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BT EHSMIILE,

VAR LT

(1) e RS AMIGARYE) d—F L5 —
INAF ) =AY EiEE

(2) ENLRREESRE > & —F9Er - FEL - et

W BRERAAE - MIRAEWE  HTER
(3) AATA T F—<e St - UERRITE

@) P—rF7 /A T AR - iH B

A. BIEBER

VUMM & LTt s o & 240 5
B HiE2iciE, AhskPiEITH LEWEE R A R bt
KEEATDZ 70— EHBMITHDT L EHIT,
FRFICREAE L T 2 HARIBERA. D WIES
HtebithoEE 70— 28T 5728, B dkabl
[ 2254 (BCR) Zrpuln & L 7= 30 B o #4f - bl D
HEERENEE TS, COMBRICEBLTE
OHIEEREZ 2L~V THRIAL, Gohziliz
FLREIT B RIS 2 8 R 04 7o L 7 ol D s % T
RTHIEIZE- T, [FAMIlROZE - MIEDRHIZ
KT 2ECHERBS B RSB ICH T8
BB REA RO ZEMNHIFEEND. 5
BEICBWLTIE, B MRICBWTEHEERS VF VA
FEME S T THDBAFF-RBIUDAPS IZHEBE LED
I FIGEBBII DOWTEN 21T> /-, £7-. BCR
ZiIU®, B HMilREHOSEREN LT FIVE
EREOBRELTHRO THELRBE£H2TNS
T RZEHL, FOBEERT 2T .

BAFF (B-cell activating factor belonging to the
TNF family: TALL-1, Blys, THANK, zTNF4 & HIEE
15) L INF (tumor necrosis factor) A—/N\—7 7
SY—IBTAEYA b T THo, BAFF Db S
2RV rma T AREFELY) FT—FA
SLE)BDERZZ L, SIE EOHCARMKBIZS
WTHMmEND BAFF BED LAABHSNLT &
N5, BAFF Bl OREIIE CREEBIEICDRMN
HRLEEZLSNTWS, BAFF &G LG22 HEAKE
L TILBAFF-R (BAFF receptor; BR3 & HIEEN3) .
TACI  (transmembrane activalor and CAML
-interactor). BCMA (B cell maturation antigen)
HHISNTWBM, TS D35 BAFF-R i3 BAFF @
TN EERNICGET 2ZFARTHLLEERS
TS, fiE>T BAFF-R 24 L7 7 nrEr
OBz D, BAFF 25T 5HCRERBR
SEQHBOMKIE, BLUBHCREFERIZMbIH/

0% RHUATR K S, BAFF-R Z 47 L7z BAFF
D F VL NF-xB OIEHEAL 2 £, Bel-2 OB
® [L-10 OFEEZEFBUTHCHAREE B MilaE S
HI-BHROEFIIBS EEISNTVS, IHE
T BAFF-R 2 U7y 7 FIVERR O T ifICALE
TEHEBEAST &L TPKC-8 (protein kinase C &)
17K NIK (NF-xB inducing kinase) Iieis =T
%, NIKIZBAFF-R 24 L 7= NF-xB QG LICEE
BREERELTWAIEMRESN TSR TT
1, IFEENERY 7T NF-«B 1EPE(LAERE &4 L 7= NF-xB2
OIEMALICHEADFF—YTH 5., iz PKC-5iFE
BiTickD, EARHIBOY CE{ETTHEIZ =,
HIBIC7T R h—2A2FETH5FF—ETH D,
BAFF @ 7 F )Lz L D PKC- 3BT HEZND
ZEMmS, BAFF-R ZA L= 7 F IV EERMIC
PKC- 8O#REITIIE & 7K b— 2 A FH & A E 3
BEEHERELTVWEEBSBEIASNTVWS, —AIR
¥ T BAFF-R IC£&8T 54 F &L T Actl (NF-xB
activator 1). TRAF3 (INF receptor-associated
factor 3), MHISNTWASH, TN SIXBAFF-RD
T FIARERRICA LIHENICEB< 2T THD.
Act] b BAFF @ 2 &7 F JIAK{F T TRAF3 % BAFF-R {2
)& Jb— kL. TARF3 1 NIK Z 41 L 7= NF-xB2 D514
{LFEIC@M< T EEASNT NS, TRAF3 O/ v
B7 b ARBMBIETH B0, NF-xbB2 #i=
FTEDY TN T I2MED L AFa—EhS
Z&, El Actl O w7 RITAICBNWT B
HiBOREMEIEDONEZENS, NS5O
FIZEHFMIIHBEROHIFTFTHLHEEASN
TW3, LAaLzds, THoDaTEHEGLT
BAFF-R IZEfE2E L. NF-xB2 OIEM LICHEET S
BFITOWTRINETHEM TN T W W,
AHFR TEERE two-hybrid IiZHWTAZ ) —2
2k, BAFF-R 26950 FELTREZEN
7= DM¥D (dystrophia myotonica containing WD
repeat moti DIZTRIOMBRBET A O 7 4 —I2H
WT CTC REECH DI KHER D 5N 5815 THICTE
ETAZEMMEIN-R/ETTHS, | RO
W2 b7 s —BHETIE DWD QIEHICTFET
% DMPK (DM protein kinase) (D mRNA3' JEBHEREEL
\ZOrtES S CTC REEF OM A EHEBOREIERITH
MAGRS S THD, CTCRKERFI DAL /- nRNA D
REFOHOMEBIZHG L TWAEOH|EN S,
[BRIOMBEES A O T 0 —icxd 2 MDD S
ONWTREVHDEEZ SN TWVS, DIWD (36
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EERIZRAIDY NV ATHD, T T FI)\AGiE
BRI OW TR IhET2<EENZzEIh TV
W, ABFFETIZ BAFF-R @ > 7 F I REERICHBIT
% DMWD 43 FOREEEIC DWW TR T 2 HEHM E L
Y

7 MIKBEDIEACIEEES S > /37 2
RS S MR - DBIAYSE B A A RS TR s
EOEPELTHET SN, &2 B #ileTiZ O
— PR ORIBEEEICE ST 5 T LM SMNIC
o THED., BWEHEZENELE B #MifaDsy
t - FBERRICIBIT28EDOY— v L
TOWMHENRF NS, TZTAWETIL. B #
R DFH + S EHE ORIB G E#EIZ DN T,
"Z7 R IZEBLEBITEITL. TORREE
#Fiziz B MO - SCH AR ISR T
5T &EHME L, £ I T BAFF 207 Bl
GEN, F7RENTEHET7RF—ABEICK
ETEEBIZIOWTRMLE, £/, B #MiEkD
7 bR EREL TR LB O— 5k
DR 21T o 7=,

B. WZE ik

DMWD, BXLTAUSP12 @ ¢DNA I2E k B M3l i3k
T 5 BIAB MBI total RNA &0 RT-PCR #E=ZHWT
oBD—Z T EiTo k. RERUREERWESS
HOMITBLN) U BEORITIZIREFNEFNORKR
MAEZHAWTIT>7/=. DIWD &8T5 4F))
{LED T ORBIZFLAC ¥ 7 Z{117/-DMWD 2 70—
TELTHWERAET LIEICEDITS =,
BAFF-R. DMWD DR 425 54413 PCR 13 L NI R B 3%
EFHWTIHERL =,

USP12 ZHEMANICRE T 5 293 MRS Flp-In R &
AT A(Invirogen) ZHAWTHISI L 7=, BIAB #if2
HH3 D BAFF-R Z{HBEAYICH BT 2 L EMEE BRI HA
% % F 7z BAFF-R 2RBITHRI Y —IZHAS
NiexFA <A Ut EETFEHWTRIRL, 8L
L7z. MWD BLXUFOREKERKERETIETE
MEFFERIZ, B R < BAFF-R 2B L TWALTEH
REOIZO—2HWNWT, 73R Mo 2 Uitttk
ETE262073AZ RE o« kS A 780
L. 752AMSA 2 itk DBIRZ1To7=. DMWD
@ s iRNA Z1EHAICHEB T 5 BIABRIRIIATE ¥
A 7D siRNA ZRBETERY—2HW, TS5+
12 Uit ETE2H DT IAIRZ co-h5 >
A7x7arl., TSR YA T UMttt %2
LT,

IL-10 BEAREOMHTIZ ELISA iEIC X D 153 g
DIL-10BEZETAHHBIZEDITo. NF-xB D
{E1E(EB L INK OFEME(EIT HEK293T M2 % Fi vy,
N7 x5—VRETFERAVWELR—F—2—2F
wEAICL DT EITo 7=,

BAFF-R OFERII7Oo—H A1 FAR)—Z2H0
T RBERARAKICE>THELE. THRE—
ADQERIIHNERT 2F -V BT
O—HY1 hAM)—ICEDBELE. 57 FE
ST BT EAN S - aliE gL

EHEMECEOF . BB LS 7 MES &
TIAIREL., BEICKXOHEEENT T
KR—<DERBLTYO—= 2 VETFo k. B
SNENTTY R—TE2X—FEIIZA0OKERN
ICEEL, BKEDH I 7740254 —-h 35
LERAWTHI O— M EKEL -,

C. WFgekER

FERE two-hybrid B2 WEZZ U —= 2 HOER
FOHREICRAENZD N, WERFATELT
WD40 U E— k& £FD DMWD(dystrophia myotonica
containing WD repeat motif)IcEEH L. FE#ED
fz. BAFF-R OHMINAGEHOREERAEEZRE TS
TIAIREMEL, DIWD LDLEHEBIZDONT
SR K OB 21T o7, FOE. DIWD
& BAFF-R @£&1213 BAFF-R O C &5l 8 7 2 /
BEICHYETSMEBALETHLPNHEE N ER S
(1), CRER T I /EERE RS L - BAFF-R
I2EDRED KIS 2L SHEMNS, DMWD A% BAFF-R
ENLES TN EEBBICBWTEERRBEER
DR[REM MM E N, EEMWDOEEMNS 34D
2 BLED7 2 JEEEKRLS, 316-509 73 /EMmEEO
REFRELETER DWD EREOLEKAERL
e,

ARFFRIZHB T BAFF-R 248359 FELTHR
HE 3= DMWD I3fli 22 THD TR REN L E
NTVERTFTHE2M, BELDHEICHFHET S
DMWD OFEEOSIZBWNWT, FTOBENHSMICE
NTWBEOIEARIRGE (Aspergillus nidulans) 12
BiHSCreCH# NIV BEOATHD, CreClifnTIL
A nidulans \TEWTHY R &I S L.
CreC DFHICBVWTRAEFF EBEEL TH
fET B CreB# /X7 H D PESTEHIZ2E L. CreB
HoNRTZEOTOFTTY —LIZE D5 RINENIT S
fET2&EETINTVSE, COZEMS, EBR
DMWD B4 NV HEOEERICHETEHTTHS
EEBEZSNTWAS, £/ A nidulans \2HBIT 5
CreB ICHY T BMIAEFF ALBEED & MCTFE
L. USP12 (ubiquitin specific protease 12) &L
THASNTWS, TOZEMNS USPI2 DfEEFI O
—Z2%EfTW. b MEEMIEG T DMWD & USPI2
DEGERIZDVWTHEFTETo7/. TOHSE. DMWD
EUSPI2 TN TRERREAITHI EMNHLME
T2o72(H 3. A). EF=. FLAG ¥ ¥ % {Fi37= USPI2
oM HEEENICRETS/MEIZH L, DMWD
2EhF AT a3 THE DD OF Y
HREEFEMIZUSPI2 0 N2 EEBBERTBZ &
MHGhER-Tz, COZERBERIEBWTD
DMWD ML EFF AEMEOLKENLIZHEGT S L
WOBENRREINTVASEEZRLTWVWS (M 3.
B.).

BAFF-R @ > 7+ VR EFE K ITHB W T NIK 12
NF-xB2 OFEMH LA FF—EFTHD, HER
wBEERELTWS, ChFETIINKIREICTOF
TI—LIED0MEZITTHY, BAFF O#IBIC
EDFORHMIPMFHEINEEEASNTNSHE, £
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= NIK 7057V — A2k 5584075 NF-«B2
EMLLICHATHE2EVNHIENRRESTWS, &
D EMS BAFF-R 24 L7z 7 FIVnERRKIZIE
NIK OaMHIcEH< 0 TFREETHZ ZENTFH
XN, MWD AR L EFF ALEERTH S USPI2 &4
L T TRAF3 i2 &5 NIK @4 i & NF-xB2 D&
fEICEEL TWATARERENEXSNE, £C2T
TRAF3, DMWD % NIK &3&iZ HEK293T fifa THRE &
NIK 0% oV ERIZODWTERRZTo /. FO8
B TRAFS ORBICLD NIK OB REZNS
N, TOBREEIT DIWD oFBIcL DMKz
HAPSMER-ST K 4. A). KWT DWW &
USP12 % NIK &#tiz HEK293T Ml TREIZHFO ¥
PIRTJHEBRIZDWTHEZIT> . TO/RE,
USP12 3tZERIc LD NIK ¥ >Ry ERMERT
SHEMPSMER-(E 4. B)e ZNSDOEFEM
5. DIND BRI EFF ALRFEFETH S USP12 ORE
feictiE. NIK o2 EFF AbE7O077V— A
EDamimsliclETsEEIONL. £
DMWD > mRNA R A A A HINIT 5 sikNA 2 {EHE
I HEBI T 5 BIAB #l2Z B W87 TiZ. DMWD @
SiRNA REIzE->T, NIK o4 >0 BERBLUME
W97 NF-xB2 {EME L HIH S N TWA= (X 2. B.).

DMWD & 2EHERT 7 F IV EEREY T 2T
7 LA ERWTREEZIT /. TORE. MBX
MERAOHIRR TRICREN B NS FO L A F
+—+7. Pyk2 (proline-rich tyrosine kinase 2;
CAK-B. RAFTK & HIEIE41 %) AIDMWD & 2G5t 2R
FEREoMER-SE L. A, B.). Pvk2 O
BT CEEEAI(Tyrd02) @) Bk & FHUTHE
58 773 —FF—FFoUsI—h, BLUF
T FE AL ACHFELET B AL (Tyr579,
Tyr580) DY CEMEIC L DFEREINZ LN HES
NTWS, £ THEK293T #HKLIC DMWD & Pyk2 %238
FRE X, DMWD 7% Pyk2 OB YEBAEIZEET
WEIIOWTY UEBERENRI®RZR W TR E
Tofz. TOREE. B4R DIWD OBEIFREBRICLD
Pyk2 OHTC ) E(LITHENE IS HE, /- DIWD @
REZREOBEFEBETIZ Pyk? 0BT BT
R NZENHEMEL S 1. C). F
7=, Tyrb79. Tyr580 @ U B LIZDWTHEREN
HEZERHWTEFIZ2To/2&2 5, Tyrd02 @ >
Feft & ERRICEF AR DMWD OO BIEBIEFICDA, 1)
CEBEOTLENRED SN, O EMNS, DMND
78 Pyk2 DIEHABICE ST B alfEEAVRE N,

BAFF-R ZNM L= VT EERBRICHETSE
EapFELT PKC-aMEHENTWAHM, Th
T PKC-8i2 Pyk2 &&2B8F 2L, BRU Pyk?
DOIEMICEETD ) CE{EDTTHEICHEAIET S Z
ERBEEINTVS, TOZEMS PKC-8D Y >
E{biz Pyk2 B ST B AEEMIC DWW TR Z21To
(X 3. TOE, Pyvkl OBEFEHRIZED,
PKC-8DF 1 5D JEBAEICTLENRD S h
LZIENHEMEL ST

DMWD izxtd % siRNA BRI #— iz DWW That

ZiTly, DMFD @ nmRNA FBZFRAOIZME T2
SIRNARBAR I Z—%1G/=. ZOsiRNARBE RS ¥
— ZfEEMICRETS BIABMI AR IL., T0i
HIZTOWTHRIT2{To&ElA, 2O D
siRNA Z3EHI9 2 BIAB fll#2 & Lb~X. DMWD 4 R 72
siRNA #3EHI9 2 BIAB #k2 134 B I MR M A AE AT
EFLTWEME 4. A), TOZEMS DMWD A8
BIAB MIfIIC BT HERNAZT A= A &MH L
TWABAEMNEZ SN/=, £/o. T BIAB Hifz
IZBITD PKC-6D ) Y BIZDWTHHZETo 2 &
5., DMWD @ L RNA #RET 5 BIAB Hile Tl
PKC-8D ) B LM S TWAHEMNH S &
-7/~ (X4. B.).

fiiz @ B MMM DNWT, Ml
[ TO BAFF-R OFEBUZ DWW TR REEZHWT
JO—HA1 bARM)—@FLEHE, —HOK
TEFORENHREIN-, TORBEELITIEL.
WBRRMRED s> 7. B #EatEEE
HiFIEED St BAFF-R OFEBI A e H A - 7= MLMA
BERWT. B HikRMEHOZ 7 NE#EY K
— I Z %Mz % LT BAFF-R Z 03 BRI ZED
HEIZ DWW THREZITo 7z, MIMA BRIZH L T,
BERW TP o $EUR 3 D W0 3BT CD20 iR &R
ML T, BCR, HBWIT (D20 ZFNFNEEH
ML, 7THRb—AZ2FEH L=, ChiIH
BAFF-R §ifk 3 % U id Hu-r-BAFF % % [6BF 2300
T5&, D20 ENTHTH— RFEEIIHS
Wicl#Ens. —4, BRRZMNMITB7HRF—2
ZAEEITIIME D sz o Tz,

HLFEZEE Th B ML KL PR
Hiz kD, pre-B #HfEEk NALM-6 SRR LS
ZhkaEHRETAZEICE o TR E N
E6 BRI, RFE D BRIEE S DARIGT B EE
A 53, BAIREZS O IEE ORI MR & Rt
MEREZV, 2XO B MK DWW TRIGH
EHE LS., NALM-6 &. pro-B #iKEk
NALM-16 @ B AiTSRATER 2 BEIZINA pro-B Ml ek
KM-3. /N—3F . b 2 /SHEMIBIER BALM-18 &%
RiETBZENMASMhER-> (B . 2D
EMNS, ZOHFIIRERRMENSLDIE. B
HIKRER D O — DR BR s bR & DA RIET 5 T
ENTREEE N,

KT 2E6 HikAGERT SR OREERA
7oo £, 2E6 BB1ED NALM-6 &B&t D NALM-27
M LEBIZH LT innunoblot fEHT 21T
SEZ A, EEIEMNLI0k DN &) O BRIGE
Z NI TFICRIGER L EBOKEIC
(ZN-linked carbohydrate 3345 Lz &
AR Eins (K5 . MWW 10k NZ)as R
RISESY N FOHEMELT CDI0 HNERS
#1. Nalmb6 B L TANalm27 (2E6 &%) raft @ 2-D
gel M CDI0 2D H L Vestern f4rZ{To 7=
55, 2E6 1L CD10 @ N-linked carbohydrate &8
SBUNEREBIEEL TWAS I EMRESN
oo LML HIS WesternBEHTIC L D 2E6 PRI
CDI0 IADZL DR TIZHRIEER L. 2E6
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PifkiE actin % G protein pla EBBLY > /X712
WERIEET, 2E6 BRYED Nalm27 o ERIL =S
7T EORFICbRELEMo T,
X507, 266 BHED Nalml6 %2 U4 F R
LRI 2T 27225, W1k OO T25
DHEEON EEEER<ES N (F6) .

D. #%&£

BAFF-R @ C &K ¥g 8 7 3 / EefEiRIZ BAFF-R D RE
CEREELEBTHS Z EREICHO M ER->TWS
HOO, TORBICEETHIATIIOVWTIRINE
THENRIN TV, KPS THE L7- DMWD
I3 BAFF-R D&/ OHEENMETEIHNS,
DMWD %% BAFF-R 2 L7z ¥ FIVmEggic BT
HERBEZFFOWREENEZX SN, KFXOR
BRIZEO MWD DOEEE L TNIKO T OF 7Y —AIZ
KDoA USP12 E36[E U THIHIL . NF-xB2 Zi5HE
ET2LENSHBENEZ SN, ZOEEEREIT
SEREN LIV inEREELTIRIChET
HEODHEORINTWAWN, B TR
A BMH, BAFF-R #4r L 7= NF-xB2 DiE#:{k i3 BAFF
RN SEBENTEIARIETHDEVNSHEDD
D, T IV —TIc L 2HE ERFROKERITF
FELRRWHOTHBZ EE2HFIIMATBER N,

PYK2 @ /sy 777 b= AU B {0 2k
ERLLSZEMEEEN TS, —H TACI-lg b5 >
AT =w <A (BAFF OBEEHE~Y ) 13
Bel-2 OBRFERICED, A B MEKIEETS
R, WA B MEORIZE SN WENHE XN
TWa, 2O &3 BAFF 13304 B MR MEic®
B 5TH2EERLTWSEEZ SN, BAFF & Pyk?
DOEAEICIIHENH 2 B 5, Pyk?2 & PKC- 8D
B Mif2IZ BT DHAE & FOBEMEIC DWW TIZAREE
RIBZBWR, FPRTHASMTLE Pyk2 12k 3
PKC-8D ) EEEAVEREIC PKC- sOBBITEHE
L. BHIEEOTHR b= ZMHIZE < MDD TIE
SHRERDIBRMANVELBETH S,

P1 BAFF-R §ik3 LT Hu-r-BAFF @ #5748, CD20
ENTE57HR b= AFEBITHHOICERTEZ &
MEASMER ST, D20 1. BEICHE-TS7 b
IZERL. IBEZECE>TT7 R b= AFEEE
CTIENMBEINTVARIENS, SEIOHERE
. BAFF-R N7 2HIMERE T 7 MHIKEE
HEDORMIZMSEMD I OR b—2 DEET S e
HRMET B, —F. HUBAFF-R & H L T Hu-r-BAFF
D51, Py ESBRENTE TR —
ABEBIZHLUTIIRRERE Do, O
ZEiZ. ACS 7 b METRN—2AFETH.
(D20 & BCR & Tl Rz ZHBURERKRIC L B 0]fhE
HP, EETE7R = AFHHBMOBINR
SA[REMEETRM TS EEZ SN, BRI SIZHM:
R NBETH S,

2E6 1. ¥FED B fifakk E OARIET S, ERIC
BREWH I O— & TH 5. 256 IHEEOY
PIRVBEERIET B actin S Gproteinp/r &
WA NI EEET, Nalm2? oL

7 bR TFITREIE LW &, 7 EM S FEFR
ROBHOTIRAWENHS M TH S, BHIFHTIE
Nalmb ZFOREOHBEICOAFEIRLTNVS
0-linked carbohydrate AWRRFME TH S E N HT]
HEEEEITHD, SSIEHMEZEDSETETH
B

E. %53

BAFF-R &£&89 54 F. MWD I EFF 1tk
BMETHD USP12 E2A L., NIK OmAEZEmE
T NIK 291 U /= IEEEHERY NF-kB FEPE(ERRER DFE AL
< EHERlZ /=, 7= DMWD 13 Pyk2 DiEtE LI
Mbo3507THdEEZ SN, Pyk? Id BAFF-R @
S FIGERRICBWTEHER Y FTH D PKC-5
DY) CBIEICHBEbS I EAREN, Zhe0 T
&S DMWD 12 USPI2 BKLTX Pyk2 %4+ L T BAFF-R
DT FIWNGERBREFICHET 2 FTHDEE
A 5HE,
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