. BERZ. HCOAEMRRREBRIM
BEFORE RFEH) & 58 %
1649-1656, 2003

. BB HHEEZ. B O RRERE
BREMRET O AITS-1 BEFOR
£ EEREZ Vol21Nol(l AE): 25—
29,2003

. B ACRENFRIRERD Y ) A
HEAT. TEEZD H b vol. 202 (10) : 827-832,
2002

. BEFC FARE. HORENRREE
By a, [ 57 0EZE] Vol2
(2):149-157, 2002

<ERFEHR>

C BIblE, BEE, BRE—, BRIeh, I
TFRTF, FFHRE, TRSEETF, #EiE,
WRtkZE, BiEYH . Epiregulin ® 4 5 F
JHA New Ty —DIlB B EEN
BEEREOME. BARSTAEDES, WA,
12 B 8 B-11 H, 2004

. BER_, HERERBBIERE
D77 LAEF—RERRESEITE LW
pooled DNA EE R W24 ) LAY J—
=vJ— EREEREFHES (B
REFEK) , B, 11 A 26 H,2004

. WIWfnE, sl BRE, REE, #
Xt EAEE, SRERET, INETF F
i, QEE_—, HTARE, MBS,
ufafk 20 FERTO 2 BERFRRZMS
BT OMBHER. BRXAEREZES
49 B £:, BT, 10 B 12-15 H, 2004

LR EE, BIIETF, RiGER, gk,
PHET, SRAK, HARE, BIER
4 TR E o SLE RARZHEET
DR, BARANHEBREYRSS 49 BRES
EFT, 10 A 12-15 B, 2004

. AINFEF, MO, #ﬁﬁﬁﬁ%iﬁfﬁ%lﬂ%tﬁ
HESHE, BTEE, HER, #ARE, A
EE_  ABI3730DNA 7+ 54 ¥F2 W
TR I AR N —= S BT AE
EERZMRETFOER. BEAERE
FLW A EKRE, B, 10 5 12 B-15 B,
2004

. BiEE " Pooled DNA {2 B4 4 )
LR Y=z 72 L AEABERT M
{57 DfFEA. JBIC2004 7P 2 MEEE
&S, WK, 10 A, 2004

7. BHETF, AER%, HARE OQEE-.
Mig-6 @ NF « B iEME(LBEICBH A2 RO
FIZE. %6 3HBAREFELHNRS, H,
9 A, 2004

8. BEE - HDUREMFRBEROY
LEEATE. W1 1EEAREFRRESK
£ HHL9 A,2004( R L)

9 ABE_" Ao RBEERSHS
BT OiEH. BARAEBREYERE 8 EKRE,
£, 2003 4£ 10 B

0. EE, KB, KBk MEEHRL, &
AtdZ, QEBE_ Rk 20 BIZFETS
CEIBRREBETHAEGFORE. AX
NERGFEELE 4 ERS, RI%, 2003 4 10
A

1L&EE—, QEE . RAEC, FEEE,
FHEA—, BIIEX, BE—, EMA, #
KEiER, BHEE, ARG, FARE 8
CagFERFRRBERORBRZHERETFD
FE 5¢31-q33 #P0LE LT BEASH
EFXE 8BRS, £1E, 2003410 A,

1235 0E—, BEHR, WEE_, EAEE, B
BY . FRIEEX P LKX ORE:
FOHEERRT. B 62 ERAAERS AW
B,200349 A

B/AEEDT, Hor—, RER, BB,
WwRARE, AEE".  HESF SEPT O
TR UESESFORE. H62EBA
BFES, £ HE, 200349 4

14. 5T, AR%Z, BRE—, ESHETF,
HEARE, QBB TH¥TI-HF
Mig-6 DFRESFEBAE DT, He2EAA
BEES AHE, 2003429 8

15. ) AE, LB, SEE—, BEYE, B
JNEX, Fign—, FHEZ, EEMtA, B
T, kA, EAGEE], (LA, #rAf
Z, BEH- HoORLEMBAREBEES
AITD)EEMEEBETFORE. % 40 EHEK
BRIRD FEFRFNRES, 200346748

16 BB, #ARE . RPvaFra—
=V PRIC L B A CREtE PR IRE A
HRETFOMHE. 81 REBEERE Y
Yok EMEBERESF -, 2002 £
11A7A

17.RBFC, LBF, B B/, HEE—.
TRRE, BEY" : 8q23-q24 HURIZTFE
75 BeaERRBEBREIMEETD
ME, BARAFEREZESHTERS, 4



B, 20024118 13—-158

18.4Es—. QBE = FEE=, LB,
B RORJEX, FEEZ, EmetA,
R, AKESE, IEAET]. AR R,
HARE  BARORARZHRETFOR
TE-8q23-q24 FH.lE LT, B A AR
SHATEKRES, £HE. 20024E11 A 13
~—15 H

19.flEe. BRE—, BEE., BfEs5.
WG, HEAEE, BEE : Mig6 i
& % NF-kB {&1E LD 5 F 88 OfiZdT, & 61
B R ABFeRE, KREREZ 4+ —F A4,
20024610 A3 H

20%0E—, AREZ, BHEHR. BEHETF.
NEEDTF, NEEZ., fFARE. QBN
Z : RING finger FAA %43 % MigBP3
DOHBERELT, 561 B AR EERS, TR
EET +—F A, 2002410 5 3 A

HANRMEEHEO T - BERR (FELETe)
LSS
2L
2. ERFRRE
2L
3. Fof
biQW
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Association of the MS 129 and the MS 336 with SLE

{Control 445 vs SLE 360)
0 5 10 15 20
1.0E+00 Mb
N —a&— MScomb
1.0E-01 TS ; —e— MS1st
't gl
Q
2
©
2 1.0802 MS 129 in STK32B
{HSA250839 intron 3)
‘ {hypothetical protein, 414aa,
10803 | f L Ser/Thr protein kinase)
1.0E-04 TR TR Rt AT
STK32B
(HSA250839)
Control (445) SLE (360)
No. of allele frequency(%)  No. of allele frequency(%) P value
MS129-A08 95 10.67 45 6.25 0.0017
MS336-A07 538 60.72 481 66.99 0.0095
Total allele 890 720

Candidate Immune-related genes located at 4p16-p15

=5

E6

| Associated SNPs I |Symbol Description Note
macrophage erythroblast attacher This gene product mediates the attachment of ery throblasts
MAEA {1983bp, 395aa) to macrophages.
s Wolf -Hirschhom sy ndrome candidate 1 |This gene involved in the chromosomal translocation
WHsCH (5172bp, 629aa) 1(4;14)(p16.3;32.3} in multiple my elomas.
i R The encoded protein is found to ba capable of reacting with
C 11282796 | 1. <) \ﬂzlgg;l;lns;;\:om syndrome candidate 2 |y o a3 restricted and tumor-specific cytotoxic T
C_521842 ( P aa) ly mphocytes. Member of NELF complex
low density lipoprotein receptor-related |This molecule is present on the cell surface, forming a
LRPAP4 protein associlated protsin 1 (1493bp, complex with the heavy and light chains of the alpha-2-
357aa) macroglobulin receptor.
¢y tokine-like protein C17 (999bp, This protein speciically expressed in bone marrow and cord
c17 136aa) blood mononuclear cells that bear tha CD34 surface marker.
PGR1 T-cell activ ation protein (1534bp, 127aa)
C1q and tumor nacrosis factor related
C1QTNF7
C_1223818 protein 7 (3954bp, 289aa)
JST0788313 bone marrow stromal cell antigen 1 This moleculs is a stromal cell line-derived
JST175825 —9185T1 (1411bp, 3182a) 9 gly cosy Iphosphatidy linositol-anchored molecule that
JST037558 P. facilitates pre-B-cell growth,
JST037557
N CD38 play s an important role in vivo in regulating humoral
cDas CD38 antigen (1494bp, 300aa) immune responses.
. " . This molecula is constitutively secreted by Thi-ty pe CD4-
KSP37 Killer-s pecific secretory protein, 37-kD positiva T lymphocytes and by ly mphocytes with cytotoxic

(1199bp, 223aa)

potential that usually coexpress perforin.
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Association of the rsSNPs in the immune-related genes at 4p16-p15

20Mb

x MAEA
* WHSC1
e WHSC2

+ LRPAP1
- C17

— PGR1
C1QTNF7
BST1

cD3s
= KSP37

SNPsiG

WHSC2; Wolf-Hirschhom syndrome candidate 2

WHSC2

528aa, Four peptides derived from
this protein are binding to HLA-A2
molecule and activate HLA-A2
restricted cytotoxic T lymphocytes.
Member of NELF(negative slongation
factor) complex {repressing RNA
polymerase Il elongation )

note

WHS; malformation syndrome {growth retardation,
maental defect, microcephaly, cleft lip or palate,
cardiac septal defacts, coloboma of the eye),

o 5 10
1.0E400 prrre ey
1.0E-01 |
@ :
2 *_
g L
o 10602
-
1.0E-03 |
1.08-04 ’
C_11282796 _control (897) SLE(471) P vakie OR(95%CI)
T allele 72.07% 76.86%  0.00691 1.29 (1.07-1.55)
C allele 27.93% 23.14%
TIT+TIC 90.52% 94.06%  0.02418 1.66 (1.06-2.58)
cic 9.48% 5.94%
TIT 53.62% 59.66% 003269 1.28 (1.02-1.60)
CIC+TIC 46.33% 40.34%
C_521842 _ control (899) SLE (473) P value OR{95%GI)
G allele 75.81% 81.61%  0.00051 1.42 (1.16-1.72)
A allsle 24.19% 18.39%
GIG+GIA 93.33% 97.04%  0.00380 2.35 (1.30-4.24)
AJA 6.67% 2.96%
GIG 58.29% 66.17%  0.00442 1.40 (1.11-1.77)
AJA+G/A 41.71% 33.83%

hemizygous deletion of 4p16.3

Genomic structure and SNP position around WHSC 1 and WHSC 2 genes me
0K | . SQKA | 100K | - 150K

- WHSC1 VIHSC2 &

LN N[ || )
*: rsSNP (24 SNPs)
s ntomaive (8309) | | ey o g 2 ——SFEE— oS s 5

WHSC1  Wolf-Hirschhorn syndrome SNP association with SLE
candidate 1629aa, This gene C_11282796 control {897) SLE {(471) P value OR(95%CI)
involved in the chromosomal T aliale 72.07% 76.86% 0.00691 1.29 (1.07-1.55)

: . . ; C allele 27.93% 23.14%
;Zrlltsik::ar:o:];(::‘:: }p16.3;32.3) in TIT+TIC 90.52% 94.06% 0.02418  1.66 (1.06-2.58)
ple my . c/c 9.48% 5.94%
candidate 2528aa, Four peptides CiCsTIC 46.38% 40.34%
derived from this protein are C 521842 control (899) _SLE (473) P value _ OR(95%C)
binding to HLA-A2 molecule and G allsle 75.81% © 81.61% 0.00051 1.42 (1.16-1.72)
activate HLA-A2 restricted A allela 24.19% 18.39%
cytotoxic T ly’[nphocytes_ Member GiG+G/A 93.33% 97.04% 0.00380 2.35(1.30-4.24)
. AIA 6.57% 2.96%
z;:E:'e';('}:ga:;;;;:"g;‘:’R factor) GIG 58.29% 86.17%  0.00442 1.40 (1.11-1.77)
P P 9 h AJA+G/A 41.71% 33.83%
polymerase Il elongation) .




Genomic structure and SNP position around BST1 gene

i)

0 25K 50K 75K 100K 130K
i i § ] ] ]
<TFBXL5 LOC285550 —» BSTH1 m I I | I | CDIiB —

* * J * JdJJ J & = " * J * & *
* I R I * *
" ; FsSNP (15 SNPs)
* J; JSNP (14 SNPs)
Colored; informative (15 SNPs)
€_1223739 {intergenic) *
JST175825 (intergenic)

C_1223789 Contro{(900) SLE(474) P valus OR(95CI)

T allele 8.50% 7.81% 0.2007 JSTI75805 Control(902) SLE(474) P value OR{95%CH)

A allele 93.50% 92.19% A allele 33.20% 40,19% 0.0003 1.35(1.15-1.59)

TIT+TIA 12.78% 14.35% 04161 C allsle £6.80% 59.31%

AA 87.22% 85.65% AArAIC] 55.99% 64.35% 0.0027 1.42(1.13-1.78)

TT 0.22% 1.27% 0.0157 5.7801.15-28.63) 35.65%

TIT+TIA 99.78% 98.73% MA 10.42% 16.03% 0.0026 1.64(1.19-2.27)

C/IC+AIC 89.58% B83.97%
C_1223818(J5T109382) (Intron 1
A e | J [9sToarsss Gintergenic) |

€ 1223913 Contro\(304) SLE(472) Pvalue OR(95%CI) JST037558_Control(904)  SLE(473) P value ORI®5%CN)

ontre! Yailue !

?:,'I'::: o gacth D016 1205145 § Talieke 38.83%  AJ87%  0.0105 1.23(1.05-1.44)

AASAIT 53.65%  58.26%  0.1024 Lallels 61.47%  5413% BST4 bone

T 46.35% 4.47% ) CIC+CIT 62.39% 7819% 0.0039 1.42(1.12-1.80} :‘:"r:"r:'i‘“:1m|

AR 7.74% 12.50%  0.0041 1.70(1.16-2.45 o f;g;:ﬁ: 2 e e (3182), stromal

] C L] » H 2>

TT+AIT 92.26% 87.50% TmeCT 20.71% adasy ;:yllcl::;fomod

JST078833 {Intron 5 phosphatidyl-
| JST078833 (ntron 5) | [J5T037557 Gintergenicy) | Inositol-
JSTO78833 Control(502) SLE{472) P valus OR{95%CHh JST037557 co;-sm m Py molocmth ot

G allel 56.65" 61.33%  0.0181 121(1.031. -JST037557 Confrol(904) SLE(472) P value OR[85%ClH | Mo0

Asilole gl ks 121103149 Fallele 6123%  G7.60% 00435 149(101-1.40) | facilitates pro-B-

GIG+G/A 83.15%  B6.65%  0.0896 Aallelo 3617 ____32.31% coll growth.

AIA 16.85% 13 .35'41 ’ GIG+GIA 87.72% 89.62% 0.2973

- = L} L}
G/G 3046%  36.02% 00272 130(103-165 DA 12.28% ___ 10.38%
AA+GIA 59.84% §3.95% G/IG 39.93% 45.76% 0.0375 1.27(1.01-1.59)
- - AA+GIA 80.07% 54.24%
. . " &10
Thirty SNPs around microsatellite 336
0 20 Mb
1.0E+00 -
—a—MS comb
m WHSC2
= BST1
1.0E-01 —+—rsSNPY/MS338
—=— JSNP/MS336
@
=
© R
> 4.0E-D2 — : e AT rsSNP+JSNP Number
g. SN U R g < 'c12233." Informative 8
S Nf N1 rare allele 5
1.08-03 |- - X[ mstze ] il S NG ] singleallels 16
c P — 17 1 20 rs8NPs and 10 JSNPs | typingerror 1
o LOSTIR0ATR8 . around MS336 © | ‘7| Sum 3
1.0604 L -, AR ORI L
WHSC2 BST1
rsSNPs JSNPs
SNP fgone P value remarks SNP gene P value  remarks SNP gene P valus  remarks
C_3049235 RAB23 typing error C_2810346 single allsle JST109343 RAB23 single allale
C_1640220 RAB23 0.03353 informative C_2310330 0.64265 informative JST131564 RAB28 single allole

C_1640216 RAB23 single allele C_2967286 0.68776 rare allsle JST131565 RAB28 singla allele

G_3049223 RAB23 single allale C_2967280 0.51433  rare allela JST002403 BAPX1 0.06520 informative

C_3049222 RAB23 single allsle C_11938046 FLJIIZ1S5 single aflale JST154777 BAPX1 0.8643% informatlve

C_1640193 RAB2B 046250 informative C_2967270 FLJ33215  0.63602 rare allele JSTOB7231 BAPX1 single allole

C_1640134 RAB28 0.76843 informative C_2967269 FLJ33215 0.66131 rare allele JST109344 BAPX1 single allole

C_3049217 RAB28 single allale C_2967265 FLJI3215 0.77542 informative JST087232 LOC285548 0.57167 informative

€_3049193 BAPX1 single allete G_2967255 FLJ33215 0.68862 rare allele JSTO37578 single allele
C_7562953 BAPX1 single allele JST03757¢ single allele
C_3049128 BAPX1 single allale _

43 —




Genomic structure and SNP position around the microsatellite 336 region ik

0 50K 100K 150K 200K 250K
L ] 1 [ 1 1
LOC391634 maup- RAB28 ¢~
I I Ll | LIl
11 | R
* * * * J * K % x & * & J & * & & w * % kW * j JJd
J
J*
300K 350K 400K 450 500K 540K
1 L] 1 [ ] ]
PX1 LOC285548 . *: rsSNP {49 SNPs)
LOC285547 ¢ A i : J; JSNP {17 SNPs)
HH' | ' | | Colored; informative (17 SNPs)
| |
* * * J * QI w d **M**JJ* *** * Kk & * * * * * =%
*x B J *
. | c_1640220 (introns) |
C_2652896 (intergenic) C_1640220 Control(620) SLE(354) P value _ OR (95%Cl)
——————— = o, o,
C_2652896 Control(903) SLE{474) P vflus OR (35%Cl) G! :I'I':l': ?gf:,’,: ?g:g‘;; 0.0852
G allele 9.25%  11.50% 0616 GIG+GIA 97.58%  99.44% 0.03354 4.36(0.99-19.19)
T allels 90.75% 88.50% AJA 2.42% 0.56%
G/G+GIT 17.28% 21.73% J.0445 1.33 (1.01-1.76) G/G 76.13% 7984% 0.1720
1T 82.72% = 78.27% AJA+G/A 23.87% _ 20.06%
GIG 1.22% 1.27% J0.9393 u -
L}
TIT+GIT 98.78% 98.73 4 Genes around MS 336
. " Symbol description note
I M5336 (intergenic) | LOC291634  LOC391634 protein (142an) similar t HSPI0beta (HSPa4)
—— et ——— RAB28 member RAS oncogene family (220aa)  small G protein superfamily
MS 336 Control (886) SLE (718) LOC285547  LOC285547 protein (118aa) unknown function
frequency({%) frequency(%) P value BAPX1 bagpipe homeobox homology 1(333a2)  RNA polymerase Il transcription factor
Al7 60.72 66.99 0.0095 LOC285548  LOC285548 protein (291aa) unknown function
FLJ33215 hypothetical protein (502aa) unknown function
Genomic structure and SNP position around microsatellite 129 B2
oK 100K 200K 300K 400K 500K
[ 1 '] [ L [ ] [ ] | [ ]
—Cq7 I—bSTKSZB (HSA250I839) I I MS123 (intron 3 of STK3ZE) I l I ' I
I | 1 } I 1 1 IH I
kR LR N ok * ¥kl * *7» Rk * kM * ke J * Kk * * % %d J *
| c_2160852 (intron 1) | / 4 %/ we= C_2160835(intron 3) | | c_2972041 (intron 4y | ¥ [ c_2972030 (intron 5) |
C..2160833 (intron 3 i
[ztemse Gron s | | (intron 3) | w+-f ¢ 15939130 (intron 3) |
L3
C 2160652 Control(903) SLE{473) P value OR(I5%CI MS 129_Control (890) __ SLE (720}
Callele 54.32% 58.09% 00595 frequency(%} fraquency(%) P value
G alisle 45.68% 41.91% “Aoa 10,67 6.25 0.0017
CIC+C/G T7.74% $2.98%  0.0225 1.40{1.05-1.36) =
GIG 22.26% 17.02% C_15939130_Control(387) _ SLE(468} P valus OR(95%Cl
C/C 30.90% 33.19% 0.3859 A allele 6127% 65.82% 0.0173  1.22(1.04-1.44)
GIG+CIG £9.10% 66.81% G allele 38, 34.08
— AA+NG B343% 88.25%  0.0178 1.491.07-2.08)
C_2160746 Control{304) _SLE(473] P value__OR{95%CI STKIZB GIG 16.57% 11.75%
G allele 17.15% 20.583%  0.0297 1.25(1.02-1.52) . AIA 39.12% 435%% 04113
A sllels 82.85%  79.47% .| hypathetical GIG+AIG 60.88%  56.41%
GIG+GIA 30.75% 36.84%  0.0221 1.31(1.041.66) | protein —
AA £9,25% £3.16% {414sa). non- C 2072041 Control(902) SLE({473) P value OR(95%C
GIG 3.54% 4% 0.5344 receptor type G allele 87.92% 90.38%  0.0519
AA+GIA 98.48% 95.79% SerfThr A aliele 12.08% 9.62%
e ) GIG+G/A 99.11% 99.37%  0.6173
C_2160833 Control{304) __SLE{473) _P valus _OR(95%CI) protein kinase | asa 0.89% 0.63%
G atlelo 9.07% 10.32%  0.2893 GIG 76.72% 81.40%  0.0455 1.33(1.01-1.75)
A allate 20.93% 29.88% AJAYGIA 23.28% 18.60%
GIG+GIA 17.59% 18.95%  0.5330
AA 82.41% 31.05% C 2972030 Control{002) SLE(470) P valus OR{95%CH)
GIG 0.55% 1.60%  0.0389 3.08{1.009.47) G allsle 84.76% 85.96%  0.4008
ANALGIA 99.45% 98.32% allsle 5.24 14.04
GIG+G/A 96.67% 98.72%  0.0242 2.66(1.10-6.44)
C 2160835 Control(901) _ SLE{468} P value _OR(95%Cl) AJA 3.33% 1.28%
Aallole 60.88% 65.06%  0.0320 1.20{1.02-1.41) GIG T2.84% 73.39%  0.8888
C allole 39.12% 34.94% AIA+GIA 27.16% 26.01%
AA+AIC 83.86% 87.18%  0.0869
cIC 18.32% 12.82% <
AIA 38.07% 42.95%  0.0801 ; iaSNP (41 SNPs), J; JSNP (8 SNPs), Colored; informative (44
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