
FVSKVS[NPIN\FVPVKDGS

BNMSREZDGZ[JKKQ,KFGEF[KRVNE,

FKI'NIYZPING\BGJGBKPGRKG\GFPI'NZVGBFVRKPK\C',PZMHZVGBK[KCB,\N-F[GPZGFVYGNJFNZVGBFSBYNZ,BGRKCZSKJ\\N-BCKC

VPVKDGS)V'(1FKBBC-JKVGS[NPING\BGJGBKPGRKG\
FVGDTG\CBKCZBIE.PINFHG,FPG[ZK\TN-KEKRGDERKO

VB\GDRKKO~1|,DGZP\N[NVGIKG\CTGZGCZKZKG\.FBRJKDRKO
RDEOPMGGRKOFRGDERKOFTXPKKOCV'FOESPGDNBKRKO)E'(2{
DNKYGVZJBKRKOFP[\\VKOCFKXPEG\[N\BKFBVK\NCESPG-
HGPKO~2|.M\GXBFPY[KZ\FRGDERKOCTGZ,INFFKVZEG\CKQ
\BKFBVKEZPKS{\FNKLFPMGRFBYR\GNKHKS~3|.CPYGZEGGI
TN[\KXGZG\[NFPINF:VPVKDGSGGNDZKS)V"G(3GVPVKDGS
VGNKBXBGS)V"V(4~4|.

CRKDGENPING\BGJGBKPGRKG\BIZG\,MDGQHBC\BEPR\K\
PTZM\K\)SLE(,BKQFCENCKQFPKRKOPCIKR\FFKBZTG\[NV'.
CEZLMNN,BKQKG\ZPCQ-P[VIFBIE[NGYFCPINF.FPINF
P\VZX\NZGCCT[GZFZCKTKGFIPK[KNIKKO,BOMKEGGITNV'
CKNEKOGCY[K[KO~3|.V"GRVGXFKG\ZCKFGEKOGCCRK-BEO
PPGXBKO-\KMGRK.CCZHKNYKKP\XGZFBREPK\[NV"VFRYZB\
VGDGSNCDO)Fogo selvagem,V"S(5~5|.TNPGYEKO[NPINF
EGPFNHGEGGIDOCYGNGPCKFGCJGRKSKF~6,7|.V"SFKBBREPK\
CBHGZKOMVZKKOCINYFEZGPKGFEZGO-PHZIK[NCZHKN,CKKIGE
NBGZLRFZG\.FBGMNGSKKFCBHGZKOBNFFJZGDRK\PBGEPCIKR\
FPGXBGFDHT~5|.TE%3.4PFBGMNGSKKFCBHGZKOBREPKKO
RDGTKOCV"S~8|.CRKDGENV"V,PBGCIR\PV"SCTKYZCKNEKO,
CP\CDZKOGCPSVZCRK-P[VIF;TOHB\,BKQFKBPGTCZ\PBEO
NBEO~9|.FDGZOFSCKC\KF\GZONF\FGG\FPINFJZORPXB,
BLFF\VNDG\FDKBGDZVK\[NV"SEGPFNHG[NFHCGCF[IGZ

{Simulium nigrimanum{FRI[CTN-KEKF\G[CKO
FPYGPKKONPTCKZFPINF.FFS\PRG\FYNKRK\GFFKSJGNGDKF
CV"SGCV"V,HFG\~3|.

PCIKRFYNKRK\NGYKOIGNKV"VC[NVGIKG\C[KMCF
[JIK\KISK\[NFBVKEZPKS{F[KMCFFDZDKZGP\K\
)granular(.[NVGIKG\BNFRCYTG\GRGXZKOIPSKO)erosions(.
[NBMPGCIGNKV"G,NBP\FGGKOCIGNKV"VRDTKOCZKZKG\.
CIPK[KOBIGHPIGNKFV"GPEGGITN[NVGIKG\CZKZK\FVF
C[NCPGYEO[NFPINF,GTOF\YEPG\FNGYKOFIGNKODO
C[NVGIKG\CTGZ~9|.MPG-MQ,MNZKZK\FPMKNFBVK\NY[Y[K
ZC-[KMC\K{MGNNMGNNZKZK\FGG[J,FNIPKG\,ZKZK\BCZK-
FPKQGVK-FJCT\{TNGNFNFKVDTCYZCIGNKV"G~3|.

F[NVGIKG\CIGNKV"GRGXZG\TPGYC\GLFBVKEZPKS{
CKQFYZJKRGXKJKOC[KMCFFCSKSK\N\BKOC[KMCFPTNHG
FCSKSK\.KMGNKONFKGGXZPKZGGIKOYJRKOCKQFYZJKRGXKJKO
C[KMCFFCSKSK\CHPQ[R[PZKOFIKCGZKOCKQ\BKOBNFGCKQ
FPPCZRFFCSKSK\.FPZBFFFKSJGNGDK[BGCIQFHMKZNZGVBKO
[GZ\PXKCG\)row of tombstones(~4|.VZJNEKPKGQCKQ\BKO
KIKEKONCKQPXCG\,[KYUFPGRIVZGDRGHFDZGTF[NIGNKV'
NVRKTKEQFSJZGBKEKO:TE[RG\FIPK[KO[NFPBFFYGEP\,
MPTJMNIGNKFV"GGM-%60PIGNKFV"VNB[ZEG~3|.FRDTKO
FMGBCKOCZKZKG\PRTGPFIGNKOBMKNFG[\KKFPSVY\,GFRDTKO
CTGZDZPGNBKCGEINCGRKOGBNYJZGNKJKOGRJGNFHEFO.TO
\IKN\FJKVGNCSJZGBKEKOGC\ZGVG\FPEMBG\B\PTZM\
FIKSGQ,KZE[KTGZF\INGBFGF\PG\FCYZCIGNKV'C-%10
NVIG\~9|.

NBIZGRFBGCIRGXGZG\RGSVG\[NV'{FV'FZVJKVGZ-
PK\FPBGVKKQCDZE[P\FGGFCIGNKOGCRGMIG\BBGHKRGVKNKO
CTGZ,V'FRDZP\TNKEKRGDERKOPSGDIgAGV'VZBRKBGVNSJK\
FY[GZFN[B\G\JCG\GPPBKZG\,G[CPFNMFTNGNKONFKVDT
FTGZGFZKZKG\[NBKCZKOVRKPKKORGSVKO.XGZG\BNF[GRG\
PV"VGV"GFQCFS\PRG\QFYNKRK\GFQCPKPXBKO
FFKSJGV\GNGDKKO~10|.

CSYKZFHGREGRKO,CKQFK\Z,FKCJKOIKSGRKKOG\GZ[\KKO
[NV',PGCB\\KBGZKK\F\FGG\FPINF,FPY[Z\CKQ[KRGKKO
YNKOCPGNYGNG\[NPTZM\\KBGOFZYPG\CCRK-BEONCKQ
F\FGG\PING\BGJGBKPGRKG\.MQKGSCZF[GRKCPKYGOF\FGG\O
[NRDTKOCV"VGCV"G.

BJKGNGDKF

FBJKGNGDKF[NPING\BGJGBKPGRKG\FKBZC-DGZPK\~11|.
FF\FGG\[NV'Y[GZFCPK[NCDGZPK\GZ[FGSCKCF.

\GZ[F

PCKQFDGZPKOF\GZ[\KKO,NPTZM\\KBGOFZYPG\CBEO
)HLA(I[KCG\ZCFCF\FGG\V'.MPGCPING\BGJGBKPGRKG\
BIZG\,BGCIRF[MKIG\PGDCZ\[NBRJKDRKOPSGKPKOF[KKMKO
NYCGXFII[NHLACIGNKV'CF[GGBFNYCGXG\B\RKG\
\GBPG\~12|.CKG\ZP-%90PIGNKV"GKFGEKOPPGXBB[MRHK,
RPXBY[ZTODRB1*0402{BNNNB[MKIPCKQDR4~13|.
CYCGXG\B\RKG\BIZG\,NZCG\KFGEKOPPGXBNBB[MRHK,NCRKO
GKVRKO,RPXBY[ZCKQV"GGCKQBNN[NDQB1*0503-DQ1{
BNNFREKZCBGMNGSKKFFMNNK\~14,15|.CIGNKONCRKOEGGITN
Y[ZCKQV"V1401N-DQB1*0503~15|.CNGYKOCV"SRPXB
Y[ZIHYTODRB1*0404, 1402, 1406G-1401~16|.

1V'{VPVKDGS.
2E'{ESPGDNBKRKO.
3V"G{VPVKDGSGGNDZKS.
4V"V{VPVKDGSVGNKBXBGS.
5V"S{VGDGSNCDO.

Key words: pemphigus, desmogleins, major histocompatibility complex,

human leucocyte antigen, self peptides, autoimmunity.
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FPGNYGNG\[NPTZM\\KBGOFZYPG\{MHCPYCGXF
IIRPXBG\TNVRKPTJV\F\BKO[NFPTZM\FIKSGRK\GPXKDG\
VVJKEKON\BKTPSGDCD4~12|.CF\CSSTNFF\V\IG\
FDEGNFCFCR\BGVQY[KZ\VVJKEKONPGNYGNG\BNF,FXKTG

WucherpfennigG-Strominger~17|EDOFPY[ZCKQPING\
BGJGBKPGRKG\[GRG\NPKCRF[GRF[NPGNYGNG\MHC II.NVK
EDOHF,[KRGKYJQCPCRFF-MHC IIKMGNNFCKBNRJKKFNNYG\
CPING\BGJGBKPGRKG\[GRG\.FFCENCPKCRFBRJKDQDR4[N
V"G)DRB1*0402([GRFPHFFPGEDOCENY\PKVZYKO
[KDZGR\K\)rheumatoid arthritis()EP"[(1)DRB1*0404(
C[NG[F[KKZKOCNCECTPEG\DRb 67,70,71.PBIZ[YKKO
[GRKPFG\KCKQV"GGEP"[PCIKR\FF\CJBGKG\FYNKRKG\
GFBKPGRGNGDKG\,GPBIZ[MNBIEPBNNKOBNFRPXBY[GZ
CSKMGQPGDCZNIGNNPINFBGJGBKPGRK\\GBP\,RGET\I[KCG\
NPKYJTDRb 67-71CYCKT\FRJKKF[NCRK-BEONNYG\
CPING\BNF~18|.PS\CZ,[[KRGKCIGPX\-BPKRGBI\CNCE
CTPE\PV\IDRb 71CB\ZFY[KZF[NVVJKEG[KRGKCPJTQ
FI[PNKM\GXBFPML,PCKBNY[KZFGFXDFCZKZRK\[N
VVJKEKOCCRK-BEOTO\\-SGDKDR4FY[GZKOCV"GGEP"[.
PIE-DKSB,FPKJTQF[NKNK[PYRFDNGJPKQC-DRb 71CBNN
[Y[GZCV"GYGCTY[KZF[NVVJKEKOCTNKPKJTQIKGCKCINY
\GBO,GPBKEL-DKSB,FPKJTQFIKGCK[NBZDKRKQC-DRb 71

CBNNFY[GZCEP"[KY[GZVVJKEKOCTNKPKJTQ[NKNK.YKGO
VVJKEKOTXPKKOFPGXDKOCZKZRK\TN-KEKPGNYGN\MHC II

KMGNNFSCKZY[ZCKQPGNYGNG\BNFGCKQPING\BGJGBKPGRKG\
~17|.

RZBF,MKFXDF[GRF[NVVJKEKOTXPKKON\BKTCZYPG\
[GRG\CDGUFBEOKMGNFNDZGON\DGCFIKSGRK\PSGD[GRF.
PIE-DKSB,YZJKRGXKJKOCTGZ,CF[VT\BKRJZVZGQDBPB)INF-

g(G\BKNRDZFBRS,PXKDKOVVJKEKOTXPKKO[NE'TNDCK
PGNYGNG\MHC IIGPCKBKONF\PKKRG\[N\BKTPSGDCD4

N\BKOPSKKTKO)PVYIKO(PSGDTH2FPVZK[KOIL{10,6,5,4
GTGHZKON\BKBNKKXZRGDERKO[BIZBKONCKJGKKV'.PBKEL-
DKSB,\BKOPXKDKFBRJKDQCRSKGCK\[NPKVZYKODGZPKO
NF\PKKRG\\BKTN\BKOPSKKTKOPSGDTH1,FPVZK[KOIL-1G-

INF-gGP[ZKOPXCENY\KMZGRKFBGVKKRKNEP"[~17,19|.

SCKCF

DGZPKF\GZ[FNCEOBKROKMGNKONFSCKZB\F[GRKCFKBZTG\
GCDKNF\FGG\FPINF;YKKP\DOF[VTF[NDGZPKSCKCF.

1(YZKR\TN-SDGN)UVB(

FRKSKGQFYNKRKPNPE,[I[KVFNBGZF[P[PIPKZFB\PXCO
[NIGNKV'.F[OV"S)"B[VZBK\"CVGZJGDHK\(P\BZ\IG[\
[ZKVFIHYFFP\ZI[\CIGNKV"SNBIZI[KVFNBGZF[P[,
GPXCKTTNFPZBF"F[ZGU"[NTGZO~3|.RPXB[I[KV\IGNK
V'NYZKR\TN-SDGN,CKKIGEPPG[M\,DGZP\NFKGGXZG\

[NVGIKG\~20|.YZKR\TN-SDGNKMGNFNFDCKZBYR\GNKHKS
[RDZOTN-KEKRGDERKV'CPSVZEZMKO:

{KK\MQ[YZKR\TN-SDGNPDCKZFB\PSVZB\ZKFY[KZF[N
RGDERKV'TNDCKE'~20|.

{F\FNKLFENY\K[RDZOPFKI[VG\NYZKR\TN-SDGNKMGN
NFDCKZB\PTCZFRGDERKOPMNK-FEONBVKEZPKS.

{YZKR\TN-SDGNTNGNFNDZGONPGG\\BKP\GMR\
)apoptosis([NYZJKRGXKJKO,GMLNFVGL\BKOBNF
NZDK[KOKG\ZNBYR\GNKHKS~21|.

2(\ZGVG\

RJKN\VRKXKNBPKQY[GZFNV'C[MKIG\DCGFFP\ZGVG\BIZG\.
CSKEZFBI\M-%7PFIGNKO[JGVNGVRKXKNBPKQNYGCPINF
HFFYNKRK\GFKSJGNGDK\NV'FP\FGGFCBGVQTXPBK~22|.FSGD
FYNKRKF[MKITNKGPEGGIFGBV"V.ZGCFIGNKOPINKPKONBIZ
FVSY\FJKVGNC\ZGVF,BLINYPFIGNKOBKROPINKPKO~23|.
EGGITNIGNKOTOV'PG[ZFTN-KEKYVJGVZKNG\ZGVG\BIZG\,
FMGNNG\,CEGPFNVRKXKNBPKQ,YCGX\SGNVFKEZKN)SH(CPKCRF
FMKPK[NFQ~24|.YCGXG\SGNVFKEZKN[N\ZGVG\BNFRY[ZG\
MMNFRZBFNYCGXG\SGNVFKEZKNCE',P\TZCG\K[KZG\
CVTGN\OBGDGZPG\NE'NFKG\BRJKDRKKOKG\Z.KK\MQ
[\ZGVG\BNFDGZPG\NFVZTFMNNK\CPTZM\FIKSGRK\,
F\GZP\NFKGGXZG\SGDKRGDERKORGSVKO,MDGQBNFFP\FGGKO
CHBC\BEPR\K\PTZM\K\~3|.EGGIDOTN\ZGVG\CTNG\PKCRF
MKPK[GRFPVRKXKNBPKQ,[DZPGNF\FGG\V'~25|.

3(\HGRF

CEGPFN\ZGVG\,XPIKOFPMKNKOYCGXG\SGNVFKEZKNCPKCRF
FPGNYGN\K[NFOT[GKKOCBGVQ\KBGZJKNDZGONV'.EGGITN
PSVZYJQ[NIGNKOTOV'[F\FGG\FNBIZBMKN\[GOGCXN,
FPMKNKOYCGXG\SGNVFKEZKN~26|.KK\MQ[DOPGXZKPHGQ
FPMKNKOPKCRKOMKPKKOBIZKO,MGNNVRGNKOGVGNKVRGNKO,
PTGZCKOCF\FGG\V'~26|.

4(YZKR\ZRJDQ

CRGSUNSKCG\[VGZJGNTKN,EGGITNV'[F\FGGFCTYCG\
I[KVFNYZKR\ZRJDQ~27|.

NKYGKKOCPTZM\FIKSGQ

BeutnerG-Jordon~28|DKNGNZB[GRF,[V'Y[GZFCRGDERKO
TXPKKO.FRGDERKOFGEDPG\IKNFC[KJ\XCKTF
BKPGRGVNGBGZSXRJK\CN\K-K[KZFCRSKGC[NIGNKV"G,GNBIZ
PMQCTGZ[NIGNKV"GCXCKTFBKPGRGVNGBGZSXRJK\K[KZF
~29=28|.RPXB,[RGDERKORY[ZKONVRKF[JI[NYJKRGXKJKO
CBHGZ[NFKGGXZG\F[NVGIKG\{ECZFPZPHTNF[\\VG\
FRGDERKOCF\FGG\FPINF~29|.MPTJCMNIGNKV'[CFO
FPINFVTKNF,PGEDPKORGDERKIgGCRSKGCGTN-VRK
FYZJKRGXKJKO.YKKP\[YKTFP[\RF[NPZMKCFP[NKOC3

~9|.YKKOPK\BOIKGCK,BLNBPEGKY,CKQMKKNFRGDERKOCRSKGC
[NIGNKV'GCKQVTKNG\FPINF.NMQ,CKJGKKFPINFCTGZ
GCZKZKG\I[GCKOKG\ZPMKKNFRGDERKONXGZMKFPTYCGFJKVGN 1EP"[{ENY\PKVZYKO[KDZGR\K\.
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~3|.RK\QNCEGYFKGOB\MKKNFRGDERKO[NV'CBPXTG\TZM\
ELISAPSIZK\.

KricheliGIC'~30|CEYGBOYKKO[GRKCKQIGNKV"G
GYZGCK-P[VI\OPCIKR\\\-SGDKO[NRGDERKIgGKKIGEKKO
NPINF.FGEDPFF\VNDG\EGPF[NIgG 1,2,3CKQYCGXG\BNF.
NTGP\HB\,RGDERKIgG4[NV"GRPXBGC-%62IGNKV"GGCBIE
P\GL55YZGCK-P[VIF[NIGNKV"GCNCE.PKPXBHFPZPHTN
I[KCG\F-IgG4CF\FGG\V"G.

FBRJKDRKO[NFRGDERKOFTXPKKOCVPVKDGS

FBRJKDRKO[NV'HGFGME'{DNKYGVZJBKRKOIGXKPPCZRG\[N
\BKOFP[\\VKOKIETOESPGYGNKRKOCIKCGZCKQ\BKO
CESPGHGPKO.E'1[KKMKONP[VI\YEFZKRKO{PGNYGNG\
FFKXPEG\V"V~32|.CIGNKV"GTOPTGZCG\ZKZKG\CNCE,
RGXZKOZYRGDERKORDEE'.3CIGNKOCFOP\FGGKODORDTKO
CTGZ,YKKPKODORGDERKORDEE'21CRGSUNE'33~33|.

AhmedGIC'~34|TZMGPIYZ[RGTENCEGYYKGORGDERKO
TXPKKO[NV'CRSKGC[NYZGCK-P[VIF[NIGNKV"G.CBZCTKO
G[PGRFBIGHPFOFGEDOMKKNRGDERKORPGL.PMKGGQ[PYZKO
ZCKO[NV"GREKZKOCBG\FP[VIF,MKKNRPGL[NFRGDERKOBKRG
PC[ZM[NTXPGTNF\FGG\FPINFCT\KE.TOHB\,FGEDO
CIGNKV"GMKKNRGDERKODCGFP[PTG\K\CF[GGBFNCRK-
P[VI\O.TNSPLPKPXBKOBNFFTNGFIGYZKOB\\KBGZKK\
FF\FGG\FEG-[NCK\[NV'.

F[NCFZB[GQPTZCHLA,TOBGNNBF[\\VG\[NDGZO
SCKC\KMN[FG,GPCKBNF\FGG\MKKNRPGL[NRGDERKOTXPKKO.
C[NCF[RKP[VKTDGZOSCKC\KBG\GZ[\K[BKRGY[GZC-

HLA,GM\GXBFPMLTGNFMKKNFRGDERKOGP\VZX\PINF
YNKRK\.

NBIZGRFFTNGWarrenGIC'~35|B\FF[TZF,[RGMIG\
FRGDERKORDEE1'XZKMFNFYEKOB\F\FGG\FPINFFYNKRK\
CIGNKV"S~35|.FRGDERKORDEE'1R\DNGCRSKGC[N%55
PF\G[CKOFP\DGZZKOCBHGZFBREPK[CGRTZLFPIYZ.F\FGG\
V"SCCRK-BEOTORGDERKOCRSKGCNNBSKPRKFPINF,FKK\F
PNGGFCTNKKF[NVK10.8CMKKNFRGDERKO.TOHB\,CBNF[NB
NYGCPINFYNKRK\,NBFGEDPFTNKKFCMKKNFRGDERKO.CRGSU,
PXBGFIGYZKOKISFVGLCKQFPZIYPFBHGZFBREPK[NV"S
[CGRTZLFPIYZN[KTGZCRK-FBEOCFOF\DNGFRGDERKO{
DKNGKFPZPHTNRGMIG\G[NDGZOSCKC\KCBHGZBREPKFDGZO
NMKKNRPGL[NFRGDERKORDEE1'.FPTCZN[NCFYNKRK[N
FPINFP\ZI[CCRK-BEOTOBNNKO[NHLA{BNNKO
FDGZPKONRJKKFNNYG\CPINF~33|.PKPXBKFPIYZ\GPMKO
C\KBGZKFFEG-[NCK\[NF\FGG\V',BOMKEGGYBFDGZO
FSCKC\K,GNBF\GZ[\K,FGBFPPNB\VYKETKYZKC[NC
FZB[GQ[NFPINF.

FVB\GDRKG\[NFRGDERKOFTXPKKOCVPVKDGS

FVB\GDRKG\FK[KZF[NFRGDERKOFTXPKKOCV'FGMIFPTCZ
NMNSVYCRKSGKKOZCKO,MPVGZJNFNQ:

{CRKSGKin vitroDZPGRGDERKIgG[NV"VGV"GNBYRJGNKHKS
C[MCG\TGZP\BKPG\NPINF,M[BNFFZB[GRKORGSVG
NTGZ\YKQC\ZCK\[NBKCZ)organ culture(NNBP[NKO
~36|.

{FTCZFSCKNF[NRGDERKIgG[NV"GGV"VNTMCZKODZPF
NFKGGXZG\[NVGIKG\GIPSKO)erosions(C[MCG\TGZ
P\BKPG\~37|.

{FTCZ\FBKEKGJKVKOFIE-TZMKKO)INYKFab([NRGDERK
IgG[NV"SNTMCZKO,DZPFNFGVT\SKPRKFPINF~38|.

{FRSKGC[NIGNKV"GPVSKYNFKG\VB\GDRKNBIZSVKIF[N
RGDERKFPINFCBPXTG\FINYFIGW-\BK[NE'3~39|.
CRGSU,RGDERKIgG[NV"GIGXKO[KNKFGDGZPKONPINF
CKNGEKO[NBKPFG\IGNG\~3|.

FBGVQ[CGDGZPKOFRGDERKOFTXPKKONBYR\GNKHKS,JZO
FGCFZSGVK\.YZGCNGGEBK[FRGDERKOVGDTKOK[KZG\CKMGN\[N
E'NICZCKQF\BKO~9|.F[TZFHGR\PMFCRKSGK[CGFGRESG
DRJK\TMCZKONVDKTFPMGGR\CDQ[NE'.3TMCZKOBNFNYG
CFS\PRG\YNKRK\EGPFNHG[NIGNKV'.RZBFMK\\-SGDIgG4

[NRGDERKIgGVGDTCBGVQHFF~30|.FGTN\FDOSCZF,[Y[KZ\
FRGDERKONE'DGZP\N[KIZGZP[VTNFVNSPKRGDQ)plasminogen

activator(F\GZONBYR\GNKHKS~36|.FP[NKOBKRGIKGRKN\FNKL
FFKVZEG\CKQF\BKO;CTMCZKONNBVTKNG\FP[NKODZPG
FRGDERKONBYR\GNKHKS,BLRPXB[CRGMIG\FP[NKODCZF
FFKGGXZG\[N[NVGIKG\.

TENBPMCZ,FKK\FSGDKK\DGCFFVDKTFC[MCG\
BVKEZPKS[GRG\CIGNKV"GGV"VCDEZ\TNGPF.NBIZGRF
RPXB,[SGDKE'[GRKOP\CJBKOCXGZF[GRFCSGDKBVK\N[GRKO
GC[MCG\BVKEZPKS[GRG\~40|.E'3P\FGGFCMNF[MCG\[N
ZKZK\FVF.NTGP\HB\,CBVKEZPKSFGBRPXBC[MCFFCHBNK\
GC[KMC\F\BKOPTNKFCNCE.TOHB\,E'1RPXBCMN[MCG\
FBVKEZPKSGZKZK\FVF,BLMPG\GRPGMFC[MCG\FBVKEZPKS
FTPGYG\.

PKPXBKOBNFFGCKNGNPSYRF,[CBHGZKOCFOYKKP\
IVKVFCKQE'1GE'3,RGDERKORDEBIEPFOBKROKMGNKONDZGO
NF\FGG\BYR\GNKHKS.NBIZGRFR\PMF\KBGZKFHGC\GXBG\[RK
RKSGKKO.CBIEPFRKSGKKORCEYFRGMIG\FE'C[MCG\BVKEZPKS
[GRG\CKNGEKO.KEGT,MKCKNGEKONBKPFG\IGNG\CV"V,IGXKO
FRGDERKO[NV"VB\F[KNKFGRY[ZKONBVKEZPKS.TOHB\,
NTK\KOREKZG\CNCEP\FGGKOSKPRKFPINFCKNGEKONBKPFG\
IGNG\CV"V~3|.FIGYZKOPXBG,[ESPGHGPKOC[MCG\
BVKEZPKS[KJIKG\[NKNGEKOPMKNKOE'3CRGSUNE'1,GFECZ
PYRFNFOFDRFPFKGGXZG\[NVGIKG\.TN-PR\NB[[PKPXB
HF,KXZGFIGYZKOTMCZKOJZRSDRKKO[CFOE'3P\FGGFCMN
[MCG\FBVKEZPKS.CEGPFNKNGEKO,NBF\FGGCTMCZKOBNF
RDTKO[NV"VNBIZFGSV\FRGDERKORDEE'.1

1E'{ESPGDNBKQ.
2E'1{ESPGDNBKQ.1
3E'3{ESPGDNBKQ.3
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CRKSGKBIZFGSKVGRGDERKIgG[NV"GGV"VNTMCZKO
ZDKNKOGNTMCZKO[FGRESGDRJK\NVDKTFCZKZRK\CDQ[NE'.3
CRKSGKF\DNF,[RGDERKORDEE'1PRSKGC[NIGNKV"VDGZPKO
CTMCZKOZDKNKON[NVGIKG\C[MCG\FBVKEZPKSF[KJIKG\
CNCE,PMKGGQ[HFGFBHGZFKIKE[NFBVKEZPKS[CGE'1PGVKT
NNBE'.3CTMCZKONNBFFDRF[PYRFE',DZPG3RGDERKIgG[N
V"VN[NVGIKG\CTGZGCZKZKG\.[NVGIKG\BNFFKGTPGYG\
KISK\,GK[[\KSKCG\NML:1(FRGDERKOIGEZKOPFEZPKS
N[MCG\FTPGYG\[NFBVKEZPKSGNBIZPMQN[MCG\
F[KJIKG\;2(FFKXPEG\[N\BKFBVKEZPKSIN[FKG\Z
C[MCG\FTPGYG\,PMKGGQ[K[[OVIG\E'1CF[GGBF
N[KMCG\F[KJIKG\.NTGP\HB\,FRGDERKORDEE'3NBFKG
KTKNKONFKGGXZG\[NVGIKG\CTMCZKOTOVDKTFCZKZRK\CDQ[N
E'3,PMKGGQ[E'1P\FGGFCMN[MCG\FBVKEZPKS,GFGBKMGN
NVXG\TNBKCGEF\KVYGE[NE'.3CCRK-BEOK[FZCFVIG\E'
1CZKZK\FVFCF[GGBFNTGZ,CKKIGEC[MCG\FTPGYG\;NMQ
RGDERKORDEE'3KTKNKOCKXKZ\[NVGIKG\CZKZKG\C\IKN\
FPINF.MB[ZFPINFP\YEP\CIGNKV"G,P\FGGKORGDERKORDE
E'1CRGSUNE'3,GM\GXBFPMLRGXZG\[NVGIKG\CBVKEZPKS.
F[NVGIKG\RPXBG\C[MCG\FBVKEZPKSFTPGYG\,PMKGGQ
[FRGDERKOIGEZKO\IKNFBNKFQ,PBHGZFEZPKS.\GXBG\RKSGKKO
BNF\GPMG\DOFQCVB\GDRKG\FK[KZF[NFRGDERKOFTXPKKO
RDEE'1G-E'.3BO[KIZGZP[VTNFVNSPKRGDQFKFDGZO
N[NVGIKG\CBHGZKO[CFOYKKP\IVKVF[NE'1GE'3,FKK\F
Y[KZ\FRGDERKONBIEPFOXVGKFNKXGZ[NVGIKG\,BLNPT[F
BHGZKOBNFPGDRKOPVRKBYR\GNKHKS.

NSKMGO,CT[GZFBIZGQINFF\YEPG\ZCFCIYZPIN\
FV'.FBRJKDRKORDEOPMGGRKOFRGDERKOFTXPKKO[NFV'HGFGME'

{DNKYGVZGJBKRKOFP[\\VKOCFKXPEG\[N\BKFBVK\N.
RPXB[E'KMGNKONF\CJBCXGZF[GRFCSGDKBVK\N[GRKO
GC[MCG\BVK\N[GRG\,GFECZPSCKZB\F[GRKCF\CJBGKG\
[NV"GGV"V.FBJKGNGDKF[NV'G[NPING\BGJGBKPGRKG\
BIZG\FKBZC-DGZPK\.F\CZZ[\FNKLF\FGG\V'FGBEG-[NCK
GPTZCDGZPKO\GZ[\KKO,CKKIGEHLA,GDGZPKOSCKC\KKO
[ZGCOJZOHGFG.FPK[NCCKQDGZPKOBNFPFGGFVSKVSBNKG
F\MGGRGCMG\Z\[NFPBPZ.RPXBFSCZNY[ZCKQBNNKOEGPKO
[NHLANRJKKFNNYG\CPING\BGJGBKPGRKG\[GRG\.RK\QNRCB
FKGOB\FPKCRF[NFVVJKEKOBG\QYG[ZG\PGNYGNG\II

MHC,GTN-VKPKCRFHFNRSG\GNHFG\DGZPKOHKFGPKKOFT[GKKO
NFKG\INYPPIGNNKFPINF.
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