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Pesmartonauniit aprpur (PA) sBasercs Hamboaee pacrpOCTpaHEHHbIM ayTOMMMYHHbIM PEBMATOAOTHYECKHM 3a60AEBAHHEM.
B crarbe o6cyxaatorest npobaembt auarnoctuku PA B cBsisu ¢ orpaHHueHHO! UyBCTBUTEABHOCTbIO IIPHMEHsIEMbIX B HACTOSIIEE
BpeMsl HMMYHOAOTHYECKUX MapkepoB. | [pe/icTaBAeHbI JaHHbIE O CTPOEHHH, (DYHKLIMSIX, NATOTEHETHYECKOH 3HAYHMOCTH, METOZAX
u yactore BbisBAenus ayToantuteA (AAT) k siaepnomy anrureny RA33 npu pesmaronrornyeckux 3a60.AeBaHHsX.

KAarouegbie caoBa: peBMaTonsHbI#i apTPUT, HMMYHOAOTHYECKAs MATHOCTHKA, AYTOAHTHTEAA, PEBMATOMHBIA (DAKTOP, AHTHIIUT-
pyAAuHOBbIe anTHTeAd, RA33.

Rheumatoid arthritis (RA) is a most common autoimmune rheumatological disease. The problems of diagnosing RA connected
with currently used immunological markers with limited sensitivity are discussed in the article. The following data is presented: the
structure, functions, pathogenic significance, methods and frequency of detecting the autoantibodies (AAB) to nuclear antigen
RA33 within rheumatic diseases.

Key words: rheumatoid arthritis, immunologic diagnostics, autoantibodies, rheumatoid factor, anti-citrulline antibodies, RA33.

Beeaenne. Pesmatouzgubiii aprpur (PA) — xpouu-
YecKOe CHCTEMHOE BOCTIAAHTEAbHOE 3a60AeBaHHE COE/H-
HUTEABHOH TKAaHH C MPeHMYIIEeCTBEHHbIM TI0OpaKeHHeM
CYCTaBOB 10 THITy JeCTPYKTHBHO-3PO3HBHOTO TIOAHAPT-
pura [1]. PA sBasercs nauboree pacrpocTpaHeHHbIM
ayTOUMMYHHDBIM PEBMAaTOAOTHYECKHUM 3aboAeBaHHEM,
KOTOpOE acCOLMHPOBAHO C NPOAYKIMEH IIUPOKOTO CIIEK-
tpa aytoaututer (AAT) pasaumunoii cremupuunHocTH.
[poayxuus AAT — ocnHoBHOe maToreHeTHYECKOE 3Be-
Ho PA, ux BpIsIBAEHHE HMeeT BaXKHOE AHAaTHOCTUYECKOe
3HaYEHHE U BXOJUT B COBPEMEHHbIE KAACCH(MKAIIHOH-
Hble KPUTEPHH, paspaboTaHHble AMepUKaHCKOH KOAAE-
ruell peBMaToAoros [2].

Ha ceroansimmuii zenb ocHOBHbIE HMMyHOAOTHYEC-
KHe MapKepbl guarHocTHkd PA — 310 peBMaTOMAHbI
pakrop (PM), npucyrcTByromuit B KAacCHPHKALIMOH-
ubix kputepusax PA eme B nepecmorpax 1958, 1987
u 2010 roza, u anTHTEAA K LIMKAMYECKOMY LIUTPYAAH-
uuposannomy nenrruzy (ALILITT), someaume Toabko
B MOCAE/IHUH T1EPECMOTP KAACCU(PHKALMOHHbIX KPUTE-

pues PA 2010 roza. [3—5].

[Toa TepmMuHOM «peBMaTOMAHBIH (PAKTOP» MOHHMAIOT
AAT xnaccos IgG, IgA, IgM, pacnosnaromue Fe-gpar-
ment IgG [6]. I Tomumo amarnoctuyeckoit gyHkupy, BbI-
sBAenne 3tHX AA'T nosBoAsieT BbIZEAATD CEPONOSUTHB-
HYIO M CepOHeraTHBHYIO Gopmbl 60resnu. K apyromy ce-
merictBy AAT ornocst ALILITT, kotopbie pacriosuator
SMHUTOINbI CHHTETUYECKOTO AHTHIeHa-LMKAMYECKOTO LIMT-
PYAAMHHpYIOIIero mnenTtuza [7], cuHTe3sHpOBaHHOrO
G. A. Schellekens, anturennnie zeTepMuHaHTbI (PHAAAr-
pHHA U IPYTHX GEAKOB, COZIEPFKAIIUX ATHITHYHYIO aMHHO-
KHCAOTY LMTPYAAMH. B ecTecTBeHHbIX YCAOBHSIX OCHOB-
ubivu ayToanturenamu ALJLITT ssasrores murpyanunm-
POBaHHbIH BUMeHTHH, QubpuHored 1 SA-aurturen [34].
[ Ipeanoraraercs, 4to mpouecchl LUMTPYANMHHPOBAHHS
MpH y4acTUH (hepMeHTa MeNTHAMAAPIHHHHAEUMUHASDI
(PAD) urparot BazsHeHIIyIO pOAb B MEXaHH3MaX 06pa30-
BaHus HeoaHTHreHoB y 60AbHbIX PA. Taxk, npu PA B Boc-
nareHHOM cycTaBe akTuBeH epment PAD4, ucrounukom
KOTOPOTO BBICTYTAIOT HEATPO(PHAbHDBIE TPAHYAOLIHTDL.

CymecTByeT MHO!KECTBO MCCAeZOBaHHH, KOTOPbIE
CPABHHBAIOT KAMHMKO-ZIHArHOCTHYECKYIO HH(OPMATHB-



[N
(==

MEJULIMHCKUIA AKAZIEMUYECKUI :KYPHAN, 2014 r., TOM 14, Ne 3

Ta6aunma 1
Sa
500,000
43%
78%

Her zanupix

Pro- /filaggrin
(APF, A)
42,000,

200,000—
400,000

Her gannpix
37-91%
66—95%

[Iurpyaaunconepz
aiun 6eA0K
Hcxyccrennoe
TIPOUCXO:K ICHHE
76%

96%

Kaabperukyrun
51,000
[Iutonrasma
A1po
Her gannpix
Her zannpix

1%

72,000,
110,000
46%

Kaapnacrarun

AHTI/IFeHbI, pacriosHaBaeMble ayTOAHTUTEAAMU

hnRNPA2 6erox
(RA33)
33
35%
69%

0205
205

Her gannpix| Hapo, hRNP |Lluronrasma

Her ganubix

Her aauubix

BiP/p68
66%
99%

Amunrurenn! ayroanTHTEA, BCTpedalOIINXcs NpH peBMaTonganom aptpure [36]
HAapo

IeG
146,000,
170,000
Mem6pana
68%
76%

[Tokasarean

Monexyasapuasa macca, x/la
Kaerounas rokarusarus

LIyBcTBI/ITeJ\bl—IOCTb
Cnegn(quHOCTb

noctb PM u ALILITT. I'lpn npubausureasto oaunakosoii aocraro-
yHo Bbicokor dyBctBUTeAbHOCTH (75—90%) BbaBAenne ALILIT]
obaazaer 60oaee Bbicokoi criemuguunoctbio (96—100%), Hexern
PMD (85—90%) [8]. Corracuo apyrum oueHKaMm, 4yBCTBHUTEAb-
HoCTb 0601x Mapkepos He rpesbimaer 60—80% [9].

O6bruno PM u ALILIIT pacuenusator B kauectse «HesaBucH-
MbIX» MapkepoB 3aboneBanus. OZHAKO, HECMOTPSI Ha PASAMHYHYIO
npuposy pacrosHaBaeMbix umu anturesoB, u PM, u ALILITT
B GOABIIMHCTBE CAyYaeB 0OHapy:KMBAIOTCS COBMECTHO B MOZTPYTIIe
6oabHbIX PA, xapakTepusyromuxcst TeH/ieHIMeR K 60aee GbICTPOMY
H 3HAYMMOMY 3PO3UBHOMY mopazkeHuto cyctaBos [35]. Ilo pasauu-
HbIM OlleHKaM, 3Ta rpymma coctaBasgeT okoro 80% 6oabmbix PA.
Ocrarbubie 20% nauumentos crpagator PA ceponeratusHbiM 110
PM u ALILITI, koropsii, kak mpasuro, xapakrepusyercsi Goaee
MSITKUM TedeHueM. B cBsisu ¢ otcyTcTBUEM crienmu@uyeckoro 6HoA0-
IMYECKOr0 MapKepa 3a60AeBaHHs Y TAKMX GOAbHDBIX, CYIIECTBYET PO~
6.AeMa JIMarHOCTHKH cepoHeraTuBHbIX gopm PA.

Hapsiay ¢ PM u ALILITT, y 60abubix PA o6napy:xusaercs zo-
cratouno mupokui criektp apyrux AAT, pacnosnaromux uurpya-
AMHCOZIep:KAIlMe STUTOIbI B COCTaBE APYTHX GEAKOB, B TOM YHCAE
IUTPYAAMHHPOBAHHYIO aAb(a-eHOAa3y, IIUTPYAAMHHPOBAHHbIH BH-
MEHTUH U HeKoTopble Apyrue. Kpome Toro, npu PA ormeuarorcs
AAT k sigepubiv 6eakam, npezxze Bcero k Ro/SS-A u RA33-an-
turenam [10], u psia apyrux AAT, o snauenuu kotopbix B maTore-
Hese JJaHHOTO 3a60AeBaHHs H3BECTHO CYILECTBEHHO MeHblIle. Xapa-
kTepucTikd ocHoBHbIX AAT, BbIABAEHHDBIX K HacTosEMy Bpeme-
Hu y 60AbHbIX PA, npeacraBaenst B Taba. 1.

[Ipeanoraraercs, uro pacumpenue cniektpa AAT, onpeaease-
MbIX y 60AbHbIX PA B KAUHHYECKOH MPAaKTUKE, OBBICHT HHPOP-
MaTHBHOCTb HMMYHOAOTHYECKOTO 06CAeI0BaHUs 60AbHbIX. Bbisis-
Aenve «MuHopHbIx» AAT B nepcrexkTuBe MOKET YAYYIIHTD paH-
HIOIO JIHaTHOCTUKY 3a60AeBaHus1, Mpexs/ie BCEro 3a CYeT BbIsBAE-
HHSl TaK Ha3bIBaeMbIX «CEPOHEraTHBHbIX» (JOPM 3abOAeBaHM,
TIPU KOTOPBIX He 0ob6HapyxseHo ocHOBHbIX AAT, Takux xak PM
u ALILITT. Haauuue cnenmguueckoro 6nomapkepa rnpu aToi KAu-
HHKO-HUMMYHOAOTHYeCKOH Gopme PA MosBoAuT BbISBUTb cyliecT-
BOBaHME YHMKAAbHbIX KAMHHKO-HMMYHOAOTHYECKHX B3aHMOCBsI3eH
HAM Jlazke CHH/IPOMOB, YTO MOZKET TIPUBECTH K yCOBEPIIeHCTBOBA-
HHIO METOZIOB OLIEHKH aKTMBHOCTH 3a60AeBaHHUs, a TaKzKe TPOTHO-
3upoBaHus ero Tedenus u oreta Ha Tepamuio [10]. I'lo cosokym-
HOCTH TapaMeTpPOB, B TOM YHCAE CTEIleHH H3y4eHHOCTH, YyBCTBH-
TEABHOCTH, CHELH()UYHOCTH, METOZAX BbIABAEHHs, /AOCTYIHbIX
B KAMHHKO - JHalHOCTHYECKHUX Aa60paTOPUsIX Ha CETO/HSAIIHUM /IeHb
antutera Kk RA33 antureny npeactaBAsioT Hau6OAbIIME HHTEPEC
AASL PEBMATOAOTOB.

Crpoenne u (pyHKUHHM aHTHTEHOB, PACIO3HABAEMbIX ayTO-
antuteramun k RA33. Anturenamu AAT x RA33 asastores
6eAKH U3 ceMeHCTBa reTepOreHHbIX SEPHbIX PUOOHYKAEOMPOTEH -
noB (heterogenous nuclear ribonucleoproteins, aurn.— hnRNP),
a umenno — hnRNP A2, A2 /B1u B2.

[‘eTeporennbie sizepHble PUOOHYKAEONPOTEHUHDI IPEACTABASIOT
cob60i1 obmmpHoe cemeiicTBo, BKkAtouaromiee He Menee 30 PHK-cas-
3bIBAIOIIMX OEAKOB, KOTOpble SIBAAIOTCS KPYIHBIMH CTPYKTYpaMH
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Y OTHOCSITCS K YHCAY HauGOAee pacrpOCTPaHEHHbIX GeA-
KOB B si/ipe 9yKapHOTHYeCKOH KAeTKu. PuboHykaeonpo-
TEUHOBbIE GEAKH BXOJSAT B CAOKHbIE PUOOHYKAEOTPOTEH -
HOBbIE KOMIIAEKChI 3 GEAKOB M IeTepOreHHbIX S1IepHbIX
PHK, xoropbie npeacraBasior co60H TpaHCKPHIITbI
PHK-noaumepaspbr II. Baarogaps csoeit pacrpocrpa-
nennoctu nozcemeiictrBo hnRNPA /B cocrasaser a0
60% ot Bcex puOOHYKAETIPOTEMHOBBIX 6EAKOB KAETKH.
Me:xzay coboii pasauuHble TeTepoTeHHble szepHble
PHOOHYKAEOTIPOTEMHBI UMEIOT CXOZHYIO CTPYKTYPY H CO-
aepxar 2 PHK-pacnosnaronume nocaezosareabsocty,
3a KOTOPbIMH CAeZyeT OGOTrallleHHbIH TAMLIMHOM JIOMeH.
OcHoBHbIe PHOOHYKAEOTIPOTEHHDI MMEIOT B CBOEM CTPO-
€HHH DAEMEHTbI, CTPYKTYPHO IIOXO2KHE Ha THCTOHOBBIE
6EAKH HYyKAEOCOM, YTO, [O-BUAUMOMY, TIO3BOASIET TIPE/I0-
xpauautb PHK ot pepmenratusnoro paspymenus [11].

RRM1
I |

RRM2
| I I |
RNP2  RNP1

| I
RNP2  RNP1

Maccoil COOTBETCTBYIOIIMX aHTHreHoB (B MOpsKe ee
yBeanuenusi), naumnas c¢ hnRNP-A1 (34 x/la)
a0 hnPNP-U (120 k/la). M3 storo xommrexc 6 6er-
KoB cemencTBa, a umenno — Al, A2, B1, B2, C1
u C2, 6biAu HasBaHbl «OCHOBHbIMH» Oeaxamu. Onu
CTPYKTYPHO CBSI3aHbl, U MX MOAEKyAsIpHbIH Macca co-
craBaser 34—43 k/la [12, 13] (taba. 2). Cpeau Bcex
pubonykreonporensos AAT nporus hnRNP A2,
A2/B1u B2 asastorcs Hanboaee usydeHHbIMH H HCTO-
prdecku obosHadaoTcs kak «RA33 kommaexc».

Caeayer ormerutb, uto hnRNP A2 u hnRNP Bl
u B2 asasiorcst ocob6enno 6AMBKUMM B aHTUT€HHOM OT-
HoweHuH, MockoAbKy 6eaxu Bl u B2 sBasiores crinait-
copopmamu 6erka A2, u no cTpyKType, Hanpumep, 6e-
Aok B1 oramuaercst or Al Aumb Haruumem A0MOAHH-
TeAbHbIX 12 aMMHOKHCAOT.

Gly-rich

I
RGG (RBD)

| —
M9 (NS)

Puc. 1. Crpoenne hnRNP [42]. RRM — yuacrok, pacnosnaromuit PHK, RBD — PHK-csisbisatommii yuactox, Gly-rich — o6oramennbiit

TAULUHUHOM ZOMEH.

91

N -terminus

182

C-terminus

B2

Puc. 2. I'pocrpancrsennoe crpoenre hnRNP [12]. C-terminus —
C-xonuesoii yuactok, N-terminus — N-koHieBoii yuacTok.

Pasauynble mpeacTaBUTeAH ceMeHCTBa pa3sAMYAlOT-
cd, TIpexKszie BCEro, Mo CTPOEHHIO aMHHOKHUCAOTHOH OC-
AegoBateabHOCTbIO B C-KoHueBbIx 1 N -KOHILIEBbIX y4a-
CTKaX MOAeKYAbl, uzeHTuyHoctb goxoaut zo 80%,
a TakzKe MOAEKYASpHOH Macce. |MNu4Has CTPyKTypa
hnRNP npeacraprena na puc. 1u 2.

B nacrosmee spema AAT x hnRNP npunsto 060-
sHayath Kak aiTH-hnRNP, zaree caezyer 6yksa, 060-
3Havarommas oauH 6eAok (MPOCTOH) UAM rpymITy 6eAKOB
(croxubie). Hanpumep, anturera k 6eaxy Al, 6yayr
nasbiBatbest anTu-hnRNP Al, a caoxubie, manpumep
K Komraekcy 6eaxos A2 /B, kak antu-hnRNP A2 /B,
u T. . DykBennble 0603HaYeHHs IPUCBAUBAIOTCS B aA-
(PaBUTHOM MOPSZKE, B COOTBETCTBUH C MOAEKYASPHOH

Ta6auna 2
Amnrurenn! ayroanturea komnaexca hnRNP [38]
Haspanue aurturena Monekyasipaast macca anTturena, kZla
Al 34
A2 52
A2/B1uB2 37
C1/C2 43
D1/D2 37
E1/E2 38
F 46
G 48
H/H1 49
I 51
K 57
L 60
M 77
P2 53
R 82
U 89

Ocnosubivu gynxuusvua hnRNP asasercs yuactue
B npoueccax Tpaucropta PHK, eé nocrrpanckpumniu-
oHHOH Mozauukauuu (craaiicunr), tpancnopr PHK
B ILIMTONAA3My, MOJJepzaHHEe LEAOCTHOCTH TEeAOMep
u penapauun JJHK, npoueccos onxorenesa. Oanaxo
ZI0 KOHIIA TOYHblE (DYHKIHH PasAHYHbIX TIPeCTaBUTeE-
AeH JaHHOTO CEMEHMCTBA OCTAlOTCS HEZOCTATOYHO H3Y-
YEeHHDIMH.
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Ilpeanonaraemast naroreHeTHueckas 3HAUYHMOCTD
ayroanturer kK RA33 antureny npu pesmatougHom
aprpure. | [pumenurerbto k matorenesy PA, npeacra-
BASIIOT MHTepec AaHHble 0 BbisiBAeHuH AAT y 2xuBoTHBIX
MozeAel JaHHoro 3a6oAeBaHus. | aK, y KpbIc Ha Aabopa-
TOPHOH MOZEAH IPHCTaH-HHAYLIHPOBAHHOTO apTPHTA
AAT x RA33 (hnRNP A2) moryr 6bitb 06Hapy28€HbI
210 MaHM(ECTalMH CycTaBHOrO cuHzpoMa. | Ipu sTom mx
BbIIBAGHHE KOPPEAHPYET C H3ObITOYHOH SKCIpeccHer
hnRNP A2 B cunoBuarbnoit o6orouke. B To 2x1e Bpems
nozabaenue sxcrnpeccud hnRNP A2, ¢ ucnoabsosanu-
€M AHII0COM, HarpyzxeHHbIX auTHcMbicAroBoit PHK, mos-
BOAIAO TIpEAYTIPEAUTb BO3HMKHOBEHHME 3a60AEBaHMSL.
Ha soii :xe MozeAn 6b1A0 TIPOZEMOHCTPHPOBAHO CyTIe-
CTBOBaHHME ayTOPEAKTHUBHBIX | -AMMQOLHMTOB, CEHCHOH-
ausupopanabix K hnRNP A2, koropbie Takze BosHuKa-
AHM 33 HECKOABKO ZHEH 0 MaHU(ECTAalMH KAMHHYECKHX
nposiBAeHuH 3a6oreBanus [27, 28].

Taxzxke AAT xk RA33 6b1au 06Hapy2eHb! 1 Ha ApyToi
mozern PA — y Mbunel, TpaHCQUIMPOBAHHbIX FEHOM Ye-
AOBEYecKoro (haktopa Hekposa omyxord arbda ([NFo),
Y KOTOPDIX THUIEPIKCIIPECCHS JAHHOTO IIMTOKUHA IPHBO/IHT
K CIIOHTAaHHOMY PAasBHTHIO CHMMETPHYHOTO 3PO3HBHOTO
noauapTtpuTa, Hariomunatomero PA [26]. Oauako B 3Tom
cayuae AAT 6biau BbIsIBAEHDI TIO32K€, y2ke MOCAE MaHH-
(ecTallid CyCTaBHBIX MPOSBAGHHH maToAoruu. Kak
U B CAy4yae paHee OITUCAHHOH MOJEAH, MaHU(ECTaLUs CH-
HOBHTa COIPOBO2K/AAACh TOBBINIEHHOH 3YKCIpeccuei
hnRNP A2 kretkamu cuHOBHAABHOH 060A0UKH.

Oaun 13 BO3MOKHBIX MEXaHH3MOB MTaTOreHe3a, CBs-
saunbiil ¢ AT k RA33, npeanoaraer aktusaimio um-
MYHHbIMH KOMIIAEKCaMH, cojep:kamiumu aauable AT
U cooTBeTCTBYlomHe puboHyKAeonpoteunbl. | LRpe-
nenropos (toll-like receptors, TLR) 9-ro tumna.

Meroan: BbiiBAeHns ayroantuTer k RA33.
Zlo HacTosiIIIero BpeMeHH OCHOBHBIM METOZIOM BbIsIBAE-
ausa AT k RA33 antureny ocraerca ummynobaot (uan
Bectepu-6a0t). Metoz xapaktepusyercst BbICOKOM
CIEM(PUYHOCTDIO, O/IHAKO JI0CTATOYHO TPYAOEMOK JAS
B pyTHHHOTO McrioAbsoBanusa. CaeayeT oTMeTHTDb, uTO
ZI0 HACTOSIIIEr0 BPEMEHHM HEJOCTYITHA KOMMepYecKHe
AabopaTopHble Habopbl ara onpeaerenus hnRNPA /B
JAHHBIM METOZOM. | eM He MeHee, GOABIIMHCTBO OMMy6 -
AMKOBAaHHBbIX paboOT 110 JAHHOH TeMaTHKe BbIIIOAHEHbI
HMEHHO C HCTIOAb30BaHHEM METOJHKH HMMyHOBAOTA.

Cosganue pekOMGHMHAHTHBIX GEAKOB — KOMIIOHEH-
toB hnRNP — otkpbiro BosmozsHOCTD aAs paspaboT-
KH TeCT-CHCTeM, TOCTPOEHHbIX Ha MPHHIIMIIE HMMYHO-
pepmentHoro anarusa (MIMDA), uro B nepcrnextuse
MO2KeT YIPOCTHTb M CyIECTBEHHO y/EIIeBHTb ZeTeK-
nuto zauubix A'T. ['lepsas kommepueckas MDA rtect-
CHCTeMa PEKOMEHOBaHHAsl /LA KAMHHYECKOTO HCIIOAb-
30BaHMs, KOTOpPasi OCHOBAaHA HAa PEKOMOUHAHTHOM aHTH-

reue hnRNPA2, (IMTEC-RA33-Antibodies), 6bira
sbinyiena komnanued [IMTECGmbH.

Kiunnueckoe smauenme ayroanrurea k hnRNP
npu peemMarororumdeckux saboaesanmax. [lepsbie
omucanuss AT k hnRNP npu pasanunbix ayroummyn-
HbIX PeBMaTHYECKHX 3a60AeBaHHUSX, TAKHX KaK peBMa-
TOW/IHBIH apTPHUT, CHCTEMHAs KpacHast BOAYAHKA H CMe-
ITaHHble 3a60A€BaHUs COEIMHUTEABHON TKaHH ZaTHPY-
1otcst B konue 1980-x rozos (taba. 3).

[ leponauarbno AT k nemssectHOMy panee anTHre-
Hy, COJepzKallleMycsi B 9KCTPaKTaX KAETOYHbIX Sizep
(kretounasa aunms Hela) 6biau Bbiasaennt Hassfeld
M COaBT. B CbIBOPOTKE KPOBH, a TaKzke CHHOBHAAbHOM
axuzaxoctd 60abHbIX PA B 1989 roay. Asropamu 6bir
HCIIOAB30BaH METOZ HMMYHOBAOTA, YTO MO3BOASAO OTIpe-
aeAsTb ogHoBpeMeHHo nmpokud crekTp AT k 6eaxkam
Apa KAETKH. ITO 06ecIedMBar0 BbICOKYIO CITELM(HY-
noctb Metoza. O6osnauenne RA33 6biro mpucsoeHo
BbIZIEAGHHOMY aHTUreHy (M, COOTBETCTBEHHO, BHOBb
uaentuuuuposadabiv AT) B cBssu ¢ nepBoHayaibHO
He BIIOAHE KOPPEKTHO OIPEAEAEHHOH MOAEKYASPHOU
Maccoi, koTopast 6blAa omubouHo u3Mepena Kak 33 k/la.

[Tocreayromue uccaezoBaHMS TIOSBOAMAM HAEHTHU(DHU-
IMpOBaTh BbiZleAeHHbIH ayToanTured kak hnRNP-A2
KOMILAEKC, a TaKzke TOATBEP/UTb ero JI0CTaTOYHO BbICO-
Kyto criemuguynoctb npu PA. Ozguako 6b1r0 yeTaHOBAE-
no, uro AAT k RA33 ayroantureny Taxzxe ¢ BbICOKOH
yacrotolt, nopsizka 30%, obHapyxxuBaIOTCS y 6OABHBIX
cucremuont kpacHol Boayankod (CKB) u cucremubmvu
saboaeBanuamu coeaunureabsoit Tkaau (C3CT).

HMurepec k RA33, kak k morenumarbHO 1moresHoMy
mapkepy paunero PA, cymecTBenHo Bospoc B cepeguHe
JBYXTBICSUHBbIX. B 3T0 Bpemsi 6bia OIMy6AMKOBaHbI /Be
KAacCH4ecKHe paboTbl, BbITOAHEHHbIE aBCTPUHCKUMH HC-
caegoBaTeasmu  1oa  pykosoactBoMm GunterStainer
u JosefSmolen. AsTopamu 66100 TIPOBeZEHO POCTIEKTUB-
noe Habaozenue koroptbl 200 6oAbHBIX HeaupPepeH-
LMPOBaHHbIM apTpuToM. KpuTepusMu BrAIOUeHHs B HC-
CAE/IOBaHHE CAY:KMAU JLAMTEABHOCTb CHMITTOMOB He 60-
Aee 3 MecsileB, HAAMYME HETPAaBMATHYECKOTO CHHOBMTA
KaK MHHHMYM OJHOTO CyCTaBa, TIOBbIIIEHHe YpOBHeEH
CO3 aubo CPB. Onpeaerenve AT nposoauroch me-
Tozom Bectepu-610Ta, ¢ MOMOIIbIO KOTOPOTO OMpPezeAs-
anch AT k pexombunantomy A2 hnRNP antureny.

Yepes 1 roa nabarogenus auarsos PA mor 6btb ycra-
noBren 102 manmentam, Hezu@epeHIMPOBAHHbIA apT-
puT — 37 mauypeHTam y oCTaAbHbIX GOABHBIX 6bIAO JIHar-
HOCTHPOBAHO /IPYTOe PEBMATOAOTHYECKOe 3aboAeBaHHe.
Uyscreureabnocts RA33 kak anarnoctiueckoro mapke-
pa coctaBura 28% npu AMArHOCTHYECKOH CIELU(UYHO-
cru 90%. Jlaa cpaBHenms, cooTBeTCTBYyIOLIME JaHHbIE

ars PD cocrapunu 55% u 89%, ALILIIT — 41%

1 98%. DBpina oTMeuena 3HauMMas B3aUMOCBSI3b MeKAY
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obnapyzxenuem ALILIIT u PD, toraa xak AT x RA33
C 0/IMHAKOBOH 4aCTOTOH 06HAPY:KUBAAMCH Y 60AbHBbIX PA, He-
sapucumo ot Haauuwst kak PD, tak u ALILITT. I losuruphbi-
mu ToAbko 1o AAT x RA33 oxasarucy 13% naupenros.
Kpome Toro, 6piro ycranoaeno, uro mnpucyrctsue AAT
k RA33 accouumposaroch ¢ 60aee BbipazkeHHbIM OTBETOM Ha
6asucHyl0 Tepanuio (OLEHEHO MO JAMHAMUKE HHZAEKCA
DAS28), a Tax:ke meHee BbipazeHHOH IMHAMUKOH PEHTTEHO-
Aoruyeckoro nporpeccuposans. | [pu Habaroaenuu B gunamu-
Ke OTMeYaAOCh HEKOTOPOe yMeHbIIEHHE YacTOTbl BbIIBAEHHUsI
AT x RA33 aurureny (c 28% z0 23% 60rbubix) [23, 24].

Tax:xe cymecTByloT aHHbIE, YTO ¥ HEKOTOPbIX HOABHBIX
PA aannbie AAT MoryT BbIIBAATbCS 210 MaHH(ECTALIHHU CY-
CTaBHbIX TIPOsBACHUH 3a60reBanus [6].

[ Tocreayromue paboTbl He B MOAHOH Mepe MOATBEPAMAH
zanmnble o Bbicokor crenuduunoctd AAT k RA33 ara 60ab-
ubix PA. Taxk, rpynmoii 6eabrufickux uccaegosateseit 6bira

ouenena yacrora BbisiBAeHnss AAT k hnRNPAT1, B1 (RA33),
C1L EL F, Gi, H1, I, K u P2 ¢ ucnoapsoauuem merozos Be-
crepu-6a0rtunra 1 IDA y 298 Goabnbix peBmaTororiuec-
kumu 3a6oreBanmsivu (71 6oabroit CKB, 58 6oabubix cuc-
temuoi ckaepogepmueii (CCZ), 56 60abubIx 60resubio Le-
rpena, 29 60ibHbIX ZepMaTomuo3uToM, 18 60AbHBIX OAMMY-
osutoM, 47 60abubix PA, 19 60oabubix C3CT. Konrporem
cayxuad 106 60AbHBIX CHHAPOMOM XPOHHYECKOH YCTaAOCTH.
AAT x hnRNPB1 (RA33) 6b1au BoisiBaenbr y 17% 60abHbIX
PA, 11,3% 60abupix CKB, 26,3% C3CT, no Takxe 15,5%
60AbHbIX cucTemHol ckaepogepmueit, 11,1% 6Goabubx moau-
muosutoM, 34,5% 6Goabubix aepmatomuosurom, 50% 6oab-
ubix 60aesubio [Llerpena. B rpynme xoutpoas aanubie ayro-
aHTHTeAA 6bIAM 06Hapy:xeHbl Autib y 2,8 % naumentos [6].
Hamu panee npu oneHke 4acToTb! BbISIBAGHHUsI ayTOAHTHTE-

ra k hnRNPA2 (RA33) y 253 6oabubix PA (MDA,
(IMTEC-RA33-Antibodies, HUMAN GmbH) B cpasne-
Huu ¢ 82 nanpenTamu us rpymnmnbl cpapHenus (60AbHbIE OCTEO-
aptposom, crionzunroaprputamu, CKB, nozarpoit), a Tax:xe
10 310pOBbIMM AHIIAMH KOHTPOABHOM IPYIIIIbI, GbIAM BbIBAE-
ubl caeaytompe aktbl. dyscruteabnocts AAT k RA33
cocraBura 31%, cnenuguunocts 87,9%. I lomumo 60abHbIX
PA, nannbiii mapkep BbisaBaarcs y 50% 6oabubix CKB. Oz-
HAaKO B TpyIIe U3 72 MallkeHTOB, CTPaJABIIMX CIIOHAUAOAP-
TPUTAMHU, MHKPOKPHCTAANMYECKHMHU apTPUTaMH H OCTe0apTpO-
30M, /IMaTHOCTHYECKHE TUTPbI HCCAELYEMOTO MapKepa ObIAM
BbisiBAeHb! y 7 naupentoB. B kourpore AAT k RA33 ne 06-
Hapy:xuBaruch. Hacrora obnapyxxenus AAT k RA33 aocro-
BEPHO HE Pa3AMYaAach B TPYIIAX CEPONO3UTHBHBIX H CEPOHE-
ratusubix o PM u ALILITT 60oabubix. Y naiuentos ¢ pan-
aum PA (120 geroBek) zaHHDBIH Mapkep 6bIA BbIIBACH JOCTO-
BEPHO yallle, YeM MpH AAuTeAbHOM ero Tedenuu [10].
CpaBHenue pesyAbTaToB, IIOAYHEHHbIX HAMH TIDH BbIABAE-
mm AAT x RA33 xk hnRNPA2 u x hnRNPB1 (recr-cuc-
tema paspaborana MedipanGMBH, Germany, ao6esno
npesocTaBAeHa paspaboraukom — mpod. Dirk Roggenbuck),
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no3BoAuAO TIpH obcaezoBanuu 299 6oabubix PA BbI-
SBUTb CAabyI0, HO BBICOKOBHAYMMYIO TOAOZKHTEABHYIO
KOPPEASITUBHYIO B3aUMOCBSI3b MezK/ly H3y4aeMbIMH I1apa-
merpamu: koad. Crmpmena r=0,209, 95% aosepurean-
ubii uarepsan: 0,098—0,315, p<0,001).

B aaibuefiiem rnpyu HCIIOAb30BaHMH JAaHHOH TECT-CH-
crembr ayroantutera K hnRNPB1 6b1au BoisiBAenb! y 24
us 165 60oabubix PA (14,5%), 6 us 58 60AbHbIX anku-
aosupyromum crionauroaptputoM (AC) (10,3%), 11 us
65 6oapubix CCZ (16,9%), 4 us 50 6oabupix CKB
(8%), 1 u3 17 60AbubIX 60Ae3HbI0 []erpena (5,9%), 1
u3 42 60AbHBIX IOBEHHABHBIM XPOHHYECKHM apTPHTOM
(FOXA) (2,4%), 2 us 174 60AbHbIX rpyTITIbI KOHTPOAS
(3a0pOBBIE IOHOPBI M GOABHBIE 6HECCHMITTOMHBIM aTepo-
ckreposom). | loareepzraeno orcyrcTBre KoppeasoH-
HOH B3aUMOCBSI3U MEKJAY YPOBHSIMH ayTOAHTHTEA
k PA33 aurureny, ¢ ogHo#t cToponbl, u ypoBuamu PD
u ALILIIT — ¢ apyro#, uro nmoguepkusaer HesaBHCH-
MBI XapaKTep JZaHHOro Mapkepa. ¥ 60abHbIx PA ypos-
mu ayroantuter Kk hnRNPB1 snaunmo otpunareabso
KOPPEAHPOBAAM C JAMTEAbHOCTbIO 3ab6oaeBanust [18].

[ IpeacraBasior nHTEpEC MOAyUeHHDbIE HEZLABHO ZAHHbIE
102KHOKOpeHcKux ucaesosatereit. | [pu onenke cozeprka-
HHS ayTOAHTHTEA KAacca IgA K aHTHreHHOMY KOMITAEKCY
hnRNP A2/B1 (c unoabsosanuem merozos Becrepn-
6aottuara 1 IDA), ayroanturera 6piau o6Hapy:seHbI
y 25 u3 30 60oabHbIX 60Ae3HBI0 Dexuera (83,3%), 4 us
30 60abubix CKB (13,3%), 8 us 30 60abubix PA
(26,7%), 9 us 30 60abHbIX 60Ae3HbI0 Takascy (30%)
[30]. Boiasaenune ayroanturen k hnRNP A2/B1
y 6OABHBIX CHCTEMHbIMH BacKyAutamu (6oresub | akasi-
cy, 60oae3ub Dexuera) B coueTanuu ¢ o6Hapy:xeHHeM 3Ha-
YMMOWH SKCIIPECCHH JAHHOTO 6EAKa SH/I0TEAHOLMTaMH IO~
3BOAMAM BbICKAa3aTh TPEZTIOAOZKEHHE O BO3MOKHOM y4a-
CTHH JIaHHOTO CeMeHCTBa ayTOAHTHTEA B MEXaHU3MaXx I0-
BPE:KJIEHHS COCYMCTOH CTEHKH.

Hecmotpst Ha To, 4to B HacTosiee Bpemsi MHeHHe
0 AAT x RA33 kax o auarsoctuueckom Mapkepe, acco-
nunposansoMm npexxze seero ¢ PA, CKB u C3CT, pas-
ZeAsieTcst G0ABIIMHCTBOM aBTOPOB, BOIIPOC O €r0 JMarHo-
CTHYECKOH CIIEIM()MYHOCTH He pelleH OKOHYATEeAbHO.
Zlo cux 1op UMeeTcs CAMIIIKOM MaAO JaHHBIX O KAMHUYE-
ckom sHauennn atux AAT mpu PA, CKB u C3CT.
Eaunyanbie paboThbl ykasblBaioT Ha CyIecTBOBaHHE Mpsi-
MOH B3auMOCBsA3H Mexay BbisiBAeHueM anti-AZ /RA33
AAT u passuTHeM 3p03UBHbIX H3MEHEHHH Y TALIMEHTOB
cCKBuCCZ[19, 31, 20]. Oanaxo pesyabraTb! HeiaB-
HO TIPOBEZIEHHbIX Ha BBICOKOM METOZHYECKOM YpPOBHE
npoBepouHbIX HccaegoBanui y 60abHbx CKB, ncnoab-
BYIOIMX ZASl OLIEHKH CTETIeHH BbIPa*KEHHOCTH 3PO3HBHO-
IO TOpazkeHHsl CYCTaBOB MarHHTHO-PE30HAHCHOH TOMO-
rpaduH, He MOATBEPAK/IAIOT HAAWYHE JAHHOH 3aKOHOMep-
Hoctu [32]. Y 60oabubix PA, kak ykasbiBaroch Bbiine,

sbisBAenne AAT k RA33 spasercs ckopee mpeauxro-
poM 6oAee MSTKOTO TeueHHst 3a60AeBaHusl.

Kaunnueckoe snauenne AAT x hnRNP, cozepaxa-
mux unble, Hexkean A2/B1/B2 6eaxn, usyueno eme
MeHbiue, yeM aHTH- RA33.

A1/A1 6eroxk. ['eTeporennniii sizepubii puboHyKAEO-
npoteun Al Takzke IBASIeTCS OZIHUM M3 OCHOBHBIX GEAKOB
SYKapHOTHYECKOH KAeTkH, cbsisbiBaromux npe-mPHK.
[To 7aHHbIM HEMHOTOYHCAEHHDIX HCCAEZOBAHUH, YacTOTa
Bcrpeuaemoctd antH-hnRNP Al mpu PA, CKB
u C3CT xoppeaupyer c takosoit antu hnRNPA2 /B
[17]. Otor BbIBOA HE yaMBUTEAEH, €CAM Y4ECTb, HTO
TA@BHBIH ayTOPEaKTHBHbIH SMUTOI PAacTIOAOKEH B Ipezie-
Aax N-KoHIIeBOro /j0oMeHa 3THX GEAKOB, U HMEET MOXO-
xxee crpoenre. Hapsiny ¢ atum, umeercs eaunmanoe co-
o6111eHHe O TIOBbIIIEHHOH YacTOTe BCTPEYaeMOCTH JAHHO-
ro MapKepa y MallHeHTOB C TICOPHAa30M. JTO XOPOIIO CO-
OTHOCHMTCSI C JAaHHBIMH O TIOBBIIIEHHOH 3KCIPECCHH
hnRNP A1l B Tkansx ncopuatuyeckoit 6asmku [ 33].

C-6erok. beaxu C1 u C2 ¢ morekyasipHOit Maccoit
43 x/la npakTHUECKH HAEHTHYHDI, © UX CTPYKTYpa CXOJ -
Ha ¢ apyrumu 6eaxamu komraekca hnRNP sa uckaroue-
HHEM /IOTIOAHUTeAbHOH 13-aMMHOKMCAOTHOH BCTaBKH
B ctpykrypy C2. AT xk hnRNPC1 u C2 6b1au Hatizenbr
B CbIBOPOTKE KPOBH MalIMEHTa C HEOGbIMHbIM COYeTaHHEM
CCJl u ncopuatuyeckoro aptputa, 60ABHOM € COUETaHH -
€M IcopHas’a M MOAMMHO3MTA, MallkeHTa C HeHZeHTH(]H-
nupoBaHubiM  oauroapTputoM [38]. Uertkux zanmbx
o Bcrpeyaemoctu auTtuteA C1/C2 npu pesmaTororuyec-
KHX 3a60A€BaHUsIX B HACTOsIIIIEe BPEMsl He TIOAYYEHO.

K-6erok. [ Ipu anaruse gannbix, morydeHHbIx ¢ uc-
noabsoBanueM pekombunantabix hnRNPK anrturenos
y 350 60AbHBIX ¢ pasAMYHBIMH peBMaTHYECKHMH 3a60-
Aepanusmu, aHTu-hnRNPK  6pian  ob6Hapyxenst
y 44% 6oabupix CKB, 18% C3CT, 14% PA
u'y 5—11% nauuenToB ¢ ApyruMHu peBMaTHYECKHMU 3a-
60reBanusmu |38, 39].

I-6erox. [loryuenbr HemHOroumcaeHsble aaHHbIE
o BoiaBAennu AT k hnRNPI B coiBopoTke kpoBu 60Ab-
upix CC/l, mpeumyiecTBeHHO CTpaZarOIINX AHMHTH-
posannoit popmoit CCZl (15 us 24), B cayyasx c aud-
¢ysuoit popmoit CC/l yactora BcTpewaemocTu Huzke
(7 us 16) [40].

R-6enrok. Hzepuniii anturen ¢ MoaekyAspHO# Mac-
coit 82 x/la, ussectnniit kaxk hnRNPR. Onucanbr cay-
yau BoisBAeHus zanHoro AT xk hnRNPR B cbiBopoTtke
KPOBH TIalIMEHTOB, TIPeAbABAAIOIIMX 2KaA06bl Ha apT-
PaATHH, MUAATHH, HE CTPaZAIOIUX PEBMAaTOAOTHIECKH -
MH 3a60AeBaHHSIMH, a TaK:Ke Y HOAbHBIX XDOHHYECKOH
H/IHOTIATHIECKOH KPAITUBHUIIEH M TIPH ayTOUMMYHHbIX
3a60AeBaHUAX IMTOBUZHOM 2xenesbl [41].

3akarouenue. B Muposoii u oreyecTsennol pesmaro-
AOTMYECKOH TIPAKTHKE HAKOIIAEH OIPEeZEAeHHbIH 00beM
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SKCIIePUMEHTAAbHbIX H KAHHHYECKHX JaHHbIX O TIaTOreHe-
THYECKOH POAM M AMarHocTHyeckod smaummoctu AAT
k hnRNP, npexae scero hnRNP A2 u B1 (RA33)
npu PA. Tlarorenernueckue mMexaHusMbl, o6bsICHAIONIME
poab ganubix AAT B passutiy peBMaTHUecKHX 3a60Ae-
BaHU, OCTAIOTCS HEBbISICHEHHBIMH, a UX GoAee IIHPOKOe
KAMHHYECKOE TIDUMEHEHHE C/Ep2KHBAETCS], OTCYTCTBHEM
CTaH/IaPTHOTO MeTOZia BbISIBAGHHSI JIAHHOTO CeMeiCTBa
AAT. Yuurbsas rereporennocts cemeiicra hnRNP,
JMarHOCTHYeCKas 3HaYUMOCTb 3aBHCHT OT BbIGOpa OMTH-

MaAbHOH MHIIEHH TIPH Pa3AHYHBIX HO30AOTHYECKUX (POP-
Max. JT0 06YCAOBAMBAeT GOADIIYIO BazKHOCTb /IOTIOAHH-
TEAbHbIX KAMHHYECKHX U 9KCIIepHUMEHTaAbHbIX HCCAEZ0Ba-
HUH KaK C LIEABIO YTOYHEHHs] YYBCTBUTEABHOCTH U CIIELIH-
(PUIHOCTH AaBOPATOPHBIX MTOKA3AaTEAEH, TaK U OLIEHKH HX
POAM B TaToreHese 3a60A€BaHUH. JTH HCCAEI0BAHHS MO-
IyT IMPUBECTH K IOSIBACHHIO LEHHbIX AHATHOCTHYECKHX
MapKepOB, 3aIOAHSIIOILHX MIPOGEAb] KAHHHYECKOH ZIMarHo-
CTHKU U TIPOTHOBHPOBAHHS, A TaKzKe IMOCAYKUTb HHCTPY-
MEHTOM ZAs 60Aee TAYGOKOTO TTOHUMaHusl latoreHesa PA.
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