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Heub. M3ydenue criekTpa BUPYCHBIX OENKOB, IPOLYIUPYEMBIX B KyIbTypPaIbHYIO cpefy IuMdonuTaMu nepudepuaec-
KOii KPOBH 3JI0POBOTO JIOHOPa, MHMHUIMpoBaHHBIMU mTaMmmMoM NL4-3 BUY-1 in vitro.

MeTtoasl. Vcrons3oBany NEpBUYHYIO KyIbTypy TUMGONUTOB, HOTyIEHHYIO OT 340POBBIX JOHOPOB. [l CHHXPOHHOTO
MH(UIMPOBAHKS MEPBUYHOH KyJIBTYpPbI JTUM(OLUTOB i1 Vitro UCIONB30BAIIM IITAMM BHPYca MMMyHOIE(HIMTa YeToBeKa
(BY) NL4-3 (NIH AIDS Research & Reference Reagents Program, USA). Tutp BUU-1 B cynepHaranTax onpenensim
MeTojIoM nMMyHo(pepMeHTHOTO aHanu3a (EIA p24¢¢ Coulter) Taxke npoBoanan snexrpodopes OeIKoB OCBETIEHHON Kyilb-
TypalbHOHU cpensl B 12,5% mommakpuiaMuIHOM Tefe IpH JeHATYPHPYIONINX YCIOBUSIX C MOCIEAYIONNM YIEKTPOIEPEHOCOM
Ha HUTPOIEIUTIONO3HYI0 MEMOpaHy; MMMYHOOJIOTTHHT JUIsl BBISBICHUS BUPYC-CIIEIM(UUESCKUX OEJIKOB C HMCIOIb30BAHUEM
KOHTPOJIbHOM MOJIOKUTENBbHOM chiBOpoTkH K BIU-1 («Bio-Rady); s onpeneneHust MOIEKyISPHBIX MacC CEPOaKTHBHBIX
(hpaximit npuMeHsH Habopbl 6enkoBbIX MapképoB LMW 94-14.4 kD, HMW 212-53 kD («Pharmacia Biotech»).

Pesyasrarbl. Criektp anturenoB BIIY B KynbTypaibHO# cpeze uccrenoBainu Ha 4-i, 9-it u 13-it quu nocne uHduim-
poBaHust KynsTypsl tuMdonntos BUY. B teuenne 13 nHeid penpoiyKimy BUpyca B KyJIbTypallbHOMN CpeJie BBISBIISIOTCS KAk
HECTPYKTypPHBIE, TaK U CTPYKTypHbIe Oenku reHa gag BIU-1, ciekTp 1 KOMHMYeCTBEHHOE COIEP:KaHUe KOTOPHIX MEHSAETCS CO
BpemeneM. Uepes 4 u penpoaykiuu BUY B niepBuuHOl KyinbType JIMM(OLMTOB inn Vitro B KYJIbTYPaJIbHYIO CPELy U3 KICTOK
9KCHOPTUPYETCSI OOJIBIIOE KOIUYECTBO HECTPYKTYPHBIX OesikoB reHa gag (p40, p55). Jlanee HecTpyKTypHbIe O€lIKH reHa gag
01 JICHCTBUEM KJIETOUHBIX IIPOTEa3 MOTYT PACHICIUIATBCS JI0 CTPYKTYPHBIX OekoB (p24/25, p18), 4to 00ycIoBIIEHO HAKOTI-
JICHHEM B KyIBTypaIbHOH cpelie MPOTeOIUTHICCKHX (HepMEHTOB.

Beison. Ilpu penporykimn BUY B nepBudHON KynbType TMM(OILMTOB B KY/IBTyPaJIbHYIO CPEy BBIICISIOTCS PacTBO-
pumbie popmbl 6enkoB BUY-1 rena gag; Ha HayaabHBIX cTaausx HHOeKImu crekrp oenkos BUY B KynbTypansHO cpene in
Vitro aKTHBUPOBaHHBIX (DUTOreMarrIIOTHHUHOM JIMM(MOILMTOB COCTOMT TOJIBKO M3 OenkoB-npemecTseHHnkoB BUY-1 (p55,
p40), a Ha Gornee MO3IHUX CPOKAX — M M3 KallCHIHBIX BUPYCHBIX OEJIKOB reHa gag (p24/25, p18).

Kurouesbie ciiopa: BUY-1, ananus criekrpa 6€/1koB, IMMYHOOJIOTTHHT, IMMYHO(EPMEHTHBIN aHAIIH3.

SPECTRUM OF PRODUCED GAG GENE VIRAL PROTEINS IN LYMPHOCYTES INFECTED HIV-1 NL4-3
STRAINS IN VITRO

V.P. Koksin', 1.G. Mustafin®, S.V. Boichuk’

'Kazan State Medical Academy, Kazan, Russia;

’Kazan State Medical University, Kazan, Russia

Aim. To study spectrum of viral proteins secreted into the culture medium by the healthy donor peripheral blood
lymphocytes infected by HIV-1 NL4-3 strain in vitro.

Methods. We used a primary lymphocytes culture obtained from healthy donors. For synchronous infection of primary
lymphocytes culture in vitro NL4-3 strain of human immunodeficiency virus (HIV) (NIH AIDS Research & Reference
Reagents Program, USA) was used. The HIV-1 titer in the supernatants was determined by enzyme immunoassay (EIA p24
Coulter). In addition, electrophoresis of clarified culture medium proteins in 12.5% polyacrylamide gel under denaturing
conditions followed by electron transport onto a nitrocellulose membrane; immunoblotting for detection of virus-specific
proteins using positive control serum to HIV-1 («Bio-Rad») were performed; protein markers kits LMW 94-14.4 kD, HMW
212-53 kD («Pharmacia Biotech») were used to determine the seroactive fractions molecular weight.

Results. HIV antigens spectrum in the culture medium was studied on the 4th, 9th and 13th days after lymphocyte culture
infection with HIV. Within 13 days of virus reproduction both non-structural and structural proteins of HIV-1 gag gene are
detected in the culture medium, spectrum and quantitative range of which varies with time. After 4 hours of HIV reproduction
in primary lymphocytes culture in vitro large number of gag gene nonstructural proteins (p40, p55) are exported from cells into
culture medium. Further, gag gene non-structural proteins may be cleaved into the structural proteins (p24/25, R18) under the
cellular proteases action, which is caused by the proteolytic enzymes accumulation in the culture medium.

Conclusion. In HIV reproduction in primary lymphocytes cultures soluble forms of the HIV-1 gag gene proteins are
secreted into culture medium; in the initial stages of the infection HIV proteins spectrum in the culture medium of lymphocytes
activated with phytohemagglutinin in vitro consists of only the HIV-1 precursor proteins (p55, p40) and at a later stages — also
of the gag gene viral capsid proteins (p24/25, R18).

Keywords: HIV-1, proteins spectrum analysis, immunoblotting, enzyme immunoassay.
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palbHOTO MMMYHHOTO OTBETa OpraHM3Ma Ha
BUY-undexnuio mnpoucxoqut auddepeHim-
aNbHas PEryJsiys HMMYHHOTO OTBETa XO35IHHA
BupycoM. B Hauane pazsutus BUY-undexnmun
o6t myn antu-BUY anTHTE!N NpecTaBIsIOT
AHTUTEIAa K OCHOBHOMY CTPYKTYpHOMY O€JKy
p25, a manee, Ipu HapacTaHUX THTPa OOIIMX
antu-BUY anTUTeNl — M K IIMKONPOTEHHAM
BUY (gp160, gp120), Oenkam reHa pol [3].

IIpu u3yyeHUN «TSHKENBIX» LHUPKYIHPYIO-
LIMX UIMMYHHBIX KOMIIJIEKCOB IIOKa3aHO, YTO BO
BCEX UCCIIEJOBAHHbBIX ChIBOPOTKaX Kposu BUY-
MH(QUIIMPOBAHHBIX, HAXOSIINXCS KaK Ha CTa-
Jun (OPMHUPOBAHHS TyMOPAJIBHOTO HMMYHHO-
ro OTBETa, TAK M Ha OECCUMIITOMHOU CTaUH U
CTaJIM BTOPUYHBIX 3200JI€BaHUM, TPUCYTCTBY-
eT cBoOoHast popMa OCHOBHOTO CTPYKTYPHOTO
oemxa BUY p24/25 [2].

B cBs3u C BBIIEU3IIOKEHHBIM IEJIBIO0 HC-
ciieoBaHus OBIJIO M3Y4YEHHE CIIEKTpa BUPYC-
HBIX OEJIKOB B KyJIBTYPaJIbHOH Cpelie B MEepPHOJ
penpoaykuuu NL4-3 mramma BUY-1 B mep-
BUYHOW aKTMBHPOBAHHOH (UTOreMarrItoTHHH-
HOM KyJbType JMM(OLUTOB INepudeprIecKon
KPOBH 37I0POBOTO JIOHOPA, NHPHUIIUPOBAHHOM in
vitro BUY-1.

Juck-ammexktpodope3 OCIKOB MPOO KyJbTY-
pasibHOI cpesibl MHQUIIMPOBAaHHOW TTEPBUYHON
KyJIBTYpBI JIMM(OLMTOB TpoBOoAWiAH B 12,5%
TIOJTMAKPUIAMHTHOM Telle B JAEHATYPHUPYIOIINX
ycnoBusx cormacao Mertony Jlemmm (1970) ¢
MOCTICAYIOIIUM 3JIEKTPOIIEPEHOCOM Ha MeEM-
Opany Immobilon-P (Millipore).

Jnst peTekuMu MMMYHOOJIOTTHHIOM aHTH-
renoB BIU-1 B kynbTypanbHOH cpene MHOH-
LIUPOBAHHOW in Vifro TIEPBUYHON KyJIBTYpBI
JTUM(OLINTOB  HCHOJIB30BAIH  KOHTPOJIBHYIO
MTOJIOKUTENBHYIO CBIBOPOTKY («Bio-Rady») m
MOHOKJIOHAJIbHBIC aHTU-p25 anTUTena (Kapau-
ojoruueckuil HayuHslif nentp M3 P®). Kom-
MepuecKasl oJIoKUTeNbHasl cbiBopoTKa K BUY
B obmiem myie antu-BUY anTHTen comepkana
aHTHTENa Kak K CTPYKTypHBIM (gpl20, gp4l,
po8, p52, p35, p24/25, p18), Tak U K HECTPYK-

TypHBIM OenkaMm (gpl60, p55, p40), xomupye-
MBIM TeHaMH env, gag, pol BUY.

B pabore ObLIM HCHONB30BaHBI AaHTHUBUJIO-
Bble KOHBIOTAaThl C MIEJO4HON (ocdarazoii
yenoBedecknuM (RS «Bio-Rad») m mpimmHbIM
(«BD Biosciences») IMMyHOTIIOOYIIHHAM, XPO-
MOTEH TSI eTouHO#H (hocdarassl («Bio-Rady).

JUts uaeHTHQUKAINN MONEKYISIPHOW Mac-
Chbl CEPOAKTHBHBIX (DpaKIMi NPU aHAJIHM3E JICH-
CUTOTpaMM OBLIN HUCTIOIB30BAHbI OCJIKN-MapKE-
psl (LMW 94-14.,4 kD) n nporpamma «Image
Master 1D Prime» ¢pupmsr «Parmacia Biotechy.

Ha nepBom sTare paboTsI TPOBOAMIN KyITb-
TUBHPOBAaHNWE AKTHBHPOBAHHBIX (puToTEeMmMar-
DJIFOTUHUHOM JIMM(OIUTOB, HHPHUIIUPOBAHHBIX
BUY-1, 1 olieHKY UHTEHCUBHOCTH PETUTUKALNN
BHpYyCa METOZI0OM UMMYHO(EPMEHTHOTO aHaJIH-
3a (EIA p24#¢) mo KOHICHTpaluyd OCHOBHOTO
karncunHoro 6enkxa BUUU-1 B cynepHaranTe mep-
BUYHOH KylbTyphl uMponutos (puc. 1). Kak
BUJHO W3 PE3yJIbTAaTOB HCCIEIOBAHUI, Hpea-
CTaBJICHHBIX Ha puUC. |, Mepuoj peruKanun
BUWY-1 6bu1 orpanuyen 15 pusimMn. Makcumym
perIMKayy BUpyca OblT 3aUKCHPOBaH Ha 6-1
JICHb, Ha KOTOPBIA KOHIEHTpanus p24 B Kyib-
TypaJIbHOH cpefie cocTaBisa okoao 600 Hr/MiL.
OTH [aHHBIE COIVIACYIOTCA C MOJYYCHHBIMU
HaMH paHee pe3ylbTaTaMu KyJIbTHBHUPOBAHUS
pa3IMYHBIX KIETOYHbIX KynsTyp ¢ BUY-1 [1].

Jlanee NpOBOIMIN KadeCTBEHHBIN aHaIN3
Ha conepkaHue BUpPYCHBIX OemxoB BUY-1 B
mpobax KyJIbTypaldbHOW CpPeIbl, OCBETIAEHHOM
ueHTpudyruposanueM. [IpoObI KyIbTypaibHON
cpenbl OTOMpAH MPUOIM3UTEIILHO Yepe3 paB-
HbIe IPOMEXKYTKU BpeMeHU: B 4-i, 9-it u 13-i
JTHH, KOTOPBIE OXBATHIBAJIM BECH IIEPUO PETLIH-
kauuu BY-1. Ha 15-i1 aenp npoucxoauia ru-
0eJb MePBUYHOHN KYJIBTYPBI TUM(OIUTOB.

Ha puc. 2 npencraBineHsl pe3ynbTaThl UM-
MYHOOJIOTTHHIa 110 BBISBICHUIO BUPYCHBIX
oenxoB BIY MOHOKJIOHAIBHBIMA aHTHTEIAMU
K p24/25 BUY-1 B mpobax KyapTypallbHOU cpe-
JIbl CHHXPOHU3UPOBAHHON NEPBUYHOM KYIBTY-
PBI TUMQOIIUTOB.
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Puc. 1. Pennukarms BUY B akTMBUPOBaHHBIX (DUTOrEMarrIFlOTUHUHOM JIMMQouuTax
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Puc. 2. Pe3ymbraTbl UMMYHOOIOTTHHIA IO BBISIBICHHIO
antureHoB BUY B KynbTypalibHOW cpezie NepBUYHOM KyIlb-
TYpBI JINM(OLIUTOB 30POBOTO JTOHOpA IOCie HHOUIUPO-
BaHusi BUY-1 MOHOKIIOHAJILHBIMU aHTUTETaMU K p24/25.
A. Yepes 4 nus. b. Yepes 13 aneit. O/ — onrtuyeckas
IUIOTHOCTB; MM — JuliHa cTpuna (80 Mm)

Ha 4-ii  genp penpomykuuu  BUY
(cm. puc. 2, A) UMMYHOOJIOTTHHIOM B KYJIBTY-
panbHOM cpene BBIABICH oauH Oemok BUY —
MPENIISeCTBEHHUK KarcuaHbIx OenkoB BUY
p55. Ha 9-i1 nens penpoxaykiiun BUY B KynbeTy-
paJIbHOM cpeJie BBISIBICHBI 1Ba HECTPYKTYPHBIX
Oenka (p55, p40) n ogHa mMuHOpHAs (pakuus
OCHOBHOTO CTPYKTYpPHOTO Oenka kxopa p24/25
(cwm. puc 2, b). Ha 13-it nenb (cm. puc. 2, B) BI-
SIBIICHBI TE K€ BHPYCHBIC Oenku — pS5, p40 u
p24/25, HO B OTJIMYME OT MPEABIIYIIEIO CPOKA
CepOJOMHUHAHTHOM (pakuneil B UMMyHOOIOT-
TuHre 0611 Oenok p24/25 BUY.

P55 A

ﬂ %

MM
P55 B
P40 P24 P18
PA B
P55
P40
P18

I . T I |
MM

Puc. 3. Pe3ynbrarsl NMMyHOOJIOTTHHTA O BBIABICHUIO aH-
tureHoB BUY B KyabTypanbHOH cpese NepBUYHON KyJIbTY-
PBI IMM(OLUTOB 3[0POBOTO JOHOPA HOCIIE HH(PUIIPOBAHIS
BUWY-1 xoHTposbHOMN nonoxuTensHoi k BUY chiBopoTKoi.
A. Yepes 4 nus. b. Yepes 13 aueit. [To ocu opaunar — on-
THYECKas IIIOTHOCTh; MM — JUIHA cTpuna (80 Mm)

BBuy TOro, 4T0 MOHOKJIOHAJIBHBIC AHTUTE-
na K p24/25 He MOTYT OOHAPY)KUTH KaIICHTHBINA
6emox BUY p18, a Takxe Oenku TeHOB env, pol,
MBI ITPOJOJKHIIM MCCIIEIOBAaHUS C KOMMEpUec-
KOU MOJIOXKHUTEIIBHOM CHIBOPOTKOM KO BCeM Oeli-
kam BUY («Bio-Rady).

Ha puc. 3 npexacraBieHsl pe3ynbTaTbl UM-
MYHOOJIOTTHHTA IO BBIsIBICHMIO OekoB BUY ¢
nosiokuTenbHOM K BUY cbIBOPOTKOM B KYJIBTY-
pasbHON Cpefe MePBUYHON KyIbTyphI JTUM(O-
LIUTOB 3JJ0POBOI'0 JIOHOPA I0CiIe HHPHUIUPOBa-
nus BIY-1.

NMmyHOONMOTTHHTOM Ha 4-H JCHB perpo-
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nyknnu BUY (eMm. puc. 3, A) ObutH BBISIBIIC-
HBI 1Ba O6enka BUY — p55 u p40, xoTopsie
SBJIAIOTCSI TIPEALICCTBCHHUKAMHU KallCHIHBIX
6emxoB BIY.

Ha 9-ii neHp ObUIM BBISIBICHBI YEThI-
pe cepoaktuBHbIe (pakumu reHa gag BUY
(em. puc. 3, B): p55, p40, p24/25 u Bropoi
KarcunHbid 0enok pl8. OCHOBHOU cepoaoMu-
HaHTHOHM (pakumeit sisics pSS (47,8% Bceit
CEepOJIOTUYECKOI aKTHBHOCTH).

Ha 13-i1 nens (cM. puc. 3, B) oOHapykeHBI
B KYJIBTypaJIbHOM Cpezie Te ke BUPYCHBbIC Oell-
Ku: p55, p40, p24/25, p18. Crexyer OTMETHTD,
yTO OCNKH TEHOB env, pol B KyIbTypaldbHOU
KUAKOCTH MHGUIMpoBaHHbIX BUY mumdonm-
TOB He OBIITH 0OHApPYKEHBI.

W3MeHeHne crekTpa BHPYCHBIX OEIKOB
B HUMMYHOOJIOTTHHI€ BO BpPEMEHH, Ha Hall
B3IVISIJL, CBSI3aHO C PACIICIUICHHEM OEJIKOB-
MIPE/ILIECTBEHHUKOB IeHa gag /10 CTPYKTYPHBIX
0€JIKOB IPOTEOIUTHIECKUMH (PepMEHTaMH, 10~
CTYMAIOIIMMH B KYJBTYPAIbHYIO CPEly B CBS-
3M C JIN3UCOM JTMM(OLINTOB Ha OoJiee MO3THUX
CPOKax KyJIbTHBUPOBAHHUSL.

PesynbraThl NMMYHOOJIOTTHHTA TIO3BOJISIIOT
3aKJIFOUUTB, UTO B IIpoliecce penpoaykuuu BUY
B TIEPBUYHON KYJIBType JTUMQOIUTOB in Vitro B
KyJIBTYPalbHYIO CPEdy U3 KIETOK 3KCIIOPTH-
pyercsi OOJIBIIOE KOJMYECTBO HECTPYKTYPHBIX
oenkoB rena gag (p40, p55). HectpykrypHbie
OeNKkM TeHa gag TOJ JEHCTBHEM KIIETOYHBIX
IpoTea3 PaclICIUISIOTCS 10 CTPYKTYPHBIX Oell-
KoB (p24/25, p18).

JlanHOE OOCTOSITENBCTBO COTIIACYETCSl ¢
JUTEPaTypHbIMU JaHHBIMH M TIOJY4YECHHBIMU
paHee HalIMMH pe3ynbratamu [2, 3], B KoTo-
pBIX TOKa3aHo, uto y BUY-uHbUIIMpOBaHHBIX
MAIlMEeHTOB HAa PAaHHMX JTamax 3a0ojeBaHMsA
aHTUTENa K P25 COCTABISIIOT 3HAYUTEIBHYIO
(bpakiyio, a Takke B HEOOJIBIINX KOJTUYECTBAX
BBISIBIISIIOTCSL aHTHTENIA K MPEAIISCTBEHHUKY
AJICPHBIX OENKOB P55.

ITo mepe HapacTanus tutpa antu-BUY an-
TUTENl MPOUCXOAMUIIO MOCTENEHHOE CHIDKEHHE
OTHOCHUTEJIBHON JIOJM HPUCYTCTBHUSI aHTHUTEI
K SICPHOMY OECJKY C TOSBICHHEM aHTHUTEN K
MpeALEeCTBEHHUKY MuKonporenHos BUY-1 —
gp160. BBuy KOPOTKOTO MEPUOAA KU3HU MEp-
BUYHOW KYJBTYpBI JIMM(OIMTOB MBI HE MOIJIN
IIpoBecTH 0o0Jee IUTEIbHOE MOHHTOPHPOBA-
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HUE CIEKTPa BUPYCHBIX OEJIKOB MPU PETIPOIYK-
uuu BUY-1.

TakuMm o00pa3oM, MOXXHO TMPEANOIOXKUTE,
YTO OEJIKU reHa gag, MOSBIISAIOIINECS IEPBBIMH,
OKa3bpIBAlOT CBOCOOpA3HOE [ABICHHE HAa HM-
MYHHYIO CHCTEMY, 4TO SIBJISIETCS] YaCThIO CTpa-
TEruu BUpyca.
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