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pubpuHa npu
CBepPTbIBAHUM KpoBMU
nnm TPOMOOTMYECKOM
npouecce. dubpuHoreH
cocTouT n3 OBYX
oaMHaKoBbIX cy6beanHuL,

KOTOpble coaepxaT Tpwu
nonunenTuaHble  Lenu:
a, B n y. Bo Bpewms
CBepTbIBaHMSA KpOBMU
pnbpuHoreH cHavarna
npespatiaetca B GnbpuH
nog Aencrenem TpombrHa, 3aTem 3T MOHOMepPbI hrbprHa
nonumepusytotcs ¢ obpas3oBaHMeM CryctkoB ¢ubpuHa.
Mpn unbpuHonmae cryctkn ubprHa pacLlennaTcs
nnasvmMHOM, MU B KPOBOTOK BbICBOOOXAAKTCA NPOAYKTHI
pasnoxenuns ¢ubpuHa (FDP) ¢ pasHoi monekynsipHon
maccow (puc. 1). D-gumep (monekynspHbii Bec 180 k[a)
ABMSETCH KOHEYHbIM MPOAYKTOM pasnoxeHus cubpuHa.
OH cocTouT 13 OCTaTKoOB BCeX Tpex uenen (a, B vy uenen)
dmbpuHoreHa, ClWMTbIX  AUCYNbMUOHBIMA  CBA3AMMU.
[OnmepHasa ctpyktypa D-gumepa nopaepxuBaeTcs OBYMS
KOBamneHTHbIMWU  MEXMOMEKYNSAPHbIMA  U30NenTUAHBIMU
CBA3AMM MeXAy Y-Lensamu.

O-omep B AMAarHoCTuke

YpoBHn D-gumepa y 300pOBbIX JOAEN COCTaBMASIHOT
meHee 0,5 mkr/mn. lNMoBbiweHHbIe ypoBHU D-gnmvepa 6binu
OOHapy>keHbl B KpOBM NaLMEHTOB C TPOMOO30M Nnerkux (unm
Tpomboambonuen nerodHon aptepumn — TIJ1A), TpomOo30Mm
rny6okux BeH (TIB) u atepocknepo3om. Cumtaercs, 4To
MOBbILWEHHbIM YypoBeHb D-gumepa B KpoBM HABNSeTCS
HafeXHbIM  MapKkepoM  NaToNorMyeckon  Koarynsuuu,
KoTOpasi NnexuT B OCHOBE nartoreHe3a 6onblUMHCTBA
cepaevHo-cocyancTbix 3abonesanui (1, 2). OH wWMpoko
ucrnonb3dyeTcs Ans  WCKMIYeHus gmarHo3a Tpombosa
rny6okux BeH (3).

HecMoTpsa Ha Jonryio UCTOPMIO MCMOMb30BaHWSA TecTa Ha
D-oymep B KMMHWYECKOW NpakTuke, CyLeCTBYEeT MHOro
npobrem, KacalLMXCs KOMMYECTBEHHOro onpeneneHns
D-gpumepa B oOpasuax nnasmbl. [lnasma nauumeHTta
cogepxuT wupokuii cnekTp FDP pasHbix pa3mvepoB Hapsay
¢ cavumm D-gnmepom. Bce atm npogyktel obnapgatot
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MpoaykTel Aerpagaumn pubpuHa D-aumep

PUCYHOK 1. CXEMA ®UBEPUHOJIU3A N OEPA30OBAHUA ®UEPUHA.

anutonom D-gumepHoro aHTureHa. CrniepoBaTenbHo,
aHTuTena, cneunduyHele k D-gumepy, Takke pacnosHarT
FDP. Tem He MeHee, cyllecTByeT Oonblias pasHuua
Mexay — pesynsTaTtaMu,  MOMyYeHHbIMU  pasnUyHbIMU
UMMYHOOWArHOCTUYECKMMU  TeCTaMu. 910  MOXHO
0ObSACHUTL  pasnuuusMM B CNEeUUUYHOCTU  aHTUTEr;
HeKoTOpble aHTMTena W napbl aHTUTEN pacrno3HakT
D-gumep nydwe, yem FDP n Haobopot. [lo cux nop Bce
MOMbITKN CTaHAapTM3auMn U rapmMoHM3auMn He NpUBEnu
K YOOBMETBOPUTENbHBIM pesynsTataMm, U 3TO SBMSETCS
pacrnpoCcTpaHEHHOW MpUYMHON Npobnem B MOBCEAHEBHOM
npakTuke (4).

[Onsa TouHoro onpegenerHunss Bcex FDP u D-gumepa, un
anst vcnonb3oBaHus D-gumepa B KayecTBe cTaHpapTa
MOHOKIOHarbHble  aHTUTEeNna [OOMKHbl  OBHapyXuBaTb
FDP n D-gnmep ¢ oguHakoBoKn cneumndunyHocTbio. Kpome
Toro, Habopbl Ha D-gumep He [OMKHbI OBHapyXUBaTb
unbpuHoreH, KoHUEHTpauus kotoporo B nnasme B 1000
pa3s Bbllle, YeM KOHUeHTpauust D-gumvepa.

KNMMHNYECKOE UCIMOJIb3OBAHUE

v Mapkep naTonorm4eckoro CBEPTbIBaHNS KPOBU
v ckntoveHne Tpombosa noboii aTuonorum, B
T.4. Bbi3biBatowero TIB vnn TANA
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Paspa6otka MMMYHOMETPUYECKUX
pekoMeHOOBaHHbIe Napbl aHTUTenN

cucrtem n

Ona pa3paboTkM MMMYHOMETPUYECKUX aHaNUTUYECKNX
cucteM ansa onpegeneHus D-gumepa Mbl npegnaraem psa
MOHOKIOHAnbHbIX aHTUTEN, crneunmduyHbix K D-aumepy
n FDP. B pononHeHwe K aHTUTenam Mbl npeanaraem
D-gumep, KOTOpbI MPOU3BOAUTCS U3  CBEPHYBLUErOCS
punbprHoreHa nNyTeM pacLlenneHns niasmMmmHoM.

MoHOKMNoOHanbHbIe
D-aumepy u FDP

aHTuTena, CHELWI(*)VI‘-IHI:Ie K

FDP u D-gumep, Hambonee gerpagupoBaHHasa cdopma
FDP, nosasngawTca B KPOBW 4enoBeka B pesynbrate
NPOTEONUTUYECKOrO pacLyenrieHns cryctkoB ubpuHa.
COOTHOLLEHME 3TUX MPOAYKTOB HE ABNAETCA MOCTOAHHbIM
1 BapbupyeT OT NaumeHTa Kk nauneHTy (cm. Puc. 3). Ytobbl
YMEHbLUNTb CMELLEeHNE B KONMYECTBEHHOM OnpeaeneHnn
3TUX NPOAYKTOB pasnoxeHws, Mbl paspaboTtanu
UMMYHOMETPUYECKYID CUCTEMY, KOTOpas pacno3HaeT
FDP wn D-gumep ¢ oguHakoBOW cneunmduyHOCTbIO.
[aHHas KoHUenuMs NoTeHUManbHO MOXET CTaTb MEPBbIM
warom B MonbITke AobuTbCca cTaHAapTM3auMm aHanuaa

D-gnmepa.

KonuyecTBeHHbIN C3HABUY-UMMYHOAHanNus,
oauMHakoBO cneunduyHo onpegensier D-gumep wu
FDP

XanTecT npegnaraeT MOHOKMOHamNbHble aHTUTena
DD189cc n DD255cc, koTtopble pacnosHatT D-gumep
W BbICOKOMONEKYNSIpHbIE  MPOAYKTbl  Pa3oXeHus
(pubpuHa ¢ ogmMHakoBOW cneumdUYHOCTbIO B COHOBUY-
hnoopoMMMyHoaHanmM3e L0 KOHUEHTpauuu aHTureHa
go 1 wmkr/mn (puc. 2). Ona aHanusa B C3HABMWY-
UMMYHOaHanun3e nna3my MoxHo passectn B 10 pa3 20 mM
Tpuc-HCI-6ydepom, pH 7,5, copepxawmm 0,15 M NacCl.
O6a knoHa okpatwumanu D-gumep B BeCTEPH-ONOTTUHIE
B BOCCTaHaBNMBawLWMX W HeBOCCTaHaBMNUBALUX
ycnosusx (puc. 5 A n B).

XapakTepuctuka MoHoknoHoB DD189cc mn DD255cc
npeacTtaBneHa B ctatbe Kogan et al. (5)
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PucyHok 2. OnpegeneHue ¢ ogMHakoBoi cneundmyHocTbio D-aumepa
n FDP napown antuten DD189cc-DD255cc. B nyHkv nnaHweTa HaHOCUIn
100 mkn knoHa DD189cc (10 mkr/mn B PBS) 1 uHkybrpoBanu B TedeHue
1 Yaca npu komHaTHoM Temnepatype. lNocne Tpex npombiBok ¢ TBS,
cogepxaLumm 0,05% Tween 20, nobaenanm 50 Mkn meyeHHoro Eu3 + knoHa
DD255cc (4 mkr/mn B 6ydepe ans aHanusa Delfia) n 25 mkn D-gumepa nnm
FDP. WHkybupoBanu, nepemelumBas, B Te4eHue 1 4yaca Npu KOMHaTHOWM
Temnepatype. [locne npombiBKM B Kaxayto nyHKy gobasnsnu 300 mkn
pactBopa Lanfia, n nocne 3 MUHYT UHTEHCMBHOE NEpeMeLLINBaHNsA N3Mepsnn
nyopecueHTHble curHanbl Ha 1420 Victor ™ Multilabel Counter (Wallac,
PuHNAHONSA).

CooTHoweHue D-gumepa u FDP y pa3HbIX nauueHTOB
BapbupyeTt

Mbl npoaHanusuMpoBanu nnasMy OT NauWeHTOB C [AByMS
pasnMyYyHbIMKU PaccTPOMCTBaMM C MOMOLLbIO renb-unbTpaLmm.
PesynbTaTbl nokasblBaloT, 4TO COOTHOweHue D-gumepa wu
FDP He saBnsieTcs MOCTOSIHHBbIM (puc. 3). OTOT BbIBOA Takxe
noaTeBepxpaeT uaew O TOM, YTO WMMyHOaHanuTU4eckue
CUCTeMbl JOIMKHbI B PaBHOW CTeneHn pacnosHasaTe D-gumep
n FDP, 4yTo6bl 06ecneuntb bonee ToyHOe onpeaeneHne Bcex
NPOAYKTOB pacnaja, BO3HMKAIOLWMX B pe3ynbTaTe pas3noxeHus
bunbpuHa.
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PUCYHOK 3. BOXX renb-thunsrpaums o6pa3yoB nna3mMbl OT NauMeHToB
c Tpom6o3om (A) u nocne xupypruyeckon onepauuu (B). 200-500 mkn
nna3mbl HAHOCKUIN Ha kornoHKy Superdex 200 16/60 co ckopocTblo noToka 1
Mn/MUH. ®pakuum obbemom 1 mMn aHanmamposanu napon DD189-DD255 B
caHaBuY-NDA, kak onucaHo Ha puc.2.
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PexomeHpauum no napam aHTUuTen
KONn4yeCcTBeHHOro CaHABUY-MMMYHOaHanusa

ansa

PekomeHgoBaHHbIE Napbl NpeAcTaBneHsl B Tabnuvue 1. B
obpasuax AaHHble aHTUTena cneuym@uUyHoO pacnosHawT
D-anmep " BbICOKOMOJEKYNSAPHbIE NpoayKThl
pasnoxeHnsa dubpuHa n He o6HapyxmnBatoT GUGpUHOreH
(puc. 4).

TABIMULUA 1. PekomeHayemble napbl AnA caHABUY-UDA pansa
obHapyxeHusa D-gumepa B nnasme yenoseka. O6paTtvTe BHMaHue, aTn
pekoMeHaaUMK 1M HabnoaeHUst OCHOBaHbI Ha MOMyYeHHbIX pesynbratax C
MNCNOMb30BaHNEM Hallei COBCTBEHHOW MMMYHOMETpUYECKOW nnaTopmbl
DELFIA®.

Mapa (noanoxka-
KOHBbIOrar)

MpumeyaHus

DD189cc — DD255c¢cc

OpwvHakoBasi cneyudunyHocTb k D-gumepy 1
BbICOKOMONEKYMSPHLIM NPOAYKTaM Aerpagaumnv

dubpuHa

DD2 - DD41cc MeHee cneumnduyHas napa k
BbICOKOMOMNEKYMsiPHbIM NpoAyKTaM Aerpagaumm
rBpMHa NP BbICOKMX KOHLEHTPALMAX

DD2 - DD4* MpubnnanTensHo oanMHakoBas cneLuguIHoCTb

K A-OMMEPY U BbICOKOMONEKYNSPHLIM
npoayktam aerpagaumn oubpuHa

* Beuay kpocc-peaktvBHocTM DD4 ¢ dpmbprHOreHoM, Mbl HaCTOATENbHO
pekoMeHayeM MCnonb3oBaTb €ro B KavyecTBe AeTeKTUpYIoLWero aHTuTena.
B caHABUY-MMMyHOaHanu3e nnas3ma AormkHa GblTb pasBedeHa, no kpaviHei
mMepe, B ABa pasa 10 MM Tpuc-HCI, pH 7,5, 1 M NaCl, 0,1% TeuH 20, 4TobbI
n3bexatb Hecrneunduyeckoro cBA3biBaHWs. Kaxabl atan MMMyHoaHannsa
[OOIKEH  COMPOBOXAATbCS  WMHKybauuein U NPOMbIBKOW: HaHeceHWeMm
MOHOKIOHamNbHOro aHTUTena B NOAnoxKy, AobaBneHnem obpasua u 3atem
KOHBIOrMPOBaHHOTO (AE€TEKTOPHOr0) MOHOKMOHANBHOTO aHTUTena.
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PUCYHOK 4. Kpocc-peakTUBHOCTb C  (PMOGPUMHOreHOM  npu

MCNonb30BaHUM B UMMYHOMETPUYECKUX cuctemax nap aHtuten DD2-
DD41 n DD189-DD255 otcytcTtByet. 5 mMr chubpuHoreHa (Calbiochem)
HaHocunu Ha konoHky Superdex 200 16/60 ¢ ucnons3osatvnem TBS, pH 7,5
npu ckopocTtu notoka 1 Mn/mMuH. ®pakumm o6bemom 1 M aHanusuposanu
B COHABMY-aHanu3e c nomolubio nap DD2-DD41 n DD189-DD255, kak
OnMcaHo Ha pUcyHke 2. PesynbTaTbl NOKa3biBaloT, HTO MIMMYHOMETpUYECKue
cuctemMbl Ha D-gumep He oBHapyxvBatoT UBPUHOreH, ogHAKO, HEKOTopble
BbICOKOMOINEKYNsApHble MPOAYKTbI Aerpagauun dubpuHa npucyTCTBYIOT B
npenapare.

MoHoknoHanbHble aHTUTena k D-gumepy wmoryT
ObITb UCNONb30BaHblI B BECTEPH-OMOTTUHIE

AHTuTena «k D-gumepy MOXHO wcnonb3oBaTtb B
BeCTepH-6noTTMHre pana obGHapyxeHus D-gumepa.
Bce  MOHOKMOHanbHble  aHTMTena  okpawwuBanu
HeBOCCTaHOBMEeHHbIN D-gumep, un HekoTopble M3 HUX
oKpaluMBanu Takxe BoccTaHoBneHHbIn D-gumep (puc. 5
A 1 B COOTBETCTBEHHO).
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PUCYHOK 5. BectepH-6nor D-gumepa. D-gumep (kat. Ne 8D70)
aHanusmpoanu B [CH-TIAAI B HeBoccTaHaBnuBawwmx (A) wnu
BOCCTaHaBnueatowmx (B) ycnosuax ¢ wncnonb3oBaHWEM pasfensioLlero
rens 7,5-12,5% n nepeHocunu Ha HUTpoLennonody membpany. MembpaHy
6nokupoBanu 7% wmonokom B PBST B TeueHne 30 MuHyT, nonocel Gernka
oKpaLuvBanu pasnmM4HbIMU MOHOKIOHAaNbHbIMK aHTuTenamu k D-gumepy (10
MKr/Mn) B TedeHue 1 yaca, ncnonb3ys Mini-Protean® Il MultiScreen (Buo-
Papn). Mocne npombiBaHus ¢ nomolublo PBST, fno6aBnsanu nepokcmaasHbin
KOHBlOraT KO3bWX aHTU-MbILIMHBIX aHTUTEN cneundunyHbIx k Fc-pparmeHTy
IgG (pa3BenéHHbIi B COOTBETCTBUM C PEKOMEHAaALMAMY NPOU3BOAUTENS)
1 UHKy6upoBanu B TedyeHue yaca. [ocne npombiBaHus PBST vMMyHHble
KOMMMeKcbl BU3yanuavposanu ¢ nomolubto DAB/nepekucy Bogopoaa B 50
MM tpuc-HCI 6ydepe, pH 7,5.
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D-aumep yenoBeka

kDa
Yxe 6onee 10 net XalTecT SsBNSI€TCA OQHUM U3 BEOYLLMX 220> B < D-auvep
MUPOBbLIX MNOCTaBLUMKOB HaTuBHoro D-ammepa. Mol 156>
npeanaraem BblCOKOOYMLEHHbIN D-gumMep, nonyyYeHHbIn
N3 YenoBEeYECKON Nnasmbl. 6>

PucyHok6.SDS-PAGE ounweHHoro D-aumepa B HeBocCTaHaBNUBaKOLWMX
ycnoBusix. [enb okpalumBanu ¢ UCNonb30BaHNeM Kymaccu 6punnmaHToBoro 76—
rony6oro R-250.

Monoca 1: BecoBow craHgapT
Monoca 2: D-gumep (3 Mkr)

53— .
1 i
UHdopmauua ana 3akasa.
MOHOKITOHAJIbHbIE AHTUTENA
HasBaHue npopykra Kat. Ne KnoH Mogknacc  MpumevaHus
D-onmep 4D30 DD1 IgG2a N®A, BB, Hert k/p ¢ pmbprHoreHom
DD2 1gG2b N®A, BB, Het k/p ¢ pmbprHoreHom
DD3cc 19G2b In vitro, UPA, BB, HeT k/p ¢ pmbprHoreHom
DD4 * 1gG2b N®A, BB, K/p ¢ dhnbpuHoreHom (ans obHapyxeHus MAb)
DD5 * 1gG2b N®A, BB, K/p ¢ dmbpuHoreHom (anst obHapyxeHns MADb)
DDé6cc * 1gG2a In vitro, UPA, BB, K/p ¢ dnbpuHoreHom
(ansa obHapyxerust MAb)
DD22 1gG2a N®PA, BB, Hert k/p ¢ pmbprHoreHom
DD41cc IgG2a In vitro, UPA, BB, HeT k/p ¢ pmbprHoreHom
DD44cc 1gG2b In vitro, U®A, BB, HeT k/p c dombpuHoreHom
DD46 1gG2a N®A, BB, Hert k/p ¢ pmbprHoreHom
DD93 IgG1 N®A, BB, Het k/p ¢ pmbprHoreHom
DD189cc * | 1gG1 N®A, BB, Hert k/p ¢ pubpuHoreHom
DD255cc * | IgG1 N®A, BB, Hert k/p ¢ pmbprHoreHom

* I'Ipmmeanme. an NCMOSIb30BaHUN AaHHbIX aHTUTEN B KadecCcTBe OETEKTOPHbIX, VIMMyHOaHaJ'II/ITVI‘-IeCKVIIZ H860p MOXeT OaBaTb JIOXHOMOMNOXNTENbHbIE
pesynbraThl y NauMeHTOoB, NoNy4vYaBLUNX CTPENTOKNHA3Y.

AHTUTEH
HassaHue npoaykra KaTt. Ne UYncrora WcTOYHUK
D-anumep 8D70 >90% lMna3sma venoseka

O6paTnTe BHUMaHUE, YTO HEKOTOPLIE UMK BCE AaHHblE, NPeACTaBneHHble B HACTOSLLEM TEXHUYECKOM OnucaHuu, Gbiny NoAroTOBMEHb! C UCMONb30BaHUEM
MOHOKIOHAIbHbIX aHTUTEer, Npou3BedeHHbIX in vivo. OxXupgaeTcsl, YTO MOHOKIOHanbHble aHTUTena, MonyveHHble in vitro, GygyT UMeTb aHamnoruyHble
XapaKTepUCTUKU.
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