1,104 0,017 G0:0000079 perynaumusa AKTUBHOCTU

kuHase 2B (pl5, wuHTMOuUpyeT UMKIIMHBaBMUCKUMOM I[IpOoTeMHKMHase; GO:0000086

CDK4) G2/M nepexon MUTOTHUUECKOTO KJIETOUHOTO
uuria; GO:0007050 apecT KJIETOUYHOTO LMKJIA;
GO:0008285 oTpMulaTeNbHas perynauusa
KJIeTouHOM Hponmbepaumm; GO:0014070 orBeT Ha
opraHMYecKoe LUMKINYECKOe BelleCcTBO;
GO:0030219 mmuddepeHuMaumusa MeIaKapMOLMTOB;
GO:0030511 [IOJIOXMUTEJIbHA A perynauusa
CUTHAJIbHOTO Iy TH peuenrTopa
TpaHchopMHUpyolLeTro baxTopa pocra—-6erTa;
GO:0030858 [IOJIOXUTEJIbHA A perynsuus
mmbdepernumaumUm BOUTEeNMallbHEX KJIETOK;
G0:0031575 KOHTPOJBHLI NYHKT Gl/S mepexoma;
GO:0031668 KJIETOUHHI OTBET Ha BHEKJIETOUHYIO
CTUMYJISLMIO

CD2-aCcCoUuMMpPOBAaHHEIN BeJIoK Cd2ap -1,189 -1,089 0,039 G0:0016337 mMexkJeTouHasd anjresmudg; GO:0016477
MUTpaumusa KjeTok; GO:0043161 mnpoTeaCOMHEBI
YOUKBUTUH— 33 BUCYMEBIM KaTaboamsMm BeJIKOB;
G0:0048259 // perynaumus pelenTop-
ONOCPEIOBAHHOTO SHIOOLUMTOSA

ATdasa, Na+/K+ nepeHocsmas, | Atplbl -1,192 -1,020 0,036 GO:0001666 oTBeT Ha TUIOKCHIO; GO:0006754
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noaunenTtun Gera-1

BuocuHTes ATP; GO:0006811 MOHHBII TPaHCIOPT;
GO:0006813 TPaHCIOPT MOHOB Kanmus;
GO:0006814 TPaHCIOPT MOHOB HaTpUSL;

GO:0030001 TpaHCHOOPT MOHOB METAJIJIOR

Besiok ¢ Ring-nasnpuem 114 Rnfll4 -1,193 1,005 0,050 G0:0007275 pasBUTHE MHOT'OKJIETOUHOT'O
opraHmuszMa; GO:0007283 criepMaToTeHes;
GO:0030154 mmddepeHLUMaLUS KIIETOK
VHosuTOoNnommdpocdaT Inppll -1,198 -1,022 0,046 G0:0006006 wmMeTabosmszMm TJIOKOSH; GO:0007420
bochbaTasa-nomoBueEm 1 pasBUTHE TOJIOBHOTO MosTa; GO:0008156
oTpmUuaTeNbHada peryndauma persmkaumm - JHK;
GO:0008285 oTpMulaTeNbHas perynauusa
KJI€ TOUHOM nponaubepalmm; GO:0009791
IoCTAMOpPMOHAJIbHOE pasBuUTHE; GO:0010629
oTpullaTeJyIbHasa pPeryiasauMs B5SKCIPeccuyM IeHOB;
GO:0010642 oTpMulaTeJbHad perynauusa
CUMTHaJIbHOTO INyTM pelLenTopa oGakTopa pocTa
TPOMBOLUTOR ; GO:0010977 oTpMuLaTesbHAaS
perynauMs pasBUTMS HEMPOHAJIBHEIX OTPOCTKOB;
GO:0032868 oTBeT Ha CTUMYJISLMIO MWHCYJMHOM;
GO:0032957 merabonmusaM MHOBUTOJNTPpUbOChaTa
TAO kmHasa 2 Taok2 -1,200 -1,058 0,010 G0O:0000186 CTUMYJISALMS akTurHOCTM  MAPKK;

GO:0006468 dochopunmpoBaHmMe aMMHOKUCIIOT B

Oenkax; GO:0006950 oTBET Ha cTpecc;
G0O:0008360 perynaumus bopMbl KJIETOK ;
GO:0030036 opraHmusaumusa AKTUMHOBOT'O
LMUTOCKeJeTa; GO:0046330 IIOJIOXUTEJIbHA A

perynaumusa kackaga JNK; GO0:0048041 cbopka

boKaJbHEX KOHTaKToB; GO:0000186 crumynsums
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axkTuBHOCTM MAPKK

InHaMuH 2 Dnm2 -1,200 -1,085 0,036 G0:0006892 nocT—I'0Jb XM onoCcpeloBaHHEI
BesMuKyJlaMU TpaHcnopT; GO:0006897 sHmoumTos;
GO:0006898 pelenTop—onoCpenoBaHHbIL
sHoounTos; GO:0016044 opraHmsaumsa KJIETOUHON
MeMOpaHH; G0O:0031623 MHTEepHaIM3aumus
PEeLelTOpOoR; GO:0033572 TPaHCIOPT
TpaHcheppmrHa

KaJb e Bh KaHaJl, Cacnb 1, o, G0:0006811 VIOHHEIN TPaHCIOPT; G0:0006816

[IOTEeHUMAJOo3aBUCUMEDNL, ©OeTa-3 | 3 1,200 009 029 TPaHCIOPT MOHOB KaJbLUMS; GO:0050852

cy®penuHuLa CUTHAJIbHEM NyTb T-KJIETOYHOTO pelenTopa

AHAJIOTMYHED OTKPHTOM pamke [ RGD1303271 -1,201 -1,049 0,048

cumMTEBaHMUSA 172 xpomMocowmel 1

[Ipe-B-KJIETOUHOT'O Jernkosza | Pbx2 -1,202 -1,007 0,019 G0O:0006355 perynaumnsa TPaHCKPUIILUMA, IHK-

TomMeoBokc 2 3aBUCHMa; GO:0009954 bopMMpoOBRaHMUE
[IPOKCUMAaJIbHOM/ O CTalb HOM CTPYKTYPEHL;
GO:0030326 MopdoreHes SMOPMOHAJTIB HEIX
KOHEUHOCTEN; GO:0045944 IIOJIOXUTEJIbHa A
perynaumua TpaHCKpMIUMM C IOpoMoTopa PHK-
nosmuMepase IT

SCY1-nomoBHBI 1 (S. | Scyll|Ltbp3 | -1,204 1,032 0,034 GO:0006468 dochopunmpoBaHme aMMHOKUCIIOT B

cerevisiae) | Jla TeHTHBII feJikax; GO:0006890 peTporpanHblL

TpaHCchopMMp YOI dbaxTop ONOCPEIOBAHHENI  BeBUKYJaMM  TPAaHCIOPT, U3

pocra-BeTa-CBASHBAKIMUM 6GeJIoK anmnapara T'oJib XM B 3P; GO:0016192

3 ONOCPENOBAHHEN BESMUKYJIAMM TPAHCIOPT

OnbbaKTOpPHED peunenTop 1765 0lrl765 -1,206 -1,436 0,003 GO:0007186 cuTHAJBLHBEI NYThL Oesyika pelenrTopa,
CBSABAHHOTO c G-Beskamm; GO:0050911
oBHapyXeHUe XYMMYE CKIUX pasIpaxuTeneln,
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YHaCTBYKRIMX B CEHCOPHOM BOCIIPMATHNM 3allaXa

TpaHcMeMOpaHHEBI dparmeHT | Tmbimé -1,209 -1,048 0,006 G0O:0007283 criepMaToTeHes; G0O:0030324

MHTHUOUTOPA BAX-conmepxammui pazBUTHe Jerkux; GO:0043066 oTpulLaTesbHad

BeJsiok 6 peryJssauusa alonTosa

[lepeHOCUMUK pacTBOopeHHHX | Slco2bl -1,210 1,027 0,030 G0O:0001889 pasBUTHE IeYeHu; GO:0006811

BEleCTs, CceMeNCcTBO VIOHHBI TPaHCIOPT; G0O:0015721 TPaHCIOPT

[IepeHOCUMKOR OpraHMUYEeCKUX XEJIUHBIX KMCJIOT M XeJIUHBEIX coJjer; GO:0071718

aHMOHOB, IpencraBuTesb 2bl TPAHCIOPT HaTPUM-HES3aBMCUMEIX SMKOB3aHOMIOB

AcCCoUMMPOBAHHEI C OCTaTOUYHEM [ Taar8c -1,210 1,130 0,011 G0:0007165 nepenaya curHalma; G0:0007186

aMMHOM pelenTtop 8c CUTHAJIbHEM NyTb 6ejiKka pelenTopa, CBSSaHHOTO
c G-BeskaMu

TpaHcMeMOpaHHED Sejsiok, | Tpral -1,211 -1,01¢9 0,033

accoUuMMPOBaHHBI c

agunoumTamm, 1

Cungpom InIxopnoxa, | Dgcr2 -1,211 -1,046 0,036 GO:0042493 oTeBeT Ha JIeKAapCTBEHHOE CPEenCTBO

KpUTHUUECKOM oBjlacTu TeH 2

KaseumH xumHaza 1, menbTa | | Csnkld|Slcl | -1,211 -1,042 0,021 GO:0000278 MMTOTUUECKMIM  KJETOUHBI  LMKJ;

[IePEHOCUMK pacTBOpPeHHHX | 6a3 GO:0006468 dochopunmpoBaHre aMMHOKMUCIIOT B

BEMECTR, ceMercTBO 16, Benkax; GO:0032436 mnoJjsoxuTesbHaS peryasauus

npencTaBUTeNb 3 ([IE€pPeHOCUMK IpOTEeacCOMHOTO YOMKBUTHH-3aBUCUMOTO

MOHOKAPBOOHOBHEIX KMUCJIOT 4) KaTafoamaMa OeJIKOB; GO:0032922 uumpkazmHas
perynaumus SKCIpeccun T'€HOB; GO:0042752
perynaumns UMPKATOHOT'O puTMa ; GO:0006090
MeTabonmsM nupyeaTa; GO:0015711 TpaHcnopT
opraHMYeCKUX aHMOHORB; GO:0055085
TpaHCcMeMOpPaHHB [IePEHOC

CriocoBHBII CBA3BBATLCH c | Safb -1,219 -1,003 0,016 G0O:0006355 perynaumusa TPaHCKPUIILUMA, IHK-

mMaTpukcoM daxTop B 3aBUCHUMASL; GO:0030520 CUTHAJIb HEIL Iy Thb
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peLenTopa 3CTpoTeHa; GO:0040007 pocT;

GO:0042445 mMeTaboausM TOPMOHOEBR; GO:0050684

perynaumua npoueccuHra MPHK

MAP/perymupyemMas CpPOICTBOM K

MUKpOTpyDOUKaM KMHasza 2

Mark2

-1,219

-1,025

0,044

GO:0006468 docoopunmpoBaHre aMMHOKUCIIOT B

fenkax; GO:0006979 oTBeT Ha OKMCIMTEJbHBI

cTpecc; GO:0007243 xackal BHYTPUKIIETOUHOMN

IPOTEeMHKMHABEL; GO:0007275 pasBuUTHE

MHOTOKJIETOUHOT'O opraHmuszMa; GO:0030154

ouddbepenumaumsa xjeTok; GO:0045197 cosznmanHue
W nonnepxaHme anmMkabHOM/BasasbHOMI

IIOJIAPHOCTM 3IIMTEeJIMAaJIbHBIX KJIETOK

Era (G-6eJiok)-nnomo®Hem 1 (E.

coli)

Erall

-1,219

1,006

0,040

RT1 xjacc I, uJgokyc CEl12 |

RT1 xjacc I, Jgokyc 1 | RTI1

KJacc I, Jokyc CEl4

RT1-
CE12|RT1-
CEl4

-1,220

-1,156

0,002

GO:0002474 IIPOLEeCCUHT aHTHUTeHa n

npegcraBjieHMe INeNTMOHOTO aHTUTeHa uepes MHC
GO:0006955

KJacca I; VIMMY HHBIM

G0:0019882

OTBET;
InpoLueccuHT u npencrapJlieHne

AHTUIT'€Ha

UHKOpHOpaTOp CcepuHa 3

Serinc3

-1,220

1,055

0,021

GO:0006658
GO:0006665
GO:0006917

MeTabonmsM bochaTmouicepmHa;

MeTaboInu3M COMHTONUNUIOE ;
G0:0015825

GO:0051347

MHIOYRKIMSA arorTosa,

TPaHCIOPT L-cepuHa;

ITOJIOXMTEJIbHA A peryiaunAa AKTMBHOCTIM

TpaHchepasH

[IpeOpacCloJIOXEHHOCTh K pPaky,

KaHoumaT 3

Casc3

-1,225

-1,024

0,048

GO:0000184 xaTa®oyM3M TPaHCKPUOUPYEMOM B

anpe MPHK, HOHCeHC—-ollocpenoBaHHad

Derpanalus; GO:0006397 npoueccumHT MPHK;

GO:0006417 perynsaumusa TpaHcaguum; GO:0006810
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TPaHCIOPT; GO:0006950 oTReT Ha cCcTpecc;
G0O:0008298 BHYTPUKIIETOUHA A JloKaIMsaumusg
MPHK; GO:0008380 cnumaMcuur PHK; GO:0051028

TpaHcnopT MPHK

DAB2-BsauMomencrTBybomuil ©Geyiok [ Dab2ip -1,233 -1,016 0,038 G0:0007165 Iepelaya curTrHalma; G0:0051056
perynsauus ONoCpPelOBaHHOM MaJion I'Tdasom
nepepgauy cuUIrHaja

TaMMma-TUIy TaMMJIITpaHchepasa 6 Ggté -1,233 -1,024 0,018 GO:0006750 BuocMHTEs TJIyTaTMOHA

JecaTypasa XUPHHEX KuUcJOT 1 Fadsl -1,233 -1,192 0,021 GO:0006636 OMuOCHMHTEe3s HeHAaCHIEHHBX XUPHBIX
KucjgoT; GO:0006810 TpaHcnopT; GO:0006950
oTBET Ha cTpecc; GO:0007568 cCTapeHMre;
GO:0007584 oTBeT Ha MNOMTaTeJIbHHE BelleCcTBa;
GO:0009267 KJIETOYHED OTBEeT Ha TIOJIoJgaHue;
GO:0009744 oTBeT Ha CTUMYJISLMIO Caxaposol;
GO:0010033 oTBeT Ha oOpITaHMUYECKOE BeElleCTEBO;
GO:0014070 oTBET Ha opraHMdYecKoe
uMrIndYeckoe BellecTBo; GO:0019369 meTabosmsm
APaxMOOHOBOM KMCJIOTH

PTK2B [IPOTEMHTUPOBMHKMHABA | Ptk2b -1,233 -1,101 0,009 GO:0000165 xackam MAPKKK; GO:0000302 oTrerT

2-Bera Ha akKTuBHBIe dopMe Kucjgopozma; GO:0001525
aHruoreHes; GO:0001556 cospeBaHMEe OOLUUTOB;
GO:0001666 oTBeT Ha TrHIOKCHIO; GO:0006468
bochopunupoBaHue AMMHOKMCJIOT B Benkax;
GO:0006800 wmeTabonmsM KMUCJIOPOHAa M aKTUBHBIX
bopMm kumcsoponma; GO:0006950 oTReT Ha cTpecc;
GO:0006970 oTBeT Ha OCMOTMYECKMUM CTpecc;
GO:0007015 opraHmMszaumsa BOJIOKOH aKTMHAa

RAD23 TOMOJIOT A (S. | Rad23a -1,234 -1,089 0,008 G0:0006289 HYKJIEOTHUO-3KCLUM3MOHHA I
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cerevisiae)

penapaumusg; GO:0006974 oTBeT Ha NIOBpPeXIeHUE

IHK; G0:0043161 IpOTEaCOMHEM  yOUMKBUTUH—

3aBUCHMBEI KaTaboJusM BeJIKOB

Ouccoumaumum I'I® mHTMOMTOP 1

Gdil

-1,235

-1,013

0,025

GO:0007264 onocpemoBaHHasa wMajon I['Tdaszon

Iepenaua curHaJsa; G0O:0015031 TPaHCIOPT

OeJIKOR; GO:0043087 peryngauMsa aKTUMBHOCTHU

I'Tdasu

[lepeHOCUMK PacTBOPEHHEIX

BelmecCTsB, ceMelncTBO 15,

InpencTaBmUTeEJIb 4

Slclba4

-1,237

-1,100

0,029

GO:0006857 TPaHCIOPT OJIMTONENTUHOOR;

GO:0015031 TpaHcOOPT OEJKORB; GO:0015817

TPaHCIIOPT IMCTMIOMHA

DALR AHTMKOIOH—CBS3LIBAaMMNA

IDoMeH—-comepxammi 3

Dalrd3

-1,242

1,008

0,026

GO:0006420 amMmMHOAUMIMPOBaHME apIMHMI-TPHK

AxcuH 1

Axinl

-1,244

-1,077

0,006

GO:0007275 pasBUTHE MHOTOKJIETOYHOT'O

opraHmusmMa; GO:0007605 ceHcopHOe BOCHPMATHUE

sByka; GO:0010800 nosoxmTenbHasa perynasumusa

bochopunmpoBaHNA NenTUINJI-TPeOHMHa ;
GO:0016055 curHaNBHEM IYThL pellenTopa Wnt;
GO:0030163 GO:0030178

kaTaboynmusm OeJIKOB;

orTpruaTesbHasa peryiaumna

G0:0031398

CUTHaJIbHOI'O nIyT™m

peuentopa Wnt; [IOJIOXM TEeJIbHA I

peryijAauna y6MKBMTMHMpOBaHMH 6eHKOB;

GO:0033138 [IOJIOXMUTEJIbHA perynsaumus

bochopunmupoBaHusg [IeNnTUONII-CEPUHA ;
GO:0046330 noJjoxmuTesbHaAS perynsaumMs Kackana
JNK; GO:0060070

CUTHAaJIb HEBI IIyTb peleliTopa

Wnt uepes GeTa-KaTeHUH

CBasaHHBEM C ayTobarmem ATG7

roMoJior 7 (S. cerevisiae)

Atg7

-1,247

-1,107

0,010

G0:0001889 pasBuUTHE IeYeHN ; GO:0006497

JINIIMIONPOBaHMe AMMHOKMCJIIOT B tenkax;
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G0:0006520 MeTaboJansM KJIE TOUHBIX

AMMHOKMCJIIOT ; GO:0006914 ayTobarus;

GO:0006996 opraHmsauusa opTaHeyn; GO:0007628

B3poCJioe IoBeleHMe IIpM xombbe; GO:0008152

MeTabonmsM; G0O:0009791 IocTsMOpPMOHAJIbHOE

pasBuUTHE; GO:0015031 TPaHCIOPT OeJIKOB;

GO:0016044 opraHMBalUMUs KIJIETOUHOM MeMOpPaHEH

OBummt dbaxTop TpaHckpunumm 1T | Gtf2i -1,247 1,033 0,046 GO:0009790 5MOpPMOHAJIbHOE pasBuUTHE;

I GO:0051481 yMeHbIIeHMe KOHLEHTpalMM MOHOB
KaJgblUMsa B LUUTOB0JIE

dochdaTUONII-MHOBUTOJI— Pigv -1,253 1,010 0,005 GO:0006506 GPI 6mocuHTes gkopsg; GO:0016254

TVIMKaHOBOT'O SKOpS OMOCHUHTES, npeneapuTesbHasa cbopka GPI gxopsa B MeMOpaHe

KJacc V oP

CBSAB3aHHE c nedexToM | Aphla -1,255 -1,029 0,046 GO:0001656 pasBuTHMe MeTaHedppoca; GO:0006509

epegHero oThejga IJIOTKM 1, IPOTEeoNMs BSKTONOMEHOB MeMOpaHHEX OeJIKOB;

romoJior A (C. elegans) GO:0006915 anontos; GO:0007220 npoueccHHT
peuenTopa Notch; GO:0008624 MHOYKUMUS
anonTosa BHEKJIE TOYHEIMM cUTHaJaMu ;
GO:0016485 mnpoueccuHr 6egkor; GO:0031293
IpOTEeOoJNS3 BHY TPMKJIE TOUHBIX OOMEHOB
MeMBpaHHEX OeJkoB; GO:0042987 karabonusMm
Oesnka-INnpenuecTBEeHHMKa ammuioumga; GO:0043085
[IOJIOXUTEJIbHA A perynaumus KaTajuTHuyeCKOMN
AKTUBHOCTHU

[IypUHSPTMYE CKUNI peuentTop | P2rx4 -1,260 -1,135 0,017 G0O:0002028 perynaumus TpaHCIopTa MOHOB

P2X, 3aBMCHUMBIL OT JIMT'aHIa

MOHHEIM KaHaJ 4

HaTpusa; GO:0006809 OmocuHTes OKCHIa asoTa;

GO:0006810 TpaHCOOPT; GO:0006811  MOHHBIL

TPaHCIOPT; GO:0006816 TPaHCIOPT MOHOB
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KaJbLUUg; GO:0007165 lepenayda curTHana;
GO:0008217 perynaumusa KpOBSHOT'O IaBJIEHUS;
GO:0010524 IOJIOXMUTEJIbHA S perynauusa
TpaHCIopTa MOHOB KaJabUMs B LM TOBO0JIb ;
GO:0010614 oTpMullaTeNbHas perynaumusa
TUnepTpodMUM < CepHmeuHOM  MBIILH; G0O:0019228
perynsauusa NnoTeHLMasla OeMCTBMS B HeMpPOHax

CeKpeTOpHEI [IepPEeHOCUMK SuAM® | -1,262 1,071 0,018 GO:0006886 BHY TPUKJIE TOUHBII TPaHCIOPT

MeMBpaHHBD GeJyioKk 2 BenkoB; GO:0006897 sHpmoumTos; GO:0015031
TpaHCHNOPT BeJIKOB

Bcl2-nomo®Hemt 1 Bcl21l1 -1,264 -1,205 0,024 GO:0001541 pasBuTHe QOJIMKYJIOB SMUHMKOB;
GO:0001666 oreBeT Ha runokcuio; GO:0001701 in
utero 5sMOpMOHallbHoe pasBuTHe; GO:0001836
BHICBOOOXAEHME ULUMTOXpoMa C U3 MUTOXOHIPMIN;
GO:0006915 anonTos; GO:0006916 aHTManonrTos;
GO:0006950 oTBeT Ha cTpecc; GO:0006979
OTBET Ha OKMCIMTEJbHEI cTpecc; GO:0007281
pasBuTHE TIOJIOBBIX KJIETOK ; GO:0007283
crepMaToreHes

OnbdakToOpHE pelenTop 1614 Olrlel4 -1,267 -1,411 0,004 GO:0007186 cuTHaJbHEI NOyTh OeJika peLenTopa,
CBSSAHHOTO c G-Benkamm; GO:0050911
oBHapyXeHUe XUMMYE CKIX pasIpaxuTesnel,
YUaACTBYRIMX B CEHCOPHOM BOCIPMATUM 3alaxa

LUC7-nnono®HbI (S. | Luc71 -1,270 1,061 0,043

cerevisiae)

TeJjioMepasa—acCoUMMpPOBaHHEIM Tepl -1,271 -1,012 0,016 GO:0000722 mnommepxaHMe TeJIOMEPOB Ba CUeT

Besox 1 pexoMOMHaLMUH ; GO:0000722 nonnepxaHue
TEJIOMEPOR 3a CcueT pekoMObuHauum; GO:0007004
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IIognepxaHne TeJIOMEPOR 3a CUeT TeJIOMepas3bl

CepuH/ TpeoHMH KMHasza 39, | stk39 -1,272 -1,061 0,030 GO:0006468 docoopunmpoBaHre aMMHOKUCIIOT B

STE20/SPS1 ToMoJsioT (IpOXXKNn) Oenkax; GO:0043268 nosnoxmuTesbHad peryagumus
TPaHCIOPTa MOHOB KaJMs

CREB-CBSa3HBaIUN BOeJIoK Crebbp -1,272 -1,102 0,002 G0:0006355 perynaumusa TPaHCKPUIILUMA, IHK-
saBucuMadg; GO:0008283 nponmudepaumsa KIETOK;
GO:0016573 aleTUIMPOBaHKE TMCTOHOR;
GO:0018076 N-xoHLeBOE aleTUIMpPOBaHMKE
NenTUINI-JIN3MHA ; GO:0030718 nonmepxaHue
CTBOJIOBBIX KJIETOK 3apobleE oM JIVHWN ;
GO:0033261 perynsumsa S—-dasmy; GO:0045449
perynaumusa TPaHCKPUIILUNA ; GO:0045893
[IOJIOXMTEJIbHaA peryindaumusa TpaHckpunuum, ITHK-
3aBUCHMASA; GO:0045941 IIOJIOXMTEJIbHASA
perynaumusa TPaHCKPUIILUNA ; GO:0045944
IIOJIOXMUTEJIbHaA  peryasauus TPaHCKPUIILMM c
npoMoTopa PHK-nosmmmepaser IT

CepuH/TpeoHuH kmHaszsa 40 Stk40 -1,272 -1,073 0,016 GO:0006468 dochopunmpoBaHre aMMHOKMUCIIOT B
Benkax

[IporemHkmHasa N1 Pknl -1,274 -1,095 0,035 GO:0006468 dochopunmpoBaHre aMMHOKMCIIOT B
Benkax; GO:0006972 IMUIepOCMOTHMUECKMUN OTBET;
GO:0007165 mepenmaua curHajda

JInrasa IIT, IHK, AT®- | Lig3 -1,276 -1,089 0,035 G0:0006260 pennmMraums IHK; G0O:0006281

3aBUCHUMA S penapaums IOHK; GO:0006310 pexomOuHaumsa IOHK;
GO:0033151 V(D)J pexoMOMHaLMUSA

TocT-GPI npucoeguHeHue K | Pgap2 -1,277 1,012 0,026 GO:0006916 anTManonTos; GO:0006974 orBeT Ha

Benkam 2

[IOBpEeXIeHue IOHK; GO:0042770 oTBET Ha

nospexneHmne IOHK, nepemauda curHajsua
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TsrrokaT oH Gcg -1,280 -1,140 0,021 GO:0006109 peryngumsa MeTabosamsMa yIJIEBOIOEB;
GO:0007186 curHaJNLHEI OYThL Oesyika pelenropa,
CBSASAaHHOTO c G-Besxkamm; GO:0007188
curHammusauusa G-6eJika, CBA3aHHAasA C BTOPMYHBIM
MeCCeHIXepoM HyKJeoTunoM LUAM®; GO:0009755
ONOCPENOBAHHEI T'OPMOHAaMM CUTHAJIbHED IIYTh;
GO:0019216 peryngumsa MeTaOosMsMa JUIMUIOBE;
GO:0019538 wmeTabommsm Oegkob; GO:0032099
oTpullaTesbHasa perynsaumus anmneTuTa;
GO:0050796 perynaumsa CceKpelLUM MHCYJIMHA

CDC42 wmasent sddbexTop 1 Cdcd2sel -1,280 -1,105 0,010 GO:0006909 darounrTos; GO:0008360 peryngumusa
bopMBl KJIETOK

[lepeHOCUYMK pacTBOpeHHHX | S1c25a3 -1,282 1,010 0,025 GO:0055085 TpaHcMeMOpaHHBI [IEePEHOC

BelmecTs, CeMencTBO 25

(MM TOXOHIPMAJIb HEIM

[IEpEeHOCUNK, [IE€PEeHOCUMK

bocdaTa), npemcraBuTesp 3

YOUKBUTMH-AaCCOLNUPOBAaHHEBI Ubapl -1,284 -1,090 0,006

Besiox 1

ATP-umTpaT-Jamnasa Acly -1,292 -1,138 0,025 GO:0006084 aHammszs wMeTabosmzaMma aleTusi—CoA;
GO:0006085 6GuocunTes auetun—-CoA; GO:0006101
MeTabonmsM uUmuTpara; GO:0006629 wmerabonmsMm
JIUNMUIOOB ; GO:0006633 OMoOCHHTES XUPHBIX
KkuciyoT; GO:0008152 wmeTabommsmMm; GO:0044262
MeTaBoNIM3M KJIETOUHHX YIJIEBOIOB

KanmeBbll KaHaJ, nomcemMencrnso | Kenk6|Cwel5 | -1,294 1,142 0,019 G0O:0006811 MOHHEIN TPaHCIOPT; G0:0006813

K, mnpemcraBuresb 6 | CWC1l5 | |Fam3b5a CIJIAMCUHT ANEepPHBIX MPHK, yepes

CILJIaliCMHT OCoOMa— CILJIAMICMHTOCOMY ; G0:0008150
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aCCOUUMPOBAHHOTO Oeska Guosiormueckmit_npouecc; GO:0008380 cnmaicuHT

TOMOJIOT (S. cerevisiae) | PHK

CceMeMCTBO co CXOIICTBOM

nocyenoBaTeJIbHOCTEN 35,

npencraBuTesb A

NHOBUTOJ (Mmo) -1 (mmm 4)- | ImpaZ2 -1,294 -1,024 0,018 GO:0008150 6M0noqueCKMﬁ_npouecc;

MOHoObochaTaza 2 GO:0046855 DedochopmunmporaHue MHOBUTOJI—
dochaTa

TpaHcMeMOpaHHED Besiok 171 Tmeml71 -1,296 1,129 0,022

[IMHKOBEI naJet, DHHC-Tuna | Zdhhc23 -1,301 -1,025 0,002

comepxamui 23

A-KMHa3a (PRKA) axopHel | Akapl -1,301 1,061 0,022 GO:0010614 oTpMullaTeNbHas perynauusa

Besioxk 1 TUNepTPOodMUM  CepHOeuHOM  MBIILEH; GO:0010738
perynauus CUTHAaJbHOT'O Kackaga NPOTeMHKMHAaSH
A; GO0:0032869 KJIETOUHHM OTBET Ha CTUMYJSLMIO
MHCYJIMHOM; GO:0035308 oTpMuLaTesbHAaS
perynauusa pedocbopuampoBaHUSA aMUHOKMCIIOT B
Benkax; GO:0051534 oTpuuaTesbHaAS peryasauus
uMmnopra 6GemaxkoB NFAT B saopo; GO:0070887
KJIETOUYHBH OTBET Ha XUMMUECKMI pasIpaxuTesb

Shisa TOMOJIOT 5 (Xenopus | Shisab -1,302 1,022 0,010 G0O:0006915 aronTos; GO:0006917 MHIOYKUMUS

laevis) arornrosa; GO:0043123 [IOJIOXUTEeJIbHAa g
perynaumua I-kanmnaB KuMHa3H

dochaTasza bocdoaTmunHoOM | Ppap2c -1,306 -1,145 0,048

KMCJIOTH THIIa 2C

dakTOop sAnepHoTro skcrnopTa PHK | Nxfl -1,307 1,174 0,026 GO:0006405 skcnopT PHK wms gmpa; GO:0006406

1

skcrnopT MPHK ms gmpa; GO:0006810 TpaHcnopT;
GO:0016973 »xcnopt nonu (A)+ MPHK us gipa;
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GO:0051028 TpaHcnopT MPHK

Fas—-akTuBUpyeMas Fastk -1,308 -1,082 0,001 G0:0006915 anonTos

cepuH/ TPEOHMUH KMHA3Za

Besiok ¢ Ring-nanpuem 160 Rnfl60 -1,317 1,091 0,042

PCTATIRE mnpoTeMHKMHasa 1 Pctkl -1,318 -1,126 0,029 GO:0006468 docoopunmpoBaHre aMMHOKUCIIOT B
Benkax

Prickle TOMOJIOT 3 | Prickle3 -1,326 -1,096 0,042

(Drosophila)

[lepeHOCUYMK pacTBopeHHHX | S1c%a3 -1,333 1,233 0,025 GO:0002028 perynaumusa TpaHCIopTa MIOHOB

BElleCTs, CceMeNcTBO 9 HaTpuUg; GO:0006812 KaTMOHHBI  TPAHCIOPT;

(HaTpPWii/BOmOPOXO GO:0006814 TPaHCIOPT MIOHOB HaTpuUS;

oBMeHMBAaKINMI) , NPEenCTaBUTEIb GO:0006885 perynaumusa PH; GO:0006898

3 pelLenTop-onocpeloBaHHEI SHIOOUMUTOS;
GO:0007623 umpxanHent puTM; GO:0051384 ormer
Ha CTUMYJISLMIO IJIOKOKOpTHMKoMIOM; GO:0055085
TpaHCMeMOPAaHHB [Ie€PEeHOC

CDP-mmaumnrmamnuepuHa-cuurasa 1 [ Cdsl -1,339 -1,004 0,014 GO:0008654 6GuocuHTes dochonmmnmMmoB

TPUHYKJII€O TUIHEIA noeTop- | Tnrcéb -1,342 -1,089 0,040

comepxamui 6B

Inroxpom P450, cewmericTtBo 2, | Cyp2d4|Cyp2 | -1,347 -1,127 0,001 GO:0008202 meTabommsM cTepounor; GO:0009804

nogcemercraso d, nojgunenTtun 4

| umrToxpom P450, cemercTBO
2, nomceMercTBO d,

noJaumnenTun 5

d5s

MeTabonmsM KyMapuhHa; GO0:0009820 wMerabonusm

aJIKaJIOUIOB ; G0:0009822 KaTaboJm3M

aJIKaJIOUIOB ; G0O:0009892 oTpulaTeNbHAaS

perynaumus MeTabonmusma; GO:0010033 oTBeT Ha

opraHMyUecKoe BEWeCTBO; GO:0016098
MeTabonmsM MOHOTEPIIEHOUIOR ; GO:0017144
MeTafoamusM JIEKAP CTBEHHBIX CpencCTB;

GO:0019369 MeTa®oNM3M apaxMOOHOBOM KMCJIOTH;
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G0:0033076 MmeTabosmsM ajiKaJioMma M30XMHOJMHA

T'mnoTeTrye CKUM Besiok | RGD735175 -1,347 -1,05¢9 0,021

MGC:72616

CeMeliCTBO OCHOBHOTO moMeHa | Bhlhe40 -1,347 -1,158 0,022 G0:0007399 pasBUTHE HEPBHOU CUCTEMEHL;

CIoMpaJsb-IeTIS— COupalb, GO:0007623 umpxanHent puTM; GO:0009416 ormeT

nopencraeuTesnb €40 Ha cTHuMyJgaumio cBeToM; GO:0009649 mnonroxnka
UMpKaOHBEIX dYacoB; GO:0045892 oTpuuaTesnbHas
perynaumsa TPaHCKPUIILNA, IHK-saBucumasa;
GO:0048168 perynsauus HEeVPOHAJIbHOM
IIJIaCTUYHOCTU CMHAIICOB

dochaTuouamHosuTosl 4-kmHaza, | Pidka -1,348 -1,089 0,009 GO:0046854 dochopunuporanmre dochomHOBMUTHIA;

KaTaluTuueckas, ajboda GO:0048015 bochomHOBUTHI-ONIOCPEenOBaHHA L
CUTHaIUB3aLUMsa

AHaJIOTMYHBIA 2310044H10Rik | MGC93975 -1,351 -1,168 0,001

BeJlIoK

CDP-IMauMITVIMLePpUH— CUHTAa3a Cds2 -1,354 1,015 0,031 GO:0008654 6GuocuHTes dochonmmnmMmoB

(bocdaT UM TUIONIINII—

TpaHchbepasa) 2

[Iponmi—-sHIOONENTUIaBa— Prepl -1,354 1,006 0,045 GO:0006508 npoTeosus

1o goBHENT

B-KJIETOUHOM TpaHCcJokaluum TeH | Btgl -1,360 -1,130 0,043 GO:0006479 MeTHUJIIMPOBaHME AMMHOKMCJIIOT B

1, aHTUOpONMbEepaTVBHEIA Benkax; GO:0006979 oTBeT Ha OKMUCIMUTEJbHBIT
cTpecc; G0O:0007283 criepMaToOT'eHes;
GO:0007286 pasBuTHMe choepMaTun; GO:0008285
oTpuLaTeJNbHasS perynaumus KJIE TOUHOM
nponubepalmm; G0:0042981 perynaumus
anonrTo=za; G0:0043434 oTBeT Ha CTUMYJISLUIO
e TUIHBEM TOPMOHOM ; GO:0045603
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IIOJIOXUTEJIbHA A perynaumus mmbdepernumanmm
SHIOO TEeJIMAaJIbHEIX KJIETOK; GO:0045663
IIOJIOXUTEJIbHA A perynsaumus mmbdepenumanmm
MMOBJIACTOB; GO:0045766 NOJIOXMTEJIbHA S
perynsauusa aHTMOTeHesa

Knayouua 3 Cldn3 -1,373 -1,030 0,031 G0:0001666 orBeT Ha THMHOOKcuio; GO:0016338
KaJbLMM-HesaBMCKUMasS MeXKJeTOouHas allesus

CepuH/TpeoHMH KMHasza 38 Stk38 -1,375 -1,058 0,006 GO:0006464 wmommdomrkaumsa OenkoB; GO:0006468
bocdopunmuposaHue AMMHOKMCJIOT B Benkax;
GO:0007243 Kackaz BHY TPUKJIE TOUHON
IPOTEeMHKMHABE; GO:0008150
BMOJIOTMYECKMUI [IpOoLecC

MyuUMH M KaOT'epUuH [1OINOOHBI Mucdhl -1,375 -1,064 0,009 GO:0007155 kyneTouHas anresmusa

BzanuMoIerCcTB YoM c | TriplO -1,377 -1,103 0,011 G0:0006897 »HpoumTos; GO:0042538 oTBeT Ha

peLenTopoM TUPEOUIHOTO TUIIEPOCMOTUYECKYID B3aCOJIEHHOCTD

TopmoHa 10

[lepeHOCUMK pacTBOpeHHHX | S1lc44al -1,381 -1,043 0,010 GO:0015871 TpaHCHOPT XOJMHA

BEmecCTs, ceMercTBO 44,

npepcraBuTesnsb 1

MuTodbysmuH 2 Mfn2 -1,382 -1,103 0,034 GO:0001825 oBpasoBaHMUE BJacToLUCT ;
GO:0006626 HalpaBJIeHue BeJIKOB B
MUTOXOHIPUNA ; GO:0007006 opraHmusaumusa
MUTOXOHIPMAJbHEX MeMBpaH; GO:0007050 apect
KJIETOYHOT'O UUKJIIA ; GO:0008053 CcaMsHUe
MUTOXOHOPWIA ; G0:0008285 oTpullaTeNbHas
perynauus KJIE TOUHOM nponubepalum ;

GO:0046580 orTpuLaTeNbHasg perylaumus Iepelaun

curHasia ©Oeynka Ras; GO0:0048593 wmopdoreHes
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nyas KaMepHOT'O THUIIA ; GO:0048662
oTpulaTesbHas perynsauus nponmubepalumm
TJ1a I KOMBII & UHEIX KJIETOK; G0O:0051646

JioKaJIiM3alums MI/ITOXOH,HpI/IﬁI

[lepeHOCUMUK pacTBopeHHHX | S1c9a3rl -1,388 -1,041 0,037 GO:0016055 curHaJBHBI OYThL pellenTopa Wnt;

BelmecCTB, ceMercTBO 9 G0:0030643 roMeocTas KJI€ TOUHHBIX MOHOB

(HaTpWii/BOmOpPOMI docdara

oBMeHMBAaKINI) , NPeICTaBUTEIb

3 peryasTtop 1

ATP-cRsgsHBAaKIA S kaccera, | Abcbo6 -1,390 1,002 0,008 G0:0006810 TPaHCIOPT; G0O:0055085

nomcemMeMcrso B (MDR/TAP) , TpaHCcMeMOpPaHHE [IEePEeHOC

npencraBuTesb 6

CriepMaToreHes— Spata?2 -1,390 -1,165 0,039

aCCOUMMPOBAaHHBI 2

ComMHTOMMENIMH-CHUHTasa 2 Sgms2 -1,398 -1,072 0,022 G0:0006629 wmMeTaboynmsm Jgunmupor; GO:0006665
MeTabonmsM COMHTOMUNMIOOB ; GO:0006686
BMOCKHTES COMHTOMMEJMHA

CeMelncTBO TeHOB romoJioroB | Rhot2 -1,404 1,018 0,049 GO:0006915 aronTos; GO:0007264

Ras, npexncraBuTesb T2 ornocpenoBaHHad MaJion I'Tdaszon nepepgauda
curHana; GO:0019725 kJIeTOYHBN T'OMEOCTas;
GO:0047497 TPaHCIOPT MUTOXOHIPUMN o
MUKpOTpyBouKkaM

OHKOTeHa V-erb-b2 BUpyca | Erbb2 -1,417 -1,065 0,047 G0:0001889 pasBuTHe [IeYyeHun; GO:0007165

SpPUTPOBIIACTHOTO JenKosa nepenava cuITHaJa; GO:0007166  cuUTHAJbHBM

TOMOJIOT 2, T'OMOJIOT OHKOTE€Ha, IyTh, CBSSAHHBI C PELEeNTOpOM KJIETOUHOM

[IOJIYUEHHOT O us [IOBEPXHOCTH ; G0O:0007169 CUTHAaJbHBI [OYTb

Helpo/ TinoBiIacToOMBl  (ITUUMIT) peLenTopa TpaHcMeMBpaHHOM
NPOTEMHTUPOBMHKMHABE,; GO:0007399 pasButue




158

HEPBHOMU CUCTEMH; GO:0007417 pasBuUTHE
LIEeHTPAaJIbHOM  HEPBHOM  CUCTEME; GO:0007422
pasBuUTHe IepubdepUUECKON HEPBHOM CUCTEMBL;

GO:0007507 paszBUTHE cepnua; GO:0007519

pasBuUTHUE CKeJI€ THO—MEBIIEeYHOM TKaHM;
GO:0007528 pasBUTHE HepBHO—MBIIIEUHOT'O
coenMHeHUs

VNHTerpuH—-aJbba FG-GAP | Itfg3 -1,420 -1,003 0,039

IIOBTOp-CcoAepXxammuy 3

SHOOTEeNMUH 2 Edn2 -1,424 -1,091 0,001 G0:0001516 OMoOCHUHTES IpoCTaIlJIaHOMHOB;
GO:0001543 paspeB boNIUKYIIOB AMYHUKORB
GO:0002690 IIOJIOXMUTEJIbHA I perynaumusa
xeMoTaKcKuca JIEMKOUUTOB; GO:0003100
perynauus CUCTEMHOTO apTeprasbHOTO
KPOBAHOT'O HaBJIeHMS »sHIOOTesuHoOM; GO:0007204
IIOBBHIIEHME  KOHLEHTpalMuM MOHOB KaJbLMs B
umuTosoyie; GO:0007205 crTumMynguMsa akKTUBHOCTHU
npoTeMHKMHase C  CUTHaJbHBM NyTeM 6Oejka
peuenropa, CBA3aHHOTO c G-6eskaMu;
GO:0008217 perynsaumus KpPOBSHOT'O HaBJIEHUS;
G0:0008284 MOJIOXMTEeJIbHAa g perynaumusa
KJIE TOUHOM nponaubepaumm; G0O:0010460
[IOJIOXUTEJIbHAS pPeryJisauus YacTOTH CepIeUHBIX
COKpalleHMI ; G0:0014824 TJankue MBIILTB
apTepun

Besiok ¢ Ring-nanpuem 10 Rnfl0 -1,440 -1,069 0,013 G0:0008150 61oJIOTMYECKMM_IpoLecc;
G0O:0045941 [IOJIOXMUTEJIbHA S perynaumus

TPaHCKPUIILNNA
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AJibnoJiasa A, dpyKTO30—

oucdoocdhar

Aldoa

-1,442

1,024

0,016

G0:0001666 orBeT Ha rTHMHOKcuio; GO:0006000

MeTabonmsM  QpyKTOsH; GO:0006096 ramMkoImMs;

G0:0006754 OMOCHUHTES ATP; G0O:0006941

COKpalleH e IIOINEPEeHUHOIIOJIOCa ThHIX MBIIIIT 7

GO:0008152 merabommsM; GO:0008360 perymnsgumusa
bopMel KJIeTOoK; GO:0009408 oTReT Ha TeNJOROE

BOBIENCTBHUE ; G0:0030388 MeTaboJsmsM

bpyrTozo-1, 6-6ucdochdara; GO:0032496 oTReT

Ha JIMIIOIIOJIMICaXaprn

AmeHMJIaTUMKIIA3a 6

Adcy6

-1,442

-1,031

0,036

G0:0006171 OMoCHUHTES HAMO; GO:0007193

MHPM@MpOBaHMe AKTVMBHOCTIM aleHNJIaTLHMKJIIa3bL

CUT'HAaJIb HEIM nyrem G-0Gernka; GO:0009755

POpMOH—OHOCpeﬂOBaHHHﬁ CUTHAaJIbHBIM IIyThb;

G0:0034199 CTUMYJISLMS AKTUBHOCTU

IIPOTEMHKMHA 3BI A

UDP-rUm0KO3a nepammn

TUnoKosMIITpaHchepasa

Ugcg

-1,443

-1,257

0,001

GO:0006665 MeTabonmsM COMHTONMMUINIOB ;

GO:0008610 6BuocHHTEeSs JMUINIOB

SImepHEBNT peLenTop,

nogcemMercrso 3, rpynmna C,

npencraBmTesb 2

Nr3c2

-1,447

-1,092

0,009

G0:0006883
G0:0007588

roMeocTas KJI€ TOYHEBEIX

G0O:0031959

VIOHOB
HaTplnAa; SKCKpelumnid;

CUTHAJIb HBIA IIyTb MVHEPAJIOKOPTMKOMIOHOT'O

peuenTopa; GO:0042127 perynsaumus KIETOUHON

nponanbepalmum

VIHOBMUTOJI nognpochar—5-

dochaTasa J

Inpp5]

-1,455

-1,112

0,023

GO:0010977 orpuLaTesbHaS perylsauMs pPasBUTUS

HeMpPOHAJIb HEIX OTPOCTKOB; GO:0031115

oTpruaTesibHasda peryiAaunAa IIOJIMMEe PN 3alli

MUKPOTPYOOUEK GO:0033137 oTpMullaTeJbHas

perynauus dochopuiIMpOBaHMSA NENTUOUII-CEPMHA

IMTOKMH-T1000BHBIT SAIepPHBIL

N-pac

-1,456

-1,106

0,032

GO:0006098 neHTo30boCha THHI mMYyHT ;
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baxkTOp n-pac

GO:0055114 okxmMcIIeHMe-BOCCTAHOBJIEHMKE

TsroTamMaT—-oKcaJjoaleTaT Got2 -1,458 -1,135 0,017 G0:0006103 MeTaboJansM 2-okcorJyTapatTa;

TpaHcaMMHasza 2, GO:0006107 MeTaboamsM oKcaJioalleTaTa;

MMUTOXOHIpPMAaJbHAS GO:0006520 MeTaboImsM KJI€ TOUHEIX

(acnaprTaTaMmMHOTpaHcbepasa 2) aMUHOKMCJIIOT ; GO:0006531 MeTaboImsM
acnapraTra; GO:0006532 O6mocuHTes aclapTaTa;
GO:0006533 rarTabommsM achnapraTa; GO:0006536
MeTabosamsM rTJayTamaTa; GO:0009058 OGuocuHTes;
GO:0015908 TPaHCIOPT XUPHBIX KIMCJIOT ;
GO:0019550 xaTabosmMsM IulyTaMaTa B aclapTarT

BzauMogmercrTByoommi ¢ MAX 1 Mxil -1,466 -1,047 0,018 G0:0000122 oTpMulaTeNbHas perynauusa
TpaHCKpuNUMM C npomoTopa PHK-nosmmmepasws II1;
GO:0006355 perynaumua TPaHCKPUILUK, OHK-
3aBUCHUMas

BakyoJISpHOM COPTUPOBKM Besika | Vps52 -1,478 -1,160 0,025 GO:0015031 TpaHcHOpPT OEJNKOB

52 romoJgor (S. cerevisiae)

ADeHOBUJITOMOLMCTENHABA Ahcy -1,487 -1,135 0,008 GO:0001666 oTBeT Ha THUIOKCHIO; GO:0002439
XPOHMNYECKUN BOCIAaJIMTEJIb HbI OTBET Ha
CTUMYJISLIIO AHTUITEHOM; GO:0006730
OIHOYTJIepOnHEN MeTabosmsMm; GO:0007584 ormer
Ha M TaTeJbHbe BeleCcTBa; GO:0008152
MeTaBoamnsM; GO:0019510 KaTaboamsm S—
ameHosuJITOMOUMCTEeMHa; GO:0042745 umMpkaIgHBIL
LMKJ CHa/BoOpCTBOBAHMUS

Menpur l-anbda Mepla -1,502 -1,200 0,037 GO:0006508 nporeosnus

MuosmuH IE Myole -1,516 -1,229 0,004 G0O:0001570 BaCKyJIOTEeHeSs; GO:0001701 in
utero 5MOpMOHaJIbHOe pasBuTHe; GO:0001822
pasBUTHE Iouex; GO:0006807 MeTaboImsM
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aB0TUCTHX coenguHeHui; GO:0030097 remonoss;
GO:0035166 1o CTSMOPMOHAJIb HEI T'eMOIIOoB3;
GO:0048008 CUTHAJIb HBIA oyThb pelLenTopa

baxTopa pocTa TPOMOBOUUTOB

Kommniekc ﬂMM@OHMTapHOPO

aHTUTeHa 6, JoOKycC E

Lyb6e

-1,541

-1,316

0,001

GO:0001701 in utero =MEpMOHAJILHOE pPa3BUTUE;
GO:0030325 pasBUTHE HaOIIOUYEUHUKOR;
GO:0035265 pocT OpPT'aHoOR; G0O:0042415
MeTabonmsM HopaIpeHaJMHa ; GO:0048242
cekpeluMsa aIpeHanmHa; GO:0055010 wmopdoreHes

MBIIEYHOM TKaHM XeJlyogodka cepnla

Anpmermun nermgporeHasa 1

ceMeMCTBO, NpelncTaBuTesb Al

Aldhlal

-1,553

1,170

0,023

GO:0001822 pasBUTHE IoUeK; GO:0001889
pasBUTHE IedeHu; GO:0002072 mMopdoTeHes
TJlasHoro ©GokaJjsa, BOBJIEYEHHBI B pasBUTHE
Tjas KaMepHoro Tuna; GO:0006979 oTeeT Ha
OKMCIIMTEJIbHENM cTpecc; GO:0007494 pasBuTHe
cpenHen KMUIIKA ; GO:0014070 oTBET Ha
opraHMYecKoe UMKJINYECKOe BEleCcTBO;
GO:0032355 oTBReT Ha CTUMYJSLMIO SCTPaOUOJIOM;
GO:0032526 oTBeT Ha pPeTUHOEBYI KUCJIOTY;
GO:0042493 oTReT Ha JIeKapCTBEeHHOEe CPencTBO;

GO:0042572 meTabonmMsM peTHHOJA

OnbbakTopHEN peunenTop 434

0Olr434

-1,560

-1,382

0,000

GO:0007186 cuTHAJBLHBEI NYThL Oesyika pelenropa,

CBSSaHHOTO ¢ G-6BeskaMu

OJsibbaKTOpPHEN peunenTop 1607

0lrle07

-1,578

-1,370

0,043

GO:0007186 cuTHAJLHBEI NYThL Oesyika pelenropa,
CBSABaHHOTO c G-GeJsikaMu ; GO:0050911
oBHapyXeHUEe XYUMMYE CKIX pasmpaxuTeneln,

YHaCTBYKRIMX B CEHCOPHOM BOCIIPMATUM 3allaXa

UuTMbuTop CEepPMHOBOM

Spintl

-1,611

-1,093

0,011

GO:0001763 mMopdoreHes BeTBAmMENCS CTPYKTYPH;
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nenTumase, Kunitz Tuna 1

GO:0001892 paszBUTHE IJlalle HThL SMOPMOHA ;

GO:0030198 opraHMzalumus BHEKJIETOUHOTO
MaTpukca; GO:0060670 BeTBJeHMEe, BOBJIEUEHHOE
B MopbdoTreHes IIalleHTH »MOpMoHa; GO:0060674

PasBUTHME KPOBEHOCHEBIX COCYIOOB IlJIall€HTHBL

D-canT mnpomoTopa aJbBymmHa | Dbp -1,647 -1,918 0,000 G0:0006355 perynaumusa TPaHCKPUIILUMA, IHK-

(D-6oxkc aJbByMMHa) — saBucuMas; GO0:0042127 perynsaums KI€TOUHON

CBSABBBaLIUN OeJIoOK nponaubepalmm; GO:0048511 nepmuonmude CKmm
npolecc

[lepeHOCUYMK pacTBopeHHHX | S1cbab -1,650 -1,222 0,021 GO:0006811 MOHHEIM  TPAHCIOPT; GO:0006814

BElleCTs, CceMeNcTBO 5 TPaHCIOPT MOHOB HaTpUS; GO:0015878

(HaTpUM—3aBUCHUMBI [I€PEHOCUUK TPaHCIOPT OMOTHHA ; GO:0015887

BUTaMMHOB) , IpencTaBUTENb 6 TpaHcMeMOpaHHBIM repeHoc IIaHTOTEeHaTa;
GO:0055085 TpaHcMeMOpaHHBI [IEePEHOC

MHOXecCcTBeHHAas nHosuTo I~ | Minppl -1,658 -1,225 0,010 GO:0048015 bochomHOBUTHI-ONIOCPEenOBaHHA L

nonmudpocdaT-IMCTUONH CUTHaIM3aumsa

bochaTasa 1

Tsukushin Tsku -1,682 1,012 0,014

[lepeHOCUMK pacTBOpeHHHX | S1c26a3 -1,724 -1,112 0,034 GO:0006820 aHMOHHENI TpaHcHnopT; GO:0008272

BEmMeCTR, ceMercTBO 26, TPaHCIOPT cynbdaToB; GO:0055085

npencTaBuUTeNb 3 TpaHCcMeMOpPaHHB [IepeHOoC

[rncrTaTMoHaza (umcrTaTmoH | Cth -1,725 -1,172 0,046 G0O:0006520 MeTadoJInu3M KJI€ TOUHBIX

TaMMa-—JiMaska) aAMMHOKMCJIOT ; GO:0006749 MeTadoJmMsM
TJIyTaTUOHA ; G0:0008285 oTpullaTeJbHaS
perynauus KJIE TOUHOM nponubepaluum ;

GO:0008652 BMOCKHHTES aMMHOKMCIIOT B KJETKax;
GO:0018272 cmBasbBaHMe OeJIKOM IUPUIOOKCAJb—5—
dochaTa

yepes nenTuonia-N6-nupuooxKcalb
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dochdaT-L-JIMBUH; G0O:0019344 OMOCHUHTES
umcremHa; GO0:0019346 TpaHccylbbdypMpOBaHUE
/7 IIONTBEPXIEHHOE 3asgaBJIeHME aBTopa;
GO:0030308 oTpuLaTesbHasd peryJadauMs pocTa
KJIeTok; GO:0050667 mMeTa®osMsM I'OMOLMCTEMHA;

GO:0051289 romoTeTpamMepusalmusad OeJIKOB

Besiok nepubepmuueckoro | Pmp22 -1,955 -1,443 0,042 GO:0007049 xnerTouHelt Uuk; GO:0007050 apect

MMeNnuHa 22 KJIeTOUHOTO UMKJa; GO:0008285 oTpuuarenbpHasa
perynsaumus KJIE TOUHOM nponubepalum ;
GO:0030154 ouddepeHumaumsa KJIETOK ;
G0O:0032288 cBopka MMEeJIMHA ; GO:0042552
MUEeJIMHUBaUMS

l1-BeTa-TMIOIPOKCUCTEPOUI— Hsdl1lb2 -2,002 1,001 0,041 G0:0001666 oTBeT Ha THMIOOKCcHUIo; GO:0002017

merupgporeHasa Tuna 2 perynauusg ofbeMa KpPOBM 3a CyUeT I[IOYEeYHOTO
anppgocTepoHa; GO:0006950 oTBeT Ha cTpecc;
GO:0007565 xencrkas OGepeMeHHOCTbL; GO:0008152
MeTaboamnsM; GO:0008211 MeTaboamusM
TJIIOKOKOPTUKOMIOB; GO:0032094 oTeeT Ha nuumy;
GO:0032868 oTBeT Ha CTUMYJISLMIO MWHCYJMHOM;
GO:0042493 oTReT Ha JIeKapCTBEeHHOEe CPencTBO;
GO:0048545 oTBeT Ha CTUMYJSLMIO CTEPOUIHBIM
TOPMOHOM

17-BeTa-I'MIOIPOKCUCTEPOUI— Hsd17b2 -2,530 -1,603 0,040 GO:0006694 6uocuHTes cTepomumoB; GO:0032526

oeruIporeHasa Tura 2 OTBEeT Ha pPeTMHOEeByI KucjoTy; GO:0055114

AnepHBIT peuentop, | Nrldl|Thra -2,844 -2,072 0,018 GO:0006355 perynaumus TPaHCKPUIILMMA, IHK-

nomcemercreo 1, TrTpynna D,
IpeIncTaBUTENb 1 | anboba—

penernTop TUPEeOoMOHOI'O T'OPpMOHAa

3aBUCUMAS; G0O:0007623 UMpPKaTHBIA PUTM;
GO:0001502 xoHOmeHcaumus xpsamen; GO:0001503

OKOCTEeHeHUeEe; GO:0001822 pasBUTHMe IIOUEK;
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G0O:0001889 paszBUTHE IeUeHu; GO:0002155
perynsaumus ONOCPEIOBaHHOTO TUPEONIHBIM
TOPMOHOM CMTHaJIbHOT'O nyTH; GO:0006950 oTreT
Ha cTpecc; GO:0007420 pasBuTHMe TOJIOBHOTO

MosTa; GO:0007611 obyueHme MM [IaMAThb
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Bce nyOamkalumM, YIOMAHYTHE B MNPUBEIEHHOMW BHIE CIeUrdrUKalmm,
BKJIOUEHH B HaACTOAMMM HOOKYMEHT IIOCPeINCTBOM CCHUIKM. Pa3JIMUHHE
MOOMIUKAIIMM UM BapMalMM  OIMCAHHHX  CIIOCOOOB UM CUCTEMHl  IIO
n30bpeTeHN OYIOYyT OUEBMIHH IOJIS CIelUMaJlMCTOB B IaHHOM obJjacTu Oes
OTKJIOHEHMA OT CYMHOCTM M 00beMa Hu300peTeHusa. XoTda UM300peTeHUe
ONMMCaHO B CBA3M C KOHKPETHBEIMM IIPEeANOUTUTEJILHEMY BapMaHTaMu
OCYWEeCTBJIEHUs, CJlegyeT I[IOHMMATL, UYTO 3afiBJIEHHOe M300peTeHMe He
OOJIXHO OBTH UpPe3MEepHO OTpPaHMUYeHO TaKMMM KOHKPETHHMM BapMaHTaMu
oCcymecTBJIeHUA. JeMCTBUTEJILHO, pPas3JIMUHEE MOOMOMKALUM ONMCAaHHEX
BapMaHTOB  OCYMEeCTRJIeHUA  M300peTeHUs, KOTOPHE  OUEeBWIHHE  IJIA
CrnelMaJlMCTOR B 00JlacTM OUOXMMUM ¥ MOJIEKYJIAPHOM OUOJIOTUUM WU
CBA3aHHHX O00JlaCcTAX, IOJDKHEL BXOOMUTH B 00BeM OpularaeMoy GQOPMYyJIH

n300peTeHuA.
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<160> 8

<210> 1

<211> 705

<212> IHK

<213> Bacteroides thetaiotaomicron VPI-5482

<400> 1

atgaaaaaag taatcgacag agcttcatca agaggctatt ttaatcatgg

acccaccaca cattcagttt tgctaactat tacaatccgg aaagaatcca

ttgcgagtgce tgaatgatga cagtgtagac ccgtcgatgg gatttgatac

aaaaatatgg aagtaatttc cattccgttg aaagggtatc tgagacatgg

caaaatacga aaacgattac tcccggtgat atccaagtga tgagtacggg

tatcatagtg agtataacga cagcaaggaa gaacaattgg aattcctgca

ttccecccgaa tcgagaatac gaaacccgaa tataacaatt tcgatatacg

aaaccgaacg agttatctct gttcatttca ccgaacggca agacaccggc

caggatgcct ggttctctat gggagacttc gatacggaaa gaaccatcga

catcaggaag gtaacggagc ttatctgttt gtgatagaag gagagatcag

gaacatctgg ccaaacgtga cggcatcgga atatgggata ccaaaagctt

gctactaaag ggaccaaact tctggtaatg gaagtaccca tgtaa

<210> 2

<211> 234

<212> BEJIOK

<213> Bacteroides thetaiotaomicron VPI-5482

<400> 2

Met Lys Lys Val Ile Asp Arg Ala Ser Ser Arg Gly Tyr Phe

1 5 10

Gly Trp Leu Lys Thr His His Thr Phe Ser Phe Ala Asn Tyr
20 25 30

Pro Glu Arg Ile His Phe Gly Ala Leu Arg Val Leu Asn Asp

35 40 45
Val Asp Pro Ser Met Gly Phe Asp Thr His Pro His Lys Asn
50 55 60

Val Ile Ser Ile Pro Leu Lys Gly Tyr Leu Arg His Gly Asp

65 70 75

Gln Asn Thr Lys Thr Ile Thr Pro Gly Asp Ile Gln Val Met

85 90

Gly Ser Gly Ile Tyr His Ser Glu Tyr Asn Asp Ser Lys Glu
100 105 110

Leu Glu Phe Leu Gln Ile Trp Val Phe Pro Arg Ile Glu Asn

115 120 125
Pro Glu Tyr Asn Asn Phe Asp Ile Arg Pro Leu Leu Lys Pro
130 135 140

ctggctcaaa
tttcggagcec
tcatccacat
cgacagtgta
cagtggtatc
aatatgggta
tccgetgetg
ctccatcaaa
atattgtatg
cgtggccgat
ctctatcecgt

Asn His

15

Tyr Asn

Asp Ser
Met Glu

Val
80

sSer

Ser Thr

95

Glu Gln

Thr

Lys

Asn Glu

60

120
180
240
300
360
420
480
540
600
660
705



Leu Ser Leu Phe Ile Ser Pro Asn Gly Lys Thr Pro Ala Ser Ile Lys
145 150 155 160
Gln Asp Ala Trp Phe Ser Met Gly Asp Phe Asp Thr Glu Arg Thr Ile
165 170 175
Glu Tyr Cys Met His Gln Glu Gly Asn Gly Ala Tyr Leu Phe Val Ile
180 185 190
Glu Gly Glu Ile Ser Val Ala Asp Glu His Leu Ala Lys Arg Asp Gly
195 200 205
Ile Gly Ile Trp Asp Thr Lys Ser Phe Ser Ile Arg Ala Thr Lys Gly
210 215 220
Thr Lys Leu Leu Val Met Glu Val Pro Met
225 230
<210> 3
<211> 720
<212> IHK
<213> JIcCKyCCTBEHHAas I[IOCJIEONOBATEJIBHOCTD
<220>
<223> TlocnemoBaTenbHoCcTh B. thetaiotaomicron VPI-5482, onTuMmMsMpoOBaHHAS 10
KOIOOHAaM MJig sKchopeccum B E. coli
<400> 3
ggtaccatga aaaaagtgat tgatcgtgcg agcagccgtg gctattttaa ccatggctgg 60
ctgaaaaccc atcatacctt tagcttcgcg aactattata atccggaacg cattcatttt 120
ggcgcgctgce gtgtgctgaa cgatgatagc gtggatccga gcatgggctt tgatacccat 180
ccgcacaaaa acatggaagt gattagcatt ccgctgaaag gctatctgcg tcatggcgat 240
agcgtgcaga acaccaaaac cattaccccg ggtgatattc aggtgatgag caccggcagce 300
ggcatttatc atagcgaata caacgatagc aaagaagaac agctggaatt tctgcagatt 360
tgggtgtttc cgcgtattga aaacaccaaa ccggaatata acaactttga tattcgcccg 420
ctgctgaaac cgaacgaact gagcctgttt attagcccga acggcaaaac cccggcgagce 480
attaaacagg atgcgtggtt tagcatgggc gattttgata ccgaacgcac cattgaatat 540
tgcatgcatc aggaaggcaa cggcgcgtac ctgtttgtga ttgaaggcga aattagcgtg 600
gcggatgaac atctggccaa acgtgatggce attggcattt gggataccaa aagcttcage 660
attcgtgcga ccaaaggcac caaactgctg gtgatggaag tgccgatgta ataagagctc 720
<210> 4
<211> 238
<212> BEJIOK
<213> JIcCKyCCTBEeHHAas I[IOCJIeOOBaATEeJIbHOCTD
<220>
<223> TocnenoBaTesbHOCTHL B. thetaiotaomicron VPI-5482, onTuMm3MpoOBaHHAS IO
KOomoHaM IJis skchopeccum B E. coli
<400> 4
Gly Thr Met Lys Lys Val Ile Asp Arg Ala Ser Ser Arg Gly Tyr Phe
1 5 10 15
Asn His Gly Trp Leu Lys Thr His His Thr Phe Ser Phe Ala Asn Tyr
20 25 30
Tyr Asn Pro Glu Arg Ile His Phe Gly Ala Leu Arg Val Leu Asn Asp
35 40 45
Asp Ser Val Asp Pro Ser Met Gly Phe Asp Thr His Pro His Lys Asn
50 55 60



Met Glu Val

65
vVal

Ser Gln

Ser Thr Gly

Glu Gln Leu

115
Thr

Lys Pro

130
Glu

Asn Leu

145
Ile

Lys Gln

Thr Ile Glu

Val Ile Glu

195
Ile

Asp Gly

210
Thr

Lys Gly

225

<210> 5

<211> 720
<212> IOHK
<213>

<220>
<223>

<400> 5

ggtaccatga
cttaaaactc
ggtgctcttce
ccacataaaa
tcagttcaaa
ggaatttatc
tgggtctttc
cttcttaaac
attaaacaag
tgtatgcatc
gctgatgaac
attcgtgcta

<210> 6

<211> 238
<212> BEJI
<213> Vck

<220>
<223>

Ile Ser

Thr
85

Asn

Ser
100

Gly
Glu Phe
Glu Tyr

Ser Leu

Ile

70

Lys

Ile

Leu

Asn

Phe

Pro Leu

Thr Ile

Tyr His

Gln Ile

120
Asn Phe
135

Ile Ser

150

Ala
165

Asp

Tyr
180

Cys
Gly Glu
Gly Ile

Lys Leu

Trp

Met

Ile

Trp

Leu

Phe Ser

Gln

His

Val
200

Ser

Asp Thr

215

Val Met

230

[locyegoBaTeJIbHOCTL B.
KOOOHaM mOJd 3Kchnpeccum B L.

aaaaagttat
atcatacatt
gtgttcttaa
atatggaagt
atacaaaaac
attcagaata
cacgtattga
caaatgaact
atgcttggtt
aagaaggtaa
atcttgctaa
caaaaggtac

OK
YCCTBEHHAHA

[locnenoBaTeJIbLHOCTE B.
KOOoOHaM mJid 3Skcnpeccum B L.

lact

tgatcgtgct
tagttttgcc
tgatgattca
tatttcaatt
aattacacct
taatgattca
aaatacaaaa
ttcacttttt
ttcaatggga
cggcgcttat
acgtgatgga
aaaacttctt

I1oCcJyiegoBaT

lact

Lys Gly Tyr

75
Thr Pro
90

Gly

Ser Glu

105

Tyr

Trp Val Phe

Asp Ile Arg

Pro Asn Gly

155
Met Gly
170

Asp

Glu
185

Gly Asn

Ala Asp Glu

Lys Ser Phe

Glu Val Pro

235

JVIckyCcCTBEHHAd [IOCJeNOoBaTEeJIbHOCTD

is

tcatcacgtg
aattattata
gttgatccat
ccacttaaag
ggagatattc
aaagaagaac
ccagaatata
atctcaccaa
gattttgata
ctttttgtta
attggaattt
gttatggaag

€JIbHOCTb

is

Leu Arg His

Asp Ile Gln

Ser
110

Asn Asp

Pro Arg Ile

125

Pro Leu Leu

140

Lys Thr Pro

Phe Asp Thr

Gly Ala Tyr

190
Leu Ala
205

His

Ser Ile

220

Arg

Met Glu Leu

thetaiotaomicron VPI-5482,

gatattttaa
atccagaacg
caatgggatt
gatatcttcg
aagttatgtc
aacttgaatt
ataatttcga
atggaaaaac
cagaacgtac
ttgaaggtga
gggatacaaa
ttccaatgta

thetaiotaomicron VPI-5482,

Gly Asp

80

vVal
95

Met

Lys Glu

Glu Asn

Lys Pro

Ala Ser

160

Glu
175

Arg
Leu Phe
Lys Arg

Ala Thr

OINTVMM3NMPOBaHHAA 110

tcatggatgg
tattcatttt
tgatacacat
tcatggtgat
tacaggatca
tcttcaaatt
cattcgtcca
accagcttca
aattgaatat
aatttcagtt
atcattttca
ataagagctc

OINTVMM3NMPOBaHHAA II0

60

120
180
240
300
360
420
480
540
600
660
720



<400>

Gly

Asn

Tyr

Asp

Met

65

Ser

ser

Glu

Thr

Asn

145

Ile

Thr

vVal

Asp

Lys
225

Thr

His

Asn

Ser

50

Glu

vVal

Thr

Gln

Lys

130

Glu

Lys

Ile

Ile

Gly

210

Gly

<210>
<211>
<212>
<213>

<400>

Met

Asp

Ser

Val

Lys

Trp

Asp

Ala
50

6
Met

Gly

Pro

35

vVal

Val

Gln

Gly

Leu

115

Pro

Leu

Gln

Glu

Glu

195

Ile

Thr

7
234

Lys

Trp

20

Glu

Asp

Ile

Asn

ser

100

Glu

Glu

Ser

Asp

Tyr

180

Gly

Gly

Lys

BEJIOK
Bacteroides

7
Lys

Leu

Arg

35

Pro

Val
Asp
20

Ile

Gly

Lys

Leu

Arg

Pro

Ser

Thr

85

Gly

Phe

Tyr

Leu

Ala

165

Cys

Glu

Ile

Leu

Ile

Ser

Asn

Glu

Val

Lys

Ile

Ser

Ile

70

Lys

Ile

Leu

Asn

Phe

150

Trp

Met

Ile

Trp

Leu
230

Ile

Thr

His

Met

55

Pro

Thr

Tyr

Gln

Asn

135

Ile

Phe

His

Ser

Asp

215

Val

Asp

His

Phe

40

Gly

Leu

Ile

His

Ile

120

Phe

Ser

Ser

Gln

vVal

200

Thr

Met

Arg

His

25

Gly

Phe

Lys

Thr

ser

105

Trp

Asp

Pro

Met

Glu

185

Ala

Lys

Glu

Ala

10

Thr

Ala

Asp

Gly

Pro

90

Glu

vVal

Ile

Asn

Gly

170

Gly

Asp

Ser

Val

Ser

Phe

Leu

Thr

Tyr

75

Gly

Tyr

Phe

Arg

Gly

155

Asp

Asn

Glu

Phe

Pro
235

Ser

ser

Arg

His

60

Leu

Asp

Asn

Pro

Pro

140

Lys

Phe

Gly

His

Ser

220

Met

thetaiotaomicron VPI-5482

His

Tyr

Phe

Gly

Lys Ala Asp

His Thr Phe

25

Gly Ala Leu

40

Phe Gln Thr

55

Thr

10

Ser

Arg

His

Arg

Phe

vVal

Pro

Gly

Asp

Leu

His
60

Arg

Phe

vVal

45

Pro

Arg

Ile

Asp

Arg

125

Leu

Thr

Asp

Ala

Leu

205

Ile

Glu

His

Glu

Asn

45

Lys

Gly

Ala

30

Leu

His

His

Gln

ser

110

Ile

Leu

Pro

Thr

Tyr

190

Ala

Arg

Leu

Ser
Tyr
30

Asp

Asn

Tyr

15

Asn

Asn

Lys

Gly

vVal

95

Lys

Glu

Lys

Ala

Glu

175

Leu

Lys

Ala

Gln
15
Phe

Asp

Met

Phe

Tyr

Asp

Asn

Asp

80

Met

Glu

Asn

Pro

Ser

160

Arg

Phe

Arg

Thr

Tyr

Asp

Lys

Glu



Ile

65

Lys

Gly

Val

Pro

Leu

145

Gln

Gly

Glu

Met

Ser
225

Ile

Asn

Thr

Glu

vVal

130

Ala

Asp

Tyr

Gly

Gly

210

His

<210>
<211>
<212>
<213>

<400>

Met

Asp

Ser

Val

Ile

65

Lys

Gly

val

Lys

Trp

Asp

Ala

50

Ile

Asn

Thr

Glu

Ser

sSer

Gly

Phe

115

Tyr

vVal

Thr

His

Glu

195

vVal

Ile

8
234

Ile

Arg

Ile

100

Leu

Lys

Ile

Trp

Leu

180

Ile

Tyr

Leu

BEJIOK
Bacteroides

8
Lys

Leu

Arg

35

Pro

Ser

ser

Gly

Phe
115

Val

Asp

20

Ile

Gly

Ile

Arg

Ile

100

Leu

Pro

Ile

85

Phe

Gln

Asp

Val

Phe

165

His

Val

Asp

Leu

Ile

Ser

Asn

Glu

Pro

Ile

85

Phe

Gln

Leu

70

Ile

His

Ile

Phe

Ser

150

Ser

Gln

Val

Thr

Ile
230

Lys

Thr

Ser

Trp

Ser

135

Pro

Ile

Ser

Asp

Lys

215

Glu

Gly

Val

Glu

Ile

120

Ile

Asp

Gly

His

Gly

200

Ser

Val

His

Gly

Val

105

Met

Lys

Gly

Lys

Gly

185

Glu

Phe

Pro

Leu

Glu

90

Asn

Pro

Glu

Ser

Val

170

Gly

Val

Glu

Met

Gln

75

Ile

Ala

Arg

Leu

Thr

155

Glu

vVal

Leu

Leu

thetaiotaomicron CAG:40

His

Tyr

Phe

Gly

Leu

70

Ile

His

Ile

Lys

His

Gly

Phe

55

Lys

Thr

Ser

Trp

Ala

Thr

Ala

40

Gln

Gly

Val

Glu

Ile
120

Asp

Phe

25

Leu

Thr

His

Gly

Val

105

Met

Thr

10

Ser

Arg

His

Leu

Glu

90

Asn

Pro

Arg

Phe

vVal

Pro

Gln

75

Ile

Ala

Arg

His

Gln

Ser

Glu

Glu

140

Pro

Ala

Tyr

Lys

Glu
220

Gly

Asp

Leu

His

60

His

Gln

Ser

Glu

Gly

Thr

Pro

Arg

125

Arg

Ala

Gly

Ile

Arg

205

Thr

His

Glu

Asn

45

Lys

Gly

Thr

Pro

Arg
125

Asp

Met

vVal

110

Asn

Pro

Ser

Lys

Phe

190

Arg

Leu

sSer

Tyr

30

Asp

Asn

Asp

Met

Val

110

Asn

Ser

Ser

95

Glu

Thr

Asn

Leu

Lys

175

Leu

Asp

Lys

Gln

15

Phe

Asp

Met

Ser

Ser

95

Glu

Thr

Lys

80

Ala

Pro

His

Glu

Leu

160

Leu

Ile

Gly

Asp

Tyr

Asp

Lys

Glu

Lys

80

Ala

Pro

His



Pro

Leu

145

Gln

Gly

Glu

Met

Ser
225

Val

130

Ala

Asp

Tyr

Gly

Gly

210

His

Tyr

vVal

Thr

His

Glu

195

Val

Ile

Lys

Ile

Trp

Leu

180

Ile

Tyr

Leu

Asp

Val

Phe

165

His

Val

Asp

Leu

Phe

Ser

150

Ser

Gln

Val

Thr

Ile
230

ser

135

Pro

Ile

Ser

Asp

Lys

215

Glu

Ile

Asp

Gly

His

Gly

200

ser

Val

Lys

Gly

Lys

Gly

185

Glu

Phe

Pro

Glu

Ser

vVal

170

Gly

vVal

Glu

Met

Leu

Thr

155

Glu

vVal

Leu

Leu

Glu

140

Pro

Ala

Tyr

Lys

Glu
220

Arg

Ala

Gly

Ile

Arg

205

Thr

Pro

Ser

Lys

Phe

190

Arg

Leu

Asn

Leu

Lys

175

Leu

Asp

Lys

Glu

Leu

160

Leu

Ile

Gly

Asp
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SOPMYJIA MN3OEBPETEHNA

1. TIlosmnenTtmn HP wmiIM ODOJIMHYKJIeOTMIHAS IIOCJIeOIOBaTeJIbHOCTL,
KoOupyoma s [IOJIMIIENITU HP, MJIIN KJIeTKa—-xX034MH, comepxama s
YKa3aHHYID [OJIMHY KJIEOTUIHYIO [IOCJIENOBATEJILHOCTS , WM KJIeTKa-
X034MH, coIepxXamasa »SKCIPEeCCUMOHHEM BeKTOp, CcoIepXalui yKa3aHHY
[IOJIMHYKJIEOTUIHYIO II0CJIENOBATEJILHOCTL, MOJIA MCIOJIb30BaHUA B JIeUeHUU
U/ MM OpeloTBpalleHuy 3adojieBaHMa y CyObekKTa; IIPM STOM YyKasaHHOe
zaboJieBaHMe IMpencTaBJigeT cofoM BOCHAJIMUTeJIbHOe 3abojieBaHMe W/UIn
ayToMMMyHHOe 3aboJjieBaHMe; IIPpM 2TOM YKa3aHHHM I[IOJIMIIENTUI MMeeT II0
MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ
ID NO ¢, JMOo UMX BapuaHTaMmu, ToMoJioTraMy, bparMeHTaM  MJIU
[IPOU3BOIHEIMA ; u npu 2TOM yKasaHHad [IOJIMHYKJIEOTHUIOHA S
IIOCJIeNOBATEJILHOCTE KOOMPYET IIOJUIIENTHI, KOTOPHM MMeeT II0 MeHbLIeM
Mepe 75% mpmeHTHMUHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmmum SEQ ID NO
6, JubO MX BapuaHTaMM, T'OMOJIOTaMM, O¢parMeHTaMy WJIM [IPOM3BOIHEIMI,
U/ UM TOpY  STOM yKasaHHasg IIOJMHYKJIEOTHMIHAA I[I0CJIeIOoBAaTEeJILHOCTD
MMeeT [0 MeHbler Mepe 75% mupmeHTHMUHOCTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, smbo mMxX BapMaHTaMM, TOMoJioTaMM, G¢parMeHTaMM
VIV TIPOMBBOIHBIMM .

2. TllosmmnenTun WIM IIOJIMHYKIJIEOTHMIHAaS II0CJIedOoBaTeJIbHOCTL, WU
KJIETKa-xXx03AMH IO TII. 1 1OJ9 WMCIOJb30BaHMA IO M. 1, TIIpPM D2TOM
ykasaHHoe 3abojieBaHMe IopaxaeT I[IMIEeBAPUTEJILHEM TPpakKT, CeKLUUO
OIMIEBAPUTEJBEHOTO TpakKTa, I[edeHb, KJEeTKM IIeueHM, BSIUTeJMalibHHE
KJIeTKMU, SIMOepMalibHEE KJIeTKMU, HeMpoHaJlbHEe KJIETKM, IIOYUKU,
ceJle3eHKY, JeTKue, cepale, IIOIKEJIYIOOUHYHD Xejlesy U/WIKM KJIeTKHU
IIOIKEJIYOOUHOM KeJIe3H.

3. TomumonenTun WM TODOJMHYKJIIeOTHMIHAaS II0CJeIOoBaTeJIbHOCTL, WM
KJIETKa-xXO034AMH IO TII. 1 1J4 WMCIOJb30BaHMA IO II. 1, TIOIpPM D3TOM
yKa3aHHOe 3aboJieBaHME BHOMpPAT n3 TPYIIIIEL, cocToqgmen nu3
BOCHaJIMTEJIBHOTO 3aboJjieBaHMn 4 KUIIEUHMKA (IBD), KOJIUTa,
PEBMATOMIOHOTO apTpUTa, IIcopMasa, PacCCedHHOTO CkJepo3a, Iuabera I
THUIIa, nueJmrakmm, aTOIINUYECKOTO oepMaTuTa, pUHUTA, CHMHIOpOMAa
pa3dpaxeHHoM Kumku (IBS), HA3BEeHHOTO KOJMUTa, IIayuuTa, OOJes3HU
Kposna, OYHKIMOHAJILEHOM OMCIIeIICUM, ATONNUYECKUX 3aboJieBaHUMN,
HEKPOTUIUPYKIIETO DHTEPOKOJINTA, BoJie3HM  HeaJIKOTOJILHOM  XUPOBOM

I/IH(]_)I/IJ'H:: Tpalunm IIedeHn, meﬂynquo—KI/{mequfix I/IH(beKLU/H/I, BOJIUAaHKMNM,
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HedppuTa/TJoMepyioHedpuTa, acTtmue, COPD, MMOKapIMTa, a TakKke UxX
codeTaHUM.

4. TloMOenTun WM IOIOJMHYKJIIeOTHMIHAasd II0CJeIoBaTeJIbHOCTEL, WM
KJIETKa-xXO34MH IIO0 TII. 1 1JI94 WMCIOJBb30BaHM4 IO II. 1, TIIpPM D3TOM
YKa3aHHOe 3aboJieBaHueE IpencTaBJIAeT coboun BOCIIaJIMTEeJIbHOE
3aboJjieRaHMe KumeuHMka (IBD).

5. Tosmnentun HP MM OOJIMHYKJIIEOTHMIOHAS IIOCJIEOOBATEJIbHOCTE,
KoOupymola s [IOJIUIIENITUI HP, MJIIN KJIeTKa—-x034MH, conmepxamas
YKa3aHHYID [NOJIMHY KJIEOTUIHYIO [IOCJIEOOBATEJIBHOCTE , W KJIeTKa-
X034MH, coIepxXamasa »SKCIPEeCCHMOHHEM BEeKTOp, CcoIepXalMM YyKa3aHHY
[NOJIMHYKJIEOTUIOHYK IIOCJIeIOBaTeJIbHOCTEL, MHOJIS MCIOJIB30BaHUAg C LeJbl
MOOYJIALUMM BOCIIaJIeHMSd KJIETKM, TKaHM WM oplraHa Yy CyOBeKTa; IIpu
STOM YKaBaHHHM I[IOJUIIENTUI MMeeT II0 MeHbleM Mepe 75% MOeHTUUYHOCTU
c SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, smbo MxX BapMaHTaMM,
roMoJioTaMM, ¢parMeHTaM WM I[OIPOU3BOIOHEIMM, U IIPM STOM YyKa3aHHasd
INOJIMHYKJIEOTUAHAS II0CJIeIOBATEJIBHOCTE KOOUPYET IMOJMUIIENTHUI, KOTOPHM
MMeeT [0 MeHbler Mepe 75% mupmeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, Jmbo mMX BapMaHTaMM, TOMoJioTaMM, G¢parMeHTaMM
WIXM TIPOM3BOOHEIMM, W/MIM OPU STOM YyKasaHHag [IOJIMHYKJIIEOTHUOHAS
IoCJIeIOBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, umbo X BapuaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBMM .

6. IllomnenTul WM IIOJIMHYKJIEOTHMIOHAasS II0CJIedOoBaTeJIbHOCTL, WU
KJIETKa-xXO034AMH IO II. b5 1IJ4 WMCHOJb30BaHMA IO II. b5, IOIpM D3TOM
YKa3aHHBM IIOJIMIIENTUI WJIM IIOJIMHYKJIEOTHMIHAS II0CJIeIOBaTeJIbHOCTE,
MM KJIeTKa—-XO03AMH CIOCODCTByeT YMEeHBIIEeHMI BOCIaJIeHMS KJIeTKM,
TKaHM MJIM oOpTaHa.

7. ToIuMOenTun WM ODOJMHYKJIIeOTHMIHAaS II0CJIeIOoBaTeJIbHOCTL, WM
KJIETKaA-XO34MH IO II. 5 MM 6 @OJIS MCIOJB30BaHMA IO II. 5 maIm 6, IIpu
2TOM VYKa3aHHasd KJeTKa, TKaHbL WJM OopTraH OpedcTaBJgeT cobon
IMMEeBaAPUTEJILHEIM TPpaKT, CeKIMID OIMIEeBapUTeIbHOT'O TpakTa, IIeueHb,
KJIeTKM  IIedeHH, SNIUTeJIMAaJIbHEE  KJIeTKU, SMIMIOepMallbHEIE  KIIETKU,
HelpoHaJIbHEEe KJIeTKMU, IIOUKM, ceJle3eHKY, JeTKMue, cepnue,
IOMXEJIYOOUHYIO KeJjle3y U/MIM KJIIeTKM IOIKEJIYIOOUHOM XeJle3H.

8. lloJunenTrI WJIM IIOJIMHYKJIEOTMIHASA II0OCJIeOOBaTeJIbHOCTL, WIIK

KJIETKaA-X034MH II0 JKOoMYy M3 IIYHKTOB 5-7 1OJ4 WCIOJB30BAaHMSA IIO



168

JoboMy M3 IOIyHKTOB 5-7, 1@OpM 5STOM VYVKa3aHHHM [TOJUIENTUO WK
MMOJIMHYKJIEOTHUIHA A [IOCJIENOBATEJIBHOCTE, VIV KJIeTKa—-xX03AUH
crnocofbcTByeT yYMEHBIIeHMIO BOCIAaJIeHMSa D2OUTeJIMaJIbHEX KJIETOK TKaHU
WM opTaHa.

9. IommnenTtmn HP wmiIM DOJIMHYKJIeOTMIHAaS IIOCJIeOIOBaTeJILHOCTD,
KOoOupyoma s [IOJIUIIENITUI HP, MJIIN KJIETKa—-xX0341H, comepxamas
YKa3aHHYID [NOJIMHY KJIEOTUIHYIO [IOCJIENOBATEJIBHOCTE , VI KJIeTKa-—
X034MH, coIepxXamasa »SKCIPEeCCHMOHHEM BEeKTOp, CcoIepXaluM yKa3aHHY
MNOJIMHYKJIEOTUOHYK IIOCJIeIOBaTeJIbHOCTEL, MHOJIS MCIOJIB30BaHUAg C LeJblo
[IOBHIIEHM S LI&JIOCTHOCTM KMIIEUHOTO Oapbkepa Yy CyOBeKTa; IIpU DTOM
YKasaHHBEM TIOJIMIIENTUI MMeeT IIO MeHbmey Mepe 75% WMOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo HuUX BapuaHTaMu,
roMoJioTaMM, ¢parMeHTaM WM I[OIPOU3BOIOHEIMM, UM IIPM STOM YyKa3aHHasd
NOJIMHYKJIEOTUOHAS II0CJIeIOBATEJILHOCTE KOOUPYET IMIOJUIIENTHUI, KOTOPHM
VMeeT [0 MeHbler Mepe 75% mupmeHTMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mam SEQ ID NO 6, gmubo muX BapMaHTaMM, I'OMOoJioTaMM, OGparMeHTaMu
WIM T[OPOVBBOOHEIMM, W/WMIM IOIPM STOM YKa3aHHasgd I[IOJMHYKJIEOTUIHAS
IocJyleIoOBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmum SEQ ID NO 5, umbo mUxX BapMaHTaMM,
ToMoJIoTaMM, O¢parMeHTaMM WM IIPOM3BOIHBIMM .

10. TIlosmnenTtun HP WM [DOJIMHYKJIEOTUIOHAas II0CJIedOoBaTeJIbHOCTD,
KoOupyoma s IIOJIUIIEI T HP, MJIN KJIETKa-xX0341H, comepxamas
YKa3aHHYID MIOJIMHY KJIEOTUIHYIO [IOCJIeOOBaATEJIbHOCTE , VI KJIeTKa-—
X034MH, coIepxXalas SKCIPeCCUMOHHEM BEeKTOP, CcoIepXalul yKas3aHHYI
MNOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTEL, MIOJSA MCIOJB30BaHMA C LeJbl
U3MeHeHUsa OakKTepMalJIbHOT'O COCTaBa B TKaHM MJIM OpTraHe IJId CO3IaHMu4g
foJiee TIIOJIE3HOM MMKPOOMOTH, MNIPEedlOoUuTHUTEeJILHO JIS MCIOJL30BaHug C
LIeJIbID CHWXEHMS YPOBHSA OOHOTO MM 0oJjlee BUIOB COpaXmBamIMX
JJaKTo3y OaKTepuld B TKaHM MJIM opTaHe VY CyObekTa U/UJIUM CHUXKEHMUS
YPOBHA OIHOTO WM 0oJiee BUOOB He cOpaxuBallMxX JakKTo3y OaKTepuil B
TKaHM MJIM opTaHe Yy Ccy®bheKTa; IIPM S5TOM YKa3aHHBM IIOJUIIENTUI UMeeT
10 MeHbIel Mepe 75% mmeHTuuHocTM Cc SEQ ID NO 2, SEQ ID NO 4 wiu
SEQ ID NO 6, mmubo wuMxX BapMaHTaMM, TI'OMOJIOTaMMu, OQparMeHTaMV WK
[IPOM3BOIHEIMMU ; u npu 2TOM yKas3aHHadg MOJIMHYKJIEOTHUIHA A
IOCJIeIOBaATEJIbHOCTEL KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHbIel

Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
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6, Jmbo MX BapMaHTaMu, IT'OMOJIOTaMM, OQparMeHTaMV WM [IPOM3BOIHBMU,
U/ MM OpM  STOM YKasaHHasdg I[IOJIMHYKJIIEOTUMOHAS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WV TIPOM3BOIHEIMM .

11. TlogumnenTun WM IOIOJMHYKJIeOTMIHAad II0CJIedOoBaTeJIbHOCTL, WIIK
KJIETKa-xO034MH 10 II. 10 @minsga wucnoJgb3oBaHuMag 1o . 10, [Opu 3ToM
yKasaHHY TKaHb WJIM OpTraH BHOMpalT M3 TPYIIH, COCTOAmMeN U3
OpEDKEeUHHX JUMOaTUUEeCKMX VY3JIOB, IIeUueHM, I[IOIXKEeJIYIOUHOM XeJle3H,
ceJle3eHKM, IIOUeK, cepmlla, JEeTrKMX, a TakKke MX COUeTaHUM.

12. TlojqunenTtuny HP WM T[IOJMHYKJIEOTUIOHAasS II0OCJIEeIOBaTeJILHOCTD,
Kooupyola s [IOJIUIIENITUI HP, I KJIETKa-xX034MH, conepxala s
YKa3aHHYID [IOJIMHY KJIEOTUIHYIO IocJIeIOBaTeJIbHOCTE , W KJIeTKa-—
XOBAUH, CcomepXallas SKCIPEeCCUOHHEM BEeKTOp, CoIepXalul YKa3aHHYIO
INOJIMHYKJIEOTUOHYK IIOCJeIOBaTeJIbHOCTL, MOJIA MCIOJIB30BaHUA C LeJblo
NonmepXaHusd OJMHE TOJICTOTO KMIEUHUKA WU/MIM TOHKOTO KUIEeUHUKa Y
cy®beKkTa,; IOIpYM BSTOM YKa3aHHBEM IDOJUIIENTUI ¥VMeeT II10 MeHbIer Mepe
75% wmpeHTHMUHOCTM Cc SEQ ID NO 2, SEQ ID NO 4 wmimm SEQ ID NO 6,
JuMbo MxX BapMaHTaMM, T'OMOJIoTaMM, O¢parlMeHTaMM WJIM I[IPOMU3BOIOHEIMM; U
IpM 2TOM YKasaHHasa I[IOJMHYKIIeOTHMIOHAS II0CJeOOoBaTeJIbLHOCTE KOOUPYET
IOJIMIIEIITUI, KOTOPHM MMeeT II0 MeHbleld Mepe 75% mMIeHTUMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo mUxX BapMaHTaMHu,
TOMOJIOT'aMM, dparMeHTaMM « MJIM  [IPOM3BOIHBEIMMU, n/ U Ipu 2TOM
yKazaHHad IOJMHYKJIEOTHMIHAaS IIoCJIedoBaTeJIbHOCThE MMeeT II0 MeHbIeln
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mam SEQ ID NO
5, 1mbo MX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IPOM3BOIHEMI .

13. ToaumnenTun WIM IIOJIMHYKJIeOTHMIHAasa II0CJIeldOoBaTeJIbHOCTL, WIIMK
KJIETKa-X0349MH rio II. 12 oJid MCIIOJIE30BaHUA 1o II. 12,
npenoTBpamanmme yMeHbIIeHne OJIVIHEL TOJICTOTO KMIIeUHMKa n/
npenoTBpamanmre yBeJIMdeHMEe IOJIMHE TOHKOTO KUIIEeUHMKA .

14 . TIlosmnenTtun HP WiIM [OOJIMHYKJIEOTHMIOHas II0CJIeOOoBaTeJIbHOCTL,
KoOMpyoma s [IOJIMIIENITUI HP, VI KJIeTKa—-xX034AMH, comepxama s
YKa3aHHYD MMOJIMHY KJIEO TUIHYIO [IOCJIENOBATEJIBHOCTE , WM KJIeTKa-
X034MH, coIepxXamas SKCIPeCCUMOHHEM BeKTOpP, CcoIepXallMi yKa3aHHY
MMOJIMHYKJIEOTUIHYK IIOCJIeIOBaTeJIbHOCTE, MIJSA WMCIOJB30BaHMA C LeJbo

YMEHEIIEHNMA PpPa3pPEBa KMIIEUHMKa Y CYOBEeKTa; I1pn STOM yKaSaHHBIIZ
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IIOJIMIIENITUL MMeeT II0 MeHblleM Mepe 75% mmeHTnuHocTm ¢ SEQ ID NO 2,
SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,
bparMeHTaMuM W [IPOU3BOIHEIMMA ; u npu 3TOM yKazaHHasda
IIOJIMHYKJIEOTUOHAS I[IOCJeOOBaATEeJILHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbO0 mMX BapMaHTaMM, I'OMoJioT'aMM, OGpalMeHTaMu
WX TIPOM3BOIOHBEIMM, W/WMIM OPU STOM YyKas3aHHAS [DOJIMHYKJIEOTHOHAS
[IOCJIeIOBaATEJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, smbo mMX BapuaHTaMHu,
ToMoJioTaMM, O¢parMeHTaMy WM IIPOM3BOIHBIMUA .

15. TlounenTun WM IIOJIMHYKJIEOTHIOHAaS II0CJIemOoBaTeJIbHOCTL, WIIK
KJIETKa-xXO034MH TII0 II. 14 @»Ojsa WMCHoJb30BaHMA IO II. 14, [Opu DTOM
YKaBaHHB I[IOJIMIIENTUO WMJIM IIOJIMHYKJIEOTHMIHAad IIOCJIeIOoBaTeJILHOCTE,
W KJIeTKa—-xX03AMH YMEHBIIAT I npeloTBpalanT HapylleHue
LEeJIOCTHOCTHA CIIU3UCTOTO BIUTEJIUA n/ U YMEHBIAKT W
openoTBpamanT COoKpalleHre KOJIMUeCTBa OOKAaJIOBUIHEIX KJIETOK B
DIUTETINNU, n/ YMEHBIIAKT I npenoTBpalmanT VHQMJIIb Tpallio
VMMYHHEIX KJIETOK B COOCTBEHHYI IIJIACTHMHKY CJAMBUCTOM  O0OO0JIOUKMU
KMIIeUHMKA .

l16. IlosmnenTtun HP WM [IOJMMHYKJIEOTUIOHAasS II0CJIedoBaTeJIbHOCTD,
KoOupyoma s IIOJIUIIEITHU HP, MJIIN KJIETKa-xX0341H, comepxama s
YKa3aHHYD [IOJIMHY KJIEOTUIHYIO [IOCJIeOOBaTEeJIbHOCTE , VI KJIeTKa-—
X034MH, coIepxXalas SKCIPEeCCUOHHEM BeKTOP, CcoIepXalrl yKa3aHHYI
INOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTEL, MIOJIS MCIOJB30BaHMA C LeJblo
pPeryJIALUUKM BKCIPEeCCUMM OOHOTO MM 0OoJiee NPOBOCHAJIMTEJIBHEX T'€HOB
U/ MM OOHOTO MM ©OoJlee TEeHOB, BIMSNMUX Ha IeJIOCTHOCTL Oapbepa, B
KJIEeTKe WJIM KJeTKax Yy CcyObeKTa,; IIpM 5STOM YKaB3aHHBM [IOJUIeNITHUI
VMeeT IO MeHbIleM Mepe 75% umeHTmMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
MM [IPOM3BOIHEIMMA ; u npu 2TOM yKas3aHHadg MNOJIMHYKJIEOTHUOHA S
IOCJIeIOBaATEJIbHOCTEL KOOUPYEeT IIOJIUIIENTUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMM, TI'OMOJIOT'aMM, OQparMeHTaMM WM I[IPOM3BOIHBMU,
U/ MM OpM  STOM YKasaHHad I[IOJIMHYKJIICOTHMOHAS I[IOCJIelOBaTeJIbHOCTE

VMeeT IO MeHbIeM Mepe 75% mumeHTMuyHoCcTM C SEQ ID NO 1, SEQ ID NO
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3 miam SEQ ID NO 5, mmbo muMxX BapMaHTaMM, IT'OMoJioTaMM, OQpaTlMeHTaMM
WY TPOM3BOIHEMMU .

17. TlomunenTtyn HP MM [DOJNMHYKJIEOTHMIOHAS II0CJIedOBAaTeJIbHOCTL,
Kooupymola g [IOJIUIIENITUL, HP, M KJIETKa—-xX034MH, comepxallasa
YKa3aHHY [OJIMHY KIIEOTULOHYIO [10CJIeIOoBaTEeJIbHOCTE , WJIn KJIeTKa-
X034MH, coIepxXamasa »SKCIPEeCCUMOHHEM BeKTOp, CcoIepXaluMi yKa3aHHY
MNOJNIMHYKJIEOTUOHYID IIOCJeOOBaTeJILHOCTL, IJIA MCIIOJIB30BaHMA C LeJblo
PeryJiAuMM HSKCIPeCCUM B KJIeTKe WIM KIJIeTKax y CcyOBbeKTa OOHOT'O WU

BoJlee T'eHOB, BHOPAHHHX M3 TPYIIHE, COCTOAmeN M3 I'eHa OeJjika 3-0eTa

M3 peleHepUpyRIMX OCTpOBKOB (Reg3b), I'eHa pPe3sUCTUMH-IIOOOOHOTO
TaMMa/pe3uCTUH-TIONOOHOTO BeTa DeJika (Retnlg|Retnlb), TeHa
caxapal3b-M30MaJibTa3H (aJlbda—-TJIoKo3uOas3k) (Si), TeHa »nedeH3UHa-

ansda 24 (Defa24), r1reHa 11-6eTa-IMIPOKCUCTEPOUN-OEeTUIPOTeHa3H
THUIIa 2 (Hsd11b2), TeHa 17-6eTa-TMIPOKCUCTEPOUI-OeIUIpOoTeHasH
Tuna 2 (Hsdl7b2), rTeHa pesucTuH-nomod®HOM MoJekyJis-0eTa (RELMb) u
TeHa SIepHOTO pellenTopa 1Dl/aidbda-pelenrtopa TUPEOUMOIHOTO TOPMOHA
(Nr1dl|Thra); nOpu 5TOM YKa3aHHHM [IOJUIIENTUI MMeeT II0 MeHbIen
Mepe 75% mpmeHTHMyHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO
6, JuBO MX BapuMaHTaMM, TI'OMOJIOTaMM, OQparMeHTaMM WJIM IIPOU3BOIHBIMMU ;
u npu 2TOM yKasaHHag IOJIMHYKJIEOTUIHA S IocJIeIOBaTEeJIbHOCTD
KooupyeT [IOJIUIIEI T, KOTOPHM  UMeeT IO MeHbIIeM  Mepe 75%
MIOIeHTHMYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, Jgubo ux
BapMaHTaMM, TOMOJIOTaMM, O(parMeHTaMy WJIM IOIPOM3BOOHEIMM, W/WIM IIPU
STOM YyKasaHHad I[IOJMHYKJIIeOTHIHAas II0CJIedOoBaTeJIbHOCTL MMeeT IO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 1, SEQ ID NO 3 mum SEQ
ID NO b5, JIMOO UMX BapuaHTaMmu, ToMoJIioTaMu, bparMeHTaM WU
IIPOU3BOIHEMHA .

18. IloaumnenTun WM IOJIMHYKJIEOTHMIHAS II0CJeloBaTeJIbHOCTL, WU
KJIETKa-xXO034AMH TIIO0 II. 17 @»OJI8 WMCHOJIb30BaHMA TIo . 17, TIIpU 3TOM
YKasaHHBM I[IOJIMIIENTUO WM I[IOJMHYKJIEOTHMIHAaA II0CJIelOoBaTeJILHOCTE,
MM KJIeTKa-xX03AMH CIHOCOOCTBYeT YMEeHBIEeHMIO SKCIPeCcCUM OIOHOTO WM
BoJlee T'eHOB, BHOPAHHHX M3 TPYIIIH, COCTOAmeM mu3 TI'eHa OeJjika 3-0eTa
N3 peleHepHpylIUX OCTpoBkOoB (Reg3b), TIeHa pe3mMCTUMH-IIOOOOHOTO
TaMMa/pe3UCTUH-TIONOOHOTO BeTa DeJika (Retnlg|Retnlb), T'eHa

PE3UCTUH-TIONODOHOM MOJIeKYJIE-0eTa (RELMD) , TeHa caxapa3H-—
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M30oMaJibTa3ue  (allibda-TUloKo3Mmase) (Si) U TIeHa »JedeH3UHa-albdpa 24
(Defa24) .

19. TloumenTun WM [IOJMHYKJIEOTHMIHAaS II0CJIeOOBaTeJIbHOCTh, WM
KJIETKa-xXO34MH TIIO0 II. 17 @#OJa WMCHIOJb30BaHMA IO . 17, TIIpU D3TOM
YKasaHHBEM I[IOJIUIIENTUO WM I[IOJMHYKJIEOTHMIHAad II0CIelOoBaTeJIbHOCTE,
WM KJIETKa-XO34MH CIIOCODCTBYET YBEJIMUEHMK DBKCIPECCUM OIHOTO WJIM
BoJjiee TeHOB, BHOPAaHHHEX M3 TPYIIH, COCTOoAmeM M3 TeHa l1l-Bera-
TUOPOKCUCTEPOUO-—nernoporeHasu Tuna 2 (Hsdllb2), reHa 17-0era-
TUOPOKCUCTEPOUO-—nernoporeHas3u Tuna 2 (Hsdl7b2) m T'eHa 4OepHOTO
penentopa 1D1/anvda-peunenTopa THUpeoumgHoTo TopmoHa (Nrldl|Thra).

20. Tomunentmun HP mMaIM DOIMHYKJIEOTMIHAasS IIO0CJemoBaTeJIbHOCTD,
Kooupyola s [IOJIUIIENITUL HP, VI KJIETKa-xX034UH, conepxala s
YKa3aHHYID [IOJIMHY KJIEOTUIHYIO IocJIeIOBaTeJIbHOCTE , VI KJIeTKa-
XOBAUH, CcomepXallas SKCIPEeCCUOHHEM BEeKTOp, CoIepXalul YKa3aHHYIO
INOJIMHYKJIEOTUOHYK IIOCJeIOBaTeJIbHOCTL, MOJIA MCIOJIB30BaHUA C LeJblo
YMeHbIIeHUS  aKTHUBaluM I[IPOBOCHAJMTEJILHEX I[IYyTel B KJIeTKe WM
KJIeTKkax Yy cCcy®beKTa; IOPpM STOM YKaB3aHHHM [IOJUIENTHUI ¥WMeeT IIO
MeHbIIe Mepe 75% mmeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmiam SEQ
ID NO o, JMOo UMX BapuaHTaMmu, ToMoJioraMu, bparMeHTaMM  MJIU
[IPOM3BOIHEIMA ; u npu 2TOM yKa3aHHasa MMOJIMHYKJIEOTHUIHA A
I0CJIeIOBATEJIbHOCTEL KOOUPYEeT IIOJIUIIEITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM [IPOM3BOIHEMU,
U/ MM OpM  STOM YyKasaHHad I[IOJIMHYKIIEOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHblleM Mepe 75% umeHTHMuHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMxX BapMaHTaMM, T'OMOoJIoTaMM, OQpaTlMeHTaMM
VIV TIPOM3BOIHEIMM .

21 . TNomunentmun HP MIM ODOJIMHYKJIIEOTMIHAaS II0CJIeIoBaTeJIbHOCTD,
KoOMpyoma s IOJIUIIENTUL HP, VI KJIETKa-xX0O34WH, comepxama s
YKa3aHHYD [MOJIMHY KJIEO TUIHYIO [IOCJIEOOBATEJILHOCTE , VI KJIeTKa-—
X034MH, coIepxXalmas SKCIPeCCUMOHHEM BeKTOpP, CcoIepXallui yKa3aHHY
MMOJIMHYKJIEOTUIHYK I[IOCJeIOBaTeJIbHOCTE, MIJISA WMCIOJB30BaHMA C LeJbo
YMEHbIIeHNS aKTUBHOCTU U/MiIM sKcopeccum NF-kf3 B KJeTKe WM KJIeTKax
y cybbekTa; IpM STOM YVKa3aHHHM IOJUIIENTHUI MMeeT II0 MeHbIeM Mepe

75% mpeHTHMUYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO o,
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JMBo MX BapMaHTaMM, TI'OMOJIoTaMM, O¢parMeHTaMu WJIM [IPOU3BOIHBEIMM; W
IpM 3TOM YyKas3aHHada IIOJMHYKIEOTUIHASd IIOCJeOOBaATEJIbLHOCTE KOIOUPYET
IIOJIMIIENITUL, KOTOPHEM MMeeT II0 MeHbleld Mepe 75% mioeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mymbo ¥MxX BapMaHTaMWu,
TOMOJIOT'aMM, bparMeHTaMu  WMJIM  [IPOUBBOIHEIMMU, /Ui Opu 2TOM
yKazaHHasa I[IOJMHYKJIEOTHMIHAaS IIOCJIeOOoBaTeJIbLHOCTE MMeeT II0 MeHblIeln
Mepe 75% mpmeHTHMyHOCTM C SEQ ID NO 1, SEQ ID NO 3 mim SEQ ID NO
5, mbo MX BapMaHTaMM, T'OMOJIOTaMM, O¢parMeHTaMu WJIM IIPOM3BOIHEMMA .

22 . llogunentun HP miM ODOJIMHYKJIEOTMIOHAS IIOCJIeOOBATEJIbHOCTE,
KoOoupymola s [IOJIUIIENITU HP, MJIN KJIETKa—-xX034MH, conepxaimas
YKa3aHHYID [IOJIMHY KJIEOTUIHYIO IoCcJIeOBaTeJIbHOCTE , W KJIeTKa-
XOBAUH, CcomepxXalas SKCIPEeCCUOHHEM BeEeKTOP, COIepXamul YKa3aHHYIO
INOJIMHYKJIEOTUOHYK IIOCJeIOBaTeJIbHOCTL, MOJIS MCIOJIB30BaHUA C LeJblo
YIyUlleHUSA COCTOAHUSA NIUIEBaApPUTEJILHOTO TpakKTa y CyObeKTa; IIPpU STOM
YKa3aHHBEM I[IOJUIIENTUI MMeeT II0 MeHbleM Mepe 75% UMIOIEHTUUHOCTH C
SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO 6, Jsmbo MX BapMaHTaMM,
roMoJioTaMM, ¢parMeHTaM WM [OIPOM3BOIOHEIMM, U IIPM STOM YyKa3aHHasd
INOJMHYKJIEOTUAHASA II0CJIeNOBATEJIBHOCTE KOOUPYET IMOJUIIENTHUI, KOTOPHM
VMeeT IIO0 MeHbIeM Mepe 75% umeHTHMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, Jmbo mMX BapMaHTaMM, TOMOJIoTaMM, G¢parMeHTaMM
WIXM TIPOM3BOOHEIMM, W/MIM OPU STOM YyKasaHHag I[IOJIMHYKJIIEOTHUOHAS
IoCJIeIOBATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo X BapuaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBIMU .

23. TloJmnenTun WJIM IDOJIMHYKJIEOTHMIHAaS II0OCJIeOOBATEJIbHOCTL, WIIU
KJIeTKa-x03sAMH 1[I0 JodoMy M3 IOYHKTOB 1-22 IJg MCIOJbL30BaHMUA IIO
JiodoMy M3 IIYHKTOB 1-22, OpM 5STOM YKaB3aHHHM [IOJUISNTUI WU
INOJIMHYKJIEOTHIHAaS IIOCJIEOOBATEJIbHOCTE, WMIM KJIEeTKa-XO3SAMH SABJISITCS
VHKAaTIICYJINPOBaHHEMH .

24 . TlonunenTtung IO JOOOMYy M3 IIYHKTOB 1-23 1OJI9 MCIIOJIBL30BAHUA
nmo JimwoboMy M3 OYHKTOB 1-23, OpedcTaBJIdmUM cobo peKOMOMHAHTHHM
[IOJIMIIENITHUI .

25. [TONMMHYKIJIEOTUIHA A [IOCJIEOOBATEJIBHOCTE 1o JIBoMy nus
IOYHKTOB 1-23 1OJg MWMCIOJBL30BaHMA IO JioOoMy M3 IIyHKTOB 1-23 B
ciaydae, KoToa SKCIPEeCCUOHHBM BEKTOP COIEepPXUT YKazaHHYD

IIOJIMHYKIIEOTHMIOHYI IIOCJIeIOBaATEJIEHOCTE.
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26. @apMaHeBTquCKaH KOMIIO3MIINA, colepXamad IIOJIMIIEIITV ]I HP
i IIOJIMHYKJIEOTHMIOHYIO TIIOCJIeOoOBaAaTEeJIBHOCTE, KOIMpPpYyRIyKn IIOJIMIIEIITVI

HP, wmIM KJIETKY-XO034MHa, COIOepXallyld YKa3aHHYD IIOJIMHYKJICOTHUIHYIO

I1oCJIenoBaTeJIEHOCTE, i RIIETKY—-X0O3AMHAa, colepXxalryio
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬁ YKa3aHHY IIOJIMHYKJICOTUIHYIO
I1ocjyienoBaTeJIEHOCTE, u @apMaHeBTquCKM HpM@MﬂeMﬂﬁ SKCIUIIMEHT,

HOCUTEJIL MM paz3baBuUTesIb; OPYM 2TOM YyKa3aHHBM IOJUIIENTUI MMeeT IIO
MeHbImeM Mepe 75% mmeHTHMUuHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ
ID NO o, Jubo ¥xX BapMaHTaMy, roMoJiorami, dpparMeHTaMM = WIIU
[IPOU3BOIHEIMA ; n npu 5TOM yKa3aHHasd MNOJIMHYKJIEOTHUIHA A
[IOCJIEIOBATEJIbHOCTE KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHBbIeMn
Mepe 75% mpmeHTMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO
6, JubO MX BapuaHTaMM, TI'OMOJIOTaMM, OGparMeHTaMy WJIM [IPOM3BOIHEIMI,
U/ UM TOpY  STOM YyKasaHHasg IIOJMHYKJIEOTHMIHAS I[I0CJIeIOoBaTEeJILHOCTD
MMeeT [0 MeHbler Mepe 75% mupmeHTMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo ux BapMaHTaMM, I'OMOoJioTaMy, OGparMeHTaMu
WV TIPOM3BONOHEIMMA .

27. dapMalleBTHMUEeCKad KOMIO3MLUMA IIO II. 26, B KOTOpOM
YKaBaHHB I[IOJIMIIENTUO WM IIOJIMHYKJIEOTHMIHAaS IIO0CJIelOoBaTeJIbHOCTE,
WM KJIeTKa—-XO03AMH ABJIAKNTCH MHKAIICYJMPOBAHHBEMMU .

28. OdapMmaleBTHUUeCKasd KOMIIO3UIMA IO HO. 26 miau 27, B KOTOPOMU
yKasaHHBM IOJIUIIENTUL nIpencTaBJIgeT cobom PEeKOMOVHAHTHEIM
[IOJIMIIENTUL .

29. OdapMmaleBTHUeCKasd KOMIIO3UIMA IO M. 26 miau 27, B KOTOPOHU
SKCIPEeCCUOHHEM BEKTOP COOEepPXUT YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBaTEeJIbHOCTE .

30. IImTaTenkHasda pobaBka, comepxamasa noJumnentun HP  wiam

NOJIMHYKJIEOTUOHYID I[IOCJIeIOBATEJIbHOCTL, KOIUPYKIYH IoJuIlenTtun HP,

I KJIIETKY—XO34MHa, comepXallyno YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, i RIIETKY—X0O3A4AMHAa, CcoepXxalyio
SKCHpeCCMOHHHﬁ BEKTOpP, conepxammﬂ YKas3aHHY IIOJIMHYKJIEOTUIHYIO
I1I0CJIenOoBaTeJIEHOCTE, u HpMeMﬂeMHﬁ IOJIA IIMTaHNA SKCIMIIMEHT,

HOCUTEJIL MM paz3baBUTesIb; OPpM 2TOM YKa3aHHBM IOJUIIENTHUI MMeeT IIO
MeHbeM Mepe 75% umenTmMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmuam SEQ
ID NO o, JMOO UX BapuaHTaMmu, ToMoJIoTaMu, bparMeHTaMM WU

IIPOMI3BOOHEMIL ; n I1pm STOM YKas3aHHa#Ad IIOJIMHYKJIEOTMIHAaA
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IOCJIeIOBaTEJIbHOCTEL KOOUPYEeT IIOJIMIIENTUI, KOTOPHM MMeeT IO MeHbIeln
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMu, TI'OMOJIOT'aMM, OQparMeHTaMV WM IIPOM3BOIHBIMUA,
U/ OpM  S5TOM YKasaHHasg I[IOJIMHYKJIIEOTUMOHAS I[IOCJIelOBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMu
WV TIPOMBBOIHEIMUA .

31. ImraTenbHas npobaBka 1o 1. 30, B KOTOpPOM YKa3aHHHM
[IOJIMIIENTUI WM IIOJMHYKJIEeOTHMIHAaS IIO0CJeIOoBaTeJIbHOCTh, MM KJeTKa-

XO3AVH ABJIAKTCA MHKAIICYJIMPOBaAHHEMUA .

32. IurarenpHasd HobaBka no o. 30 wmimm 31, B KOTOpOM
YKa3aHHEN IOJIUIIENTUL IpeIcTaBJIgeT cobon PeKOMOVHAHTHEI
IOJIUIIENITUL .

33. IuraTesbHas npodaBka no n. 30 wmimm 31, B KOTOpOM
SKCIIPEeCCUOHHEM BEKTOD COLEPXUT YKa3aHHY HNOJIMHYKJIEO TUOHYIO

[IOCJIeIOBATEJIbHOCTE .

34, KopmMmoBoOM IpOOyKT, IUIMeBOM OpOOyKT, OMOJIOTUUECKU
AKTMBHAaSA numeBas nodaska WM  OumeBas nobaska, comepxamme
IIOJIUIIEITHUI HP, W IIOJIMHYKJIEO TUIHYIO IOCJIeIOBAaTEeJIbHOCTE,
KOIVPYIIYIO IIOJIUIIEITHU HP, MJIN KJIETKY—-X034MHa, coIepxalyo
yKa3aHHYID [IOJIMHY KJIEOTUIHYIO IIOCJIEOOBAaTEeJILHOCTD, 2R KJIETKY—
X034MHa, CcoIepXallyld SKCIPEeCCHUOHHBM BEeKTOP, COIepXallri yKa3aHHYI
MNOJIMHYKJIEOTUIHYIO I[IOCJIEOOBATEJILHOCTE ; npu 2TOM yKa3aHHEM
IIOJIMIIENITUI MMeeT II0 MeHblel Mepe 75% umeHTnuHocTm ¢ SEQ ID NO 2,
SEQ ID NO 4 wmimm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwM,
bparMeHTaMm W [IPOU3BOIHEIMMA ; u npn 2TOM yKazaHHasa
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBATEeJIbLHOCTL KOIUPYEeT IOJMUIIEITHUI, KOTOPHM
VMeeT IO MeHbIleM Mepe 75% umeHTmMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
WIXM TIPOM3BOOHEIMM, W/MIM OPU STOM YyKasaHHaS [DOJIMHYKJIIEOTHUOHAS
IoCJIeIoBaTeJIbHOCTL MMeeT II0 MeHbllel Mepe 75% uMIoeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMHu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBIMU .

35. KopMmoBOM IpOOyKT, IMIeBOM NIpOOyKT, DMoOJIOTHUYEeCKHA
aKTMBHasA IIOumeBasd nJodaBKa WM OumeBas pobaBka IO II. 34,

oTJIMYaKnmmecHd TeM, gTo yKaSaHHHﬁ KOpMOBOﬁ IIPOOyKT, IMIeBOM
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NIPOOyKT, OMOJIOTHUYECKM aKTMBHasg IOumeBasa »pDobaBkKa WIM [IMUIeBas
notaBKa HABJAKOTCSA MHKAICYJIVMPOBAaHHBIMU .

36. KopMoBOM NIpOOyKT, IMIeBOM NIPOOyKT, BMoJIOTUYEeCKHA
aKTMBHaA IOumekasd nodaBKa MM oOMeBas JobaBka no n. 34 wmiam 35, B
KOTOPEIX VYKa3aHHHM I[IOJUIIENTHI OIpedcTaBJgeT coboM peKoMOMHAaHTHHM
[IOJIMIIENITHUI .

37. KopMoBOM IPOOYyKT, IMIeBOM NIPOOyKT, BMOJIOTUYEeCKHA
aKTMBHaA IOumekasd nobaBKa MM oOUeBas mgobaBka no n. 34 wiam 35, B
KOTOPHX SKCIPEeCCUOHHBEM BEKTOP COIEPXUT YKa3aHHY
MNOJIMHYKJIEOTUIOHYK IIOCJIENOBATEJIEHOCTE.

38. Cnoco® mnojaydeHMsa OGapMalleBTUMUECKOM KOMIOBULMM I10 JIoOoMy
M3 IIYHKTOB 26-29, BKJIOUALIMN CMelMBaHMEe YKa3aHHOTO IIOJIMIIEeNTHUIAa

VI HOJIMHVKJIGOTI/IJIHOIZ II0CJIeIOBaTEJIBHOCTH, MJiMm  KIIETKUM—-XO3AMHa C

bapMalleBTHUUECKHU IpueMIIeMBIM SKCLUUIIMEHTOM, HOCHUTEJIEM WIIN
pazbaBUTEJIEM; Heob643aTeJIbHO, yKa3aHHBM MIOJIUIIENTUI W
IOJIMHYKJIEOTUOHA S [IOCJIeOOBaTEeJIbHOCTE, ZNZE KJIETKa-xX03AUH

MHKAaIICYyJIupyeTCcsa BO BpeMsa yKa3aHHOTO IIpollecca; IIPpM 2TOM YyKa3aHHHM
IOJIMIIENITUI MMeeT II0 MeHblel Mepe 75% mumeHTnuHocTM ¢ SEQ ID NO 2,
SEQ ID NO 4 wmimm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMM,
bparMeHTaMuM W [IPOMU3BOIHEIMA ; u npu 3TOM yKazaHHas
IIOJIMHYKJIEOTUIHAS I[IOCJIeOOBATEJILHOCTE KOIOUPYET IIOJIUIIEITHUI, KOTOPHM
VMeeT IO MeHbleM Mepe 75% umeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, Jmbo mMX BapMaHTaMM, TOMOJioTaMM, OQpaTrMeHTaMM
WIXM TIPOM3BOOHEIMM, W/MIM OPU STOM YyKasaHHaS IOJIMHYKIJIIEOTHUOHAS
IoCcJIeIOBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBMU .

39. Crnocof® mnojsiydeHMSa OUTATeJILHOM pofaBKM I[I0 JioOoMy U3
IOIyHKTOB 30-33, BRJIOUANIMNM CMeNMBaHME YKAa3aHHOTO IIOJIMIIENTUIAa WM
IOJIMHYKJIEO TUOHOM IOCJIeOOBRaTEJILHOCTH, MJIN KJIEeTKM—-X03AMHa c
IpMeMJIEMBEM IOJIS [NMUTaHWUS SKCUUIIMEHTOM, HOCHUTEJIEM WMIM pa30aBUTEJIEM;
Heo®a3aTeJIbHO, yKa3aHHBEN [IOJIMIIEI T MM MNOJIMHYKJIEOTHUI
MHKAIICYJIMpYeTCca BO BpeMsa yKas3aHHOT'O IIpollecca; IIPM STOM yKasaHHBM
IIOJIMIIENITUO MMeeT II0 MeHblleM Mepe 75% mmeHTnuHocTmM ¢ SEQ ID NO 2,
SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,

(l)paI‘MeHTaM_T/I MJinm IIPOMI3BOOHEMI ; 17 Ipn STOM YKa3aHHaAd
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INOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJIbLHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mmeHTHMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 i SEQ ID NO 6, mbO mMX BapMaHTaMM, I'OMoJioT'aMy, OGpalMeHTaMu
WIXM TIPOM3BOIOHEIMM, W/MIM OPM STOM YyKas3aHHAS [DOJIMHYKJIEOTHOHAS
IoCJIeIOBaTEeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mbo mMxX BapMaHTaMWu,
ToMoJIoTaMM, OparMeHTaMy WM IIPOM3BOIHBIMU .

40. Croocof TIoJIydeHuSs KOPMOBOTO IIPONyKTa, IIMIIeBOT'O IIPOoOyKTa,
BMOJIOTHUUYECKM AaKTMBHOM OMmMeBOM HOOaBKM WMJIM OIMMEeBOM HoOaBKM IIO
JoooMy U3 [IYHKTOB 34-37, BKJIIOY AI0NMM CMellMBaHMe YKas3aHHOTO
INOJIMIIENTULOA WMV TIOJMHYKJIIEOTUIHOM IIOCJIeIOBAaTeJIbHOCTH, WM KJIEeTKU-—
XO3fAMHA C KOPMOBHM IIPOOYKTOM, IIMIIEBEM IIPOOYKTOM, OMOJIOTUUECKHU
AKTHMBHOM IUIeBOM HoOaBKOM, NOUIeBOM HOBABKOM MM UX MHIPEeONEeHTOM;
HeoO4ga3aTeJIbHO, YyKa3aHHBMN MIOJIUIIENTUL VIV MMOJIMHY KJIEOTHUI
MHKAaIICYyJIupyeTCcsa BO BpeMs yKa3aHHOTO IIpollecca; IIPpM 2TOM YyKa3aHHHM
IOJIUIIENITUI MMeeT II0 MeHbmel Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2,
SEQ ID NO 4 wmmm SEQ ID NO 6, mmubo muX BapMaHTaMM, I'OMOJIOT'aMH,
bparMeHTaMuM VI [IPOM3BOIHEIMMA ; u npu 2TOM yKaszaHHa4d
[IOJIMHYKJIEOTUIHAS IIOCJIeOOBATEJILHOCTE KOIOUPYET IIOJIUIIEIITHUI, KOTOPHIM
VMeeT IO MeHbleM Mepe 75% umeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, Jmbo mMX BapMaHTaMM, T'OMOJioTaMM, QparMeHTaMM
WIYM TIPOM3BOOHEIMM, W/MIM OPM STOM YyKasaHHag IOJIMHYKIJIIEOTHUOHAS
IoCJIeIOBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBIMM .

41. Cnoco® JleueHMS U/MIM IOpeIoTBpameHud 3adojieBaHud Yy
cybwekTa, BRJIOUAIKIM  BBeIdeHMe CyYyOBLeKTYy IIoJuIlenTuna HP  wuiau

NOJIMHYKJIEOTUOHOM I[IOCJIeINOBATEJIbHOCTM, KOoIMpyKmel noJulentun HP,

I KIIETKMN—XO34MHa, conepmameﬁ YKasSaHHY IIOJIMHYKJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE, i RIIETKMN—XO3AMHA, conepmameﬁ
SKCHpeCCMOHHHﬁ BEKTOpP, conepmammﬂ YKas3aHHY IIOJIMHYKJIEOTUIHYIO
II0CJIeOoBaTEeJIEHOCTE ; I1pm S5TOM YKaBaHHHﬁ ITOJIUIIEIITV ] MJIn

IIOJIMHYKJIEOTHMIOHaHA II0CJIeOOBaAaTEeJIEHOCTE, MJin KJIETKa—X03AMH JIednT
u/nnm IIpeooTepalmaeT 3aboJleraHre Yy CyOBEeKTa, KOTOpOe IIpencTaBJIdeT
coBoM BOCIaNMTeJIbHOe 3adojieBaHue u/UIIU ayTOMMMYyHHOe 3aboJjieBaHue;

Ipm S5TOM yKaSaHHHﬁ IIOJINIICIITV MeeT I10 MeHbIIeMn Mepe 75%
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MOeHTUYHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmyim SEQ ID NO 6, mmbo mux
BapMaHTaMM, T'OMOJIOTaMM, QparMeHTaMV WM [IPOM3BOIHEIMM,; WM I[IPU 3TOM
YKa3aHHasd MNOJIMHYKJIEOTHIHA A IocJIegoBaTeJIbHOCTE KOoOupyeT
IIOJIMIIENITUL, KOTOPHEM MMeeT II0 MeHblel Mepe 75% muoeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mbo mMX BapMaHTaMHu,
TOMOJIOTaMM, bparMeHTaMu  WMJIM  [IPOUSBBOIHEIMMU, /Ui Opu 2TOM
yKazaHHasa I[IOJMHYKJIEOTHMIHAaS IIOCJIeOOoBaTeJIbHOCThL MMeeT II0 MeHbleln
Mepe 75% mmeHTHMyHOCTM C SEQ ID NO 1, SEQ ID NO 3 wmium SEQ ID NO
5, mbo MX BapMaHTaMM, T'OMOJIOTaMM, O¢parMeHTaMU WJIM IIPOM3BOIHEMMA .
42. Crnoco6 MOOyJauuMu BOCIaJIeHMd B TKaHM WJIM oplaHe Yy
cyOBeKTa, BKJIDUAKIMY  BBeleHMe CyOBEeKTYy IIOJIMIenTuma HP  wuiIu

MOJIMHYKJIEOTUOHOM I[IOCJEelOoBaTeJIbHOCTM, KoIupylmel nojgunentun HP,

VI KIIETKM—-XO34AMHa, conepmameﬁ YKasaHHY TIOJIMHYKJIIEOTVMIHYIO
I1I0CJIeIOoBaTEJIBHOCTE, VI KJIIETKM—-XO34AMHAa, conepmameﬁ
SKCHpeCCMOHHBIIZ BEeKTOpP, conepmamnﬁ YKasaHHY TIOJIMHYKJIIEOTVMIHYIO
I1oCJIenoBaTEeJIEHOCTE Iipn STOM yKaBaHHBIﬁ TIOJIUIIEIITV IO Znnzi
IIOJIMHYRJIEOTHMIOHAA II0CJIeIOBaAaTEJIBHOCTE, 1ZnnZs KJIETKa—XO3AVH

MOOYJIMPYEeT BOCIaJIeHrMe B TKaHM WIM OopraHe Yy CyObeKTa; I[IpU STOM
YKaBaHHB IIOJIMIIENITULI MMeeT II0 MeHbllel Mepe 75% UMOEeHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mbo muX BapMaHTaMH,
ToMoJIoTaMM, ¢parlMeHTaMM WJIM [OIPOM3BOIOHEIMM,; M IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBATEeJILHOCTE KOIOUPYET IIOJUIIEITHUI, KOTOPHM
VMeeT IIO MeHbleM Mepe 75% umeHTHMuHoCcTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mbo mMX BapMaHTaMM, TOMoJioTaMM, OQpaTrMeHTaMM
WIXM TIPOM3BOOHEIMM, W/MIM OPU STOM YyKasaHHaS DOJIMHYKIIEOTHUOHAS
IoCJIeIOBaTEJILHOCTL MMeeT II0 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHBIMU .

43, CriocoB®  [OBHBIIEHMA  LEJIOCTHOCTM  KUIIEeUHOTO  Oapbkepa VY
cybwekTa, BKJIDUANIMY  BBeleHMe CyOBeKTy IIoJIMIenTuma HP  wuiIu

NOJIMHYKJIEOTUOHOM I[IOCJIeNOBATEJIbHOCTM, KOoIMpyKmel noJjulentun HP,

W KJIETKM-XO039MHa, comepxamen YKa3aHHYD [IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTD, VI KJIETKU—-XO3SIMHA, comepxamen
DKCIIPECCHMOHHEI BEeKTOpP, comepXamui YKas3aHHYD IIOJIMHYKJICOTHUIHYIO
IIOCJIeNOBATEJIEHOCTE ; npu STOM yKa3aHHbM IOJIUTISIITUL W

IIOJIMHYKJIEOTHMIOHaAd I1I0CJIeOOBAaTEeJIBHOCTE, I KJIETKa—X03A4AMH
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CIIOCOOCTRBYET IIOBHIMEHUI II&JIOCTHOCTM KMIIEUHOTO Oapbkepa y cCcyOBeKTa;
OpM STOM yKal3aHHBM [OOJUIIENTHUI MMeeT IO MeHbmel Mepe 75%
MOeHTUuYHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmyim SEQ ID NO 6, mmbo mux
BapMaHTaMM, T'OMOJIOTaMM, OQparMeHTaMV WM [IPOU3BOIHEIMM,; WM I[IPU 3TOM
YyKa3aHHasd [MOJIMHYKJIEOTUIIHA A IoCJIegOoBaTeJIbHOCTE KOoOupyeT
IIOJIMIIENITUL, KOTOPHEM MMeeT II0 MeHbmeld Mepe 75% muoeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, umbo MX BapMaHTaMWu,
TOMOJIOT'aMM, bparMeHTaMu MM [IPOUSBBOIHEIMMU, /i Opu 3TOM
yKazaHHasa IIOJMHYKJIEOTHMIHAaS IIOCJIeOdOoBaTeJIbLHOCTL MMeeT II0 MeHblIeln
Mepe 75% mmeHTHMyHOCTM C SEQ ID NO 1, SEQ ID NO 3 mium SEQ ID NO
5, mbo MX BapMaHTaMy, TOMOJIOTaMM, o¢parMeHTaMU WJIM IIPOM3BOIHEMMA .
44 ., Crioco® CHMXEHU A YPOBHHA OIOHOTO WMIIn boJiee BUIOB
cOpaxypBamomyx JakTo3y ©OaKTepuM B TKaHM WJIM OopTaHe VY CcyObekTa
U/UIM CHUXEHMVS YPOBHS OINHOTO MM OoJiee BUIOB He CcOpaXuBallmx
JakTosy OakTepuit B TKaHM WMJIM oOpTraHe Yy cyObekTa, BRJIOUAKINUNT
BBeIeHME CyOBeKTy [IOJIUIIENITUII A HP I TIOJIMHYKJICO TUOHOM

IoCJIeIOBaTEeJILHOCTH, KOIMpymer  rnoJunenTun  HP, WM  KJIeTKU-

XO3AMHA, comepxaren YKa3aHHYIIo [IOJIMHYKJIEO TUIHYIO
[ocJenoBaTeJIbHOCTE, UIIN KJIeTKM-XO3AMHa, comepxaiein
SKCHpeCCMOHHBIﬁ BEeKTOpP, conepxamm‘/’[ YKa3aHHYIO ITOJIMMHYKJIIeOTUMIHYIO
IIoCJIeIOBaTeJILHOCTLE ; IIpm STOM yKaSaHHBUZ TIIOJINIIEeIIT IO nJin
ITOJIVIHYKJIeOTMIOIHAaA II0CJIeDOBaTeJIBLHOCTE, i KIJIIETKaA—XO34AVMH

CIIOCOOCTRBYET CHMXEHMI YPOBHS OIHOTO WM ©OoJiee BUIOB COpaXMBaKIMX
JIaKTo3y BaxkTepumn B TKaHU MJIN opraHe v cydneKkTa "/ Ui
CIIOCOOCTBYET CHWXEHUIO YPOBHHA OIHOTO VIV BoJee BUIOB He
cOpaxuBanmMx JakTol3y OakTepul B TKaHM MM opTraHe y CcyObekTa,; IIpH
STOM YKal3aHHBM IOJUIENTHI ¥VMeeT II0 MeHblled Mepe 75% MOeHTUUHOCTU
c SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, smbo MX BapMaHTaMWH,
ToMoJIoTaMM, ¢paTlMeHTaMV WJIM [IPOM3BOIHEIMM, WM IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTEL KOIUMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTmMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMu
WIXM TIPOM3BOIOHEIMM, W/MIM 0OPMU STOM YyKasaHHaAS [DOJIMHYKJIEOTHUOHAS
IoCJyIeIoBaTEJIbHOCTL MMeeT II0 MeHbllel Mepe 75% uMmeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMHu,

IroMoJIoIraMm1, (]_)paI‘MeHTaM_T/I VJin TIPOVMSBOIOHEIMH .
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45. Cnoco® TmommepXaHMsa OJIMHEL TOJICTOTO KUMEeUHMKa ¥/Wiau
TOHKOTO KMIIeUHMKa Y CyOBeKTa, BKJIOUAKINMY BReleHMe CYOBeKTy
[IOJIMIIENnTHUIa HP VI IOJIMHY KJIEO TUIHOM [IOCJIeDOBATEJIbHOCTH,
KoOUpyKe [IOJIUIIENITUL HP, VI KJIETKU-XO34AUHa, comepxamen
YVKa3aHHYD IIOJIMHY KJIEOTUIHYIO [IOCJIeOOBATEJILHOCTE, VI KJIETKU—
X03AMHa, CcolepXallell 5SKCIPECCHUOHHEIN BEKTOP, COIepXalli YKas3aHHY
[NOJIMHY KJIE€OTUIHYIO [IOCJIeIOBATEJIbHOCTE ; npm 5TOM YKa3aHHEMN
INOJIMIIENTUI WM I[IOJIMHYKJIEOTUMIOHAA IIOCJeOOBaTeJIbHOCTL, WM KJeTKa-
XO3AWH CIHOCOOCTBYEeT IMOONePXaHMIO IJMHE TOJICTOTO KUIIeUHMKAa W/WUJIN
TOHKOT'O KMIIeUHMKa Yy CyOBeKTa; IIpM 5STOM YKa3aHHHM [IOJMUIENTHUL
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUYHOCTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmubo uX BapMaHTaMM, I'OMOJIoT'aMy, OdparMeHTaMu
VI [IPOU3BOIHEIMA ; 1z npm 5TOM  YKasaHHad MNOJIMHYKJIeOTUOHAA
IIOCJIeNOBATEJIbLHOCTE KOOUPYET IOJIMUIENTHI, KOTOPHM MMeeT IO MeHblleM
Mepe 75% mpmeHTHMuHoCcTM Cc SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO
6, JMOO MX BapuaHTaMu, I'oMoJioTaMM, OopaTMeHTaMu WM I[IPOM3BONHEIMHA,
U/ OpM  BSTOM YyKasaHHas I[IOJUMHYKJIEOTHMOHAas IIOCJEeNOBaTeJIbHOCTD
VMeeT IIO0 MeHbIeM Mepe 75% umeHTHMuHOoCcTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo mux BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
VIV T[IPOM3BOOHEIMMA .

46. Crioco®  yMeHBIIEeHMA  pas3pHBa KUIIeUHUKa Y cyOBeKTa,

BKJIOUAIMY BBeIeHMe CcyOBeKkTy rnoJjmnentuna HP uiam HOHMHyKﬂeOTMHHOﬁ

IIOCJIeIOBATEJILHOCTH, KoOupymer  nojunenTtun — HP, WU KJIETKM -
X0OBSUHA, comepxamen yKa3aHHY [IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTD, VI KJIETKU—-XO3SIMHA, comepxamen
SKCIIPECCHMOHHEIT BEKTOP, comepXamui YKa3aHHYD IIOJIMHYKJICOTUIHYIO
IOCJIeNOBATEJIBHOCTE ; npu STOM yKa3aHHbM IIOJIUIISIITUL W
OJIMHYKJIEOTUOHA S IoCJIeIoBaTeJIbHOCTE, I KJIeTKa—-X03aUH

CIIOCOOCTBYET YMEHBIIEHMI pPa3pHBa KUIIEUHMKaA Yy CyOBeKTa; IIpM STOM
YKasaHHBEM TIIOJMIIENTUI MMeeT I[IO0 MeHblel Mepe 75% UMOEHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo muMX BapuaHTaMH,
ToMoOJIoTaMM, ¢parlMeHTaMV WJIM T[IPOM3BOIHEIMM,; WM IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBATEeJILHOCTL KOIUMPYEeT IOJMUIIENTUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTMuyHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo MX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM

JIn IIPOM3BOOHEIMHA , M/MHM Ipm STOM YKa3aHHaAa IIOJIMHYKJIEOTMIHAaA
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IoCcJyleIoBaTeJIbHOCTL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMOJIOTaMM, OparMeHTaMy WM IIPOM3BOIHBIMU .

47, Criocod peryiadaumumn DKCIIPEeCCUNn OIOHOTO VI foJiee
[IPOBOCIHIAJIMTEJIEHEIX TI'€eHOB B KJIETKe WM KJEeTKax y CcyOBekTa,

BKJIOUAIMY BBeIeHUE CyOBeKTy noJjimmentuna HP wiam HOJ’H/IHyKJ'IeOTM,HHOﬁ

IIOCJIeIOBATEJILHOCTH, KoOoupymey  rnojunenTtun  HP, WIIN KJIETKM—
XOBAUHAE, comepxamen YKa3aHHY IOJIMHYKJIEO TUOHYIO
II0CJIeIOBATEJILHOCTE, NI KJIETKMU—-XO35IMHA, comepxamen
SKCIIPECCUOHHEM  BeKTOp, coepXamuy yKasz3aHHYD IIOJMHYKJIECOTUIHYIO
IOCJIeNOBATEJLHOCTE ; npu STOM yKa3aHHHM IIOJIUTIEIITUL W
IOJIMHYKJIEOTUOHA S [I0CJIeIOBaATEJILHOCTE, WIIN KJIeTKa—-X03AUH

pPeryjupyeT SKCIPeCCU ONHOTO MM 0oJjiee IIPOBOCIAJIMTEJIBHEIX I'€HOB B
KJIeTKe WJIM KJeTkax Yy cyObeKTa; IIpM 5STOM VYKaBaHHHM IIOJUIEITU
VMeeT [0 MeHbler Mepe 75% mupmeHTMuyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mam SEQ ID NO 6, gmubo muX BapMaHTaMM, I'OMOoJioTaMM, OGparMeHTaMu
W IIPOU3BOIHEIMA ; u npu STOM  yKa3aHHasd NOJIMHYKJIEOTUOHA A
I0CJIeIOBATEJILHOCTL KOOUPYET IIOJIUIIEIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OQparMeHTaMM WM [IPOM3BOIHEMU,
U/ OpM  STOM YKasaHHad I[IOJIMHYKIIEOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMxX BapMaHTaMM, TOMoJioTaMM, OQpaTrMeHTaMM
VIV TIPOM3BOIHEIMM .

48. Crnoco® peryJauuMM 3KCIPEeCcCUMM OIHOTO WM ©OoJlee TeHOB B
KJIeTKe WMIM KJeTkax VY CcyObekTa, BKILOUALIMY BBedeHMEe YyKal3aHHOMY
CcyOBekTy INoJuIenTuma HP MM [HOJIMHYKJIEOTHMOHOM IIOCJIedOoBaTeJIbHOCTHU,
Kooupyoimem [IOJIMIIEITHU HP, VI KJIETKU—-XO39MHa, comepxamemn
YKa3aHHYD [MOJIMHY KJIEO TUIHYIO [IOCJIENOBATEJILHOCTE, VI KJIeTKN—
X034MHa, coIepXallel D>SKCIPeCCHUOHHEM BeKTOp, COoIepXallri yKa3aHHYI
MNOJIMHY KJIEO TUIHYIO [IOCJIENOBATEJIbHOCTE ; npu 2TOM YKa3aHHEM
MNOJIMIIENTUL WM TIOJIMHYKJIEOTUIHAS I[IOCJEeIOBaTeJIbHOCTh, WM KJIeTKa-—
XOBAMH PeryJIMPYeT B3KCIPeCCUi OITHOTO MM 0OoJlIee TeHOB B KIIETKE WM
KJIeTKax y CyOBeKTa; IIpU BDTOM OIVMH WM OoJiee T'eHOB BHOMpaART M3
TPYILIH, cocToAmen M3 TeHa Oeaka 3-0eTa U3 pereHepUPYRIUX

OCTPOBKOB (Reg3b), TeHa PE3UCTUH-TIONOOHOTO TaMMa/pe3UCTUH=
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nonooHoro OetTa ©Oeynka (Retnlg|Retnlb), reHa caxapas3bE-U30MaJlbTaskH
(apda-TUmOKO3MIOAaRE) (Si), TeHa nedpeHsmuHa-aJbdpa 24 (Defa2d), TeHa
l1-BeTa-TUOPOKCUCTEepOUN-OerUaporeHass Tuna 2 (Hsdl1lb2), rena 17-
0eTa-IMOPOKCUCTEPOUN-OeTUIPOTeHa 3H THUIIa 2 (Hsd17b2), TeHa
PEe3UCTUH-TIONODOHOM MOJIEKYJIEI-0eTa (RELMD) nu I'eHa AODEPHOTO
peuenTopa 1Dl/ajnbda-pellenTopa TUPEOUMOHOTO TopMoHa (Nrldl|Thra);
OpM 5STOM yKal3aHHBM [OOJUIIENTHUI MMeeT IO MeHbmen Mepe 75%
UOeHTUuYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmyim SEQ ID NO 6, imbo mux
BapmMaHTaMM, TOMOJIOTaMM, OGparMeHTaMM WM OPOM3BOOHEIMM, M IIPU STOM
yKas3aHHad IOJIMHYKJIEOTUOHA S IIOCJIENOBATEJBLHOCTD KOoOupyeT
[IOJIMIIENTUL, KOTOPHEM MMeeT IO MeHbleld Mepe 75% mioeHTMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapuaHTaMHu,
TOMOJIOTaMu, bparMeHTaMy MM IPOM3BOIHEIMIA, /UM Opu  3TOM
yKa3aHHasa TIIOJIMHYKJIeOTHMIHAas II0CJIeNoBaTeJIbHOCTEL MMeeT II0 MeHbleM
Mepe 75% mpmeHTMyHoCcTM Cc SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, Jmbo MX BapMaHTaMM, IoMoJoTaMM, OpaTrMeHTaMu WM IPOM3BOOHBIMMA .
49, Cnoco® yMeHbIeHMS aKTUMBALUM [IPOBOCHAJUTEJILHEX IIyTel B

KJIeTKe WM KJIeTKax VY CcyOBeKTa, BKJIOUAINUY BBeIeHMe CYOBeKTy

IIOJIUIIeNITUIa HP U IOJIMHYKJICO TUIHOM I0CJIeIOBaTEJILHOCTH,
KOoOMpYyien IOJIUIISITUI HP, IV KJIETKM—-XO03AMHa, comepxamen
yKa3aHHY MOJIMHY KJIEO TUOHYIO IoCJIeIOBaTeJILHOCTE, W KJIETKM—

X034MHa, coIepXxalel 5SKCIPEeCCHUOHHBY BEeKTOP, COIepXallri YyKa3aHHYI
MNOJIMHYKJIEOTUIHYIO [IOCJIeOOBATEJIbHOCTE, npu 2TOM yKasaHHBM
MNOJIMIIENTUI WM TIOJIMHYKJIEOTUMIHAS II0CJEeIOBaTeJIbHOCTh, WM KJIeTKa-—
XO03AMH CIIOCOBCTBYyeT YMEHbLIeHMI0 aKTUBAalMM IPOBOCHAJMTEJILHEX IIYTel
B KJIeTKe WIM KJeTKax Yy cyDbeKTa; IOpYM STOM YKa3aHHHM IOJUIENITHUI
VMeeT IO MeHbleM Mepe 75% umeHnTmuHocTM C SEQ ID NO 2, SEQ ID NO
4 i SEQ ID NO 6, mbo mMX BapMaHTaMM, I'OMoJioT'aMy, OGpalMeHTaMu
MM [IPOM3BOIHEIMMA ; n npu 3TOM yKa3aHHasd MMOJIMHYKJIEOTHUIHA A
[IOCJIeIOBaATEJIbHOCTEL KOOUPYEeT IIOJIUIIENITUI, KOTOPHM MMeeT II0 MeHbIlel
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOT'aMM, OparMeHTaMM WM I[IPOM3BOIHBMU,
U/ MM OpM  STOM YKasaHHadg I[IOJIMHYKJIICOTHMOHAaS I[IOCJIelOBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mumeHTmMuyHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo uMxX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM

i TIPOVMISBOIOHEIMHA .
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50. Crocof6 YyMeHbIeHMS aKTUBHOCTM W/UIM SKchopeccruu NFE-kf3 B

RJIeTKe WM KJIeTKax Yy CyOBeKTa, BKJIOUAINMIM BBeIeHUE CYOBEKTY

IOJIUIIENITUI A HP NI IIOJIMHY KJIEO TUOHOM [I0CJIeNOBATEJIEHOCTH,
KOoOMpYyoen IIOJIUTIEITULI HP, NI KJIETKM—-XO03aMHa, comepxamen
YKa3aHHY MIOJIMHY KJIEO TUOHYIO [IOCJIeIOBaTEJILHOCTE, WIIN KJIETKM -

X034MHa, coIepXallely >KCIPeCCHUOHHBM BeKTOp, COoIdepXamlri yKa3aHHY
[MOJIMHY KJIEO TUIHYIO [IOCJIEOOBATEJILHOCTE ; npu 3TOM YKa3aHHBM
[NOJIMIIENTUI WMJIM IIOJMHYKJIEeOTHMIHAaS II0CJeIOoBaTeJIbHOCTh, MM KJeTKa-
XOBAMH CIIOCOOCTBYET YyMeHBIIeHMI0 aKTHMBHOCTM U/UIM SKchopeccun NE-k[f3
B KJIETKEe WIM KJeTKax Yy CcyObeKTa; IOpM 5STOM YKa3aHHBM IIOJUIENTU
VMeeT IO MeHbIleM Mepe 75% mmeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO
4 mimm SEQ ID NO 6, mmbo uUX BapMaHTaMM, TOMoJioTaMM, OGpalMeHTaMu
W [IPOU3BOIHEIMA ; u npu 3TOM yKasaHHad MIOJIMHYKJIEOTUIHA I
IIOCJIeNOBATEJILHOCTE KOOMPYET IIOJUIIENTHI, KOTOPHM MMeeT II0 MeHbLIeu
Mepe 75% mpmeHTHMuHOoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO
6, Jubo MX BapuaHTaMM, TI'OMOJIOTaMM, O¢parMeHTaMy WJIM [IPOM3BOIHEIMI,
U/ UM TOpY  9TOM yKaszaHHasg IIOJMHYKJIEOTHIHAA I[I0CJIeIOBAaTEeJILHOCTD
VMeeT II0 MeHbIeM Mepe 75% umeHTmMuHocTM C¢ SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mbo mMxX BapMaHTaMM, TOMoJioTaMM, QparMeHTaMM
VIV TIPOMBBOIHEIMM .

51. Cnoco® vyJydmeHMSa COCTOSHMSA [IMIEBapMUTEeJIbHOTO TpakTa Y
cybwexTa, BKJIOUAIMY  BBeleHMe CyOBRekKTy IIoJiMIenTuma HP  wuium

NOJIMHYKJIEOTUOHOM I[IOCJIeINOBATEJIbHOCTM, KOoIUpyKlmel nojaunentun HP,

I KIIETKM—XO34MHa, conepxameﬁ YKasSaHHY TIIOJIMHY KJIEOTUIHYIO
II0CJIenoBaTeJIbHOCTE, mJm RIIETKM—XO3A4AMHAa, conepxameﬁ
SKCHpeCCMOHHHﬁ BEKTOpP, COHerBMMﬂ YKa3s3aHHY IIOJIMHY KJIEOTUIHYIO
II0CJIenOoBaTeJIEHOCTE ; I1pm S5TOM YKaSaHHHﬁ ITOJIUIICSIITV ] MJin
IIOJIMHYKJIEOTHMIOHaHA II0CJIeOOBaTEeJIEHOCTE, I KJIETKa—X034AMH

CIIOCOOCTBYET  YJYUIeHMI COCTOSHMA IMIEeBapUTEeJIbHOT'O  TpaKTa VY
cybbekTa; IOIPpM STOM YKAa3aHHBEM IIOJUIISNTUI MMeeT II0 MeHLIIeM Mepe
75% wmpeHTHMUYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO o,
JMBo MX BapMaHTaMM, T'OMOJIoTaMM, O¢parMeHTaMu WJIM T[IPOM3BOIOHBEIMM; U
IpM 3TOM YKas3aHHada IIOJIMHYKIIEOTUIOHAd IIOCJeOOBaATEJIbHOCTE KOIOUPYET
IIOJIMIIENITUI, KOTOPHEM MMeeT II0 MeHbleld Mepe 75% mioeHTHMUHOCTM C SEQ

ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo MxX BapMaHTaMHu,
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T'OMOJIOT'aMI, bparMeHTaMM « WMJIM  [TPOMS3BOIHEMMU, n/ Ui Opu 2TOM
yKasaHHad I[IOJMHYKJIeOTHMOHAasa II0CJedOoBaTeJIbHOCTL MMeeT IIO MeHbIen
Mepe 75% mpmeHTHMuyHOCTM C SEQ ID NO 1, SEQ ID NO 3 mmm SEQ ID NO
5, mbo MX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMU WM IIPOM3BOIHBMM .

52. [lprMeHeHMEe [IOJIUIIEN T A HP VIV TMIOJIMHYKJIEO TUOHOM
[IOCJIeIOBATEJILHOCTH, KoOupywoimen MTOJIUIIEN TN HP, W KJIETKN—
XO3AMHA, comepxalmemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIEIOBRATEJIBHOCTE, NI KJIETKU—-XO3491Ha, comepxamemn
SKCIPECCHOHHEM  BEeKTOp, comepxXamuy yKasaHHYD IOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IIPOU3BOLACTBE JIEKAPCTBEHHOI'O CpencTBa OJisd
JleueHn A n/mUiamn npenoTBpalleHM A 3aboJiIeBaHu4g N cyOBeKTa,
npencTaBJIAKIEeT O coboun BOCIHaJUTEJILHOE 3aboJieBaHKue n/nam
ayTOMMMYHHOe 3afojieBaHMe; IIPpM STOM YyKasz3aHHHBM IIOJIMIIENTUI MMeeT IIO
MeHbIleM Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmiam SEQ
ID NO 6, JJmubo uUX BapMaHTaMy, ToMOJIOTaMI, bparmMeHTaMM WA
IIPOU3BOIHEIMA ; u npu 5TOM yKaszaHHasAa MOJIMHYKJIEOTHUOHA A
IIOCJIeNOBATEJILHOCTE KOAOMPYET IOJUIIENTHI, KOTOPHM MMeeT I10 MeHbIeu
Mepe 75% ummeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OQparMeHTaMM WM [IPOM3BOIHEMU,
U/ OpM  STOM YKasaHHad I[IOJIMHYKIJIIEOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO b5, mmbo uxX BapMaHTaMM, I'OMoJioTaMy, OGpalMeHTaMu
VIV TIPOM3BOIHEIMU .

53. [lpMeHeHME IOJIMIIENTHUIA HP VIV TIOJIMHYKJICO TUOHOM
[IOCJIeIOBATEJILHOCTH, Kooupywoimen TIOJIUIIENTUL HP, ZAR%! KJIeTKM~—
XO3AMHA, comepxamemn YKa3aHHYD MOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O39MHa, comepxamemn
SKCIPECCHUOHHEM  BEeKTOP, comepxXamui yKas3aHHYD IIOJIUHYKJIIEOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IPOM3BOLCTBE JIEKAPCTBEHHOTO CpPelOCcTBa IJIA
MOIOYJIALIMM BOCIaJIeHUMS B TKaHM WM OpTlaHe Yy CyOBeKTa; IIpU 5STOM
YKasaHHBEM TIOJMIIENTUI MMeeT IO MeHblel Mepe 75% MOEeHTUUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo mMX BapMaHTaMWH,
ToMoOJIoTaMM, ¢parMeHTaM WM T[IPOM3BOIHEIMM,; WM IIPM STOM YyKa3aHHas
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATeJIbHOCTEL KOIMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTHMuyHOoCcTM C SEQ ID NO 2, SEQ ID NO

4 miam SEQ ID NO 6, mbo mUX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
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WIXM TIPOM3BOIOHEIMM, W/MIM OPM STOM YyKasaHHAS ODOJIMHYKJIEOTHUOHAS
IoCJIeIoOBaTeJIbHOCTEL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo mMxX BapMaHTaMWu,
ToMoJIoTaMMr, OoparMeHTaMM MM [IPOM3BOIHEIMMA.

54, [IpuMeHeHUE IOJIMIIENITHUIA HP WU IIOJIMHYKJICOTUIHOM
[IOCJIeIOBATEJILHOCTH, KoOupywoimen IIOJIUIIEIITUL HP, WIIN KJIETKHU—
XO3AMHA, comepxalmemn yKa3aHHYIo TIOJIMHYKJIEO TUOHYIO
[IOCJIEIOBRATEJIBHOCTE, WM KJIETKMU—-XO03AMHA, comepxamemn
SKCIPECCHOHHEM  BEeKTOp, comepxXamuy yKasaHHYD IOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IIPOU3BOLACTBE JIEKAPCTBEHHOI'O CpencTBa OJisd
IIOBHIMEHVA LE&JIOCTHOCTM KMIIeuHOTo ©Oapkepa Yy CcyObekTa; IIPpU STOM
YKasaHHEM TIIOJIMIIENTUI MMeeT IIO MeHbmey Mepe 75% MOEHTUYHOCTHU C
SEQ ID NO 2, SEQ ID NO 4 wmum SEQ ID NO 6, Jsmbo MX BapMaHTaMM,
ToMoOJIOTaMmM, O¢parMeHTaMy WM TIPOM3BOIOHEIMM,; M IIPM STOM YyKa3aHHasd
INOJIMHYKJIEOTUAHAS II0CJIeIOBATEJILHOCTE KOOUPYET IMIOJUIIENTHUI, KOTOPHM
MMeeT [0 MeHbler Mepe 75% mupmeHTMUyHOCTM C SEQ ID NO 2, SEQ ID NO
4 mam SEQ ID NO 6, mmubo muX BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
WIXM TPOM3BOOHEIMM, W/MIM OPM STOM YyKasaHHadg I[IOJMHYKIIeOTHUOHAS
IocJyleIoBaATEJILHOCTL MMeeT I10 MeHbllel Mepe 75% uMIeHTUMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmum SEQ ID NO 5, mbo muUxX BapMaHTaMWu,
ToMoJioTaMMr, OoparMeHTaMV WJIM IIPOM3BOIHEIMMA .

55. [IpuMeHeHUE IIOJIMIIENTUIA HP WIIN IIOJIMHYKJIEOTUIHOM
[IOCJIeIOBaTEeJIbHOCTH, Kooupynoien T[IOJIUIIEII T HP, WIIN KJIETKMU—
X0O3AMHA, comepxamemn yKa3aHHYIO TIOJIMHYKJICO TUIHYIO
[IOCJIeIOBATEJILHOCTE, WIm KJIETKMU—-XO3AUHA, comepxamemn
SKCIPECCHUOHHENM  BEeKTOpP, comepxamui yKas3aHHYID IIOJIUHYKJIEOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IPOM3BOLACTBE JIEKAPCTBEHHOT'O CpelcTBa OJA
HommepXaHrsa OJMHE TOJICTOTO KMIIEeUHMKa M/MJIM TOHKOTO KUIIeUHMKA Y
cybbekTa; IOIPpM STOM YKAa3aHHHEM I[IOJIMIIENTUI MMeeT II0 MeHLIleM Mepe
75% wmpmeHTHMUHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmam SEQ ID NO 6,
JInbo MX BapMaHTaMy, TIoMoJioTaMy, OJparMeHTaMM WM I[IPOM3BOIHEIMMI; U
OpM STOM YyKas3aHHafd IIOJMHYKIIeOTUMOHAS II0CJelOoBaTeJIbHOCTL KOOUPYET
IIOJIMIIENITUI, KOTOPEM MMeeT II0 MeHbleld Mepe 75% mioeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo WX BapMaHTaMWu,
ToMoJIoT'aMM, bparMeHTaMM MM  [IPOM3BOIHEMMU, U/ Ui OpU  3TOM

YKasaHHaAd IIOJIMHYKJIeOTHMIHaAd IIOCJIeIOBRaTeJIEHOCTE IMMeeT TIIO MeHbIIeMn
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Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mmm SEQ ID NO
5, 1mbo MX BapMaHTaMM, TOMOJIOTaMM, O¢parMeHTaMM WM IIPOM3BOIHEMH .

56. [lprMeHeHME [IOJIMIIenNTrIa HP MM TMIOJIMHYKJIEO TUOHOM
[IOCJIEIOBATEJIBHOCTH, KoOupyoimen [IOJINIIENTHUL HP, WM KJIETKM—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIEIOBATEJIBHOCTE, VI KJIETKU—-XO3491Ha, comepxamemn
SKCIPECCHUOHHEM  BeKTOp, comepxXamuy  yKasaHHYD [IOJMHYKJIEOTUIHYIO
[IOCJIeIOBRATEJIbHOCTE, B IIPOM3BOLACTBE JIEKAPCTBEHHOI'O CpencTBa OJiA
CHWXEHMS YPOBHS OIOHOTO WM 0oJiee BUIOOB COpaXuBaKIMX JaKTo3y
fakTepul B TKaHM WIM OpTaHe Yy cCcyObeKTa U/MIM CHWXKEHUS YPOBHA
OOHOTO WM 0Oo0Jiee BUIOOB He cCOpaXuBaKoIUX JIaKTO3y OaKTepuV B TKaHU
UM opTraHe Yy cCcyObekTa; IIPpM STOM YKa3aHHBM IIOJUIIENTULI MMeeT IIO
MeHblleM Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmiam SEQ
ID NO 6, Jubo UMX BapuaHTaMu, ToMOJIOTaMK, bparMeHTaM  WJIK
[IPOU3BOIHEIMA ; u npu 2TOM yKaszaHHasAa MOJIMHYKJIeOTHUOHA A
IIOCJIeNOBATEJILHOCTE KOOMPYET IOJUIIENTHI, KOTOPHM MMeeT I10 MeHbIeu
Mepe 75% mpmeHTHMuHoCcTM Cc SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO
6, JIubO MX BapuaHTaMM, TI'OMOJIOTaMM, OGparMeHTaMM WJIM I[IPOM3BOIHEIMI,
U/ OpM  STOM YKasaHHad I[IOJIMHYKIJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuHOoCcTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo mux BapMaHTaMM, I'OMoJioTaMM, OGparMeHTaMu
VIV TIPOMBBOIHEIMM .

57. [lpMeHeHME IOJIMIIeNI T a HP MJIN TIOJIMHYKJICO TUOHOM
[IOCJIeIOBaTEeJILHOCTH, Kooupywoien MIOJIUIIEIITHUL HP, ZAR%! KJIeTKM~—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O3A9MHa, comepxamemn
SKCIPECCHUOHHEM  BEeKTOP, comepxXamui yKas3aHHYD IOJIUHYKJIIEOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IPOM3BOLACTBE JIEKAPCTBEHHOT'O CpPenOcTBa IOJIA
YMeHBIIeHMS pas3pbiBa KUIIeUHVKa Y CcydbekTa; IOpM 5STOM YyKasaHHBM
IIOJIMIIENITUI MMeeT II0 MeHbleM Mepe 75% mmeHTnuHocTM ¢ SEQ ID NO 2,
SEQ ID NO 4 wmmm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,
bparMeHTaMuM W [IPOU3BOIHEIMMA ; u npu 2TOM YKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBATEeJILHOCTL KOIUMPYEeT IOJMUIIENTUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTMuyHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo MX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM

JIn IIPOM3BOOHEIMHA , I/I/I/IJ'H/I Ipm STOM YKa3aHHaAa IIOJIMHYKJIEOTMIHAaA



187

IoCcJyleIoBaTeJIbHOCTL MMeeT II0 MeHblel Mepe 75% ummeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMWu,
ToMoOJIOTaMMr, OoparMeHTaMM MM [IPOM3BOIHEIMMA.

58. [IpuMeHeHUE IOJIUIIENITHU A HP VI TIOJIMHYKJIEO TUOHOM
[IOCJIeIOBATEJILHOCTH, KoOupywoimen TIOJIUTIEITUI HP, W KJIETKU—
XO3AMHA, comepxalmemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBRATEJIBHOCTE, VI KJIETKU—-XO39UHa, comepxamemn
SKCIPECCHUOHHEM BEeKTOp, comepXamuy  yKasaHHYD IOJMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IIPOU3BOLACTBE JIEKAPCTBEHHOI'O CpencTBa OJiAd
pPeryJsialuuM DKCIPEeCCUM OOHOTO WM 0oJiee IIPOBOCIAJIMTEJIBHEX TI'€HOB
U/ M OOHOTO MM ©OoJiee TEeHOB, BIMSONMX Ha IeJIOCTHOCTL Oapbepa, B
KJIEeTKe WIM KJeTKax y CcyObekTa; IOIpM 5STOM YKa3aHHHBM IOJUIENITHU
MMeeT 10 MeHbler Mepe 75% mupmeHTMUuHOCTM ¢ SEQ ID NO 2, SEQ ID NO
4 mam SEQ ID NO 6, mmubo muX BapMaHTaMM, I'OMOJioTaMM, OGparMeHTaMu
W [IPOM3BOOHEMA ; u opu 2TOM  YyKa3aHHad NOJIMHYKJIEOTHMOHA A
IIOCJIeNOBATEJILHOCTE KOOMPYET IOJUIIENTHI, KOTOPHM MMeeT I10 MeHbIeu
Mepe 75% mpmeHTHMUHoCcTM Cc SEQ ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO
6, JubO MX BapuaHTaMM, TI'OMOJIOTaMM, OGparMeHTaMy WJIM [IPOM3BOIHEIMI,
U/ OpM  STOM YKasaHHad I[IOJIMHYKIJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbleM Mepe 75% umeHTHMuHOoCcTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mbo mMxX BapMaHTaMM, T'OMoJioTaMM, OQparMeHTaMu
WM [OIPOU3BOIHBIMMU .

59. [IpuMeHeHUE IOJIUIIEITHUIa HP VI TIOJIMHYKJICO TUOHOM
[IOCJIeIOBaTEeJILHOCTH, Kooupywoien TIOJIUTISII T HP, W KJIETKU—
XO3AMHA, comepxamemn YKa3aHHYD MMOJIMHYKJIEO TUIHYIO
[IOCJIeIOBATEJIbHOCTE, VI KJIETKU—-X0O3A9MHa, comepxamemn
SKCIPECCHUOHHEM  BEeKTOP, comepxXamui yKas3aHHYD IOJIUHYKJIIEOTUIHYIO
[IOCJIeIOBATEeJIbHOCTE, B IPOM3BOLACTBE JIEKAPCTBEHHOT'O CpPenOcTBa IOJIA
peryyidauuMy SKCIPeCcCUuM B KJIeTKe WM KJIeTkKaxX y CcyObekTa OIHOTO WM
foJjlee T'eHOB, BHOPAHHHX M3 TPYINOH, CcOCTOoAmeM M3 I'eHa OeJika 3-0eTa
M3 peleHepHpylIUX OCTpoBkOoB (Reg3b), TIeHa pe3smMCTUMH-IIOOOOHOTO
TaMMa/pe3UCTUH-TIONOBHOTO BeTa DeJika (Retnlg|Retnlb), TeHa
caxapas3H-M30MaJibTaszH (aJibda—TJIKO3MIa3H) (Si), TeHa @mebdpeH3UHaA-
ancdpa 24 (Defa24), r1eHa 1l1-0eTa-I'MOPOKCUCTEPOUN-LeIUOPOTIeHa 3k
THUIa 2 (Hsd11b2), TeHa 17-0eTa-TUAPOKCUCTEPOUI-OeTUIPOTeHa3H

Turna 2 (Hsdl7b2), TeHa pesucCTHUH-NIOOOOHOM MoJiekyJn-0eTa (RELMb) wm
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TeHa AIepHOTO pelenTopa 1Dl/anbda-pelienTopa TUPEOUMOHOTO TOPMOHA
(Nrldl |Thra); moOpu 5TOM YKa3aHHHM I[IOJUIIENTUO MMeeT II0 MeHbIlen
Mepe 75% mpmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMU WM IIPOM3BOIHEMU ;
u npu 2TOM yKaszaHHasda [IOJIMHYKJIeOTUIOHA I [IOCJIENOBATEJIBHOCTE
KOIOMpyeT [IOJIMIIEeNTU, KOTOPHM  UMeeT infe} MeHBIIeM  Mepe 75%
MoeHTHMYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 mmm SEQ ID NO 6, Jgmumbo mux
BapMaHTaMMy, TOMOJIOTaMM, OparMeHTaMy WM IIPOM3BOOHEIMM, W/WIM IIPU
2TOM YyKaszaHHasa I[IOJMHYKJIeOTHMIHAasd IIOCJeldoBaTeJIbHOCTE MMeeT IIO

MeHbIeM Mepe 75% mmeHTHMUHOCTM C SEQ ID NO 1, SEQ ID NO 3 mum SEQ

ID NO b5, JMOo UMX BapuaHTaMmu, ToMoJioTraMy, bparMeHTaM  MJIU
IIPOUBBOIOHEIMI .

60. [TpumMeHeHME roJiMrienTmoa HP ZRJ%1 TMIOJIMHYKJICO TUOHOM
rIocJjenoBaTeJIbHOCTH, Kooupymen TIOJIUIIEIITUL HP, I KJIeTKMU—
X0O34MHa, coepxamen YKa3aHHY [IOJIMHYKJIEOTUIOHYIO
rIocJyenoBaTeJIbHOCTE, W KJIETKM-X034AMHa, comepxamen
SKCIIPECCUOHHEM  BeKTOp, comepXammuy yKazaHHYD IIOJIMHYKJIECOTUIHYIO

[IOCJIeIOBATEJIbHOCTE, B IIPOM3BOLCTBE JIEKAPCTBEHHOT'O CpencTBa mOJiAd
YMEHBIIeHNS  aKTUBALMWM [IPOBOCIAJIMTEJILHEX IIyTeM B  KJIeTKe WU
KJIeTKax Yy cCcydbekTa; IOPpM 5STOM YKAa3aHHHM [IOJMUIENTHI MMeeT IIO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 miaum SEQ
ID NO ¢, Jubo ¥X BapMaHTaMy, ToMoJioTraMy, dparMeHTaMM = WJIU
[IPOM3BOIHEIMU ; u npu 2TOM yKa3aHHasa MMOJIMHYKJIEOTHUIHA A
[I0CJIeIOBATEJILHOCTEL KOOUPYEeT IIOJIUIISIITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM I[IPOM3BOIHEMU,
U/ MM OpM  STOM YKasaHHad I[IOJIMHYKJIICOTHMOHAaS I[IOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuyHocTM C SEQ ID NO 1, SEQ ID NO
3 miam SEQ ID NO 5, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMM
VIV TIPOMB3BOIHEIMM .

6l. [lprMeHeHME MIOJIMIIEN T A HP VIV TIOJIMHYKJIEO TUOHOM
nocyenoBaTesJIbHOCTH, Kooupyoimen TTOJIUIIEN TN HP, MM KJIeTKM—
X0O349MHa, comepxamemn YyKa3aHHYD MOJIMHYKJIEO TUIHYIO
NoCJIenoBaTeJIbHOCTE, VI KJIETKU—-X0O39MHa, comepxamemn
SKCIPECCHUOHHEM  BeKTOp, comepxXamui yKasaHHYD IIOJIMHYKJIIEOTUIHYIO

I10CJIenoBaTeJIEHOCTE, B IIPOM3BOIOCTBEe JIEKAPCTBEHHOI'O CpeldcCTkBa MHOJIA
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YMEHbIIeHNS aKTUBHOCTU M/UMiIM sKcopeccum NF-k3 B KJIeTKe WM KJIeTKax
y cybbekTa; IIpM STOM YKa3aHHHM IIOJUIIENTHUI MMeeT II0 MeHbIeM Mepe
75% wmpmeHTMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmam SEQ ID NO 6,
JMBo MX BapMaHTaMM, TI'OMOJIoT'aMM, O¢parMeHTaMu WJIM [IPOU3BOIOHBEIMM; W
IpM D3TOM YyKasaHHasa IIOJMHYKIIEOTUIOHAd IIOCJeOOBaATEeJIbHOCTE KOOUPYET
IIOJIMIIENITUL, KOTOPHEM MMeeT II0 MeHbmel Mepe 75% mioeHTMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, msmbo mMX BapMaHTaMWu,
TOMOJIOT'aMM, dparMeHTaMu MM [IPOUBBOIHEIMMU, /i Opu 3TOM
yKazaHHasa IIOJMHYKJIEOTHMIHAaS IIOCJIeOdOoBaTeJIbLHOCThL MMeeT II0 MeHblIeln
Mepe 75% mmeHTHMyHOCTM C SEQ ID NO 1, SEQ ID NO 3 wmium SEQ ID NO
5, mbo MX BapMaHTaMy, TOMOJIOTaMM, o¢parlMeHTaMU WJIU IIPOM3BOIHEMMA .

62. [lprMeHeHMe [IOJIUIIENTUII A HP WJIN MIOJIMHYKJIEOTUIHOM
[IOCJIeIOBATEJIbHOCTH, Kooupyen TIOJIUIIEITUL HP, W KJIETKU—
XO34AMHAE, coepxamen YKa3aHHY MNOJIMHYKJIEO TUOHYIO
[IOCJIeIOBATEJIbHOCTE, NI KJIETKU—-XO34AUHa, comepxamen
SKCIIPECCUOHHEM  BeKTOp, comepXammuy  yKaz3aHHY IIOJIMHYKJIEOTUIHYIO
[IOCJIeIOBATEJIbHOCTE, B IIPOM3BOLCTBE JIEKAPCTBEHHOTO CpencTBa OJiAd
YIYUIIEHMA COCTOSHUSA IIUIIEBAPUTEJILHOTO TpaKTa y CyObeKTa.

63. TlomunenTtun HP wIM OOJIMHYKJIIEOTHMIHAaS IIO0CJIedoBaTeJIbHOCTL,
KoOupyoma s IIOJIUIIEI T HP, MJIN KJIeTKa—-xX035IMH, comepxamas
yKa3aHHYID IOJIMHY KJIEOTUIHYIO IOoCJIeIOBaTeJIbHOCTE, 2R KJIeTKa-
X034MH, coIepxXalas SKCIPEeCCUOHHEM BeKTOP, CcoIepXalrl YyKa3aHHYI
INOJIMHYKJIEOTUIHYK IIOCJeIOBaTeJIbHOCTEL, IJSA [IPMMeHeHMs, II0 CYIeCTBY
OINIMCAHHOTO B HaCTOMANEeM IOOKYyMeHTe.

64d. OQapmMaleBTHMUeCKasa KOMIIO3UIMA, [0 CYIMEeCTBY OIMCaHHadg B
HacTosAmeM ITOKYMeHTe.

65. IlMTaTesbHasa nobarka, IIO0 CYIECTBY OIMCaHHaAsA B HaCTOAIEM

OOKYMeHTe.
66. KopmMmoBOM IPOOYKT, OIMIeBOM IpOOyKT, BUOJIOTUUECKH
aKTMBHadg IMmeBasd podaBkKa WMIM OuMmeBasd podaBKa, I[IO CYIecTBY

OIIMCaHHEHEe B HacTodleM IOKyMeHTe.

67. Crioco® [IOJIyUeHUs bapMalleBTHUUECKOM KOMIIO 3ULIUM, 1o
CYIeCTBY OIIMCAHHEIM B HACTOAIeM IOKyMeHTe.

68. Crnoco® IoJIydeHUS IOIUTATeJIbHOM KOMIIOBULMM, II0 CYIEeCTBY

OIIMCAHHHM B HacTOAgleM OTJOKYMEHTE.
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69. Cnocof® IoJyYeHMS KOPMOBOTO IIPOOYKTa, IIMIEBOTO MIPOOYyKTa,
BMOJIOTUYECKM AaKTMUBHOM IMIEeBOM nDoOaBKM WJIM IOIMIEeBOM HoOaBKM, IIO
CYMEeCTBY OIMCAHHEIM B HACTOSIEM IOKYyMEHTEe.

70. Crnoco® MNpuMMeHeHMs IIOJUIeNTuna HP WiIM [DOJMHYKJIEOTUIHOM
IIOCJIeIOBATEJILHOCTH, KoOoupyomey  rnojunenTtun  HP, WM KJII€TKU-
X0OBAUHAE, comepxamen YKa3aHHY IOJIMHYKJIEO TUOHYIO
IIOCJIeIOBATEJILHOCTE, VI KJIETKM—-XO35IMUHA, comepxamen
SKCIIPECCUOHHEI  BEKTOpP, coepXammuy YyKasz3aHHYD IIOJIMHYKJIECOTUIHYIO
IIOCJIeNOBATEJIBHOCTE, II0 CYMEeCTBY OIMCAHHEM B HACTOSAMEM IOKYMEHTEe.

71. [IpyMeHeHM e IOJIUIIEITHUI A HP WJIIN IOJIMHYKJIEO TUIHOM
II0CJIeNOBATEJILHOCTH, KoOoupymey  noJgunenTtun — HP, WM  KJIeTKU-
X0OBAUHA, comepxamen yKa3aHHYI TIOJIMHYKJIEO TUOHYIO
I0CJIeIOBaATEJILHOCTE, W KJIeTKU—-XO035UHA, comepxamen
SKCIIPECCUOHHEIM  BEKTOpP, coepXammuy yKaz3aHHYD IIOJIMHYKJIEOTUIHYIO
IIOCJIeIOBATEJILHOCTEL, II0 CYMEeCTBY OINMCAaHHOEe B HACTOSAMEM IOKYyMeHTe.

[To DOBEepeHHOCTU



MBSMEHEHHAST $OPMYIJIA M3OBPETEHNS,

[NPEOJIOXEHHAST 3AABUTEJIEM IOJI51 PACCMOTPEHMSA (IIO 34 CT. PCT)

1. TIosmnenTtmn HP wmiIM ODOJIMHYKJIeOTHMIOIHAS IIOCJIeOIOBaTeJIbHOCTD,
KoOupyoasd oJulenTtun HP, @©OJg MCIOOJL30BaHMUA B JeUeHUM U/UJIU
OpenoTBpameHmn 3abojieBaHudag y  CyOBeKTa; oprM STOM yKasaHHOoe
zaboJieBaHMe IMpencTaBjigeT cofoM BOCHAJIUTeJIbHOe 3abojieBaHMe W/UIKU
ayTouMMMyHHOe 3aboJjieBaHMe; IIPpM 2TOM YKa3aHHHM [IOJIUMIIENTUI MMeeT II0
MeHbImeM Mepe 75% mmeHTHMUuHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ
ID NO ¢, JMOO ¥MX BapuaHTaMu, ToMoJioTraMy, bparMeHTaM  MJIU
[IPOU3BOIHEIMA ; u npu 2TOM yKasaHHad [IOJIMHY KJIEOTUOHA A
[IOCJIEIOBATEJIbHOCTE KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHBbIeMn
Mepe 75% mpmeHTMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 wmmum SEQ ID NO
6, JubO MX BapuaHTaMM, T'OMOJIOTaMM, O¢parMeHTaMM WJIM [IPOM3BOIHEIMI,
U/ UM TOpY  STOM YyKasaHHasg IIOJMHYKJIEOTHMIHAS I[I0CJIeIOoBaTEeJILHOCTD
MMeeT [0 MeHbler Mepe 75% mupmeHTMuyHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo ux BapMaHTaMM, I'OMOoJioTaMy, OGparMeHTaMu
WV TIPOM3BONOHEIMMA .

2. TlonunenTun WM IIOJIMHYKJIEOTHMIHAaS II0CJedoBaTeJIbHOCTL IIO II.
1 §jag wucooJb30BaHMA IO IHO. 1, OpM 5STOM YkasaHHoe 3adojieBaHUe
mopaxaeT IIMIEBAPUTEJILHEM TpPakKT, CeKUMID IUIeBapUTeJIbHOTO TpakKTa,
IeyeHb, KJIeTKM IIedeHH, SIUTeJIMaJIbHEe KJIETKMU, SNIMOepPMallbHEE
KJIETKM, HeMpoHaJIbHBEEe KJIeTKM, IIOUKM, CeJIe3eHKyYy, JIeTKue, cCcepmale,
IOIXEJIYOOUHYIO XeJle3y U/MIM KJIeTKM IIOIKeJIYIOUHOM XeJle3H.

3. ToaunenTtun WM DOJMHYKJIEeOTHMIHAaS II0CJIeNoBaTeJIbHOCTL IIO II.
1 §ing wuconoJaes30BaHMA IO IHOI. 1, OpM 5STOM YkKasaHHOoe 3aboJieBaHMue
BHOUpPAT M3 TPYIIE, COCTOAmEN M3 BOCHaJMUTEJILHOTO 3adojieBaHusd
KMIIeUHM KA (IBD), KoJmTa, PEBMATOUITHOTO aprTpura, rcopmasa,
paccedHHOTO CKJeposa, mmabera I Tuna, LIeJdMakur, aTOINUYeCKOI'O
oepMaTUTa, PHUHKTa, CHUHIPOMa pa3dpaxeHHOM kumky (IBS), 43BeHHOTO
KOJInTa, nayumra, DoJie3HU KpoHa, OYHKIMOHAJILHOM OUCIIeIICUHN,
aTonmMueckux 3abdoJieBaHuM, HEeKPOTUIUPYIIeI'd SHTepoKoJMTa, O0JIe3HU
HeaJIKOTOJIbHOM XMPOBOM MHOMILTPALUUM IIeUeHM, KeJYIOUHO-KMUIIeUHOMN
MHOEeKLNN, BOJIYaHKU, HedppuTa/TJIoMepyJIoHebpUTa, aCTMEHI, COPD,

MoKapIinmTa, a TaKXe UX coueTaHMM.



4. ToUIOENTUI WJIM [NOJMHYKJIEOTHIHAaSa II0CJIeNOBaTEJIBLHOCTEL 110 II.
1 ning wmcnoJas30BaHMA IO II. 1, TIIpM 5DTOM YKas3aHHoe 3aboJieBaHue
opencraBJgeT CcoOoM BocHaluTeJIbHOoe 3abojileBaHMe KumeuHuka (IBD).

5. TlonmunenTun WIM TIOJMHYKJIEOTHIHASA IIOCJIENOBATEJIBHOCTE IIO
JOOMY M3 MNPedlleCTBYKIMX I[IYHKTOB IJIS MCIOJB30BaHMA 10 JIOOOMY U3
INIPeIIeCTBYKIMX IIYHKTOB C LeJIblD YMeHBIIeHMS BOCIIaJIeHMSa KJIETKHU,
TKaHM MJIM opTraHa y CcyOBeKTa.

6. TloaunenTun WX IIOJIMHYKJIEOTMIOHAaS IIOCJIeOOBaATEeJIbHOCTHh IIO II.
5 @OJ8g WCIOOJIB30BaHuUAa IO II. 5, IIpu 5BTOM YyKas3aHHasd KJeTKa, TKaHb
WM OopraH IOpencTaBJdeT coboy IMIIEeBaAPUTEJILHEM  TpakT, CEeKILMIO
IUIIEBAPUTEJIEHOTO TpakKTa, IledeHb, KJIETKM I[IeUueHM, BSIUTesMalJibHEeE
KJIETKHU, srUOepMalibHEE KJIETKHU, HeMpOHaJIbHEE KJIETKH, [IOUKHU,
ceJleseHKY, JIeTKue, cephle, IIOMIKEJYIOOUHYID Xejle3y U/UIM KJIEeTKU
IOIKEJIYOOUHOWV KeJIe3H .

7. TomunenTMa WM [DOJMHYKJIEOTHMIOHAaS IIOCJIeOoBaTeJIbHOCTE IIO
JodoMy M3 IIYHKTOB 5-6 IOJIS MCIIOJIL30BaHMSA 110 JIOOOMY M3 IIYHKTOB 5-6
C LeJIbld YMEeHBIIeHMA BOCIAJIeHUA SIOUTEeJIMAaJIbHEX KJIETOK TKaHM WK
opraHa.

8. IllommoenTu WM IOIOJMHYKJIIEOTHUO I[I0 JiOoMy M3 IOIYHKTOB 1-4
OJIS MCIOJIL30BaHMUA 110 JioOOMy M3 IOYHKTOB 1-4 C 1LeJbl IIOBHIIEHUSA
LIeJIOCTHOCTM KMIIeuHOTO Oapkepa y CcyOmekTa.

9. IllommoenTu WM T[ODOJMHYKIIEOTHUO I[I0 JOoMy M3 IIYHKTOB 1-4
OJIS MCIOJIE30BaHMA 110 JIOOMy M3 IOYHKTOB 1-4 C LeJlbo W3MeHeHUSA
fakTepraJIbHOTO COCTaBa B TKaHM WJIM OpTraHe OJsS co3maHusa 0oJiee
[IOJIE3HOY MUKPOBMOTH, OPEeIIOUTUTEeJILHO IJIS MCIOJbL30BaAHMSA C LeJbo
CHWXEHMS YPOBHSA OIHOTO wMIM 0oJiee BMIOOB COpaXuBalmMxX JaKTo3y
fakTepul B TKaHM WJIKM OpTaHe Yy CyObeKTa U/MIM CHMKEHUS YPOBHA
OODHOTO wuIM ©0o0Jiee BUIOOB He cCcOpaXuBaKMUX JIaKTo3y OaKTepull B TKaHU
WM opTaHe Yy CyOBeKTa.

10. TloagumenTun WM [IOJMHYKJIEOTMIHAaS IIOCJIEeOOoBaATEJIEHOCTE II0O
n. 9 @mnJsg WMCHoJb30BaHMA IO II. 9, HOpUM 2TOM YKas3aHHYK® TKaHb WM
opraH BHOMpamT U3 TIPYIILE, COCTOAmEeN U3 OPEKeeUHEX JMUMpaTUUdeCKUX
Y3JIOB, IIeueHM, I[IOIXKeJIYOOUHOM XeJjle3h, CceJle3eHKM, IIouek, cepnla,

JIEeT KX, a TaKXe M’X coueTaHMM.



11. TlomumonenTun WM IODOJMHYKJIEOTHI IO JioOoOMy M3 IIYHKTOB 1-4
IOJIS MCIIOJIB30BaHMA 110 JIOOMYy M3 IIyHKTOB 1-4 C LeJlbl TMOoOINepXaHMA
OJIMHEL TOJICTOTO KMIIeUHMKA M/MJIM TOHKOTO KUIIEUHMKA Yy CYyObLeKTa.

12. TlogunenTun WM [IOJMHYKJIEOTUIHAS IIOCJIEeNOBaATEJIEHOCTE II0
II. 11 ngng wmcooJbp30BaHMA IIO 1. 11 ¢ uejgpR OpPeOoTBpalleHUS
YMEHBIIEHNU A OJIVHEL TOJICTOT'O KUIIEYHMKA n/ N npeloTBpalleHn
YBEJIMUEHUA OJIMHBEL TOHKOT'O KUIIEUHMKA .

13. TloumnenTun WM IOOJMHYKJIEOTHI I[I0 JioOoMy M3 IOIYHKTOB 1-4
IOJIS MWMCIIOJIE30BaHUA IO JIOOOMY M3 IIYyHKTOB 1-4 C LeJIbl YMeHBIeHUSA
paspeEBa KUIIEUHMKA y CyOBeKTa.

14. TlogunenTun WM IOOJIMHYKJIEOTUIHAaS IIOCJIenoBaTeJIbHOCTE II0
n. 13 1OJsg MCIOJNb30BaHMA IO IHOI. 13 C LeJblo YMEeHbIIeHUS WU
NpeloTBpalleHUs HapylleHUd HeJJOCTHOCTU CJUBUCTOTO SIUTEeNIUS U/UIn
YMEHBIIEeHV A WM IIpeOOoTBpalleHUsa COKpalleHUs KOJIMUeCTBa OOKaJIOBUIHEIX
KJIETOK B BIUTEJIUN, U/ U YMEHBIIEHU I VIV npenoTBpalleHM
VMHOMIIL TPpallMM VMMYHHEIX KJIETOK B COOCTBEHHYI IJIACTUMHKY CJU3UCTOM
OBOJIOUKM KUIIEUHUKA .

15. TlogunenTun WM I[OIOJMHYKJIEOTMIHAaS IIOCJeOoBaTeJIbHOCTL IIO
JioBoMy M3 IIYHKTOB 1-4 IJI9 MCIOJIL30BaHMA II0 JiodoMy M3 IYHKTOR 1-4
C LeJbl PeryJaluM 3KCIPecCUuM OOHOTO MM 0o0Jiee IMIPOBOCIAJMTEJIBHEIX
TeHOB W/WIM OIHOTO WIM 0oJlee TeHOB, BIMAKIMX Ha LeJJOCTHOCTDL
fapbepa, B KJIeTKe MM KJIeTkax y CybwreKTa.

16. TllogunenTun WM [IOJMHYKJIEOTMIHAS IIOCJEeOOoBaTEJIbLHOCTE II0O
JIOoMYy M3 IIYHKTOB 1-4 IOJI9 MCIOJIL30BaHMA II0 JiodoMy M3 IYHKTOR 1-4
C ULeJbl PeryJldaluMM 3KCIPEeCcCUMM B KJIETKe WMIM KJIeTKax Yy CcyOBekTa
OOHOTO MM Oo0Jlee TeHOB, BHOPAHHHX W3 TPYIIIHE, COCTOAmMEeN M3 TeHa
Beyika 3-0eTa M3 pPereHepMPyKIMX OCTPOBKOB (Reg3b), TI'eHa pe3suMCTUH-
nomnoBHOTO TaMMa/pes3ncTuH-onobHoTo OeTa Oenka (Retnlg|Retnlb),
TeHa caxapasH-M30MaJlbTa3k (aJib@pa—TJIoKO3MIOA 3H ) (si), TeHa
oebpeHsMHa-albda 24 (Defa24), TeHa 11-6eTa-I'MIPOKCUCTEPOUL~
Dermopor'eHa3w Tuna 2 (Hsdllb2), reHa 17-0eTa-IMOPOKCUCTEPOUL—
nervagporeHas3n Tuna 2 (Hsdl7b2), TreHa pesUCTUH-TIOOOOHOM MOJIEKYJIE—
DeTa (RELMDb) M TeHa AIepHOTo pellenTopa 1Dl/anbda-pelienTopa
TUpeOnIHOTO TopMoHa (Nrldl|Thra).

17. TloaunenTun WM [IOJMHYKJIEOTUMIHAS IIOCJIEeNOoBaATEJEHOCTE II0

n. 16 1mJd MCHOJBb30BaHMA IO II. 16 C LeJIbD yYMEHBIIEHMS 3KCIPECCUU



OOHOTO WM ©OoJlee TEeHOB, BHOPaHHHX M3 TPYIIH, COCTOAMEN K3 T'eHa
Dejyika 3-6eTa M3 peleHepUPYyKRINX OCTpoBKOB (Reg3b), IeHa pe3mucTHUH-

nomoBHOTO TaMMa/pes3ucTuH-rnonoBHoTo OGeTa Oenka (Retnlg|Retnlb),

TeHa PEe3UCTUH-NIOOOOHOM MOJIeKyJIE-0eTa (RELMD) , T'eHa caxapasH-
VM30MaJIbTase (aJlbda-TJIoKo3umas3k) (Si) u TeHa nebeHsmHa-aJbda 24
(Defa24) .

18. TlogunenTun WM IIOJMHYKJIEOTUIHAS IIOCJIEeNOoBaTEJIEHOCTE II0
n. 16 1mJjsg WMCHOJB30BaHMA IIO0O II. 16 C LeJIbD YBEJIMWYEHUS DBKCIPEeCCUMU
ooHOTO MM OoJiee TeHOB, BHOPAHHHX W3 TPYIINHE, COCTOAMEN M3 TeHa
11-0eTa-IMOPOKCUCTEPOUI—OernaporeHas3s Tuna 2 (Hsdllb2), rena 17-
feTa-I'MOPOKCUCTEpOUN-— eI UapoTreHass Tulla 2 (Hsd17b2) n T'eHa
AOEPHOTO pelenTopa 1D1/ansda-peuenropa TUPEOUIHOTO TOpPMOHAa
(Nrl1ldl|Thra) .

19. IlounenTun WM IIOJMHYKJIEOTHIHAaS IIOCJIeIOBaTeJIbHOCTE IIO
JoodoMy M3 IIYHKTOB 1-4 1OJI9 MCIOJIL30BaHMA II0 JOOOMYy M3 IYHKTOB 1-4
C LeJIbo YMeHbIIeHMS aKTUBaALUUM I[IPOBOCHAJMTEJILHEIX IIyTell B KJIeTKe
WM KJeTkKax y cyObeKTa.

20. TomumnenTtun WIM IIOJMHYKJIEOTHMOHAS II0CJIedOBaTeJIbHOCTE IIO

JioBoMy M3 IIYHKTOB 1-4 IJI9 MCIOJIL30BaHMA II0 JiodoMy M3 IYHKTOR 1-4

C LeJbD YMeHBIIeHUMS aKTUBHOCTU U/UiIM sSKchOpeccur NF-kf B KJeTKe WU
KJIeTKax y cyOmeKTa.

21. TlounenTun WJIM IIOJMHYKJIEOTUIOHAasS IIOCJIeIOBaATeJIbLHOCTE IIO
JIOOMY M3 IIYHKTOB 1-4 IOJI9 MCIOJIb30BaHMA II0 JioOoMy M3 IYHKTOR 1-4
C LeJIbD YJYUlleHMSa COCTOSHUA IIUMIIeBapUTeJIbHOTO TpakKTa y CcyDbheKTa.

22 . llomunenTtun WJIM IIOJMHYKJIEOTUIOHAas IIOCJIeIOoBaATeJIbHOCTE IIO
JIOOOMY M3 IIYHKTOB 1-21 1OJIi9 MCIOJB20BaHMA II0 JioOOMYy M3 IIYHKTOB 1-
21, npu 2TOM yKa3aHHBEM [IOJIUIIEI T MJIIN MNOJIMHYKJIEOTHUOHA S
[IOCJIeIOBRATEJIbHOCTE ABJIAKNTCSH MHKAICYJIMPOBAHHBEIMMA .

23 . lomunenTtun 0 JOOOMY M3 IIYHKTOB 1-22 1OJid MCIIOJIB30BAHUL
mo JioboMy M3 OYHKTOB 1-22, OpedcTaBJIgmUM cobol peKOoMOMHAHTHHM
[IOJIMIIENITHUI .

24. [TONMMHYKIJIEOTUIHA A [IOCJIEOOBATEJIBHOCTE 1o JInBoMy nus
IOYHKTOB 1-22 1OJg MWMCIOJBL30BaHMA IO JioOoMy M3 IIyHKTOB 1-22 B
ciaydae, KoToa SKCIPeCCUOHHEM BEKTOP COIEepPXUT YKazaHHYD

IIOJIMHYKJIICEOTHMIOHYI IIOCJIeIOBaAaTEeJIEHOCTE.



25. OdapmalleBTHMUECKAs KOMIIO3MIMA, CoIOepXamasd noJurenTtmyn HP
WV TOJMHYKJIEOTUIHYI I[IOCJEeIOBATEJIbHOCTE, KOOVPYKRIYK IIOJIMUIIEIITHU
HP, u  dbapMaleBTUUECKM [IpUEeMIIeMBM  SKCLUUIMEHT, HOCHUTEJE WM
pazbaBuTeSb; OPM STOM YyKa3aHHHM IIOJUIIENTHUI MMeeT IO MeHbIlel Mepe
75% wmpmeHTMuHoCcTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO ¢,
JMBo MX BapMaHTaMM, TI'OMOJIoTaMM, O¢parMeHTaMu WJIM I[IPOU3BOIOHBEIMU; U
IpM DBTOM YyKaszsaHHasa IIOJIMHYKIIEOTUIOHASd IIOCJeOOBaATEJIbHOCTE KOOUPYET
IIOJIMIIENITUL, KOTOPHEM MMeeT II0 MeHblel Mepe 75% muoeHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapuaHTaMHu,
ToMoJIoT'aMi, bparMeHTaMu < MJIM  [IPOUSBBOIHEIMMU, /i Opu 3TOM
yKasaHHad I[IOJMHYKJIeOTHMOHASa IIOCJIeNOBaTeJIbHOCTL MMeeT IIO MeHbIen
Mepe 75% mpmeHTMuHoCcTM C SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, Jmbo MX BapMaHTaMM, IoOMOoJoTaMM, OGpaTrMeHTaMM WM IPOM3BOOHBIMMU .

26. OapmMalleBTHMUECKasa  KOMIO3MLIMA IO II. 25, B KOTOpOM
YKa3aHHBEM  [IOJMUIENTHUI WM I[IOJMHYKJIEOTUMOHAS II0CJIedoBaTeJIbHOCT
ABJIATCSI MHKAICYJIMPOBAHHEIMA .

27. QdapMalleBTMYeCKas KOMIO3MUMSA IO . 25 miaM 26, B KOTOPOM
yKasaHHBIM IIOJIUIIENTUL opencraByigeT cobomn pexoMOVHAaHTHEIM
IOJIMIIENTUL .

28. OdapmalleBTHMUeCKasd KOMIIO3UIMA IO HO. 25 mim 26, B KOTOPOMU
DKCIIPECCUOHHEM BEKTOP COOEpPXUT YKa3aHHYD MMOJIMHYKJIEO TUOHYIO
[IOCJIeIOBRAaTEeJIbHOCTE .

29. [IMTaTesibHaAa nobaBka, comepxallada TIOJIUIIEIITUL HP,
BHIOESJIEHHEM M3 KJIeTKM, WIM IIOJIMHYKJIEOTUIHYIO II0CJIeIOBaTeJIbHOCTDL,
BHIOESJIEHHYID M3 KJIeTKM, KOIUPVIIYID HoJulenTun HP, ¥ OpUeMJIeMbl OJId
OIMTaHUS SKCUUMIMEHT, HOCUTEeJIb MM paszbaBuUTelb; IPpM STOM YyKa3aHHHM
IIOJIMIIENITUI MMeeT II0 MeHblleM Mepe 75% umeHTnuHocTM ¢ SEQ ID NO 2,
SEQ ID NO 4 wmimm SEQ ID NO 6, mmbo uMX BapuMaHTaMM, I'OMOJIOTaMwu,
bparMeHTaMuM VI [IPOU3BOIHEIMMA ; u npu 2TOM YKa3aHHasd
IIOJIMHYKJIEOTUOHAS I[IOCJIeOOBaATEeJILHOCTEL KOIUMPYEeT IOJMUIIENTHUI, KOTOPHM
VMeeT IO MeHbIeM Mepe 75% mumeHTmMuHocTM C SEQ ID NO 2, SEQ ID NO
4 miam SEQ ID NO 6, mmbo mMX BapMaHTaMM, T'OMoJioTaMM, OQpaTlMeHTaMu
WIXM TIPOM3BOIOHEIMM, W/MIM 0OPMU STOM YyKasaHHaAS [DOJIMHYKJIEOTHUOHAS
IoCJyIeIoBaTEJIbHOCTL MMeeT II0 MeHbllel Mepe 75% uMmeHTHMUHOCTM C SEQ
ID NO 1, SEQ ID NO 3 wmmm SEQ ID NO 5, mmbo X BapMaHTaMHu,

IroMoJIoIraMm1, (]_)paI‘MeHTaM_T/I VJin TIPOVMSBOIOHEIMH .



30. ImraTenbHas pobaBka o 1. 29, B KOTOpPOM YKa3aHHHM
NOJIMIENTHOI WM  [OOJMHYKJIeOTMIOIHAS  I[IOCJeIoBaTeJIbHOCTL ABJIAITCA

VMHKAaIICYJIMPOBAaHHEIMN .

31. IuraTenrHasd m»HobaBka no n. 29 wmm 30, B KOTOpOM
YKa3aHHEMU [IOJIUIIENTUL opencraBjgeT cobon pPexoMOVHAaHTHEIM
[IOJIUIIENTUL .

32. IurarenrHasd m»HobaBka no o. 29 wmmm 30, B KOTOpOM
SKCIIPECCUOHHHM BEKTOP COOEPXUT YKazaHHYD TIOJIMHYKJIEO TUOHYIO

IIocJjiefoBaTeJIbHOCTE .

33. KopMoBOM IPOOyKT, OumeBOV  HPOOYKT, BUOJIOTHUUECKU
aKTMBHasA IOumeBasd nDoBaBKa WM OumeBas  pgobaBka, comepxamme
nogunenTun HP,  BHIOEJeHHHM U3 KIJIETKM, MWIM T[OJIMHYKJIEOTUIHYIO

[IOCJIEIOBATEJIbHOCTL, BHIOEJEHHYD M3 KIEeTKM, KOIOUPYKIYH IIOJUIEITU
HP, nOpmM 5TOM YKa3aHHHM I[IOJUIIENTUI MMeeT IO MeHbmel Mepe 75%
ugeHTuuyHocTM Cc SEQ ID NO 2, SEQ ID NO 4 mum SEQ ID NO 6, Jjmbo MuxX
BapMaHTaMM, TOMOJIOTaMM, OparMeHTaMM WM [OPOMU3BOOHBIMM, M IIPM STOM
yKaszsaHHad [IOJIMHYKJIEOTUOHA S IocJIeIOBaTeJIbHOCTE KOOUpYyeT
IIOJIMIIEIITUI, KOTOPBIM MMeeT II0 MeHbleld Mepe 75% mMueHTHMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo mUX BapMaHTaMWu,
ToMOJIOT'aMM, bparMeHTaMy < MJIM  IIPOM3BOIHEIMMU, /MM OpU B3TOM
yKazaHHad IOJMHYKJICOTHMIHAaS IIOCJIemoBaTeJIbLHOCThE MMeeT II0 MeHbIen
Mepe 75% mmeHTMuHOCTM C SEQ ID NO 1, SEQ ID NO 3 mium SEQ ID NO

5, JINB0O MX BapmaHTaMr, I'OMOJIOI'aMM, @paPMeHTaMM VI TIIPOM3BOIHEIMM .

34. KopmMmoBOM IPOOYKT, OIMIeBOM OpOOyKT, BUOJIOTUUECKH
aKTMBHag IOumeBasg pobaBka MWIM OMmeBasg pJobaBka IO II. 33,
oTJIMUalMecsS  TeM, YTO YKas3aHHHBM KOPMOBOM MNPOIOYKT, OIUMEeBOM
OPpOIOYKT, OMOJIOTMUECKM AaKTMBHasS IIMmeBas pobaBka WM [OIMIeBas

notaBKa HABJAKRTCHS MHKAIICYJIMPOBAaHHBMM .

35. KopMmoBOM IpOOyKT, IMIeBOM NIPOOyKT, BMOJIOTUYECKHA
aKTMBHAaA IOumeBasa nodaBKa MIM OMIeBas JobaBka Ho o. 33 mwiam 34, B
KOTOPEIX VYKa3aHHHM I[IOJUIIENTHI OIpedcTaBjgeT coboM pekoMOMHAaHTHHM
[IOJIMIIENITHUI .

36. KopMmoBoOM IpOOyKT, IMIeBOM NIPOOyKT, DMoOJIOTHUYEeCKHA
aKTMBHAaA IOumeBasda nodaBKa MM OMIeBas mobaBka Ho . 33 mwiam 34, B
KOTOPHX SKCIPEeCCUOHHBM BEKTOP COIEepPXUT YKa3aHHY

IIOJIMHYKIIEOTHMIOHYI IIOCJIeIOBaATEJIEHOCTE.



37. Cnoco® mnoJdydeHMsa OoapMalleBTUMUECKOM KOMIIOBUIMM 10 JIoOoOMYy

M3 IIYHKTOB 25-28, BRJIOUANIMNM CMeNMBAaHME YKa3aHHOTO IIOJIMIIEeNITHUIAa

I HOJ'H/IHyKJ'IeOTM,JIHOIZ IIOCJIEeOOBATEJIEHOCTHU C (bapMaLLeBTMT{eCKM
IIprmeMIJIEeMEIM SKCIUIIMEHTOM, HOCHUTeJIeEM I paB@aBMTeJ’IeM;
HeoOd3aTeJILHO, yKaSaHHBHZ IIOJINIIEIITHV nJin IIOJIMHYKJIIEOTHMIHAaA

[IOCJIEIOBATEJIBHOCTE MHKAICYJIMPYETCS BO BpPeMsS YKas3aHHOTO IIPOollecca;
OpM 5STOM yKal3aHHBM [OOJUIIENTHUI MMeeT IO MeHbmen Mepe 75%
UOeHTUuYHOCTM ¢ SEQ ID NO 2, SEQ ID NO 4 wmyim SEQ ID NO 6, imbo mux
BapMaHTaMM, T'OMOJIOTaMM, OQparMeHTaMU WM [IPOU3BOIOHEIMM,; WM I[IPM DTOM
yKa3aHHasd [OJIMHYKJIEOTUIHA A [IoCJIeIOBaTEeJIbHOCTE KOoOoupyeT
[IOJIMIIENTUL, KOTOPHEM MMeeT IO MeHbleld Mepe 75% mioeHTMUHOCTM C SEQ
ID NO 2, SEQ ID NO 4 wmmm SEQ ID NO 6, Jsmbo MX BapuaHTaMHu,
ToMoJIoTaMi, bparMeHTaMu MM [IPOUBBOIHEIMU, n/ UM Ipu 3TOM
yKa3aHHasa TIIOJIMHYKJIeOTHMIHAas II0CJIeNoBaTeJIbHOCTEL MMeeT II0 MeHbleM
Mepe 75% mpmeHTMyHoCcTM Cc SEQ ID NO 1, SEQ ID NO 3 mum SEQ ID NO
5, Jmbo MX BapMaHTaMM, IoMoJoTaMM, OpaTrMeHTaMu WM IPOM3BOOHBIMMA .

38. Crnoco® mnoJgydyeHMS IOIUTATEJILHOM pJofaBkM 10 JiodoMy U3
IIYHKTOB 29-32, BKJIOUAKIMNY CMEMMBaHME YKaBaHHOTO IIOJIMIIeNTUIa WJIU
IIOJIMHYKJISOTUIOHOM IIOCJIeIOBATEJIbHOCTM C IIPpUEeMJIeMBIM IJIS I[IUMTAaHUSA
SKCLUMUIMEHTOM, HOCHUTEeJIeEM VI pazbaBuUTEJIEM; Heo®sa3aTeJIbHO,
YKaBaHHBM IIOJIMIIENTUO WM IIOJIMHYKJICOTUI MHKAICYJIUpyeTCcsa BO BpeMd
yKasaHHOTO Ipollecca,; IIpM STOM YKa3aHHHBM IIOJUIISNTUI MVMeeT IIO
MeHblel Mepe 75% umenTmuHocTM ¢ SEQ ID NO 2, SEQ ID NO 4 muum SEQ
ID NO o, JMOO UMX BapuaHTaMmu, ToMoJioTaMu, bparMeHTaM WU
[IPOM3BOIHEIMN ; u npu 2TOM yKasaHHadg MMOJIMHYKJIEOTHUIHA A
IOCJIeIOBATEJIbHOCTEL KOOUPYEeT IIOJIMIIENITUI, KOTOPHM MMeeT II0 MeHbIel
Mepe 75% mmeHTHMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 mam SEQ ID NO
6, Jmbo MX BapMaHTaMM, T'OMOJIOTaMM, OparMeHTaMM WM IIPOM3BOIHEMU,
U/ MM OpM  STOM YKasaHHadg I[IOJIMHYKJIICOTHMOHAaS IIOCJIelOoBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% umeHTmMuHocTM ¢ SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo uMxX BapMaHTaMM, I'OMOoJioT'aMM, OGpalMeHTaMu
VIV TIPOMBBOIHEIMM .

39. Cnocof ToJIydeHuS KOPMOBOTO IPOINyKTa, IIMIEeBOTO IPOOYyKTa,
OMOJIOTMUECKM AKTMBHOM IIMIEeBOM »HoOaBKM WJIM IMIEBOM »DoOaBKM IIO
JoooMy U3 [IYHKTOB 33-36, BKJIIOY A0 cMellMBaHue YKaz3aHHOT O

IIOJINIIeIITV Oa WMJIN HOHMHyKJ’IeOTMHHOﬁ IIoCJyIefoBaTeJIEHOCTM C KOPMOBEM



IIPOOYKTOM, [IUIIEBEIM [IPOIYKTOM, BMOJIOTUUYECKM aKTUBHOM OIMIEeBOMU
no®aBKoOM, IOIMMeBOM »DoOaBKOM WMIM UMX MHTPpeIMeHTOM; HeobOg3aTeJIbHO,
YKasaHHBEM IIOJIUIIENTUO WM IIOJMHYKJIIEOTUI MHKAIICYJIMpyeTCcsad BO BpeMd
yKasaHHOTO Ipollecca; IIpM STOM YKa3aHHHM [IOJUIENTUIO ¥VMeeT IIO
MeHbIeM Mepe 75% mmenTmMuHOCTM C SEQ ID NO 2, SEQ ID NO 4 wmum SEQ
ID NO o, Jubo ¥X BapMaHTaMy, roMoJioramy, dpparMeHTaMM = WIIU
[IPOU3BOIHEIMA ; n npu 2TOM yKa3aHHasd MMOJIMHYKJIEOTHUIHA A
[IOCJIeIOBATEJIbHOCTE KOOUPYET IIOJIUIIENTUI, KOTOPHM MMeeT IO MeHbIeMn
Mepe 75% mmeHTHMUyHOCTM C SEQ ID NO 2, SEQ ID NO 4 mimu SEQ ID NO
6, JubO UX BapMaHTaMM, I'OMOJIOT'aMM, OparMeHTaMy WM IIPOM3BOIHBIMUA,
U/ Mar  OpM  STOM YKasaHHas I[IOJIMHYKJIIEOTHMOHAS I[IOCJIelOBaTeJIbHOCTE
VMeeT IO MeHbIeM Mepe 75% mmeHTHMUHOCTM C SEQ ID NO 1, SEQ ID NO
3 mim SEQ ID NO 5, mmbo mux BapMaHTaMM, I'OMOJIoTaMy, OGparMeHTaMu
WV TIPOM3BONHEIMMA .

[To mDOBepeHHOCTU



HP 1 = atqaaaaaagtaatcga agagcttcatcaagaggetattttaateatggetggetcaaaacccaccacacattecagttitgetaactattacs
Rec 1 HP 1 ggtaccatgaazaaaagtgatigatcgtgegageageegtggetatittaaccatggetggetgaaaacececateatacetttageticgegaactattata
Rec 2 HP 1 ggtaccatgaaaaaagttattgatcgtgcttcatcacgtggatatittaatcatggatggettaaaactcateatacatttagttitgecaatiattata
BP 95 atccggaaageatccattteggagecttgegagtyctgaatgatgacagtgtagaccegtegatgggatitgatacteatecacataaaaatatggaagt
Rec 1 HP 101 atecggaacgcattcatttiggegegetgegtytgetgaacyatgatagegtggatecgageatgggetttgatacecatecgracaaaaacatggaagt
Rec 2 HP 101 atccagaacgtattcattttggtgeteticgtgttcttaatgatgattcagttgatecatcaatgggatitqatacacatecacataaaaatatggaagt
HP 195 aatttecattecgttgaaagggtatetgagacatggegacagtygt aCaaautacga aaacgattactcceceggtgatatcecaagtgatgagtacgggeay
Rec 1 HP 201 gattagcattcegetgaaaggctatetgegteatggegatagegtocagaacaccaaaaccattacceegggtgatattcaggtgatgageaceggeage
Rec 2 HP 201 tatttcaattecacttaaaggatatettegteatggtoaticagttcaaaatacaaaaacaattacacctggagatattcaagttatgtetacaggatea
HP 295 ggtatctatcatagtgagtataacgacageaagygaagaacaattggaattcctgcaaatatgagtatteccecyaategagaatacgaaacecgaatata
Rec 1 HP 30l ggcatttatcatagegaatacaacgatageagaagaagagcagetggaatitetgeagatttgggtgtttecgegtattgaaaacaccaaaccggaatata
Rec 2 HP 3Clqqaa*ttabcut*Canqta*aaquttfa gagaagaacaacttgaatttettcaaatttgggtetttccacgtattgaaaatacaaaaccagasgtata

HP 395 acaatttegatatacgtcegetgetgaaaccgaacgagttatetetgttcattitcaccgaacggcaagacaccggectecatcaaacaggatgectggtt
Rec 1 HP 401 acaactttgatattege ccgn gectgaaaccgaacgaactgagectgtitattageccgaacggcaaaaccecggegageattaaacaggatgegtggtt
Rec 2 HP 401 ataatttegacattegtecacttcettaaaccaaatgaactttcactttttatctcaccaaatggaaaaacaccagettcaattaaacaagatgettggtt
Hp 495 ctctatgggagacttecgatacggaaagaaccatcgaatattgtatgeatcaggaaggtaacggagettatctgtttgtgatagaaggagagatcagegtyg
Rec 1 HP 501 tagcatgggegattttgataccgaacgeaccattgaatattgeatgeatcaggaaggeaacggegegtacctgtttgtgattgaaggegaaattagegtyg
Rec 2 HP 501 ttcaatgggagattttgatacagaacgtacaattgaatattgtatgeatcaagaaggtaacggegettatetttttgttattgaaggtgaaatttcagtt
HP 595 gcegatgaacatetggecaaacgtgacggecateggaatatgggataccaaaagettctetatecgtyctactaaagggaccaaacttctyggtaatggaay
Rec 1 HP 601 gcggatgaacatetgge caaacatgatqqcct*ﬂﬁﬂatttqﬂﬁatac aagagettcageattegtycgaccaaaggcaccaaactgetggtgatggaag
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