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Ha ocHoBaHuM CTPYKTYPHOU OMOJIOTHM 3HAOTE€HHOro (hakTopa AuddepeHINPOBKH KIETOK NPOMUEIIO-
LMTAapHOTO Jiefiko3a yesoseka nuHun HL-60 (HLDF) ¢ papom JHK/PHK-cesizbiBatommx n JHK/PHK -ru-
APOJU3YIOLIHX OENIKOB U PE3YIIETATOR UCCIEJOBAHMS SKCIPECCUU €r0 I'eHa Aldf B TPOKapHOTUYECKHUX CHC-
TeMax Obljia BBISBJIEHA AMMHOKUCIOTHAS MOCNEHOBATENBHOCTL 8-UNEHHOTrO (PparMenTa, o6IafaloILero
NoTEHUHANbLHOM HyKneaSHoﬁ akTuBHOCTLIO. [Tokaszano, yto cunretudeckuil nentug RRWHRLKE cnoco-
Gen paciemnste PHK, nuneiinyio JHK dara A, Bee (boprl mnasmupHon JHK. Yeranosnero, ato o6pa-
6oTRa KyibTypsl KneTok HL-60 stam nerrrugom (1075 M) npuUBOAHT K YBETHUYEHHIO B HEH KOTHYECTBA
ANONTOTHYECKMX KNeTOK. [loyueHHbIC aHHbIC TO3BOMUAN BLIABHHYTH MHNIOTE3Y O BO3MOMKHOM y4aCTH!
HLDF B npoueccax anomnro3sa.

Karoueswie caosa: kaemiu HL-60; ¢haxmop oughgeperuyuposiu HLDF | HyKkaea3nas akmuenocms, anonmaos.

BBEOEHUE

B ocHoBe yHmaMeHTanBHBIX MPOLECCOB, MPOTE-
KAFOIMX B >KMBOH KJIETKE: PEIIMKALNU, PeKOMOUHA-
UMW, PECTPUKLMH, TPAHCKPUTILIAM, TPAHCISIUAN U Ap. —
nexxaTt GesoK-HYKJASHHOBLIC B3ammopeHcTus. Of-
HUM U3 MOAXOMOB K NOHUMAHNUIO IPUPOLb] 3TUX B3a-
UMOJEHACTBUN SIBISIETCS H3YYEHHE MOJEKYISIPHOTO
MEXAHU3Ma (PYHKIMOHUPOBAHHS 9K30- H IHIOHYKJIC-
a3. K HacrosiieMy BpeMeHt JOCTHIHYTh] 3HAUNTET b-
HBIE YCIeXH B HCCIEHOBaHUH (PEPMEHTOB pefnapa-
UM, Takux, kak ypaipun-JHK-raukosunaza (gop-
Mamugonupugua-JIHK-rmakosnpaza [K® 3.2.2.23])
[1], anypun/anupuMUIUHIHAOHYKIea3a (AP-sHpo-
nykneasa [KP 3.1.25.2]) [2-4]; papa JHK-nonmme-
pas, odmaparomux 3'-5- w 5S'-3'-HykJaea3HbIMH aK-
THBHOCTAMH [5, 6]; auoHykIea3 pecrpukiun [7-9].
B ¢opMupoBaHud IPOCTPAHCTBEHHOH CTPYKTYPHI
aKTUBHBLIX LEHTPOB 3TUX (PEPMEHTOB IPUHHMAET
ydacTiue OONBbLIOE YHUCIO aMHHOKUCIOTHBIX OCTAT-

Coxkpawennst: HLDF — dakrop mnddepesigposku KIeTOK
NPOMUETOUMTAPHOrO JIefiKo3a yenoBexa nuauu HL-60; DOPA —
3 4-puruppokcudennnananun; Dns — gancun;, PITC — denunu-
sotuouuanat; C2-Cer — N-auerunchunrozny; NBT — Hurpo-
rony0o#t terpasonnit; PBS — usoronuueckuit K/Na-docdar-
Hp1i Oyep; HEPES —~ N-(2-rungpoxcuaTiin)nunepasus-N-3Tan-
cynbcb(mosdﬂ xucnora; DTE — 1 ,4-guTHO3puTpHT.
ABTOp mist nepenuckn (ren.: (095) 336-55-11;
310-70-10; e-mail: kost@ibch.siobc.ras.ru).

daxc: (095)

KOB, MHAYUHPYIONIMX KOH(OPMAIHMOHHbIE H3MCHE-
HUA B THAPOJIM3YEeMbIX MOeKynax. Muorma stu oc-
TaTKU [OCTATOUHO YAAICHBI JPYT OT ApYyra B aMUHO-
KHMCJIIOTHOW TOCHENOBaTENbHOCTH, YTO 3aTPYAHICT
UCCIEIOBAHHE CTPOEHMS aKTHBHBIX LEHTPOB hep-
MEHTOB.

B nocnepHee BpeMsi BEneTCst UHTCHCUBHBIH TOUCK
HU3KOMOJEKYJIISPHBIX COEMHEHHUH, CIOCOOHBIX BBI-
CcOKO3((EKTUBHO U CHEHU(PUUHO AECTPYKTYPHPO-
BATh HYKJIEHHOBBIE KUCNOTHL. Takue coefuHeHUs,
KaK NPaBWIO, HOJLKHBI COAEPKATE PeaKIIMOHHOCHO-
cOOHBIE IPYNIILI, (POPMUPYIOLINE B HYKJIEA3aX UX aK-
THBHbBIE IIEHTPBLI: HUMUNA30JbHbIE, T'YaHHUAWUHOBHIE,
KapOokcuibHbie UM amuHorpynnsl. Hanbonee nep-
CIIEKTUBHBIMH MOTYT OKa3aTLCH MEeNTHOHbIE MOJIe-
KYJIbl, IOCKONBKY MENTURBI O0OJafar0T HU3KOH HUM-
MYHOTE€HHOCTBIO, XOPOLIEeH pacTBOPUMOCTEIO, IETKO
METa0ONM3UPYIOTCA, @ UX CHHTE3 SBASETCS PYTHH-
HOH nponefypoi. Onucad psi CHHTETHYECKUX TeI-
THOB, CIHOCOOHBIX NPOSBAATE (PEPMEHTIIONOOHYIO
aKTUBHOCTB — 3CTEPa3HyIO NU00 TIMKO3MAZHYIO.
Tak, rpunentug KWK cnenucnyecku pacuiennser
Monekynsl JJHK 1o anyprHoBeIM/amHpIMHAHHOBBIM
caiitaM, mopobro AP-sapmouykmnease [10]. [Tonuka-
THOHHBIE NENTH/BI, COAEPKALIME OCTATKH OCHOBHBIX
U rugpodOOHKIX AMHHOKHCIOT, CTPYKTYpPUPOBaH-
Hble B [3-CKJIafKu, CHOCOOHBI I'MIPONU30BaTh (hOCc-
donuadpupHbie cBI3U onuropudonykiaeoTHaoB [11].
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| _bldf o cgcggtgtggtggcagcaggcgcagcccagcectcgaa -1
rpS21 B cgcggtgtggtggcagcaggcgcageccagcectcgaa ~1
hldf| ATGCAGAACGACGCCGGCGAGT TCGTGGACCTGTACGTGCCGCGGAAATGCTCCGCTAGCAATCGCATCATCGGTGCCAA 80
HLDFfF M Q N D A G E F V D L Y V P R K C s A S N R I I G A K 26
RPS21 M Q N b A G E F v D L ¥ VvV P R K ¢C 8§88 A 8§ N R I I G A K 26
rpS21| ATGCAGAACGACGCCGGCGAGTTCGTGGACCTGTACGTGCCGCGGARATGCTCCGCTAGCAATCGCATCATCGGTGCCAA 80
h1df] GGACCACGCATCCATCCAGATGAACGTGGCC-AGGT TGACAAGGTCACAGGCAGGTTTAATGGCCAGTTTAARACTTATGC [160
tHLDFDHASIQMNVARLTRSQAGLMJ\SLKLM 52
RPS21| D H A 8§ I Q M N V A E V D K V T G R F N GG Q F K T Y A |53
rpS21| GGACCACGCATCCATCCAGATGAACGTGGCCGAGGTTGACAAGGTCACAGGCAGGTTTAATGGCCAGTTTARAACTTATGC (161
|_hldf] TATCTGCGGGGCCATiggTAGGATGGGTGAGTCAGATGATTCCATTCTCCGATTGGCCAAGG—CGATGGCATCGTCTCAAA 1240
HLDFLSVRGPEVG_WVSQMIPF_S__)_:_)N’PRRWHRLK 79
RPS21 I ¢ 66 A I RR M G E S DD S I L R L A KA ADG I V s K |80
rpS21) TATCTGCGGGGCCATTCGTAGGATGGGTGAGTCAGATGATTCCATTCTCCGATTGGCCAAGGCCGATGGCATCGTCTCARA 242

Ter
hldf| GAACTTTTGACTGGAGAGAATCACAGATGTGGAATATTTGTCATARATAAATAALgaaaacct 304
| HIDFf E L L T ¢ E N H R C 6 I F V I N K _ 96
RPS21 N F 82
rpS21| GAACTTTTGActggagagaatcacagatgtggaatatttgtcataaataaataatgaaaacct 306
Ter

Puc. 1. Crpykrypa k[JHK u cCOOTBETCTBYIOILIE aMHHOKHCIOTHBIE NOCIEROBATENBHOCTH pudocomHoro Genka S21 n npeaLue-
crBeHHHKa daxropa nudpdeperuuposku HLDF. Ter — curuan tepMMHaLMH TpaHCHsuuy. KupHbiM WpHGTOM BhiencHa

CTPYKTYPa 3penoro gakropa A pepeHuUPOBKH

Konstoratr e30KcupubOOTUroHYKICOTHAA € OJIUTO-
DEeNTHIHBIM KNACTEPOM, COCTOALIMM H3 UYEpPEenyro-
UIMXCS OCTATKOB JICHUMHA M apIUHHHA, CENEKTUBHO
pacwermnsier TPHK™ E. coli (12, 13]. Bonbiuoe uuc-
70 paGoT IO CO3M[@aHHUIO PEATEHTOB, UMUTUPYIOLIMX
AKTHBHBIE LEHTPHI HYKJIea3, NOCBAILICHO CHHTE3y
MUHHMAaNbHON MOJENN aKTUBHOIO IEHTPa PUOOHYK-
neasbl A, cOfiepKalIero iBa OcTaTKa F’ACTHAMHA, BbI-
CTYNAKMINX KaK KHCIOTHO-OCHOBHOH KaTanu3arop
npu 06pa3oBaHUH NPOMEXKYTOUHOTO 2',3'-1MKI0¢O-
cpaTa 1 ero rufpoause (cM., Hanpumep, [ 14]). Onxa-
KO M TaKMe CHHTeTH4ecKue TpuuenTtuasl, kak HGH,
GGH, GKH, cnoco6us! pacuiennsts PHK B dusno-
JIOTHUYECKHMX YCIOBUAX B NPUCYTCTBUM nOHOB Cu?t u
Ni%* {13, 16].

[TenTuanbie Monekyanl, oOMagarOlHE HYKJIEas-
HOM AKTHBHOCTBIO, MOI'YT HAUTH MPUMCHEHHE HE
TOJABKO B MOJEKYJISIpHOH OHOJIOTMU B KauecTBE UC-
KYCCTBEHHBIX MOTenell (epMEeHTOB PECTPHKLHUY, HO
M [pPH CO3MAHMHM HOBBLIX TEPaneBTHUYESCKUX CPEHACTH.
TfokazaHo, 4TO psif METAJUIXENATUPYIOILUX NENTH-
[OB, KOHBIOTMPOBAHHBIX C AHTPAXWHOHOBLIMU XpO-
Moopamu, NTPUHAMAIOIIMMH yJacTUe B (hOPMUPO-
BaHUM CBOOOJHBLIX PAAUKANOB NOPH NEPEKHUCHOM
OKHMCAECHUH NOJUHEHACHIEHHBIX UPHBLIX KHUCIOT,
[erpafalui OEJIKOB U HYKJIEHHOBBIX KHCIOT, SBIIS-
IOTCSl aHTHOMYXONeBbIMU areHTamu [17]. TloaTomy
MOUCK HOBBIX MOCHENOBATEILHOCTER NENTUIOB, 00-
naparownx JHK/PHK-rugponusyoomumMy CBORCT-
BaMH, SIBISIETCS! BAXKHOM 3agadeil COBpEMEHHON Ono-
OPraHUYecKON XMMHHU 1 OMOTEXHOIOTHY.
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Llenp HaCTOSLWETO UCCAENOBARMUS — MICHTU(DHKA-
uus pparmenta HLDF, norennuansro odnanaroue-
ro JHK/PHK-runponu3yromeii akTMBHOCTBIO, U3Y-
YEHHE CBOWMCTB €r0 CHHTETHYECKOrO aHalora u BO3-
MOKHOH ponu panHoro yuyacrka HLDF B ero
(PYHKUMOHUPOBAHMH.

PE3YIBLTATBI 1 OBCYXJEHHUE

Panee wu3 cpeapl KyJNbTHBHPOBAHHS KJIETOK
IPOMUETOLNTAPHOrO Jeiko3a uenoseka HL-60, 00-
pabOTaHHBIX HOAHOCMBIO-MPAHC-PETAHOEBOR KHC-
TMOTOH, HAMH OBbUJIL BBIJIEJIEH U OXapaKTEPU30BaH Oen-
xoserl akrop HLDF ¢ mosekyasipHoit Maccoi
8.2 xa, nHpyuupyoluil ingepeHUMpoOBKY HCXO/ -
HBIX KJETOK 1o rparynoyutapHomMy nyrta [18]. Tpu
KOMIBLIOTEPHOM NOMCKE B Oanke fAaHHbix EMBL
(www.embl-heildeiberg.de) Obir0 0OHapy:KEHO, 4TO
nocnenorarensHoctk KJIHK dakropa nuddepen-
LUHPOBKY UMEET 3HAUMTEIBHYIO TOMOJIOTHIO C 1TOCIIE-
poBaTenbHOCTEIO KHIHK putocomuoro Genka S21
(RPS21) [19]. Opsako mpu 3TOM HHKAKOH COMOJIO-
FHA B IEPBHYHBIX CTPYKTYPaX 3peNbiX OCIKOB HE Ha-
omronaerca, nockonbky KIHK npepmecrsennuka
HLDF otnnuaercst ot k[ IHK RPS21 oTcyrcTrem
ABYX HykIeOoTHAO0B: G — B monoxeuuu 1121 C— B n1o-
noxeHuu 224 (puc. 1). B peaynepTaTe 3THX TOYESUHBIX
neneuyi 3penslit pakxTop AU (PEPEHUUPOBKHA U PHU-
pocoMHbIN Gentox S21 ABASIOTCS NPOAYKTaMU TPaHC-
JISLMY C PA3IMYHBIX PAMOK CYHTBIBAHUS.
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IlonbiTkE nosydeHus 3pesioro pakropa gudde-
PEHUMPOBKH B PA3IMUHBIX MPOKAPUOTHUECKHUX CHCTE-
Max He yBeHYaIHMCh ycnexoM. Hamm Obuld CO3[@HBI
akcnpeccupyromue koHcrpykuun pETDF n pTHDF
Ha OCHOBE TPaHCISUMOHHBIX BeKTOpoB pL2p26 [20],
pETTo {21} u mnasmuapst pTH] (eMm. “Dxcnepumenr.
yacTek’). Bo Bcex cnydvasix ypoOBEeHb NPORYKUHH pe-
komOuHanTHoro HLDF ObLt1 upe3BbluaiiHO HH30K, a
B HEKOTOPLIX KJIOHAX IIepBOHaYanbHo HaOJ0aBIla-
sICSt IPOAYK M CO BPEMEHEM IIOJHOCTBIO IpeKpallla-
nack. XOTA B psifie KIIOHOB H IPORYLHpOBaica Oe0K,
IO MOJIEKYISIPHOU Macce COOTBETCTBYIOLINA PEKOM-
ounantHomy HLDF, onnako oH we o6naman gudde-
PEHUHPYIOIIEH aKTHBHOCTBIO H HE B3aHMOJAEHCTBOBAT
C NONMKJIOHAJBHBIMKA aHTHTedaMH K C-KOHLEBOMY
dparmenty dakropa aupdepeHUUPOBKE (AaHHBIS
HE IIPEACTABRNEHBI). BbIJIO YCTAHOBIEHO, YTO N-KOH-
UeBas aMMHOKMCIIOTHAS TOCIEJOBAaTENLHOCTL 3TOTO
(PYHKLUHOHANBHO HEAKTHBHOIO OJKAa HOJHOCTBIO
COBHAAET C TAKOBOH N5 3peIoro paxkTopa nudde-
penuuposkr HLDF. Ananu3 HyKIIeOTHAHOH nocne-
posarenbocTH K HK-BCTaBOK, COOTBETCTBYOLIUX
HLDF, Bergenennbix n3 miasmugaoi JHK kiwoHos,
NPOAYUUPYIOWMX 3TOT HEAKTHBHBIA OENIOK, MMOKa-
3an, 4YTO B HUX MPUCYTCTBYIOT TOUEUHBLIE MYTAlUH B
yyacTke, KopupyromeMm C-KOHUEBOH (PparMeHT MO-
nexynsl HLDF (puc. 2). CpaBHcHHEe aMHHOKMCIOT-
HO#l nocnegoBaTenbHocT C-KOHUEBGH oOnacTu
tbaxropa nudepeHUMPOBKHM ¢ AMUHOKHCIOTHBIMU
NOCIIENOBATENBHOCTSIMI H3BECTHRIX OEIKOB BBIABIIIO
B Hell hparMeHT (31-38) — RRWHRLKE-, nmeromuit
COMOMOTMIO € TOCICHOBATENBHOCTAMU, BCTPEYAIO-
wumucst y papa JHK/PHK-ceaszpiBatowux naubo
AHK/PHK-rugponusyomux ¢epMeHToB (puc. 3).
Mer1 npennosoxuii, 9TO HauuKe B (pakTope nuc-

[IPAHULIBIHA u sp.

(pepeHLMPOBKH 3TO AMHHOKHCIOTHOH NIOCIENOBaA-
TENBHOCTH, HasdBaHHOK Hamu “JHK-rupponusyro-
HH pparMeHT”’, BO3MOXKHO, 00YCNOBIUBAET THRPO-
m3 xJHK, 9To u npuBOgUT K HHM3KOMY YPOBHIO
poayKUuK HenKa.

C nesbro MPOBEPKH BhIABUHYTON MMITOTE3bI Ha OC-
HOBE paHee IIONY4YeHHOro B Jadopatopuun [21]
TpaHcHsALMOHHOrO BekTopa pET-pA, comep:xawero
HYKJIEOTHAHYIO BCTaBKY, Komupyroinyrw lgG-cBsa3pi-
patrouiuil gpoMeH (M 18 xJa) 6enka A (pA), O6bLia co-
s3pana mnasmuna pET-pAl, BkIrodaoulas y4acTok
kHK, xopupyrowmit AHK-rugponusyroumit dpar-
MEHT C JOMNOJHHUTEIBHO BBEJCHHBIMHM OCTATKaMHU
nposuHa o N- u C-KOHLEBbIM NOJIOXEHUSIM NENTUa
(cM. “OxcnepuMeHT. 4acTh’). BBeaeHHe OCTATKOB
NPONVHA, KOTOPbIE, KaK U3BECTHO, BEI3BIBAFOT H3rUO
OEeNTHIHOR NENH, ITO3BOJISET HE TOJLKO UCKITIOUYHTD
BO3MOXKHOE BJHsHKE N-KOHIIEBOrO OCTAaTKAa METHUO-
HHHA, HO ¥ 00€CNECYNTh 3KCIOHMPOBaHUE NEeNTHIa HA
MOBEPXHOCTU MPOAYLUUPYEMOrO XHMEPHOTO OerKa.
JIns1 KOHTpONS, BMECTO 3TOTO (PparMeHTa, B MIA3MH-
ny pET-pA BBORMNIACH TOCIENOBATEIBLHOCTE, KOOMPY-
FOII[ast “MHEPTHBIN MENTHJ, COCTOSIIIMA U3 anndaTu-
YECKUX aMUHOKMCIOTHBIX octaTkos MPGANANGGP
(nnasmupa pET-pAk). Kak BugHo u3 puc. 4, skcrpec-
cust HaOMIOAANaCh TOABKO B Cly4dae UCXOOHOH ruias-
muel pET-pA mu6o xorcrpykuam pET-pAk, BKIIOYa-
OWEN NOCNENOBATENBLHOCTD, KOIUPYIOUIYIO “UHEPT-
HbBIA" renTul.

XoTtenoch Obl 0OpaTHUTH BHUMAHUE Ha CIEAYIO-
it pakt. B 1998 r. Gpina onyOaukoBaHa CTPYKTY-
pa xIHK xacnaz-akTUBHpOBaHHOH HE30KCHPHOO-
HYKJI€a3bl U3 TUMQOMBI MBILIY U BhIBEICHHAS Ha ce
OCHOBE aMUHOKMCJIOTHAY MOC/EOBaATENbHOCTE [28].
Jror Genox ¢ mouexkynsapHod maccod 32.9 x[la

(@) 2°AGG CGA TGG CAT CGT CTC AAA GAA CTT TTG>*¥
(6) P9AGG [CCG ATG GCA TCG TCT CAA AGA ACT TTT>
(6) °AGG ICG ATG GCA TCG TCT CAA AAIG AAC TTT?¥

Puc. 2. Toweunsle nucepuun B yuacrke kJHK (220-249) dhakropa guddeperunposxy HLDF, skcnpeccuposaHHol B cocTabe
pexoMOuHaHTHONH rasmuasl pETDF (6) u pexom6unanTHo# nrasmuasl pTHDFE (8). (a) — nocnenoBaTerbHOCTD (hparMenTa
kJHK sartusroro HLDE. Hymepauus yka3zana B cooTBeTcTBUM ¢ puc. 1. MHcepuun 0603HaueHsl paMKamMy.

®axrop pudpdepennuponku HLDF 8.2 ka (H. sapiens) [18] TR R W H R L K E L
Bomswas cybuenvuuna pakropa pennuxauun C (M. musculus) [22] 800 N W H K S S P E 608
Bonburtast cydpenaiya pakTopa perutikauuy C (H. sapiens) (23] 600 R N W H K 8§ S P E 608
ISRE-cassbiBaomtuit 6enox (M. musculus) (UOT157)% MR N W H K S S8 P E®
PakTop 3nonraunu 1o (A. adeninivorans) (P41745)* 210 G W H K E T K g 28
Tyr-kunaza (M. musculus) (D17393)* &4 K G W H R G P E c”
JIHK-cBsi3biBarowit 6enok muroxouppust (D. melanogaster) (24] & T D W H R V V \Y F 85
[OHK-ces3biBatowmit 6enox Mutoxowapuit (H. sapiens) [25] 8 T T W H R i S \ F73
AKTHBHBL! IEHTP Hecneuutnueckol nykneass G (H. sapiens) [26] | % D R G H L A A A A
| Unrepaeixun-10 (H. sapiens) [27] i R R C H R F L C E '

Pue. 3. Tomonorust paxropa nuddepenunporku HLDF ¢ pspom JHK/PHK-cBA3BIBAIOWMX/THAPOTH3YIOWNX (HEPMEHTOB,

3a-

YEPHEHbI HAEHTHYHBIE AMUHOKUCIOTHBIE OCTATKH. 3BE3104YKOH OTMEUEHb! PErHCTPALIHOHHBIE HOMEpPa B Gasze gankbix EMBL.

ISRE — nuTephepOHCTHMYIHPOBAHHBIE OTBETHBIC 3NIEMEHTBI.
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(@) kHa (6)

; __ 97.4
Lo 662
i St 55.0
S e 400
- —— 31.0
en 144

I 2 3 4 1 2 3

Puc. 4. Snexrpodoperpamma GenkoBbIX (ppakumil B 12%
SDS-ITAAT (a) u BecTepH OlOT-aHaNU3 NPOAYKTOB KC-
npeccur (6) Nu3ara HOUHBIX KYJIbTYp KiIeToK E. coli
B834, TpancopMuposannbix rasmugamu pET-pAk (/),
pET-pA (2), pET-pA1l (3); 4 — crangapThl MONEKYJISAPHBIX
mace (xHa). CTpenko# ykazaHO HOJIOXEHWE LENEBOrO
NPOAYKTA.

BLI3bIBAET Aerpagaunuo xpomocoMuoin JHK B nmpo-
Hecce  anonTosa. AHAIH3HPYsS ero NEepBUYHYIO
CTPYKTYPY, Mbl OOHAPYKHJIHM IOCIEJOBATENBHOCTD
(53-63) -RRWHGGDGRLL-, iMEIOILYIO BLICOKYIO
CTENEHb FTOMOJIOTHU C ITOCTHEOBATEIBHOCTRIO (31-40)

2 3 4 5 6 7

~RRWHRLKELL-pakTopa nugdepeHlinpoBKy, co-
pepxawedt JHK-runponmsyromut dpparmenr. Op-
Hako OyKBaJIbHO uepes 3 Mecsila aBTOPbl cooOUny
O HONYLEHHOMU, 110 UX MHEHHUIO, OIIMOKE B MOCIEN0-
BaTensHocTH KJITHK [29]. ITo cparHenuto c nepBoHa-
YanpHOR yTouHenHad crpykrypa k[ JHK nmeer ogny
TOYCUHYIO [CICHUIO M OJHY TOUEYHYI) MHCEPUHMIO,
4TO IPUBOJMT K U3MEHEHHMIO aMHHOKHCIIOTHO IOCIHE-
noBarenbHocTH 29-unenHoro ¢parmenta [THKazbl,
B COCTAR KOTOPOTO BXOAMNA NOCIEHOBATENIBHOCTD
(53-63). BO3MOXKHO, YTO 3T CTPYKTYPHBIC HEPECT-
POHKH, Kak 1 HaOJIoaeMbIe HaM| B Ciyyae IKCIIpec-
cuu K[JHK caxropa puddeperipmpoBku (cM. puc. 2) —
PE3YNBTAT TEX K€ CaMblX, MIOKA HEU3BECTHBIX NPO-
HECCOB.

Ong nopreepxkneHnd (OYHKUMOHAJIBHOH pOIH
HOHK-rupponusyomero  dparmMesra B (akTOpe
nuppEPEHIUPOBKH ObLI CHHTE3UPOBAH OKTAIIEIITH]
(menTun-8) co ctpykrypoit RRWHRLKE, u uccnepo-
BaHa €ro OHOJOrmyeckass akKTUBHOCTL. [Ipu H3yue-
HUM YCJIOBUH IPOTEKAaHUs TMAPOJHTHUECKOH peak-
UuH OBUIO NOKA3aHO, YTO NMENTHA-8 criocobeH pac-
LIEMISITL MaTpUuHyo u pubocomansnyro PHK,
munennyro [THK dara A, a Takke Bce popmbl mas-
mupront [THK in vitro (puc. 5). AKTHBHOCTH NIENTH-

=285
- 1885

.S, ' HOU aKTH W nen -8 in vitro o ara rene,
Puc. 5. AHanus gykieasHo {BHOCTH MenTHxa-8 tro B 1% arapo3HoMm re

(a) JHK nrazmuasr pSp65 nocie vHKyGaLny ¢ NenTHoM-8 (10“5 M) nipu 37°C B reyenne 1 u: / —npu pH 4.5 B npucyTcTBuu
5 MM MnCl, (6ycpep I); 2 — npu pH 4.5 B npucyteruu 5 MM MgCl, (6ydpep II); 3,4, 5 — npu pH 4.5 B nipucyrersun 100 MM NaCl
(6ydbep I1I) B Teuenue 1, 2, 3 u, coorBeTcTBeHHO; 6 — [IHK nnasmupst pSp65, nukyGuposannas B 6ydepe [ npu 37°C B reueHue

3 4; 7 — HaTUBHAg [1a3MUJIA.

(6) OHK dara A nocie nakyGanuy ¢ MENTUROM-8 (107 M) B oydepe III: 1, 2, 3 — B npucyrerBun 100 MM NaCl B Teuenue |1,
2, 3 4, coOTBeTCTBEHHO; 4 — RouTpoub, [IHK dara A mocne 3 4 unkybanun B Tom xe 6ydepe; 3, 6, 7 — B otcyrersue NaCl
(6ydep I) B Teuenne 1, 2, 3 4, coorBercrenHo; § — kourpons, [JJHK dara A mocne 3 4 nukybanuu B ToM Ke Oyepe.

(8) I'mppomn3 pPHK nenrupgoM-8 B redenne 1 4 npu pH 4.5 (Oyep 1) 8 koruenTpanusx: / — 10°M,2-10° M; 3 - pPHK B
TeX Xe ycnosusax 6e3 nenrtuaa; 4 — pPHK (6e3 npepeapurebHOR HHKYOaLun).

BUOOPTAHMYECKAS XUMUSA tom 26 N §
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Taomiya 1. CTpykTypa CHHTE3WPOBAHHBIX OMUIOMENTHROB. LlnppaMu 0GO3HAUEHO MECTOMONIOXKEHNE NENTHAOB B
HatusHoM HLDF
IMenrupn-6 41 46
T G ENHR
HenTun-8 31 38
R RWHIRUL K E
Hentup-14 41 54
T G ENHRCG1T F V I NK
Tentug-24 31 54
R RWHIRILIKELTLTO GENHRTCGI!I FV I NK
Hermnn-25 31 54
Y R RWHRULKETLILTO GENHIRTCGTITFV INK

fa-8 nposiBIsieTCs] IPH HU3KOW HOHHOM CHUAE, B Cpefle
co crnabokucnblM 3HadenueM pH < 4.5 (npu koropom
OCTaTOK MUCTHANHA IPOTOHUPOBAH) M B IIPUCYTCTBUH
KATHOHOB JIBYXBaJI€HTHBIX METAILIOB Zn*" ndo Mn?*.
HoGapienue B MHKYOALMOHHYKO CPEy MOHOB Mg
NPENSATCTBYET NPOSBACHUIO HYKIEa3HOH aKTHBHOC-
TH TIENTHAA-8, NO-BHAUMOMY, NIPUBOJS, KaK U B CITy-
Yae, paccMOTpeHHOM B padoTe [30], K pecrabunusa-
unn obpasyromlerocs KoMmiekca nenrug-JHE,

HeoOxopuMo OTMETHTB, 4TO HPH YBEJIUYCHHU
koHnenTpauun NaCl B cpepe go 100 MM nemrup-8
TepseT CBOMCTBO TMAPONM30BATH HYKIICHHOBBIE KUC-
JOTBI. B yc/IOBUSIX BHICOKOW MOHHOM CUITHI MOT'YT Ha-
PYWIAThCS HE TOMBLKO HOHHBIE B3aHMOIEHCTBUS MEXK-
By mentupoM u caxapodocarHeim ocrosoM NHK,
HO ¥ CTIKMHT-B3aHMOJEHCTBUS MEXKY apoMaTudec-
KHM KOJIBHOM OCTaTKa TpUNTo(aHa U MapaMu KOM-
nJleMEeHTapHbIX OCHOBaHMI. Hamn Ob110 mokasaHo,
YTO CHHTETMYECKHHU aHaNOr NMENTHAA-8, B KOTOPOM
OTCyTCcTBOBaN octatok Trp, e npossusn JTHK-rupg-
POM3YIOLIECH AKTHBHOCTH, DTH [JaHHBIE, YKA3hIBAKO-
LIMe Ha BaXKHOCTH OCTaTKa Tpunrodana, NO3BOIHIN
OPeONOKUTh, UTO PACIICIUICHHE HYKIICHHOBBIX
KHCJIOT TOJ ASHCTBUEM NENTHA MOXKET MPOUCXO-
QUTH IO TOMY X€& MEXaHH3MY, UTO U B CJIy4ae HCKYC-
CTBEHHBIX aNypUHOBBLIX HYKJIea3. Kak M3BecTHO, UC-
KYCCTBEHHBIE allypHHOBBIE SHAOHYKJIEA3hl HMEIOT B
CBOEM COCTaBE OCTATOK TpUNToaHa, KOTOPHIH HH-
TEpKanupyeT B aNyPHHOBBIE YYAaCTKUH MOJEKYJIIbI
[HK u BbI3bIBae€T OFHOLENOYESYHBIN pa3phIiB €€ oc-
TOBA B Pe3yJIbTAaTE peakUun -3JUMUHUPOBAHHSI IPH
HehrpaneHelx 3Havenusx pH {31]. Oxgrako wactuu-
Has anypuansanusg JHK naasmupnst pSp6dS He npuso-
OHJ1a K YCUNEHUIO HYKIICA3HOTO BO3JEHCTBUS MENTH-
na-8 (TaHHBLIE HE NPENCTABICHBI).

WzyueHue TemnepaTypHON 3aBUCUMOCTHU MHAPOIIU-
THYECKON peakL|y [0Ka3ano, YTo NenTul-8 paciuerl-
nsier Monexynel JTHK ¢ opurakosoil apexTusHOC-
ThiO B AmanaszoHe rtemmnepatyp 4-15°C u 30-37°C.
Kputuyeckoit sBnseTcss KOMHaTHas TeMIepaTypa
(18-24°C), npu KOTOPOH CBA3bIBAHUE HENTHAA C HYK-
JICIHOBBLIMM KMCJIOTaMH TIPOUCXOIUT, HO UX pacLien-
JeHust He HabmrogaeTcs. BO3MOXKHO, B 9TOM cllyyae

BUOOPTAHHUYECKAS XNMHA

UNENTHY TPUHAMAET KOH(OPMAalMIO, NPH KOTOPOH
OCTAaTOK TpUNTO(aHa OKAa3bIBAETCSt CIPATAHHBLIM
BHYTPH MOJIEKYJIBL.

Hamu u3yyeHa poilb U HEKOTOPLIX APYTUX aMHHO-
KHCAOTHBIX OCTaTKOB B IIpoHecce B3auMOICHCTBUS
nenTyna-8 ¢ HyKIeHHOBBIMY KucoTamu. [1oka3aso,
YTO [(AHCUNHPOBAHHE MEeNTUPA-8 MO N-KOHLEBOMY
OCTaTKy apTMHHHA W £-aMUHOIPYINE OCTATKA JIM3U-
Ha NPUBOJUT K IOJHOHM NOTEPE MM HYKJICA3HOU akK-
TABHOCTH, a 3aMEHa OCTATKa JIM3UHA HA HOPBAJIHH B
CHHTETHYECKOM aHaJore NenTua-8 ee 3HaYUTENBHO
CHIXKAET (JaHHble He npefcraBaeHsbl). ['uMO ¢ cOaBT.
TIOKA3aJ14, 9TO [T POsABICHUS DePMEHTATUBHON aK-
THUBHOCTH COOCTBEHHBIMH KJIETOUYHBIMU, MJIM TaK Ha-
3bIBAEMBIMH “‘XO3ANUCKMMHU~’, SHFOHYKIICa3aMu HeO0O-
XOAMMO OPUCYTCTBUE ABYX OCTATKOB JIN3HHA B aKTHB-
HOM 1eHTpe [32]. X 3amMeHa Ha OCTaTKy alaHrHa HITU
aprUHMHA CHIKAET HYKJICA3HYIO AKTHBHOCTE OCIIKOB,
HO HE BIMSET HA CIIOCOOHOCTE CBI3LIBATHCS C HYKJIEH-
HOBBIMH KucnoTamu. llpu kpucrasmorpaduyecKux
HCCIENOBAHAAX KOMIUIEKCOB PA3JIMUHBIX SHJOHYKIIE-
as ¢ monekynamu JHK B npucyTcTrun HOHOB IByXBa-
JIEHTHBIX METANJIOB YCTAHOBIEHO, YTO POk OCTATKa
JIM3WHA 3aKJIFOYAETCs B IPABWILHOM OPUEHTAIMH THA-
POKCHUTIAHMOHA THAPATHOH OOONOYKH HOHOB METan-
JIOB [ €r0 NOCNEeNYOWEeH HyK1eO(DUILHOM aTaky Ha
cocdarnbni ocros JHK [33].

s padbHEeHIIX HCCEJOBAHUA ObIT CHHTE3UPO-
Ba# ¢dakrop guddepenuuporku HLDF (54 a. 0.) u
Ha0bOp MeNTUAHBIX (DparMeHToB U3 ero C-KOHHEeBOMA
obnacrd (taba. 1). beira mpoeepeHa cnmocoOHOCTh
NENTHAOR B3aNMOJEHCTBOBATL C KMMOOHIN30OBAHHBI-
MH OJIMTOHYKJIEOTHHAAMH (pHC. 6). Y CTaHOBICHO, 9TO
nenTua-8 yaepxuBaeTcs Ha konoske ¢ oligo(dT)-ues-
JIFON0301 1 amoupyetcs 8 npucyrereuu 0.2 M NaClL
C-Konuesol TreTpagekanenTup (nentug-14), He obua-
parowpit JHK-rugponusyrolieii akTHBHOCTERI), HE
CrocoGeH CBA3LIBATHCS ¢ UMMOOMIM30BAHHBIMHU OJIU-
rodykneorunamu. OpgHaxo nenTug-24, UMEroluid B
CBOEM COCTaBE AMHHOKHCIOTHBIE IOCIEN0BATEIBHOC-
TH U IIENTHOA-8 U NenTua-14, cesrapiBaeTes ¢ cOpoeH-
TOM HACTOJBKO IIPOYHO, YTO MOJHOCTEIO 3JIOMPYET-
¢Sl MHULIb B NPHCYTCTBHE aueToHuTpuia. Taxkum 00-
pa3oM, MPUCOENHMHEHUE AOCTATOYHO THAPOPOOHBIX
Ne 5
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Azgo [NaCl], M

0.5 T T T T
[Tenmun-14 l

Ientup-24 l A

Puc. 6. Xpomarorpaguueckuil aHalu3 NPOUHOCTH CBSI-
3bIBAHUST CUHTETHYECKUX OJTMIONENTH{OB Ha KONOHKE C
oligo(dT)-uemnntonozoit. OTMeuyeHb! (PpakuuH, cogepxa-
e ueenenyemple nentuapl. CTpesKa yKashIBaeT Hauano
H30KPaTHYECKOH aronud 80% BOFHBIM aLETOHUTPUIIOM.
Ycnosust XxpoMaTorpachuu cM. “DKCIEPUMEHT. YacTh”,

BHMOOPTAHNYECKAA XVIMUA  rtom 26 Ne 5

2000

C-konueplx aMurHokucioT K JHK-rugponusyome-
My (DparMeHTy 3HaUHTENBHO YBEIIHIMBAET EI0 CPOI-
crBo K JTHK.

Yanugerve noJUnenTugHon uenu ¢ C-KOHIa
MPUBOJUT U K HIMEHEHHIO THAPOIUTHUECKON aKTHB-
HOCTH nentupaoB. Tak, nentun-24 mnprolOperaeT
cniocobHOoCTE pacuiensaTs [JHK He TonpKo B KHCHOH
(pH < 4.5), Ho u B Hei#rpansHO# cpepne (pH 7.5)
(puc. 7). OpHaKo Macc-CNEKTPOMETPUUYECKHHE U
N-KOHLIEBOH aMHHOKHMCIOTHBIH aHalu3 IPOAYKTOB
peakuuu noxasan, yto npu pH 4.5 B npucyrcrsun
JTHK 3ToT nenTuf HeyCTORYUB H NIOJIBEPraeTcs M-
ponu3y Ha psii MeJNKMX parMeHTOB (JaHHblE HE
NIPEACTABAEHbI). ITUM OOBACHSIETCH ero Oosee Bbl-
cokast pabouast konienrpauus (107> M) no cpasHe-
HUO ¢ mentugoM-8 (1076 M),

Bseperye NONONHUTENLHOIO OCTaTKa THPO3HHA B
N-KOHUEBYIO 00JacTh (NENTUA-25) cTabuUNH3upyeT
CTPYKTYPY MENTHAA U TPEHOXPAHSET €0 OT THAPO-
nu3a. C nomolLbio N-KOHLIEBOI0 aMUHOKUCIOTHOLO
aHalM3a ObLIO YCTAHOBJEHO, YTO IPU B3aUMOREHCT-
Buu nentuga-25 ¢ JJIHK ero N-xoHiepoit ocTaTox TH-
po3nna oxucnsercs 1o DOPA (puc. 8). ITockonsky
npespamienre tuposuna B DOPA moxer npouncxo-
AUTDH TOJIBKO B IPACYTCTBUH aKTUBHBLIX (hOPM KHCIIO-
pona, Mbl IPEANOIOXKAIN, YTO B JaHHOM ClyJae pac-
LIEeNICHUE HYKJAEHHOBBIX KUCIOT MPOHCXOJUT 10
CBOOOHOPA/IHKANBLHOMY MexaHu3aMy. Y enonsHOE
KONBIO OCTaTKa THPO3MHA C €ro CHCTEMOH COIps-
SKEHHBIX JIBOUHBIX CBSi3eH, HO-BUAUMOMY, BBICTYHAET
B pOAy “NOBYIIKK OFHOH M3 aKTHUBHBIX (POPM KHC-
JOPOAa — THAPOKCUA-pagukana [34].

C menblo IPOBEPKM THIOTE3LI CBODOZHOpAAHU-
KaNBLHOTO MeXxaHmaMma aeicTeus nenruna, [THK mnaz-
MUIBI pSP6S5 Obl1a HHKYOHpOBaHa € MENTHIOM-8 B aT-
Mocepe aproHa npM kucibix 3HadeHusix pH. Kak
BHJHO M3 puc. 9, B oTtcyrcrsue kuciaopopa THK-1up-
poNu3yIomas akTUBHOCTE NENTHAA-8 HE HpOsBIs-
J1ach, 94TO FOBOPUT B MOJIL3Y HALIEIO IPERNOIONKE-
HUSI. AHAJIOTMYHBIE PE3YNAHTATHI ObIIH NOJYYEHBI U

- -
I2

Puc. 7. Ananus HYKJIEa3HOI aKTUBHOCTH nentupa-24 in
vitro B 1% araposnom rene. JHK nnasmugst pSp65 npu

MHKyOauuu ¢ NenTHAOM-24 B KOHUEHTpaUMsIX 1077 (3),
1070 (4), 107> M (5) npu pH 4.5 (6ycbep I) u 1077 (6), 1070
7, 10° M (8) npu pH 7.5 B npucyrcreuu 100 MM NaCl
(oycep IV) B Teuenue 1 4. /, 2 — KOBTpONL — MIA3MHUIA
pSp63 B Gydepax I, IV coOTBETCTBEHHO.
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(a) . (0) (8) (2)

Puc. 8. N-KoHUEBOI aHaIN3 NPOAYKTOB peakuny MHApOIH3a MmnasMuisl pSpoS nentuaom-25 o M) ¢ nomouipio TCX Ha
NNAcTHHKAX ¢ IomMaMunomM: (a) — naasmuga B Oydepe V; (0) — nenrtun-25 8 Sydepe V; (6) — mnaszmupa pSpodS nocsie 4acoBoil
VHKYOaLuu ¢ menTupom-25 B ToM xe Oyepe; (2) — npopykT nancunuposauus DOPA.

B clyyae nentupa-24 w nentupa-25 (AaHHbIE HE
NPEACTABIEHBI).

CHHTEeTHYECKHH OTHOPa3MEPHBII (PaKTOp au-
cdepennuposku HLDF (1075 M) rugponusyer 1uias-
~mugayro JJHK kak npu Kucieix, Tak 4 IPH HEHT-

] 2 3 4

Puc. 9. Bnexrpodopes B 1% arapoznom rene JHK nnasz-
Muabl pSp65: [ — nocne uHKyGaumu ¢ enTHRoM-8 (1075 M)
B Teuenne | 1 B Oydepe I B npucyrcreun xucropona; 2 —
KOHTpOAb B 6ydepe I); 3 — koHTpons B Sydepe I B aT™mO-
cepe aprona; 4 — nocne HHKyOaUuy ¢ NENTRAOM-8 B Oy-
depe I B atmocdepe aproua.

I 2 3 4 5

Puc. 10. Ananu3 HykiteasHo#t aktusHocty HLDF in vitro B
1% araposuom rese. THK nasmugs! pSp65 npu uHKyGa-
uun ¢ cuarernyeckum HLDF 8 6ydepe 111 (pH 4.5) B npu-
cyrcrBrd 100 MM NaCl B KOHUEHTPALHSX 107 (D), 107°M
(2) 1 B Oydpepe 1V (pH 7.5) B KOHUEHTpALMAX 107 3),
1070 M (4) npu nrKyOauuu B Teueune 4 1 npu 37°C; KoH-
Tpoak (5).

BMOOPTAHMYECKAS XUMUS

panbHbIX 35adenusx pH naske B npucyrersuu 0.15 M
NaCl (1.e. B puznonornyeckux ycnopusx) (puc. 10).
Takum 00pa3oM, MOXHO YTBEPXKAATh, UTO HU3KHU
ypOBEHb NpoayKLUuu pexoMOuHanTHoro HLDF cBs-
3aH ¢ IpUCYIUEH eMy HyKJIea3HOH aKTUBHOCTBIO.

MMMYHOTHCTOXMMUYECKOE OKpallluBaHhe Kile-
Tok HL-60 ¢ nOMONIb10 TTONUKIOHAABHBIX aHTHTEN K
cuntetnyeckomy HLDF noxaszano (puc. 11), yro B
KJeTKax, fupgepeHIMpOBaHEbLIX O] BO3JCHCTBHEM
PETHHOEBOW KMCIOThI UJIX BBEICHHBIX B AlIONITO3 00-
paborkoit C2-Cer [35] B TeyeHHe CyTOK, HabIIOAAET-
csl CIeyMpUYECKOEe TOYEUHOE OKpaIlHWBaHHUE fANEP.
bonee uHaTeHCHBHOE OKpamuBaHue HaOMIORAETCs B
cly4ae anonToTHYeCKuX KieTok (puc. 116).

Ha ocHoBaHMM MOJIYHEHHBIX JAHHBIX MBI IIPEIIIO-
noxuny, uro ¢aktop HLDF yuacTByeT B nponeccax
anonTo3a. bruta mpoBepeHa cnocoOHOCTD NenTHa-8
3alyckaTh anonTo3 B kineTkax auHuy HL-60. Luto-
payopuMeTpHYECKUIA aHanu3 (ABOMHOE OKpaluuBa-
e FITC-MeyeHbIM aHHEKCHHOM V U NPONUARAHON -
JIOM) KJIETOK, HHAYLUPOBAHHLIX IENTHAOM-8 (1076 M),
IOKA3an, YTO yXKe nocie 4 4 uHKyGanuu B KyiabType
KJIETOK MPOUCXOANT JOCTOBEPHOE YBENHYEHHE YUCa
AHHEKCUHITO3UTHBHBIX KIIETOK, T.€. KJIETOK, B KOTO-
PBIX MPOM3OILIA MHAYKLMS anoNTOTHYECKOro IMpo-
uecca (Tadu. 2).

Ilpuku3HEHHOE HAOMIONEHUE IO MUKPOCKONIOM
kieTok guHnd HL-60, o6paGoTaHHbIX NenTHAOM-8 C
BBEAEHHBIMA IO CBOOONHBLIM aMuUHOrpynnam quyo-
PECUEHTHBIMH METKaMHU, NoKas3ano, 4To Dns-npous-
BOJIHOE NTENTH/A HE NPOHNKAET B KINETKHU ([aHHbBIE HE
npusenennl). B To ke Bpems PITC-meuensIit nentun
cHadJajna CBSI3bIBAETCHA C KJIETOYHOW MEMOpaHOH, a
3aTeM (uepes 2 9) B KynbType OOHAPY KUBAKOTCH B
THOA OKpAlIWBaHHUs KJIETOK: B OJIHUX KJETKaX Ha-
onropaercd (PIyopecieHTHOS OKPALUINBAHUE SIEP, B
LPYTHX — (DIYOPECHEHTHOE OKPALIUBAHUE KPYNHBIX
KJIETOYHBIX CTPYKTYP B HuTomnasme (puc. 12). Mox-
HO MIPERTIONOXKUTH, YTO CYIIECTBYIOT [[Ba MEXaHN3MA
NPOHUKHOBEHHUS MENTUa-8 B KAETKY: 1) IPOHHUKHO-
BEHHE HEMOCPENCTBEHHO B SAPO C IMOCIEAYIOLIEH
¢pparmenranuert JHK u 2) neponavanbHOEe Ipo-
HUKHOBEHME B LMTOIUIA3My, a 3aT€M ydvacTue Kile-
TOUYHBIX OPraHean (MUTOXOHAPUN MM JIM30COM) B
NS
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(@)

(6)

(6)

Puc. 11. Pe3ynsTaThl HMMYHOTHCTOXUMHUECKOrO OKpaiuuBanust kneTok HL-60 auturenamn k daxropy aucddepeHunpoBku:
KIeTky uexonuoi avnay HL-60 (a); xnerku, AHAyLEpOBaHHbIE K AN(hEPESHURPOBKE NOAHOCMBIO-MPAHC-PETRHOCBOM KHCIIO-
TOH (10‘6 M) B Teuenue 4 ¢yt (6); KIETKH, BBEICHHbIE B anoNToO3, uepes 24 4 nocae odpadorku C2-Cer (6).

(@)

(6)

Pisc. 12. Pe3yapTaTbl NPYOKM3HEHHOTO HAOKOZEHUS TON MUKPOCKOIOM KNEeTOK nnHuy HL-60, o6paGorannsix PITC-MeucHbIM
nenTAROM-8: (hayOPECleHTHOE OKPALIMBAHKEHIPa (4); PAyOoPECLEeHTHOE OKPAIIHBAHHE KPYIHBIX KNETOUHBIX CTPYKTYP B Liu-
2

Tonnasme (6).

npoueccax akTupanuy anontosa. MizsecTHo, yTo Mu-
TOXOHAPHH ¥ JIM30COMbBI SIBJISIFOTCS KITFOYEBBIMU
OprasesuIaMU B PeryJIsSiiH alnonTo3a TAKUMU KIlac-
CHYECKVIMH HHAYKTOPAMH NPOrpaMMUPYEMOH Kiie-
TOYHOH rubdemnmu, Kak Fasl. (nurany pakTOpa anonTo-
THaeckoi uyBcTBUTENBHOCTH) M TNF (hakTop He-
kposa omnyxonu) [37, 38]. CymecTsoBaHME ABYX
MEXAHU3MOB aKTHUBAaLMM U Pa3BUTHS AloITO3a NOJ
AEACTBHEM TPaHyIM3¥HA ObUIO TaKKe MOKa3aHO Ha
knetkax nuHuu Jurkat [39]. ToT daxt, 4To yepes 4 4
nocse o6padorku nentugom-8 (1076 M) xonuyectso
anonTOTUYECKHX KIeToK B Kyaprype HL-60 yrenu-
YUBAETCS [TOYTH B 5 pas, a yepes3 24 9 YUCNOo KIIETOK,
BCTYNMUBLUKX B allONITO3, BO3pACTAET B 7 pa3 (MaHHbIe
HE NMPEeACTaBICHbI) CBUIETEABLCTRYET O Pa3HBIX MEXa-
HU3MaX HHAYKIMH 3TOTO POUECca BO BPEMEHH H KO-
CBEHHO IO TBEPKAAECT IPABOMEPHOCTh HalLeH TUIIO-
Te3bl.

Taxum oOpa3om, Onarofapsi HaAJIUYMIO B CBOEM
cocrape JHK/PHK-rupponusyromero cgpparmeHTa,
HLDF, xpome nepsosavanbsHO OOHAPYKEHHON HAMK
byskuum — uHpyKIMn U OEPeHIUPOBKU KIETOK
[18], nposisnsier ceoiicTBa HeceHUIECKON HYKIIE-
a3bl U y4acTBYET, BEPOATHO, B Ipoueccax gerpana-
uuu Mosiekyn JHK u PHK, BbICROGOKIaeMBIX KACT-
KaMH, HOKBEPILIMMUCS Pa3PYILIEHUIO (HATIPUMED, He-
Ne 5
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KPOTHYECKMMH KieTKamu). KpoMe TOro, ecrb Bce
OCHOBaHHs npepnonaratsb, 9To HLDF urpaer Bax-
HYIO pOJb M TPU HMHAYKIOUM aflonTo3a, MOCKOIBKY
NenTun-8, BXONIIINNA B €ro CoCcTas, CnocoOeH BhI3bI-
BATL 3alIpOrpaMMHUPOBAHHYIO M'MOENb KJIeTOK. ITO
COMJIaCyeTCs C HENABHO MOJNYYECHHBLIMU JaHHBIMU O

TaGmuma 2. VizmeHenue Join™ KJIETOK, BCTYTIMBIUKMX B ANIOT-
TO3 1O, JCHCTBIEM NENTHAA-8 B PABIUYHBIX KOHUEGHTPANUAX
(qepe3 4 4 nHKyOaLHHK)

AXTHHO-
IMenTun-8 MEEE D
10°M | 107M | 10°°M | 10°M

Honst KIeToK,

BCTYNUBLIKUX B
anonrtos, % 385 395 239 280

* [lomro KNETOK, BCTYIHBUINX B aTIONTO3 [IOF ACHCTBUEM Pas3IHi-
HbIX KOHLIEHTPALUH NenTHaa-8, pacCuuThIBAIMN MO PopMyIe:

(KonuuecTBo anonTOTHYECKHX KJIETOK B ONBITE — KOMHYECTBO
anoNTOTUYECKUX KNETOK B KORTpone)100%

Konu4uecTBO anonToTHIECKHX KIETOK B KOHTPONE

KorTtpons - knerku HL-60 + PBS. [TonoxuTebHb1i KOHTPONE —
KNeTku, 00padoTaHHble aKTHHOMHUMHOM D, MHIyKTOpOM anon-
TO3a [36].















