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AHFFETIL, BB 1 EBC. BERE 2- AT Uy RIEZAVT, Hek @ SH3 FA(L DFEE/— ) —
ELT CINSS ZEIELIZZE2HE T 5, CINSS[INIEBMOBEEM RN AM L B EATE T S 7 — 223
JE T NRKIZ3 DD SH3 KA, HRIZT Y Yy F28EH(PRR). C 5K I coiled-coil K AfL %
50, 2 ERLEE 3 I TIX CINSS OFHMEEIZ W THE TS, T MAIZISV VT, CINS5 i |5
B TNF-of5 87 Rh— AR RET DL EE 2 HTRL, % 3 #C HeLa MlgiZ35V T CINS5
DIBRIFER D ERANRRAT ANV ADWTEE MG T 528 ET 3,

MRS ROCEDE IR R, B\ A BEEWE ., MEM Y4 RBERT O
ERICISEL, BISLTEFLTWS, BERFLMAEOEAIIMARE CHY. B 1 OIER AL
%, MEREIIEED —ERBIORIMMEL, ThEEEL., I NeHET 250G By
YRV FERRE TRERENS, INOOESHIOANLER~DL T FAGEICESLTHY, A
RIS RNPOD LT F LTI RIB DAL, BERDOEMAL, MO - bR Y 58T
WD, ZDV T FNERBRDOANLP MEXEORELZEE TV S 7— (ZEE)ThD, MR~
DT FTIAREIL, BE . OV LU RBEESTHILTHREIL, AN T I E-UH
YR GURTE- BV EERICERL TR PICEY, BRI HETE - LA 5
%o MM T TIRERIIEBEDI > TRERERBLEZVATLATHY, TOBBITEZEY
DF/ELEZY, MEAN T F RSN L, BEIZOAN—=221TV, HAVIEHESEND LN
ST AT Iy RHEERIT, VT MRER YN — 2R L TOBE ThD, TS RoB M,
EALICHIREICRISL . KOS 7 FNMREREETISLERH DML THD, AL L, =
DEIREHER L T FNGEREREIISL, TINOHLWVAIEY — X DO FERPVEEBIZLICH
5,

LEF S —ZVHRBHEELTHIBNY 7 T ARERVEIEH T, Z2LDBE. 2OV FF L
EEORRTFui o —ERERELT S, Ful 3 F—Plai3b 74— FRIcEF—PRA
AVBEENDLETZ—E (RTK) &, NS> TL 7 EZ— 22 & T 2L /7 —RILRH 5,
EBICHEL BT 7 — BB SRIL | Abl family OIS MER Iy ESNS, BREAEOEL &7
Z—FFal %) —Eid Src family kinase (2R &, Src family kinase IZHIfEEDEITHD
HSCFEEL, ¥ —PEEER 2V 77— LG L CHRBA DL ORI T 3R ICE 5
THEEZLN TV,

Src family kinase (3% FE# 50~60kDa DIERFEETDZ L 1 IETHY, BEHW T 9
FEED AL 73— (Src, Fyn, Yes, Yrk, Lyn, Hck. Fgr. Blk, Lck) BRRIEEN TS, ZHbITELIL
THEER D, TOEREEIL. N RRICIEBERAIBALZRED, IJURAF VB, ULIF EEA N
S, INLENLTHEIBET S, SV TIEIR Y 73V — R TREME S LB ARV VE5E (unique
region) . Src homology 3 (SH3), Src homology 2 (SH2)K AL LFRIENAHERERN A L BETET B,
SH2 RAL ATV BRI TF ul VIR ELZORIZO T I/ BEES %, SHIRAAIT aV  BEICE DT
LBEHIEFREBL CHURIE-2 VEREEEREED, C RBRIOESZITXF—PRA DD
RoTEY, ZOHPIELIH TYUEBLEML (Fui ) BEETD, CRMICIT 10 BB ENSLATEN
FIEHR AL DHY, ZOWMBOF oL BENIVBELIhD L, Fri X —BEEsmlshsz



LRGN TVWA (Fig. 1) [2], BN RHEN7 Sre family kinase I v-Src T ABEY /L AD
W BIGTF ThD, v-sre BIGFIXEF IO c-sre MIEFIZHFL . C KBHEIEN A DY B{LF
o o BEE R G CHBHEMERI L2 5TV 5, Src family kinase DORIEMELIEMER O TS
13 NESR OSSR IC L > TRIASN TV (3, 4], RiEMENT, C KBHIEN AL DY B
bFas b BEZELRXTFRNBSH2R A LEEL TWBIE, SH2R AL LR AL % 72<Y
»A—BEFNDS SH3 AL LER L TWAZEB RHENT, T2bbRIEMR Src family kinase T
ISHERER AL U B33 FINTEIV TOAZENBALMICEN(Fig. 2), ZL TIEMEIZE({LT3I21E. C
RIBHEHE AL DYV BT oL CBRENBRY BLT 50, HHVIIHFRESICEELTWS
SH2 KU SH3 FAL AN LB FEDEOW R F AR TIZEBMLETHS,

Active Inactive
unique @
region ‘

NH2 — | Remmmm— esd COOH

Myristoylation
site

Fig. 1 Src family kinase D& A&

FEEE EER

Fig. 2 Src family kinase D&M g



Src family kinase (ZIZHBHREMICREIRL TWDAL =L HAMBRICFRIIZEEL TV
BAIS—BTETET 5, Sre. Fyn. Yes. Yrk (ZEVEEE 2B FIRL TOBH, FIZIE Lek X T #ika
F\z. Blk, Lyn, Fgr i3 B fifae~ra77»— R OHMIEIZ, Hek 135 M1 SR 0O BERCRRRIER IR B
TLTHEY[5, 6] . FNFNOMBOP CHRRBELRF - TVWAEEZLN TV, Src family
kinase DEEREIL & R, %2 T R U'B MI8IZBI1T5 Lek, Lyn, Fyn IZ oW TELArah Tk
n, FhZh¥EForrxr—ELv7¥—0 B MlaERE, T MIRZAEOMEY 7 2=y d>
IR T, FURHIBOEREMIaNF oy LV BURUSCER T 2B E B HDIENHALNICE
T3, Sre family kinase D¥EBEDKEBIIED TEHIRRL T NEER THREL TWEZLTHY,
¥7- Src family kinase HHEDHERED BEFECHBAVTBHOONDIETHD, FlXiE. Src IZITEF o
BENRE SN TVVBDS, Sre /o7 T IR ADRITERIL osteopetrosis (KEAR) LW EHEfZD
BEPBOLNAUMIER THo1[7], T EHBLIA Tidfhod Src family kinase 4% Src D
BEEHELTWAIHEE IR TV,

T AFRITHIANDOL 7 FMEER, BT Src family kinase BBET 57 F NV RE
FIZEBLTRY—bLie, ZNETUVT T VREZERFIEN L LIZAIZEIZ. GPCR 228DV 75 —LY
HRDRIEDTI=Ah, 7oA =AM RELIZLDWBIZEA L Tholz, LMLEFERT AIO
5B Ceh ERMIARE R F2 AR EGFR OV B{b21ER L L= ZD1839 (Iressa) X° Ber-Abl 248
#& L7z STI571(Gleevec) [B]1AFBAIE N, H FEMEDOHENREITEA TS, FBESTFE
GTP #&HZ /30 BD—2, Rho o7 7 F MR EBERERICESY S TUGERTHFT—F¥
ROCK DOFEEH Y-27632 oW ThRKMNER S ICHERIGABELNTVWA(9, 10], Src family
kinase OFEEHIIZBIL TH Radicicol ®° Geldanamycin DFEAEDOHREF I ED LI TIHY(11,
121, ZhoD X% 0B B ERIGDORERI D5 BT, AIFERLL T GPCR ICKRS BRI
STVWB, —F . EITB 7 L51Z, Sre family kinase DIEMFHAE NS FAEEEET SH2 KT
SH3 KAV DE RTG53 BRI EERICE > THITREN TS, Src /y7 TV AIL
osteopetrosis (KREEER) 2RI 57123, BIREVZ LT, 0D osteopetrosis 1IF F—ER A2
RESHT Sre 2RI HLTEETHIEF3], FH—BiEHELEF2R<, SH2 XK TUSH3 KA
Y DOFAYE-F VBRI EERORENAIROBLARVFDLILEZRL TV D, TLU T, IF
SH3 RAf v &7/ aY Uy FEFIDE S ERET 0D TOI ST FRE(LEY UCS15A A RSN,
IR EAT DT T IARERERIEL TER 28D T 5(14-16],

—JF . FIEMFEOMAUCFHEERL TS Hek IZBT2IEF ORI, FHRERS /0T 7—
S TVWB B REEIZEL T, Hek ANEEREEIZHES>TWHILERLTWS([17, 18], Hek D
REL~VITEER/~rn 77— ORERERO S EOBRITHEML , FlovnT 7 — U OEHILOBRIC
LM+ 5019, Hek-/-Fgr-/-=° Hek/-Fgr-/-Lyn-/- /97 7 Vb= R & W2 HEIL, RO~
T =R STV HREFCRERIGIC Hek NEERREFIZRILTWDZEERLTWA[LT,
20-22]. +72bb. D /o7 7 IR<U AL Listeria monocytogenes DRGRICREZ L EML .
Fey Le 77 —HEHEORBEBD L URRY Sy AFAFLPITI BRI vay 7T
MrRd, BICERAICES(LREICHS Hek Z#E AL (knock-in) vV A{X Hek-/-Fgr-/-%°
Hck-/-Fgr-/-Lyn-/- /97 7 IR AT AT B RGERIGRMRAMEML TV z[23] F72, Hek @
SH3 KAf 1%, EMaBEREY LA (HIV) D Nef 223 7HLHEFEEL, ZOBENEEFENDLLE
HIV OHFEAIZ B, AIDS OETHIIFISh Az L @ES TV 5([24-26], 1> T, Hek i3&H
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TEDTFBILIRRD 5B TIER I HBLEL » Sre family kinase Thd,

- ST ALFEREANL, W RBYIE DRI RLZED TERWEELEATHS, LhL, 7q
IWVARBYLIERH  DIRFIL, TNODWEIET HAH = X AR EELED TEEIL TWAT=bIc, (k25
EROERICERIMERZ L, B ICRE ThHo T, SEEICR> T, ZNLDOHIEME RS FL~L
THMICRASNIAD DL, BIRE 2 FO0 FREM LIS FIEMEOBBENBEA TR, 1~
TNEYFTANAIR T DI/ AT7I7 —BREAC KR~ T- k57 AR 2 254k EGFR
DY AL ER 2 ENERLINIhDT-, AHFFED B AYIL, Src family kinase OB E$+537F
WAREREZFHEMICAERAL, FTLOAIEOFERIVERMET D2 THHM, ORI, AL LA
DITBRL T, TDERIC R o750 %E 2 OB T 5, —DILBIREEEFE TN L W EEED R RS
CBREELRLTHR2TITHY ., bI—DIIBERO VAT LAV CRANEER FAERL-HFE
[28] T2,

(1) BEHRFEHLLOFREDEVGIY HiEME DEZRFIE[27]

TEIOSBESNIEBRE O — BRI EENB B L AL FHERD DS Streptomyces
ravidus S50905 LRIES T, ZOBHRITHA L HAEYE ravidomycin[29]1% M LU TREA L
28, BE& K+ anthraquinone-B-sulfonate % 0.5%#S L TiE#E 5L, deacetylravidomycin[30]
ZEEMELTEAL, Z0 anthraquinone-p-sulfonate Z RN~ HRE FICHAICEEL-L
ZA FHRYWHE deacetylravidomycin Moxide %% R L7-, deacetylravidomycin MNoxide i1,
deacetylravidomycin % m-Chloroperbenzoic Acid TE{LL THH/SLN=D T, ravidomycin b [F4E
IZE&{LL T ravidomycin Moxide #%57-, LA ED XL T 4 2L &%, Fig. 312 hboEE
2L,

Deacetylravidomycin N-oxide @ R=H n=1

Deacetylravidomycin =H n=
Ravidomycin N-oxide R=Ac n=1
Ravidomycin R=Ac n=0

OH OMe

Fig. 3 Ravidomycin BDigiE

RIZZNHDL & DP388 leukemialZ X3 AHUIEEIE 4% JE 6 R CTLEFEML . TORER
%#Table 1 IZRULTZ, 4 DDLEMORKIEMRITFELUL TEY, MAAEHEOHEIIIFELLE LN
7z, L)>L. deacetylravidomycin MNoxideldftiod> 3 (L &ML TN » CIEWE R E B ERS



RUTc, BHE, deacetylravidomycin NoxideD2MEBMEITMOD 3 {LEWLHED TIh 57 (LDso:
deacetylravidomycin Moxide; >1,000 mg/kg, deacetylravidomycin; 50 mg/kg, ravidomycin
Noxide; 150 mg/kg, ravidomycin; 150 mg/kg), $£7-. Deacetylravidomycin MoxideitMeth A
fibrosarcomaP815 mastcytomalZ b HilEEIEME 477 L= (Table 2),

Table 1 ravidomycin 38 P388 leukemia (=3t AHEEEM:

Increase in lifespan (%)
Sample Dose(mg/kg/day)
1 2 4 8 16 32 64 128 180

Deacetylravidomycin Aoxide

(Test 1) 23 33 48 53 60 63

(Test 2) 44 52
Deacetylravidomycin ‘

(Test 1) 27 24 0

(Test 2) 34 58 -5  Toxic

Ravidomycin M-oxide
(Test 1) 24 27 33 58

(Test 2) 44 45 64  Toxic
Ravidomycin

(Test 1) 22 24 27

(Test 2) 34 40 50 65

(Test 3) 5  Toxic

Each mouse (CDFi1, male) was inoculated intraperitoneally with 1 x 106 cells. The dose were
administered intraperitoneally daily for 10 days from the next day after the inoculation.

Table 2 Deacetylravidomycin Moxide @ Meth A fibrosarcoma & P815 mastcytoma &

x4 AHERIENE
Dose Meth A P8i5
(mg/kg/day) MSD ILS(%) MSD ILS(%)
Control 13.1x15 10.6+=05

4 19.9+38 523k 114408 8

8 186+13 4244k 124+13 17

16 221431 69skdok 12724 20%

32 29.7+73 127 *x* 13.1+34 24

64 35.1+8.8 168 *x 129+£20 22%

Each mouse (CDFi, male) was inoculated intraperitoneally with 1 x 106 cells. The drag was
administered intraperitoneally daily for 10 days from the next day after the inoculation.

ILS: Increase in lifespan.
MSD: Mean survival days (mean + SD).
* k% kkk: P<0.05, 0.01, 0.001, respectively.



UEDISIC  MBREOEEFE* T RT DL T . HFHRNAEDE
Deacetylravidomycin MNoxide Z% R §5ZLA5T&7-, Deacetylravidomycin Moxide DHIIELE
BRiL Deacetylravidomycin EE DG, BHEBENE LT LA THY . (LERERILL
TERTHIEEZEZDNT,

(2) BER 1- AT VyREE IV FeyRIIB {5 F DB R FEEH 28]

wETuTVr G IgQ)DEE TS Fe ZEEIL ERTIE 3 SOHTI5ZMHY, Z05b
FoyRIL i~7u7y— #FepEk, /MR, B Mla, FRAREZE SRR ICREL TS,
FoyRII DBIEFIX A B, C D 3 BEN/u—=FENTEY, Zhbhbg 2 BIRWATFA Y
ICE>THEBOEEMHELD, TORER, Hx LBEREOMET DN 35D FeyRII BEF KB
NI R DHE A =X AREFEELTVB, 22Tt FoyRIIB BEFICEEL, Z07oe—4—48H
WORIEL, 2D 2 DORLBERSEE T I U5 EER 1- TV RERRAVTI/a—= )
L7,

th THP-1 Mg, T4~ —HRIEICLDREITC 2 » T DEEBRIAE T2 RHHL, E612 5
REBREIZLD CAT 7o EA1ZE> T, FeyRIIB #{nF O 70— — i, -154~+21 X7LA4
FROMICEESNIZ, RIZERUKEIE S~ MEHT (electrophoretic mobility shift assay: EMSA)IZ
EoT, Fue—F—@ED 2 DD RLZHG(F2-3 RV F4-3)D, GGGAGGAGC (-105~-97) K}
AATTTGTTTGCC (-47~-36)EFNICEEOBZE FIEEL TWBIENRERENT, KRIZ. Zhbm
BB HEE TR FERET B/ OICBER 1- TV REZ AV,

BERE 1 A7 Uy RNEEIT, BERMRa N CREAEEER SRS THAREDZ U BEBHTS
FEFIHRARFETHS, TOFEIL, HIS3 % lacZ DUR—F —B{EF O _LIICEE S % 24
AATERT 2 —(bait plasmid)&, GAL4 activated domain EREDZLIBELOBMEZ L I0E
ERE T 575 —(play plasmid) # R UEBERHIE AT 5, REDF I EBREHEFIEESTHL
LVR—F—BIEFNRHBL, EAF VU RIBEMTEBL, 5 X-Gal HFlllcko Tan=—3F Y
£%, ZOaa=—b play plasmid ZEVHL, @& 7 VDB EERS 2T AL RME0E
BEEEND,

GAL4
Activated Domain

Activation

,———>

1 Reporter Genes (lacZ and HIS3) p—-

binding elements

Fig. 4 B8 1- A7 VyNEDORE



F2-3 $£7-13 F4-3 BT RE A+ 5145 VR & RIE S 5150 bait plasmid HEO7=HIT,
(GGGAGGAGC) X 3, FIXAATTTGTTTGCC) X 4 #FnFh v /-, e CRREn=7
a— R AIY—=7L, F2-3 #B 5/ KEL Tl Zinc-finger #273/H 140 (ZNF140)[31],
B F4-3 #5& 7732 Z L TEh Zinc-finger #7378 91 (ZNF91)[32]% R EL 7=,

Play plasmid
Qvo«'\' R Vv
& «"°'°\ &
Bait plasmid X 3 >
F2-3-EL/pLacZi + F2-3-EL/pHis-1 o n -
F4-3-EL/pLacZi + F4-3-EL/pHis-1 | « o

Fig. 5 BEfE 1-N(7VyFEEICES ZNF140 & ZNF91 ORIE

Yeast strains containing F2-3-EL/placZi and F2-3-EL/pHISi-1 or F4-3-EL/ placZi and
F4-3-EL/pHISi-1 were transformed with pACT2, ZNF140/pACT2 or ZNF91/pACT2. The
colony was tested for B-galactosidase assay.

&IZZib 2 20 Zine-finger #2737 B OBREIZ DUV TRETL 72, ZNF140 R TFZNF91 D%
B —F o hbnarho— L7 FA3I8%, FeyRIIB 7ot —F—@ifz A7 27— LR —
»—BIETF O LRI AL ~X2%—(pFcR2-154/pGL3EN)&3tiC JEG-3 #ilaP o ¥ALT, 2D
X ¥ U7 L —ar AELT pSVRgal #FRFICH ALY, 48 Beff# ., Miakhika~ @R, L7
=2T—PRUP-HFI N F —PEEEZREL, £OFKE, ZNF140 R ZNFI N V7 =7 —ETE
MEMEIL, E5IC 2 SZFABFICERIEHEICITEMOMEHADRE R, ZORRNO,
ZNF140 & ZNF91 itk FeyRIIB & B2 B13 ) 7L — LU THREET DT LAVRIE T,
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g5 -5
BSA :bovine serum albumin (4-fij§ 7 /L 73)
CHO:Chinese hamster ovary
CIN85:85kDa Cbl interacting protein
CPE :cytopathic effect
DMEM :Dulbecco’s modified Eagle’s medium
EGF :epidermal growth factor
ERK:extracellular signal-regulated kinase
FADD :Fas-associated death domain protein
FBS:fetal bovine serum (4152 %)
FISH :fluorescence in situ hybridization (83 in situ ~"\ATVZ AP —3>)
GST:glutathione S-transferase (/Y V¥#FF> S-hFL A7 2 5—F)
HAM :F-12 nutrient mixture medium
Hck:Hematopoietic cell kinase
HRP:horseradish peroxidase
HSV:herpes simplex virus (B#ti~/L~_27 (/L 2)
HVEM : herpes virus entry mediator A
IAP:inhibitor of apoptosis protein
IKK:IxB kinase
JNK:Jun N-terminal kinase
LDH:lactate dehydrogenase
MAPK : mitogen-activated protein kinase
MEM : Eagle’s MEM medium
MOI: multiplicity of infection
NF-kB:nuclear factor kappa B
PFU:plaque-formation units
PI:post infection
PI3-K:phosphatidylinositol 3-kinase
PP1:4-amino-5-(4-methylphenyl)-7-(#butylpyrazolol3,4-d] pyrimidine
PRR:proline rich region
RIP :receptor interacting protein
RTK :receptor tyrosine kinase (R & EEFu ¥4 —+F)
SDS-PAGE :sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(EH (SDS) RY 7 ZYNTIRF LV EKKED)
SH2:Src homology 2
SH3:Src homology 3
SH3KBP1:SH3-domain, Kinase Binding Protein 1
TCIDs0:50% tissue culture infectious dose (50 %#A#kIE# R YL &)
TNF- « :tumor necrosis factor- o (EBEERF )
TNFR:TNF- o L& 7% —
TRADD : TNFR-associated death domain protein
TRAF : TNFR-associated factor
TRANCE : tumor necrosis factor-related activation-induced cytokine
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1Y HHM/ET SH3KPB1 ORIEEEDOEM(CINSS) DEE

BE

Src family kinase 33L&/ ¥ —RBnFul ¥ F—¥ T, Bx DL FI—hoDUTF )V
GETRCEERZEZH-TVWEL, 2OV 7 TN GERBOBBIIRIEAR+ 53 ThHD, IV
3y Tt Src family kinase 2> TS 7 FARERK LA T I L2 BROLL T, Src family
kinase |ZfEETHFRY L _IEHFDEE41T-1-, Src family kinase ®—-2, Hek @ SH2 &
U SH3 KA B _AMIUTBERE 2- ATV RIEICE > T SH3 KAV IZRER THFHRI /- D
#{&F SH3KBP1 Z[FEL-, SH3KBP1 it X $fa{ko p22.1—p21.3 FEIHICFEL, CIN8S &
DAT G 73T hd CIN85-dSH3AB 2a—KRLU T e, MBI~ AVTFTH T2 -2 3 0E
T.CIN85 i1 665 7I /BT EMNH/20.FD N RIZ 3 50 SH3 AL %2Fh P RiZ PRR.C RIZ
coiled-coil KA % #E>, CIN85-dSH3AB 1% 404 73 VEAREHS720 CIN85 @ N KIZFETS
2 50 SH3 FAALL %KL, Zhbd mRNA XA EEMEBRICREBEL Tz, CIN8S &
CIN85-dSH3AB % 293T #EfaP T Hek K U Src A LTz, £7- CIN85 D&KLk Src-SH3
KALL LD in vitro DFESRBROFE R, CIN85 @ PRR /8 Src-SH3 KAV D=y NThH-Tz,
%@ PRR I Sre family kinase 0 SH3 K AL LISHIb B DF L 0B D SH3 KAV LRERT BT
LR TE IR DL 7 T IVREICEE L TWARTREME D RIES LT,
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H1HM  HEE

FIZR~F2 LI, Sre family kinase 13fi~x DL 72— LEBRNITEZ NSV Y F G
EICBL T, 2O Tl TEE 2K EIE F72LTV5, Src family kinase 1337 F M REIZEE 25
NIRE-G S VEROMEEREES TS 2 SOBEEMR AL SH2 KA & SH3 FAL %~
TVD, €5 T, Src family kinase @ SH2 KAA & SH3 KA S T BF L _ 0 ERRET S
L, MIaN O Sre family kinase 2SB5-§ 55« DL 7 FIRZEOHI MBS RZAL, OWVTTY
7 TR E AR EOBEED R E IZETIEEX LN AR BDOBEMAD- DO LY O 124t
T2 L TIEFICHBRIEN,

FoRTEARMMBEEREZRIET2HEIL, B kB GSTpull down EXSEISN TV B,
INOOHEIIEREICHIBEE AL TTA26038L REDZUAIVBRERTIHEIILIEE2Y
NEBTHEVSTRED D oIz, —F SH1SERANS Fields bI33lick>CHRESN-EER 2-
NATYYREZ, BN TOZ RG22 R OMEEREBRIET 5D EIcE AL
ETHD, BER2-NAT VYN EDOFIIIZ L I BOR A AHEERFIRA LR ThD, GALA ZIILD
ETDEERFIL, ot —4— EORRESIZRMT S DNA FBAFA L, BAGER FH#LHE
BEALERBRICEE LG LSS DIEELR AL DR ENTVS, 20 2 SOR AL RO BRI
EMERBUCHBTL X TV THEOT, MEEREZR 2 BEOF IV BEEENENES
KAV EEECR AN L DRGSRV BLUTRBRIE D, THL, 2BEDZ U R_IEIWHEEERT
HHEIIIEOEEENEER FLU CHEREEL, BERICHAZAEN TWABL R —F — BB FRIEMEL
15, BERHICITBE 2 DOUR—F—&EF., FxiE HIS3, lacZ R2EMMARAENTNT, ERXFY
Y REBEHTEERRETH DD, /2 X-Gal FMZE > Tan=—NEREENIC L > THEER
ERET 5, BIOZ R VEEMEERTAREDI L I E ROV —= S5, ST HEY
DE 3 Eha—R3% cDNA % GAL4 @ DNA BB RAMERB LT CRERHICE AL B &
%o T D% . GALA DIEMALR AL LS T D CTHELIZ DNATAT SV — 2 BERHTE AL EXF
DURBEMTEERL, 220 X-Gal BN L o THELGR EDau=—2HEL T, Z0an=—n588)
DERYELHBEERA TS cDNA ZBEET 5, B, i@ kit bRERIN, FEEITELDIIE
SR ERMEERVEER 2- T Uy RETRESN., TORESHESL TS,

GAL4
Activated Domain

Activation

—

Reporter Genes (lacZ and HIS3) pt——

GAL4
Binding Domain

GAL4 binding sites

Fig.1'1 B8 2- A7V FEDORE
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AEr i a T, Src family kinase DR E D —-> Hek 0 SH3 KA NFEG T B2 730
HeWt: 2 ATV NBIL > TR R LT, 0 BRORER. Bon-HREETF
SH3KBP1 L Z 33 —R§55 737 (CIN8S) Df#HT. Src family kinase &8 A VER ORAT
fER. R U SH3KBP1 DRAE< I 7 DIETRERIZ OV THRET S,
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W2f  MELFHE
1-2-1 ¥

SIRILRE VR 7 a—F U8 Hek Hifs B O Sre HifkiE Santa Cruz Biotechnology
Hb, i FLAG Hiffi3 Sigma BEALT-, Y2 2# 7 uyhTid horseradish peroxidase (HRP)-E
# Hi-V5 HifE (Invitrogen) . HRP-#Z3#% #i-Myc Hifk (Roche). R Ut HRP-#&i# Hi-FLAG Hitk
(Sigma)% FAV 7=, 293T MEAEEE# AEEHL L T, Dulbecco’s modified Eagle’s medium (DMEM ;
Sigma) X U482 1% (FBS; Gibco BRL) # =,

1-2-2  BER 2N A7 VoK

BERE 2-/°1 7Yy R EIX MATCHMAKER Two-Hybrid System kit (Clontech) Z V. ¥k
B OTaba— P> TERMLUTZ, ek Hek @ SH2 KA L SH3 KA (ENHckD 7 3/ BEER S
DE62~217 FH) 2RBRTH AT FAIREZLU T OLIER LTz, bk Hek ® SH2 KA~ SH3
RAALZa—R$% ¢cDNA %, th Hck ¢cDNA (Dr. N. Quintrell 255 &h7-)[5] #888IcL T
PCR (VA7 7 A4~—; AAGAATTCGTGGTTGCCCTGTATGATTACGAG. 7 v F VRS T4~
— ; AAGTCGACCGACAGTTTCTGGCAGAGCCCGTC) CTHR#IL~, &kiZ PCR EW% TA
Cloning Kits (Invitrogen)Z W\ T FAIK pCR2.1 IZH 7 7u—=07'L. 2% EcoRl R Sall
TUIL, BoNT=T7 5T AN pAS-2 XIF—D EcoRl/Sall yAMEE LI (ZD~_r2—%
pAS-2/Hck(SH2+SH3)EMES) , _ARTTAIK pAS-2/Hck(SH2+SH3) Z ErELY F 7 LAEIZ L~ CBE
B Y190 ¥RICEAUMEERLU:, BEERELIN 70 (—) ORI CERL, &85ICGAL4EES
{EHACR A L ORGSR B LU TRBMN A RE2 L MER H EcDNAT A7 ZY— (Clontech) T
BHEHL7-, WEEREIOLOBMEI/o— 13 NN 770 (=) afi v (=) ERAF V0 (=) R DR
3-7I/MTY = (25 mM) FMOLEHTHEFEL-7a—2 %, BIZ B —HI/bF —BiEHICIY
BIRUIZ, BtEIa— %20 70~F A8 (1 p g/ml) BRI HCEEEL , BEL CE-7o—u b
LT FAINERERL RICKBE ~EGBRL. IV S ITRINEERLE, BoNh-7T7A3IRKD
¢cDNA FAT7 5V — M OEBERINZF A ¥ —IRX—F—HBICLOREL, GO - HEE&R S %
GENETYX OF —#_R—2%F|AL THREaV—REEITo7=,

1-2-3  TI7—IATYVF A —avik

B 2- AT Yy RETHLN - HIREF 2570 — " DcDNARBERIIL T IV AT T~
—EIZLY32P-CTP CEB SN/ R M ER 7 0 — 7 2 ERILT-, eMER B L gtll cDNATAT S
U—(Clontech) # KIBH (Y1090r ) L& ICLBE RS EICFEE, /I — % {Eb¥ . Zhix=tot
N —2ZRA T ZAEREL, UV—7aRY o, Rk OBAEESR T o—7 AW TEH—rNU4s
TI74%AT o7, IRONT, BHEERLIZTT7—7&0EL0 HIRL CTRRBRAI) —= T 2480IRL ., B
HZRTIu—r2E 8GR, Bohiz Agtll 77—V b, cDNATA T 7Y —A % —b&PCR (-
AT T4 < —; GACACCAGACCAACTGGTAATGGTAGCGAC , 7 v F BV AT F7A < —;
GAAGGCACATGGCTGAATATCGACGGTTTC) IZL» THIMEL . A ¥ — Mo DR EERF %5
AZ—IR—F— R Lo THEHTL, CIN85-dSH3ABO £ R DO EEFIZRELT,
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1-2-4 CIN85 cDNA D/a—=7

CIN85-dSH3AB ® N RIZTFIET HHI[BEEFR Sspl Y+ FIHL T CIN8S O N K&/u—=
Y7 ULl, ehEMMERMER cDNA A7V —%FFL —MILT.PCR(EV AT TS~ —;
AGGATCCACAATGGTGGAGGCCATAGTGGAGTTTGAC . 7 v F BV A7 T A4 = — ;
AAATATTACTTTGCAGTAATCCTTGCTCTTTG) T CIN85 @ N K cDNA %2%&7-, 2h#%
BamHI K U Sspl THIWHL . EiZ CIN85-dSH3AB @ ¢DNA 7>5 Sspl B EcoRl THIWHLZT
7 A keI IZ, pEFI/V5-His C (Invitrogen) ® BamHU/EcoRI ¥ A iz AL -
(oEF1/V5-CIN85),

1-2-5 /—¥oFuayhk

Human 12-Lane MTN™ blots & (*human cancer cell line MTN™ blots (Clontech)% V>,
B OToba—VZiE->TERLT-, CIN8S DcDNATZF AT /B 331-665) 2 HlcT
¥ BT TA=—1EIZLD92P-CTP CREB SN /- EHEER T o — 7 2 ERL. 7oy hLiz, X7V A
IZFLE % . CIN8S Fu—7 AN v 7L, kA2 F T2P-CTPIZ K> TRE#ESNTZ B- T/ F U1K
SRS 0 — T eNAT VT A XEE Tz,

1-2-6  FBEHR~_R7F—DOER

LLF.PCR TRRBIEN cDNA 32Ty —4 P —THERSIZHEELE, V5 27 2%
CIN85 (V5-CIN85; 7 /BR7% & 1~665) DRBL~7 ¥ —XF1HE (1-2-4) THE L, £/-. CIN85
BEERRKEFg 12 OB IZ—%2UTFToOLIICEML -, CINS5-dSH3AB
(V5-CIN85-dSH3AB; 73 /EATR & 262~665) DRI~ 7F—|%, N K2 BamHI ¥4+, C EKiZ
EcoRl A% 2L5C PCR(EVAF T A< —; AAGGATCCACAGAAATGGACAGC
AGGACAAAGAGC . 7 v F v X7 5 4 = — ; AAGAATTCCTTTTGATTGTAGAGCTTT
CTTTATGTCGTT) T CIN85-dSH3AB ™ ¢cDNA #{EfIL. pEF1/V5-His C ® BamHI /EcoRI ¥
AMZFEALZ(PEF1/V5-CIN85-dSH3AB), V5-CIN85-SH3ABC(7I/E%&E 1~330) OFEHEAN
7% — X . V5CIN8 » c¢DNA # & M IC L T.PCR(E VvV RTF T A~ —
AGGATCCACAATGGTGGAGGCCATAGTGGAGTTTGAC . 7 v F BV AT T 4 = — ;
AAGAATTCCAAAGTCCGGTGGAAGTAACTTCACGAA) T cDNA %##R#L.pEF1/V5-His C
® BamHI/EcoRl ¥ A hZ#& AL 7= (pEF1/V5-CIN85-SH3ABC), V5-CIN85-dSH3ABC K& Ot
V5-CIN85-dSH3dPRR ORE /¥ —ik, £ £ CIN85-dSH3AB @ cDNA ##%ZLT PCR
( CIN85-dSH3ABC . & ¥ 2 7 5 4 = — ; AAGGATCCACAGAAATGGACAGCA
GGACAAAGGAAAAGGAAGGGAATAGACCCAAGAAGCCA . 7 v F vV AT T4 <= —;
AAGAATTCCTTTTGATTGTAGAGCTTTCTTTATGTCGTT: CIN85-dSH3dPRR. VA7 T4
v — ; AAGGATCCACAGAAATGGACAGCAGGACAAAGGCCGGCAGTTCGCTAT
CTGGCATCCTGGA.7 v F & A7 74~—;CIN85-dSH3ABC ¢[FL) THBL.pEF1/V5-His C
®  BamHl/EcoR1 ¥ A4 + & # A L 7= QEF1/V5-CIN85-dSH3ABC XK O
pEF1/V5-CIN85-dSH3dPRR), Myc #7 %>~ A Src (Myc-Src) DEBRARI7Z—ILLTDLD
WZAERL Tz, =7 & Src @ cDNA % Upstate Biotechnology &AL, Nhel KU AAIL TEIMH
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L&hie 1162bp DT TT A e, AL BT Smal TYIHENTZ 493bp DT TS AL MBI,

INoDT757 A e, BamHI A+ Nhel YA MIS&ZE LT pcDNA/mycHis B (Invitrogen) @
Nhel/Smal Y AMIEAL, Mye #7 %% otk Hek (Myc-Hek) it PCR(EV RS FA(=—;
GAATTCCATGGGGTGCATGAAGTCCAAGTTCCTC . 7 v F £ v A T 4 =~ —
CTCGAGTGGCTGCTGTTGGTACTGGCTCTCTGT) T 7= Hck cDNA % pcDNA/mycHis
A (Invitrogen)® EcoRl /Xhol HAMIFEA L, FNEF A S+ AT7x25—F (GST) &=V A
Src D SH3 KA LDREZ L RV B DHERIF— (GST-pull-down 7vEAH) 1L, <V A Src ®
SH3 FAALA (7T I/B%E 8 ~147) ® ¢cDNA % PCR(E VAT T4~ —;
AAGAATTCTTTGTGGCCCTCTATGACTATGAG . 7 v F & v X ¥ 5 4 ~ —
AAGTCGACAGCCTGGATGGAGTCGGAGGGCGC ) CT# # L . pGEX-6P-1 (Amersham
Biosciences) (Z# AL7-, FLAG #7 %% > PRR(7I/EAEE 331451) DEBER I/ ¥—
(pFLAG/CIN85-PRR) R % 3 5 SH3 ALY (FI/EERE 1-330) DRE NI —
(pFLAG/CIN85-SH3ABC)iX, CIN85 cDNA %752 T PCR (FLAG-CIN85-PRR, BV A7 7A
<—; AAGAATTCCGAAAAGGAAGGGAATAGACCCAAGAAGCCA, TvF VAT FA~=—;
AAGGATCCTCAGTCCAGGATGCCAGATAGCGAACTGCCGGC: FLAG-CIN85-SH3ABC.

TR FA4~—; AAGAATTCCGTGGAGGCCATAGTGG AGTTTGACTAC, 7> F LV ATFFA
<—;AAGGATCCTCAAAAGTCCGGTGGA AGTAACTTCACGAAG) TPRR R SH3ABC @
cDNA 757 A MR8 . pFLAG-CMV-4(Sigma)® EcoRl/BamHI YA MIfEALT:,

665 aa
| [CCHV5] vs-CINgs

—_ 1 ICCHV5] vs-CIN85-dSH3AB
(SH3KBP1)

V5-CIN85-SH3ABC

cC V5-CIN85-dSH3ABC

FLAG-CINB5-PRR

FLAG-CIN85-SH3ABC

Fig. 1-2 CIN85 RO ZEDRKAEDHERE
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1-2-7 293T MlAD— B HEis# (Transient transfection)

th 293THIAEIL, simian virus 40 Dlarge THUR A4 R B l# L & #a (embryonic kidney
epithelial cells) {CEARBRIE /2L T1 T, 10% FBSEEDMEMEL H CHE( - 12 LT, HZ
10 cmD ¥ —IZ 2 x 108(E D 293 THER 2 X, —RRss 1%, Vo BN LY MECHEERLE, Y
BRIV LD LI Clontechtt DX v M AL, FOFuba— U fE-> TEM LT, WEEBRIZIT 2
BEOBEA~NII—(ENEN 10ug3>FHLE) 2V, SRIIZZE_VF—5ANWTREIS
—DEE% 20 u giZRote, WHEMR) D 48 B % ICHMZEINL . 7uT7 7 —EHREA (protease
inhibitors cocktail, Roche) & & M-PER (PIERCE) 0.5 ml&ilx . HIMA AR LUT-14 3O BEL
THIRA R EREIL 7=,

1-2-8 S LHEE

#ARa K (0.3~0.5 ml1)iZ 1001 @ 50%Protein G (¥7-i% Protein A)-Sepharose
(Amersham Biosciences)Z X, 4°C T 1 BERIZ 0N LT-, #0478 T Sepharose £ — X%
BOBRE, ZNIZRBERRAOTEEZMZ, 4CT—HEPLHITHEBL, D%, 10041 @ 50%
Protein G (¥7-i% Protein A)-Sepharose /1%, 4°C T 4 BEEE-0 AL TREBE & B2 EIY
U7z, 1% (3B C Sepharose £ —X%%&, low-salt wash buffer (150 mM NaCl, 2% Nonidet P-40,
2 mM EDTA, 10 mM Tris-HCI pH 7.5), IR\ C high-salt wash buffer (0.5 M NaCl, 2%
Nonidet P-40, 2 mM EDTA, 10 mM Tris-HCI pH 7.5) T#E& L. HB%IZH5—E low-salt wash
buffer THE L,

1-2-9 GSTpull-down 7v&A

293T # f3 I V5-CIN85 . V5-CIN85-dSH3AB . V5-CIN85-SH3ABC .
V5-CIN85-dSH3ABC %7-1% V5-CIN85-dSH3dPRR #—@ {4 I BRI B H IS 7- Mg k2 AR
L7-, Src SH3 NAL & GST DOREF L _IEIIRBRA~IZ— (pGEX-6P-1/Src-SH3) # K I5HHE
BL21 codom plus {ZEAL, IPTG CTREFHEL CRBEIE, 7u77—EHEA (protease
inhibitors cocktail, Roche) &# B-PER (PIERCE) CHE & #EMEL. E LB K25,
Glutathione-Sepharose beads (Amersham Biosciences) CHERIL 7, 45 1 g D Src-SH3 KA &
GST DOFtE % /32'g % Glutathione-Sepharose beads IZEEL. ZHUZE L V5-CINSS &
UEER LGB —BEIGERIRRI T 293T MlaH&E M2, 4°C T 4 RRAGSHITHRIELI,
XHFBIC 45 u g @ GST ZEFE L7z Glutathione-Sepharose beads %V iz, L 4yBECTE — X% [H
IX L. low-salt wash buffer. X\ T high-salt wash buffer. & |Z low-salt wash buffer THcifL
Tetk, VxRAF T ay NCERITLI,

1-2-10 YxRAR¥ 7 uyh

Bon- G, s Ea e Bt TICEERY 7 Z7INTINS VERKE)
(SDS-PAGE) G4yl 7-1% . PVDF & (Millipore) IZh7v 277 —L T 4 MIE7 V7 I (BSA) ¥
7 ey ro—2 (K B ALK T ay¥ /L, 0% HRP EEHE LGS & LERE
HETRHL. X 87V ALz,
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1-2-11 SH3 FAfY TLA

TranSignal SH3 domain array (Panomics Inc)% AW\ C T 7 aba— |l ft->TEEL
2o SH3 AL DYH KL T CIN8S D PRR (V5 #7 %%-> . LLF V5-PRR LF-9) LA F DX
WML/, CIN8S @ cDNA 8 B L T PCR(tE VAT T A4~ —;
AAGGATCCACCATGGAAAAGGAAGGGAATAGACCCAAGAAGCCA. 7V F VAT T4~
— ; AAGAATTCCGTCCAGGATGCCAGATAGCGAACTGCCGGC) T PRR (7T I/ B E E
331-451) ® ¢DNA %2#ML.ZN% BamHI K EcoRl TYIWHL T pEF1/V5-His C @
BamHI/ EcoRI A MIEAL.EBIZZN% BamHI L O Agel THIEFL TV5-PRR @ cDNA #2157,
Z® cDNA % pEXP @ BamHI/Agel 4 AMI#E AL T V5-PRR ORB /77— HBEL . i K5
E(ToplO)ICEAL TR EERR L, ZOKBE 5% L. IPTG CREFHEL CHlaHREL AL,
UM REE#RELT=, SH3 domain array LUN VRERZ RG-S HRP Zi#i#H V5 Hilk% 7oy hL T
SH3 KAAL ¢ V5-PRR ORIGEBRHH LT, Array D& EITIZIE SH3 ZL /7 E D FIK CAR Y M1,
BEATITIZZ O 1 IZFH RSNz SH3 ZU I ERARY I T3, Array IZARYMENLTNEE
SH3 # /X7 E DA F% Table 1-1 IZRLT,

1-2-12  #% in situ N TIVF A ¥ — 3 (FISH)

RIS OBES -V 78k %, phytohemagglutinin FE T 10%FBS ¥/l o minimal
essential medium (o -MEM) T 68-72 FE &%, 7oET7A*FUUP (0.18 mg/ml,
Sigma) CAEL T S #ICHEEARFAI -, £FPRALI-MIIL0LEERM o -MEM T 3 [E¥E
#1%. thymidine (2.5 1z g/ml) #5511 o« -MEM T 6 R i35 E L TM #loMia% &=, €0k, MiazE
L., (KRAE TV M EEL . R AEERLERL, DNA Yo—7 (23, 1gtll 77—¥
cDNA FA47 7Y —:6E b7z CIN85-dSH3AB D £2& cDNA (2.0 kb) ZE 4 FAZ#L TRV,
B F BT O —T % 50%FNVATIR, 10%HEET ¥ ANT U2 EUNAT IS A B — L a WEiE T
T 75°C. 5 &8, BEMESE -, FISH B HiX, Heng HD (34, 3511~ TEML=, T7hbb,
YetatkiZA% 55CT 1 BEfll, A — 7 THEL, RNase LB D%, 70% AV LT IF/2xSSC
(standard saline citrate solution)i&9IZ 70°C. 2 ZHIRL TAEMIE T, =7/ —/VTHAKE,
ML - LA EIERIC, BERSE T FUER S o— TRl — N T VA XSRS,
Yefa (REE AL Y, AT VE AR A F UER T 0—T 2 Y ¥4 F o hilk, FITC i
Y IgG Fiik T % U DAPI TH&L, FISH ¢ 7V & DAPI INURRE— Rk LT,
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Table 1-1.

Complete names of SH3-domain proteins

Pcz:;m Abbreviation Eull name

Al 2 Amphiph. Amphiphysin

A3,4 Dig2 Discs large homologue 2

AS5,6 VAV Vav 1 oncogene product

A7,8 BLK Beta-lymphocyte specific protein tyrosine kinase

Bl, 2 CcCB4 Dihydropyridine-sensitive L—type calcium channel beta—4 subunit
B3, 4 EMP55 55K erythrocyte membrane protein

BS. 6 NCK(3) SH3 domain #3 of the melanoma cDNA encoding‘a cytoplasmic protein

’ consisting of the src homology units SH2 and SH3

B7,8 AbI(1) Abelsen tyrosine kinase, SH3 domain #1

ClL,2 SPCN Spectrin alpha chain (non—erythrocytic)

C3,4 FGR ~ Cellular Gardner—Rasheed feline sarcoma virus protein
Cs5,6 Y124 PAK-interacting exchange factor beta

C7,8 PLCr Phospholipase C gamma 1

D1, 2 Cortactin Cortactin

D3, 4 SLK Proto—oncogene tyrosine protein kinase FYN

DS, 6 PEXD Peroxisomal membrane protein pex13

D7,8 Riz Retinoblastoma—associated binding protein

El, 2 MLPK3 Mixed-lineage protein kinase 3

E3, 4 Nebulin Nebulin

ES, 6 BTK Bruton Tyrosine Kinase

E7,8 ITSN(2) Intersectin, SH3 domain #2

F1,2 Yes 1 Yamaguchi sarcoma virus oncogene homologue 1

F3,4 c-Src Cellular Rous Sarcoma Virus

F5,6 RasGAP GTPase—activating protein

F7,8 ITSN(1) Intersectin, SH3 domain #1

GlL 2 Lyn Lyn protein non-receptor kinase

G3,4 FYB Fyn binding protein

G5, 6 PSD95 Presynaptic density protein 95

G7,8 TXK TXK tyrosine kinase

HI, 2 SJHUA Spectrin alpha chain

H3, 4 Hek Haematopoietic cell kinase ‘

H5, 6 Tim Rho guanine nucleotide exchange factor (GEF) 5

H7, 8 GST Glutathione S-transferase

I1,2 Itk Interleukin-2-inducible T—cell kinase

13,4 VAV2 Vav 2 oncogene product, SH3 domain #2

15,6 HS1 Haematopoietic specific protein 1

J1,2 CRK Avian sarcoma virus CT10 oncogene homologue, SH3 domain #2
J3,4 NOF Neurite outgrowth factor

15,6 Abl(2) Abl, SH3 domain #2
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I3 R
1-3-1 SH3KBP1®DZo—=>7%

ERHckDSH2 KA ESHE K AL & _A MWV 2~ A T Vo RIEIZ L > T e Mg B 3k
cDNAZAT V=649 3 x 10D I/u—L % ZY—= 7 L N TR 770 (=) g (=) B
FON=) RV TI/NTY = (25 mM) HIMOEHCHFEL- 70— % 150 Yy 2 7y 7 L=,
FENTINODHFNE 51 Ja—2 D B-HFI o —CEtera— %871, 20 51 Zo— O ER
FIZREL RED D —RFBEEIT-12L 25, p130Cas[36]. Efs[37] % ('GAP[38] D L5742 BE A 72/
JEDBRIESNIZ, TNOOMICHTHREFIDI/o— (clone 58) 23— Bohofe, Ziut 2.1kbD
cDNAT 364 7 /BREL T —FL TV ANKROFIFRBIAE L % R\ VTV, ZDclone 58 A3Hck
DSH2 KA ESH3 FA L DEBLIRER T B0 EER 2- /AT VY RIETHR -, HkDFNZh
SH2 KA (73 /Be# 121~217) RUSHS KA/ (73 /B 2 62~ 120) B0~ A M fERUL .
clone 58 ERISEHT=LZA, SH2 KA DRANNT B-HF I M A —PRIETHY . SH2 KA
IIEE LR o7z, — 75 .SH3 KA ElE ~A ML= & idclone 58 DHEIZEHLT. B-H55
M —BBEL 2o TREBRILHIE TER Do 7= (Fig. 1-3), f€-5TC.clone 58 IXHckMSH3 KA &
fEETHLEZ LN, Clone 58 IINKOEERBAIALZ RN TVET=H, £ B DcDNAZEL-HIT
EMEEER A gtll 77 —UcDNATAT 5V~ ANTTF—INATVF AP —L aL th2fTFoT, &
DGR 2.0kbDODNAZ R, ZIUL 404 T/ BMBRENLREREREEIONDYL /I BEa—KRL
Tz, > TZDORIEF%SH3KBP1 & %14 L. GenBank 2 H 5L 7= (accession number
AF329267), ZZTRONIZRIEIT, BICHESNT 665 T /BEEEN SR BCINSS[1]DR7
FAL T NYT A REHBALI- DT, CIN85-dSH3ABL #5282 L=, CINSS X DHEEMER A
VEENIETETE—5 0BT, NERIZ 3 DDSH3 FA(Y, il /Y Yy F 728885 (PRR). C
R IZcoiled-coil K A & HE- Tz, CIN85-dSH3ABIINFKIZHEET S 2 DDSH3 KA KW
TV e, Fig. 1-4 IZZNODOE EERFIE 7/ BEE S 2R LT,

1-3-2  1HEZLW (SNPs)

SH3KBP1 DB EES| %, BER 2- A7 VY NETELNIZ0— (accession number
AF329268) &, Lgtll 77— cDNA A7 7Y —noE6NT-7 02— (accession number
AF32926T) IZ W CEEMIIC LB L 722 5.1 HRER2>THY, SNPs DOFEEMES RSN, Zh
X382 FBH DT I/EENT 1Y (CCA) »HuAL ACTAIELL TV, hE M ERE Sk cDNA 54
T IV—%T 7L —NMNILT PPR fHii® PCR 21T\ Bbhi=ro— O ERFIZR L5,
3/4 371l (CCA) . 1/4 B3rA(CTA) Th-Tx,



Bait plasmid

=
£
% N o
5 N O N D Ny
o T o A NI
Prey plasmid ?E QAT QI QI
pACT2/control : i‘
PACT2/CIN85-SH3 || i »

Fig. 1-3 B 2- A7 VyREEIZELD Hek SH3 KA LDRES

Yeast strains containing pAS2-1, pAS2-1/Hck(SH3+SH2), pAS2-1/Hck(SH3) or
pAS2-1/Hck(SH2) were transformed with pACT2/control

or
pACT2/CIN85-dSH3AB. The colony was tested for B-galactosidase assay.
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atggteggaggeccatagtggagtttgactaccaggcccageacgatgatgagetgacgatcagegtgggtgaaatcatcaccaacatcagg 90
M VEAI VEFDYQAQHDDELTI SVGETITTNIR
aaggaggatggaggctggtegggageeacagatcaacggcaggagaggtttgttccctgacaactttgtaagagaaataaagaaagagatg 180
K EDGGWWETGO QI NGRRGLTFPDNTFVREIKZKTEHM
aagaaagaccctctcaccaacaaagctccagaaaageccctgeacgaagtgeccagtggaaactetttgetgtettctgaaacgatttta 270
K KDPLTNKAPEIKPLHEVPSGNSLLS ST SETIL
agaaccaataagagaggcgagegacggaggcgecggteccaggtggcattcagetacctgecccagaatgacgatgaacttgagetgaaa 360
RTNKRGERRRRRCOQVAFSYLPOQOQNDDETLTETLK
Gttggcgacatcatagagetggtaggagaggtagaggaaggatggtgggaagetegttctcaacgggaagactggaatgtttectteccaac 450
veDIlI I EVYGEVEEGWWEGVYVYLNGKTGMFPSN
ttcatcaaggagetgtcaggggagtcoggatgagetteggeatttcccaggatgageagetatccaagtcaagtttaagggaaaccacagge 540
F I KEL SGES SDELGI SQDEOQQLSKSSLRETTSG G
tccgagagtgatgggegteactcaageageaccaagtctgaaggtgccaacgggacagtggcaactgecageaatecageccaagaaagtt 630
SESDGGDSSSTKSEGANGTVATAAIQPKIKY
aagggagtgggctttggagacattttcaaagacaagecaatcaaactaagaccaaggtcaattgaagtagaaaatgactttctgecggta 720
K 6 VGFGDIFKDIKPI KLRPRSIEVENDTFLZPY
gaaaagactattgggaagaagttacctgcaactacagcaactccagactcatcaaaaacagaaatggacageaggacaaagageaaggat 810
EKTI GKKLPATTATPDS S SKTEMDS SRTIKSIKTD
tactgcaaagtaatatttccatatgaggcacagaatgatgatgaattgacaatcaaagaaggagatatagtcactctcatcaataaggac 900
YCKVYI FPYEAQNDDELTIKEGDIVTLINKTD
tgcatcgacgtaggctggtegeaaggagagetgaacggcagacgagecgtgttecccgataacttegtgaagttactteccaccggacttt 990
¢C I DVGWWEGELNGRRGVYVYFPDNFVKLLTPPDETF
gaaaaggaagggaatagacccaagaagccaccgectccatecgetectgtcatcaaacaaggggcaggcaccactgagagaaaacatgaa 1080
EKEGNRPKIKPPPPSAPVYI KOQGAGTTETRTEKTHE
attaaaaagatacctcctgaaagaccagaaatgettccaaacagaacagaagaaaaagaaagaccagagagagagecaaaactggattta 1170
| K K1 PPERPEMNLPNRTEEKERPEREPKLIDL
cagaagecctccgttectgecataccgecaaaaaagecteggecacctaagaccaatteteteageagacctggegeactgecccegaga 1260
O KPSYPAIPPEKEPRBRPEPETHESLSRPAEALPPR
aggeoggagagaccggtgggtocgetgacacacaccaggggtgacagtccaaagattgacttggcoggcagttcgetatetggeatectg 1350
RPERPYGPLTHTREGD SPKIDLAGS SLSEIL
gacaaagatctctcggaccgcagcaatgacattgacttagaaggttttgactcegtggtatcatetactgagaaactecagtcateccgace 1440
DKDLSDRSMNDIDLESGFDS SYYSSTEKLSHPIT
acaagcagaccaaaagctacagggaggeggectecgteccagtecctoacatettcatecctttcaagecctgatatettcgactcccca 1530
T SRPKATGRRPPSOQSLTSSSLSSPDIFDSTP
agtcccgaagaggataaggaggaacacatttcacttgegeacagaggagtggacgcgtcaaagaaaacttccaagactgttaccatatce 1620
SPEEDKEEHILI SLANBNRGYDASEKT SKTYTIS
Caagtgtctgacaacaaagcatccctgecgeccaagecggggaccatggcageaggtggcggtgggccagoccctetgtoctcagogegcg 1710
Q VSDNKASLPPKPGTMAAGGGEGPAPLSSAA
Cectcccccotgteatcetotttgggaacagetggacacagagecaacteecogtcotetgtteggcacggaaggaaaaccaaagatggag 1800
PSPLSSSLGTAGHRANSPSLTFGTETGIKTPIKMNE
Cctgoggccageagecaggeggccgtggaggagetaaggacacaggtocgegagotgaggageatcatcgagaccatgaaggaccageag 1890
PAASSOQAAVEELRTOQVRELRSIITETMKDOE GO
aaacgagagattaaacagttattgtctgagttggatgaagagaagaaaatccggcttcgettgcagatggaagtgaacgacataaagaaa 1980
K REI KQLLSELUDTETEIKIEKTIRLRLOMEVNDIKEK
getctacaatcaaaatga 1998

AL QS K =*

Fig. 1-4 CIN85 D K/ F| 7/ BEECS

262 & B O AF A =2 (FF) 16 F At CIN85-dSH3AB DEFITHD, 382 HFA DT v ) > (R
F) N 1EELR (CCAvs CTA) OfLif,
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1-3-3  /—H¥oTuayhk

S—=YrTay M O/RERE Fig. 1-5 10K LT, SH3KBP1 @ mRNA 13/A< & H&CHRBEL
TRY, EEEOMIAK THRIAL TV, 3 2L 4 BEOS FEORSTHEBENBES.
3.5kb DERBEMHITIA FHMIC AL TRY. 2. 2kbDEBEMAITIGME M. R KRB TEESN -, &b
K&V bkb DERBAIIAEE NZE OMICH<BR S /ISR EEE K (2kb) FEEAS LIS B
IR I, T LIS RBLORTI RO L IR, BIE. KA mEK, kOO 7 r
NBEIN KB /NS R OO TV F A Thotz,

Probe:CIN85

Probe:B-actin

Fig. 1-5 SH3KBP1 ®/—¥% 7 oy Mgl

Human 12-Lane MTN™ and human cancer cell line MTN™ blots (Clontech) were
hybridized with a 32P-labeled probe corresponding to a CIN85 cDNA fragment
(amino acids 331-665); after stripping, the filters were re-hybridized with
32P-labeled human P-actin probe according to the manufacturer’s instructions.
Left: human 12-lane MTN blots, Right: human cancer cell line MTN blots.
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1-3-4  Hck R Src ¢D#EES (in vivo)

293T #iAEIZ, Myc-Hek F7-iX Myc-Src &, V5-CIN85 %7213 V5-CIN85-dSH3AB #Z %
A A DR T—@BMEIC I RBR S | Ml iR E AR L2, ZhEH Hek FUiEF/ 135 Src Hiks T
GBEILBE LR, REEA B2V 2RI T ay b TRITLT., 20O E ., V5-CIN8SS KU
V5-CIN85-dSH3AB % Myc-Hek 7213 Myc-Sre &3EIZIEREL, Zhbid 293T MRS THU MIHE
AL TWBEZ LN (Fig. 1-6),

V5-CIN85 +  V5-CIN85-dSH3AB +

o < 3]
— — ——
2o 2 20
o 0O oy (5] (g &
Cc > O P O >
o = 0O =2 O=2
o-Sre a-Hck  a-Src

Blot:

Fig. 1-6  CIN85, CIN85-dSH3AB & Hck & U Src LDOFEE

Human embryonic 293T cells were transfected with Myc-tagged Hck or Src
expression vector in combination with V5-CIN85 or V5-CIN85-dSH3AB
expression vector. Lysates were immunoprecipitated with anti-Hck or
anti-Src antibody, and the blot probed with anti-V5 or anti-Myc antibody.
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1-3-6 HEZFHPDEE

CIN85 IXZ D43 FHIZ 3 50 SH3 KA & PRR ## -, fit->TZhHo SH3 KAS L PRR
BEVNIREELTERBEEZHL, -0 FREEETHMEIMITRRE, BE#R CIXE 20 SH3
KA L PRRIIREG T HEVOEMEIR9, 408, fEALARVEVORE41HBFET S, £Z T, &I
293T #HfeiZ, V5-CIN85-SH3ABC & FLAG-CIN85-PRR % —ifith |zt B8, Bohn-#iflafh
HikZH FLAG fUATRELEL%. REEEGBEZVAY Ty NCRRIT LI, ZOREE.
V5-CIN85-SH3ABC (X FLAG-CIN85-PRR &3titL, H 2 SH3 KAS L PRR 343 FARKGEE %
LTWBZEMNREINT (Fig. 1-7TA), — 5, V5-CIN85 & FLAG-CIN85-SH3ABC F/-i
FLAG-CIN85-PRR # — i@t IC £ H B I F TH FLAG A TREKBELIZHE 2L, V5-CINS5 iT
FEUeh ol ZOMR T2/ RIL. BERORBRIFER L —ET 5, Thbb, & TREIL N
A NTFZT AN EROTRERLTRY, FALARVEVOEREIL CINSS 5+ 2% AV TRERL T
W5, TNHDOFEENL, 293T MIBAIZFEIEL L V5-CINS5 X, 3 TiZ SH3 KA PRR 34 FWH
FEAEELTRY, B IE 72 FLAG-CIN85-SH3ABC %£7-iX FLAG-CIN85-PRR I3 &HFE K
STWEATREMEZ/RL TS,

A B V5-CIN85 +
[ |
Q Q
e @
g  Sg
V5-CIN85-SH3ABC + % o 5 o
T 28 23
fé Z =z Z Z
—~ o 599 599
Y £e¢ £09
o
3 é% ST i@ S
IP.o-FLAG Lysate
IP:a-FLAG Vs T
SV R g m—
o
‘e m
S [
m o-FLAG

Fig. 1-7 CIN85 ® SH3 KA & PRR O EKIG

(A) 293T cells were co-transfected with V5-CIN85-SH3ABC and FLAG-CIN85-PRR
expression vectors (10 pg each). Lysates were immunoprecipitated with anti-FLAG
antibody and the blots probed with anti-V5 or anti-FLAG antibody. Bottom row indicates
the presence of V5-CIN85-SH3ABC and FLAG-CIN85-PRR in the cell lysates. (B) 293T
cells were co-transfected with V5-CIN85 and FLAG-CIN85-SH3ABC or

FLAG-CIN85-PRR expression vectors. Lysates were processed as described in A.
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1-3:6  GST-pull-down 7v¥A

Src @ SH3 KAA & GST DRGSR & fEESET-E—X Iz, V5-CIN8S R U\% i K S fb%
—EPEISERIFEBRS W7 293T M0k s RISSE, Sre D SH3 KA LDOREE LT T2,
FDfER. V5-CIN85, V5-CIN85-dSH3AB K Uf V5-CIN85-dSH3ABC 13t —XIZ#EA LIz, L
L. PRR #K4&L7- V5-CIN85-SH3ABC & 1} V5-CIN85-dSH3dPRR it — Xz & LR o77,
— 5 RIBIZBVVZGSTE T A& —X2iE, V5-CIN8S R VG R e iKiT &< L
-7 (Fig. 1-8), €-7TC Src ® SH3 KA /121X CIN85 @ PRR M fE& T 5LE 215,

GST
| GST-Src(SH3)

| Lysate

V5-CIN85
V5-CIN85-dSH3AB |
V5-CIN85-SH3ABC |

V5-CIN85-dSH3ABC |
V5-CIN85-dSH3dPRR |

Coomassie

Fig. 1-8 GST-pull-down 7yt A

A pull-down assay was performed by incubating GST-Src (SH3) bound to
Glutathione Sepharose beads with lysates of transfected 293T cells at 4 °C
for 4 hours. After washing the beads, the bound proteins were resolved on
SDS-PAGE and subjected to immunoblotting, and the blot probed with
anti-V5 antibody. Lower panel is Coomassie staining.

27



1-3-7 SH3 KFAL» TLA

CIN85 @ PRR 73 Src family kinase LSO #2708 D SHS KA 2 b FEA S BIEH h He R
T 57, SH3 RASL T oA %4T o7, 7L AIZ1E 37 FEiHD SHS RAL BRI E IR ARy RENT
V553, CIN85 O V5-PRR (3 Hek & Fyn (SLK) 0 SH3 R AS L LB B fEA LT, RV T, Yes. Lyn.,
Interleukin-2-inducible T cell kinase (Itk), peroxisomal membrane protein pex 13 (PEXD).
Abl, £LC phospholipase Cy 1 (PLC v )IZHFEDME TS L (Fig. 1-9),

ABCDETFGHI J
| *® e

O ~NOO O D W N =

A B C D E F G H | J
Amphiph | CCB4 | SPCN |Cortactin | MLPK3 | Yes1 Lyn |SJHUA Itk CRK
Amphiph | CCB4 | SPCN |Cortactin | MLPK3 | Yes1 Lyn |SJHUA Itk CRK

Dig2 | EMP55 | FGR SLK | Nebulin | ¢-Src FYB Hck VAV2 NOF

Dlg2 | EMP55 | FGR SLK | Nebulin | c-Src FYB Hck VAV2 NOF

VAV | NCK(3)| Y124 | PEXD BTK |RasGAP|PSD95 | Tim HS1 Abl(2)

VAV | NCK(3) | Y124 | PEXD BTK |RasGAP|PSD95 | Tim HS1 Abi(2)

BLK Abi(1) | PLCr Riz [ITSN(2) | ITSN(1) | TXK GST

BLK Abi(1) | PLCr Riz  [ITSN(2) | ITSN(1) | TXK GST

O N D O WN -

Fig. 19 CIN85 PRR 2U#H NiZL7z SH3 AL T LA

A TranSignal SH3 domain array from Panomics Inc. was used
according to the manufacturer's manual. The PRR of CIN85 (331-451
amino acids) with a V5 tag was used as the SH3 ligand. In the first row,
proteins were spotted undiluted (odd numbers); in the second row they were
diluted 1:5 (even numbers). The table on the under lists the SH3 domains

on the array.
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1-3-8 SH3KBP1 Oifa{k~ ot

FISH =t 7 OfE$% Fig. 1-10 \Z/RLT=, FISH 7+ /it X § {60 short arm (242
BICRR STz, 168> T SH3KBP1 #{5 Fid X Qo p22.1—p21.6 fEAIZ v v FEni-,

FISH

Fig. 1-10 SH3KBP1 Ok~ ot’ 7

(A) Left panel shows the FISH signals on a human chromosome; right panel
shows the same mitotic figure stained with DAPI to identify the X
chromosome. Arrow indicates symmetrical double spots of SH3KBP1.

(B) Diagram of FISH mapping results. Each dot represents double FISH
signals detected on the human X chromosome.



FEali EH

B 2- AT Uy RIEIZE > T, Src family kinase ®— B T2 Hek @ SH3 KA AR T2
PRV EDRIGFLELTSH3KBP1 % R LTz, $ 4 SH3KBP1 % R H U7 (55F HFE 1999
£ 10 A 29 B)42]0LiZIZFEEHIZ, Take HOF N —TFH Chl \ZEETAEHRI L _IBELLT
CIN85 (Cbl-interacting protein of 85 kDa)% RHL. 8% L7~ (Received Dec. 29, 1999)[1],
SH3KBP1 i3 X R {kDp22.1—p21.3 FIRICFIEL, 2 DD /I HE CIN8S LEDATTAL
737 R CIN85-dSH3AB #=1—KL TV /=, CINS5 I% 665 73 /B M H40 . FD N KT 3
20 SH3 FAL % F¢H 912 PRR.C I coiled-coil KA1 %#->[1], CIN85-dSH3AB i1 404
TIBEFEEN /2D CIN8S @ N RIZFEETS 2 2D SH3 KA &KL, ZhbD mRNA 13/ELE
AR IR HBL TRV, BIZSH3RALUTLA12L->T, CIN85 @ PRR I, Src family kinase. 4
Hck X° Fyn @ SH3 AL NZBEER T DM, TDOMDELDZ L 737G D SH3 FAL NS T3
ZEDEABMNI A2 0T, o THIBAN S 7 MR IZB VYT, CINS5 1X, Src family kinase D53
VT T IMBEDHR LT  EDOMDERRIE S 7 IRZEICEEL COBFTRER SRS N,

CIN85 DT ybhaEns &L T Rukl(43]& SETA[44]%% 2000 SFEiCHRWVCHRESN T, $/-, F
FICHEEPELUL TWAERT U R EEL T CMSHUSI BB EENTWS (Y RFERSLLT
CD2AP[46] %721 METS- 1471838 EXNTW3), Zhbidun$hb N KIZ 3 5D SH3 KA,
gz PRR.C KIZ coiled-coil KA 8L, ZDHEEDELIMEA S, CIN8S & CMS IZEH LW
TE—=B R IBEDT 7V —% KT 5[48], CIN85 & CMS DFf:Ei%, CMS iZ CINS5 IZIZEVW T~
FUREBETF— TR ORTHD, £/, CMS ELEFITE 6 LAk (6pl2) I/EL TS,
CIN85/CMS family DHHRBEFIIRHEREMITITRFESNLTORWESIT, vavvayx #if,
BERD DI RS TV [48],

CIN85/CMS 77U —DF /3 7'EIZi%, SH3FASV R RPRR 2N L CE RS 7L /30
WfEE T %, SH3 FAA/IZiX, Cbll1, 49, 50], Cbl-b[61]D 2% F YK —+F B-cell linker
protein BLNKI[41], CD2 receptors[44] . 7 Rr— 2L ¥ 2L —Z— D AIP1/Alix[52] B O
SB-1[44]1 535 E T2 EMWEIN TV, SH3 RASATIT—KEIIC PxxP EF—7 254 LI53].
CMS » N RD SH3 KA 1L CD2 L& FF—DF A7 11 PxxP £F —7 L&A 5[46], LAL, 3
20D SH3 RA DFEEG R EMIT—HR Th2\, CIN85/CMS ? 3 50 SH3 KA 1E, Cbl dFsff
EIZFET 2RV PxxP £F —7Tid7A<, Cbl @ C RICHFET /M2 nIvTF —7
PxxxPR 721 Px(P/A)xxR IZ#E& 3 5[39, 54], —F . CIN85/CMS @ PRR iZiX, PI3-K p85a
[43], Grb2[43, 44]. p130Cas[41]. Src family kinase[45]. endophilins[49, 50] % U} cortactin[55]
DBREETHIENWMEIN TS, CIN85 @ PRR IZELD PxxP £F —7%FF->TKY, Lo THIxIE
endophilin & cortactin D X512 CIN85 @ PRR /ML TEEDZ L _IELIEELES[55],

CIN/CMS DR TAIESEITE LEFY—Fa 3 —ERTK) DF Y LFalb—
IRV T T IARERIE, 77 F MR ERERORIE, €U THRMRT RN — A0l & Sk
AE% 7R 97[48], B, CINS5 13 Cbl & (N endophilins & & {4 (Cbl-CIN85-endophilins) TR L
RTKs . 9725, epidermal growth factor (EGF) < hepatocyte growth factor (HGF) KUt
platelet-derived growth factor (PDGF) OL &7 #—D U RHYAh—T A@NTHBIENERL
MZENT=[49, 50, 56-58], Cbl IFiEMLENz RTK IKEALTINE2LXF LT3 —F T,
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Cbl-CIN85-endophilins & %L . endophilins 43 dynamin < amphiphysin &2£[@ CRTK
AN O RY —AZEYATe, 72, Cbl 12L->T CIN8S5 I3E /2 XF ALEN T, =KV —
MZEVAENT RTK # Multi vesicular body (MVB)IZERHEL , VY — A3 iR R ~LEL, ZD LS
(= CIN85 % RTK ¥ 7 /ARED R 717 il @) TV 548, 571,

—F . Ful o F—BEEVL 72 —ITL, Src family kinase 72X OEZE SR OF o
o F—ERREALTIOL T Y —bDU T FMREIEEL TWEBENR S, AkIial
TRLIESIZ, CIN85 @ PRR % Hek ®° Fyn @ SH3 KA L3R L. £OMD Src family
kinase &biEE T 5, $£->T CINS5 & Src family kinase # & &I Src family kinase 2318537 F
B EEOEERIEIZ B o TV AL FREND D ZOBEE EOBEIZ OV TIITRARZRADR S,
K7 ar TIORBEIC—S>DEIZELTRT,
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B2 TNF-ollko THEINDT R AT 585

— CIN85IXTNF LS5 —1 7 IRIEEEED A 73—
T.TNF- o FETRr— A% L X a2l —pT5 —

EE

JEEEREF- o L7 ¥—1(TNFR1) XLt 72— L EABERR L CWEE2 DT FTH
—Z R EENUTHIBNIZT £ LT OB E DY T F N EARET S, EL T, EDEFL T TV
IX NF-xB ®° MAPK K& (* Akt #¥EHE(L T, Src b¥7z TNF- o i2X-» TER LS. EE LS hiz
Src i% NF-«xB <° Akt #{EMAL 35, £72,v-Src ZHIBITIBRIFBBIE DL TNF- ¢ IZX>THEESN
HHIRAFEA WA T D, ZD LT Sre 1X TNF- o REHEDEF L 7 F V%2158  TNF- o FHET R —
VAZEELTWADR, ZOFEMRAN =X LXIToZDL TV, RiEZI 3T CIN85 % Src
family kinase ¢HEETHILERLI, At a2 Tid.CIN8S5 28 Src &&H1Z TNFR1 BE&H&KICE
Fh, TNFR1 26037 FAAREEZAEHL QDA LERET D,

CEM #ifaiz CIN85 @RI/~ #iE (CEM/V5-CINS5) ix TNF- o FFE 7 Rh— RiZ
T BEEZENEEY, 2 o — VR EVIER E D TNF- o TP RNV RADFEINTZ,.CD5 5
7 Rh— AR T BRI R Ui h o Tz, CEM/V5-CINSS O fahh ik % Ht TRADD Hiik,
U cIAP-1 Hi{&. 5L TRAF1 Hiufk. L TRAF2 Hufk, R U5 TNFR1 HuiE THREILKE T 5L CINSS A3
7k L7=43. 5t FADD #ifk., #T RIP HiiK, 51 caspase8 Hifk, &k U4t TRAF6 HuiE TiddtitLizd -
7z, 7= CIN85 X TNFR1 MENEIRICE B & L720357 25 Sre, Cbl & Uf phosphatidylinositol
3-kinase (PI3-K) ¢ E S A L7z, TNFR1 MIEAEIRIZ Src IXE A S L7245, Cbl KU PI3-K i
FEALehol-, CINSS DFERRKEDOKREHH.CINSS @ 3 2D SH3 KA /1L TNF- o FHEHT R
M= AMEEDRIZUNATHY, £72 PRR bR R{BESRETR T DTS ETH -T2, TNF- o FlE
IZ&E 5T Sre iV B{bEN.FL T Sre &, CIN85 XU Cbl DFES MU, Tz, avba—/lla
TiL TNF- o Hl#IC k> T Akt 1 ZIEHEILEN 52, CEM/V5-CINSS #ilg Tix TNF- o FIBICL~>T
Akt DIEMALASHEI LT, LLEDKE 2%, CINS5 1X Src 241U C TNFR1 #E&&IZ& £, TNFR1
MHEDTRI— AL T FIZ Sre EHITBAEL THWAHZEERL TV,
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w1 WS

TNF- o OF#IZE~>T, TNFR1 32 7 Rh—L ACELHE LT AV Sk, NFB,
MAPK, KU Akt Z{EMALL TP Rb— L AWM 2EF LT AD, 2 FMDReoT T vk
HREAIEET S, TNFR1 OMABHKAA 121X death domain 237F7EL . TNFR-associated
death domain protein (TRADD)® death domain SEERFEAL T3, 20 TRADD #/rLTEIZ
Fas-associated death domain protein (FADD). TNFR-associated factors (TRAF1 and
TRAF2). receptor interacting protein (RIP). inhibitor of apoptosis proteins (cIAP1 and
cIAP2)& o7z TNFR1 CEERETERL CWABRRT ¥ 7 — 2 RO Ba LT ZOLHels
BED Y 7 F N EBAREL TWA[59, 601, TNF- o OF 227 /Vix, TRADD-FADD #E&K%EHL
T caspase 8 If&x b, CD95 FHEM T Rh— ADBEE LRI LT, caspase 8 ZIEME(LTHIE
(L E>TT K=Y ADR A —%3BI<[61], —F . TNF- o DALY F MIBHOBBICE->TiRiE
&b, TRAF2 & TRAF11X, TNF- o DHIEIZE > T cIAP1 & cIAP2 #Y7/L—kL ., caspase 8 DiE
MALERE T AL TT Rh— AWM 5[62], £7-, RIP IXNF-«B OIFEHEICKLATHY,
RIP /v 77w b=y AOHRIE TNF- a IZEN TR ZAERILLTK720, NF-«B OIEH(LAED
572 63, 64], B iZ TRAF2 i c-Jun N-terminal kinase UNK)ZEHE(LL TTRM— 228013
5[65], ZDXHIZRIP & TRAF2 I 7 Rb— AU T FNEARET B, ZHUTIIZ T, W< D
£ 53 TNF- o Bl IZ Lo TEME(L STz Sre 23 IkB o IS TR KIZL > TNF-xB 2EHELT 52
ERRL TS, v AE it~ 07 7— 28UV T, TNF- o BIEIX Src DOiEHE{EE Sre & IkBa ®
EEEHEL, 2 Src 1253 IkBa DU EE{LEF|ERIL T NF-«kB &MY 5, ZOBRIT
Sre-/~= Y AR R/ 77— TIIERIZBA L TVz[66], £/ Huang 5[67, 68liX TNF- o A3
PKC {&K1FHEIZ Sre ZIEME(LL. TSz Sre iX IKK EFEAL T, NFxB #E LT 52L52R
Hli,

Src family kinase I3FEL 27 F—FA T DF L ¥ F—E T, LR MRICEEL, &4 DL
T E—DY T FNARED T IIZ@V TS, TNF- o iIZRV TS, Sre family kinase DIE{EL
TNF- o |2 LB H ABRAFEABE L CT3Y, human colorectal carcinoma ffa#k Tid TNF- o I2X%
HETEIN&IDS ¢-Sre IEEDRZEAZENHMEIN TV B[69], FiZ v-Src ZBRIFEHRIESHL TNF-
a I EAMBESMESNEZELBESNTWB[T0], TNF- ¢ ICEAEEREFV I FVICE
NF-xB OEM(Loftiic MAPK & Akt DEME(LAESN TS, TNF- o i3 osteoclast DA FFH 14
T35, Zhud Akt & ERK #EMALEN, TR—V 2GS BI85 5, 20 Akt & ERK OFF
MEAkIZ Src family kinase FEZE#H|D PP1 & PI3-K FREHI D LY294002 IZ K-> THHIESN DT &b,
TNF- a ® osteoclast £7FHEIREIRIT Src 28 PI3-K/Akt 7 1V L ERK v 7 T AVRRBICEE
LTWAZLARLTVWA[T1], $72. IL-1B¢ TNF- « I% Balb3T3 #lilgiZ &V T Akt & ERK #E#(L
TAM, ZOEM(LL PP X > THISIENS[72], 2D E5IZ Src 1E TNF- a 12> THESNLEF
ST FNERETHIERMONTNBY, TRV RZET 57 FURERICEIT DR R EIT
RIZFRHTHS,

%5 1 %6 C Src family kinase ® SH3 KAV & ¥/ 7 HEL T CINS5 kU CIN85-dSH3AB
PRMHUZILEME LR, TNF: o l3EEN TEHHBARREESIFEIL. HELORBITEDH> TV,
Bl . $1 TNF- o U BSERG RSN, Y2y~ FERICKREZRRE DT TV, ITE A~ LD
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IZ TNF- o 2N 2327 FWAREIC Sre family kinase (ZBAL)IZE S5 4R TS, #£-T Sre
family kinase ® TNF- o 2829 L7 F AR ER A LA G52 L1X TNF- o b AE S
DREFRASCIERERFEDOFEN Ve E 218D, A7 a>TliE, CIN8S 73 Sre O FF T TV
5ZL. Src-CIN85 HEHA TNFR1 7/ FUL T EEEICE TN TWAZE, £L T CIN8S5 DiE# %
DS TNF- o FET Rh— L A%RET 503 CDI5 FHET Rh— L ATIZEB LW L2 HETS, £
72, ZOT K= ADREZNRIZIT CIN8S D 3 5D SH3 KA RULEATHY . PRR OULETHET
EERY, BIZ, TNF- a A3 Src #1&M(LL., CIN85 & Cbl U7/ —RL ., R LU T Akt IEMEHD
EHBHILEBETD,

CD95 TNFR1

Caspase 8

Apoptpsis NF-xB MAPK

Fig. 2-1 TNFR1 kU CD95 MHD 7 {miEERK
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wmof MR- HE
2-2-1  #¢

b Yar b Fih TNF- « i Serotec Ltd. 25, i CD95 HLifiIGR) EFA M FTFTH 6. PP1
12 BIOMOL Research Laboratories Inc.2*biEA LT, W HEEHBHlaORIRAREMELL T,
geneticin (GIBCO BRL) %\ 7z, 8 & LB EBRICAVW - S BEAUEIZL T oI EL, RI7
m—F VT Sre. $T Lek. 5T Lyn, 5t Fgr,. 5t Fyn. 5T Hek, 5t TRADD. i FADD.#i RIP. 5t cIAP1,
i TRAF1 $ii TRAF2, 5T TRAF6, it TNFR1, #iL caspase 8. K Ut Cbl Hifkit.Santa Cruz
Biotechnology 2bEE A LTz, RY7—F /Lt PI3-K p85 a Hifkix Upstate Biotechnology 7 6%
ALtz ®/70—F i< VF = (HABUEETT Myc HiiflX Roche b, &/ 7a—F L4
FLAG $Huiki Sigma 2BEEALK, VxAZ T uyT 4o ZICAWEEBHEIILI T OLSICAEL
7z, E/70—F)UHL Sre Hilk, RYZ7u—F /L5 Fer. 5t cIAP1. 5t TRAF1 $t TRAF2. it TRAF6.
1 TNFR1, R UL Cbl Hifki.Santa Cruz Biotechnology MbiEALT-, —F . F/7u—F /L
Fyn.#t Hek. $t Lek. 5T Lyn. 5t TRADD. 5t FADD. #t RIP. #i caspase 8.% Ui PI3-K p85a it
&1 Transduction Laboratories 226 A L7z, HRP #Zi%Ht V5 Hifkid Invitrogen 7>6,. HRP #EZ#;
Bt HA 51 % U HRP £Zi%HT Myc 5% Roche 75, HRP EZf##Hl FLAG Hi{&iX Sigma 258 A
L7-. HRP #Z%#1 phospho-tyrosine (4G10)¥i{&1X Upstate Biotechnology 7>5. H1 phospho-ERK.
H1 ERK. $T phospho-JNK. #1 JNK. #1 phospho-Akt (Ser473), & U1 Akt Hi{fiX Cell Signaling
Technology 2>bE§ ALT-, HRP 4% IgG ik R O HRP Z#i~V R IgG Hilkix. 2h 2
U Cell Signaling Technology & Ut Amersham Biosciences M GEEAL TEA L,

9-2-2  RYro—F/LH CINSS Hiikm ekl

RY7a—F V5t CIN8S HUEIZLL T DISIZFARLT-, CIN8S O C RATFF(645-665 73/
Ee7% 2 . KKIRLRLQMEVNDIKKALQSK) % N RIZVATA &MU TE L. Keyhole limpet
hemocyanin (KLH)2¥¥)7 —7 07 AL Car Yo —h N . 7af/MDELT VaX T+
NParBRERL T (BABRELS A 2 ¥.2.8~3.0kg) IZ 500 p g/lL¥ >, HFEE TICHELSE
BE&E Lz, £0%.2 BEIC 1 B9 4 BIEMEZE L (Taf FMORTELT Va/ v T
Vav 2 ERL. 500 u g/l T O>EWE TIChE), Bl miEhrs 1 B R0l mEE2R/#
65ml x 2), MiExH &M% ELISA THE®%.H#&ERFL, NHS-Sepharose HiTrap
(Amersham Biosciences)® AW TIHRMA D7 uba— ZHEW RILHRERRTFREATAZEEL T
RIFRHT 2%EVERL, 20 ml DMEHNHHKI 2.5 mg DRFERGT CINSS HilEz1R7,

2-2-3  RBMA7F—DERL

V5-CIN85 . V5-CIN85-dSH3AB . V5-CIN85-SH3ABC . V5-CIN85-dSH3ABC
V5-CIN85-dSH3dPRR & U Myc-Src DRI~ F—D/ERITE 1 8(1-2-6) THREL/, FLAG ¥
J%¥-> TNFR1 #aN4ES (FLAG-TNFR1-CYT) DRHE~7%—X, TNFR1 ® ¢cDNA (Dr.
Niitsu O ESN7) ZHERICL T, MENERD DNA % PCR(EVRATIA~v—;
AAGAATTCCAAAAGAAGAAAGCCAAGGGGTGATGTA . 7 v F BV X 7 7 4 = —
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AAGGATCCTCAGTGGTTTGGGCTCCTCCCCGTGAATG) T L. 7TV A e EcoRl &
Sall CTYIWL T pFLAG-CMV-2 (Sigma)® EcoRl/Sall 4 AN AL, FLAG #7471
TRAF1 & TRAF2 OFEH 75— (FLAG-TRAF1 KU FLAG-TRAF2), kU' HA #7 %8 -1-
TRADD & cIAP1 DFEH 74— (HA-TRADD R HA-cIAP1) iX, Dr. Choil 73158587,
HA # 7 %$§-7= Cbl DB~/ 45— (HA-Cbl) iX Dr. Langdonl7415:6, HA # 7 %8 -7- Akt D3
WA H— (HA-Akt) 2 7 %7720 PI3-K p850DFE IR~ % — X Dr. Downward[7510 b8 5 &
iz, HA # 7 %% -7- PI3-K p850DHFH B ~7 ¥ — (HA-PI3-K p85a)iE, Dr. Ueki & Dr. Kahn(76]
MO INT-FB I ¥—% pcDNA6/mycHis A (Invitrogen\ BB LT-,

2-2-4  CEM #ifa & Ot U937 HiRa DO Eén i (e

ERCEM A301 T leukemiaffif@id 10% FBSHAIRPMI 1640 #5i#t (Sigma) THRE( - 55 LT,
1x10"EDCEMARLIZ 10 p gDEHERA~I/F— % L JhRL—a TEALK, 2 HEE#E%. &
MR EBIKIZ 1.2 mg/ml DgeneticinZ M TCEEEGEHRMBBUEIZERLE(FREN
CEM/V5-CIN85 . CEM/V5-CIN85-dSH3AB . CEM/V5-CIN85-SH3ABC
CEM/V5-CIN85-dSH3ABC, & (*"CEM/V5-CIN85-dSH3dPRREFRT3) , £ D%, H T E R
fa i BT 5. £ £ h V5-CIN85 . V5-CIN85-dSH3AB ., V5-CIN85-SH3ABC .
V5-CIN85-dSH3ABC, X U'V5-CIN85-dSH3dPRROFE B2V = AF 7y N CHESRLT-, Rl
FETERIZ—BEALCarho—/L#ilal L7z (CEM/control#533) , H R B MIIB R AR
ET2EZa—=7 %70, HMlakkE#ESL L7z, EFU937 monocyticifS O Eis#aiiiaix. CEM
BB A LIRERAE TR TERR LT= A3, IWE MRS ORIRIZIX 0.8 mg/mlPDgeneticinZ HV iz,

2-2-5 TNF-a fili&ic k5 CEM fEAEDHIE

AR EGHBRCEMMAZZRPMI 1640 EHIC 1 Bl %, 96-wellvAf 70/ L —bDE T /L
IZ 2 x 104 cells/0.05 ml (10% FBSHMRPMI 1640 55#1) THIIZ EXAATE, ZhiZ 10% FBSH
AIRPMI 1640 ¥t CHIRU - B BB E DOTNF- o £2i3HICD95 Az HRML T 37°C T2 B %
%, AMEAEWST 1 % (Roche) THIELT,

2-2-6 invivo VNV EFEEH

293T #EfRZ AW —iBMEOREERLRIIE 1 3 1-2-7 IS L FETERL., Sbh/-Hka
HiHEE, FUL 1-2-8 ICRELIZFETRRLELZ, 2hE 1-2-10 IR ELIZY =24 T uyME
THHTLIz, BL, HBOHEIX HRP i 1 RIEOMIZ, RIEEHRD 1 KA, R T HRP £
i 2 RPUE (HRP-ER Y ¥ IgG Hifk, it HRP-EMHi~U R 1gG i) 2B\, £/ BHE
BEHiXh7- CEM Ml iR DR R bR LA MIa NS L R BB S EOEITH 1-2-8 R TU*1-2-10
WRLIE FETITo 7,

2-2-7 Ta—HPArAN—

FECEMMIAYED . 0.5% FMET7 LTI (BSA)FMEREEAEREKPBS)T 3 B
Bed L=, 2x 105 EOMREK ETAHT. 6.25 ugP7NVA Lyt A E#He N TNFRL € /70—
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FVHiE (R&D Systems) & 30 FMIKGSET-, £D%., Hilg% 0.5% BSAUIMPBS THL .
FACS Calibur (BD Biosciences)#{# L CHEMTL7-, *EBMILL C, 7L ALy A AZ#~T A
IgG1(R&D Systems) (RIUIIIC G ES -z Az,

2-2-8 TNF- o i CEM #HAa 0 #i Rk H ik L

10% FBSEHMRPMI 1640 Bt TR L 7= 3 E 5 % #1 0 CEM/V5-CINS85 #A A & OF
CEM/controlfifgid, £ Eh 1.5 x 107EDHMIEZRPMI 1640 85T 1 EI¥E#%. 3 mlORPMI
1640 FEHUZRERL 1m1$ > 3 H45yL7 (5 x 10%{E/tube) , ZAUIRPMI 1640 3 CHARLUIZTNF-
a ZBMZ ., EBIZEPHIZRAL 37°CT 5 MK U 10 SREIBIGELZ (& 1 tubel I BRI XTER) , K
[k, EBICHIFEAZ 2 (10,000 rpm x 1 second) . 150 z 1 ®M-PER (50 mM NaF, 2 mM EDTA,
2 mM Na-orthovanadate, 4 mM Pefabloc, protease inhibitor cocktail® &) ZMx ., FH#%
4CT 20 SFRABEVZ#ITE OB CRllai HikZ 57, Mg H#&iX, DC Protein Assay kit
(Bio-Rad)% iV Microplate Assay ProtocollZfit~>TH# /7 B%#BIEL. 10 u gD RHKZY
xAF T ayhiE(1-2-10) THEMTLTZ,

HRRa A R % B I EIE(L-2-8) TEIT 7535813, RRIZEN TN 6 x 10E DMl % Teig k.
3 %43 L CTNF- o THRIBL T 600 1 1 ®M-PER (RIERDBELEFIAM) CHH L Clilafhitig 25, ¥
Y BEEBIEL, 300 u gDHfaHRE REILEL TREFESEEEIRL%, V=¥ Tayh
#:(1-2-10) THRHT L 7=,
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wafi AR
2-3-1  Src family kinase fAE#| PP1 |X TNF- o & 7 Rh— 2421+ 5

TNF-o FE7HRh— A (Z8rc family kinase S5 L TWANENEHERTH7-HIZSre
family kinasefAEHIPP1 #H\ T, CEMMMIZx4ATNF-o FE 7 Rb— 2%/ <7, CEM#
J2IXTNF- o BT Rh— 2 25585 E S, £DICsold 1.05+0.34 ng/mlTHhH-olz, FMUTNF- o 2
L7 R = AFE X% Sre family kinaseZBRAFAEHIPP1 7278 F (10 u M) TIFHE1Cs0l
0.35+0.12 ng/mlZ{E Lz, —F, FCD95 HiELCEMMAUZT Rh— 2% FHHEL | ZDICsol
0.057£0.018 ng/mlTH o7z, LML, HiCDI5 HiikFEE 7 Rh— A IPP1 OFIMIZ L > TR EBL %
iF7eh 72 (PP1 #RINEFDICs0IE 0.063+0.007 ng/ml) (Fig. 2-2), #-T. Src family kinasel
TNF- o FET Rb— L AMON DB 5L L TV D ERBENTZ, ., TNF- o R UHCDI5 HiliknE
WL TEZIDZCEMMBENR T R — 2 22 K32 Lid. terminal deoxynucleotidyl
transferase-mediated deoxyuridine triphosphate nick-end labeling (TUNEL)7 v ¥ A THEZAL
T (F—HIRE2Y),

= E
>
S 10 £ 1
£ 0
o
£ 3
P4 1 0
= 1t 3 0.1
k) S
o o
wn wn
Q 0.1 © 0.01

Fig. 2-2  Src family kinase #IREJFHEHF PP1 O TNF- o FE 7 Rh— R{EEZHER

Human CEM cells were pretreated for 2 hours with PP1 (10 uM) or vehicle
(DMSO0), and cell death in response to TNF-a or anti-CD95 antibody
determined.
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2-3-2 CINS85 I Src family kinase S ¥BAIICHES T 5

CINS5 I Src family kinase @ Hck RO Sre \CkE G4BT 4 S E—H R0 THHILERE
1 HCHEL, £ZC, V5-CIN85 2{EHEAIEBRIFEER TS CEM MiaRk Ut U937 MaiERL
CIN85 MR THEAFICEETND Src family kinase OFEEZ RIE LMEE TH 7,
CEM/V5-CINS5 Mflan ik 6 FEHEDOH Sre family kinase (Src. Lek. Lyn, Fgr, Fyn BT
Hek) FiiA TRIZLELIZLZA, 2 TOHRETENELND Src family kinase &35 V5-CIN85 7%
$£7EL7z, LAl Lyn & Hek O R B EIX CEM Ml Tl 7ed o728, CIN85 & Lyn KU Hek &
DFEEEBIHER T 57912 U937/V5-CIN85 Ml Dfli i 24T Lyn & U4 Hek Fiik TRELRE
LT, FORERE. BAREIZ CIN85 & Lyn RO Hek EDEAMBERINT, $£-T CINS5 (X {fiThho
Src family kinase |GEIREIZFES T 5D Tid/ad, EiBAIIZ Src family kinase IZHEET5HLE XL
iz, £z, Lz V5-CIN8S D/ REEEEN S, CEM MAEF TILHERE) Src LEEEE B
LTWaEE LN,

CEM U937

1 ] | ] ]
wn wn [Tp] wn w 7o fe] LO'
2] [+ 0] [s0] o o] [o0] 28] [s0] s8]
T Z £ 8 £ 8 £ g9 £ 9 £ © £ 9o Z
E2EJESEZELER 5§52 5§ 2
O > 0> 030> 0> 0> o > o >
IP: a-Src_ a-Lck o-Lyn o-Fgr o-Fyn a-Hck _a-Lyn a-Hck

Blot: a-Src  a-Lck

w3 &

o-Lyn a-Fgr

o-Fyn o-Hck  a-Lyn a-Hck

Fig. 2-3 CEM/V5-CIN85 & 1f U937/V5-CIN85 #ifig® T Src family kinase & CIN85 DfE&

6 x 107 CEM/V5-CINS5 or U937/V5-CINS5 cells were lysed and aliquots of the
cleared lysates were incubated overnight at 4 °C with antibodies against Sre,
Lck, Lyn, Fgr, Fyn and Hck, immunoprecipiated using Protein G-Sepharose,
resolved on SDS-PAGE, analysed by Western blotting and probed with anti-V5
antibody (Top), to show co-precipitation of CIN85 with various Src family
kinases, or with anti-Src family kinases (Bottom), to show the presence of the
Src family kinases in the immunoprecipiates.
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2-3-3 CEM #ifath ¢ CIN8S 4 (h DRt

CINS85 XD SH3 KAL &S LC Cbl &#EG LI, 72 PRR #JrLC PI3-K p85 o LAER T
543, €T, WiCAFE CIN8S KB T CIN8S HEE K% T L=, & CIN8S K&k
ZRBLT 5 CEM Ml ig% . fi Src Hilk. Hi Cbl Hifk, R UL PI3-K p85 o HiE CREILE
L7-¢ZA, V5-CIN85 KR! V5-CIN85-dSH3AB ZohbeTlikibLiz, V5-CIN85-SH3ABC &
Cbl 3L L7278 Sre U PI3-K p85 o &idFkib Uiz o7z, — 75, V5-CIN85-dSH3ABC 12X Src &
O'PI3-K p85 a L3E7E L7228 Cbl Ll ki Lzh o7, F7-, V5-CIN85-dSH3dPRR I\ " et 3k
el o7z (Fig. 2-4) , ZHHDRERIIBERIL, 43ICE B L T,

O
O
2 o<
M < o
5T
o 0 v
W W YW W
W 0 L W @©
8 £ £ Z z Z
= a4
R R R PL
8222228
SSsSsSsSs¢
‘ 6888888
CEM/V5-CINB5-SH3ABC [ A s
CEMNV5-CINS5-dSHIABC [ me] 15T 1“””*” Blot.a-Sre
CEMAVE-CINGS- IP:a-Cbl s s smw wew su wen| Blot:-Chl
dSH3dPRR "o e IP:a-PI3-K e wwe = s ww o8] Blot:a-PI3-K

Fig. 2-4 CEM #if8To, Src, Cbl XU PI3-K p85 o L& CINS5 REKDEE KK

CEM/V5-CINS85, CEM/V5-CIN85-dSH3AB, CEM/V5-CIN85-SH3ABC,
CEM/V5-CIN85-dSH3ABC, CEM/V5-CIN85-dSH3dPRR and CEM/control
cells were lysed and immunoprecipitated with antibodies against Sr¢, Cbl and
PI3-K p85a, as described in the legend of Fig. 2-3. Left panel indicates each
co-precipitated V5-tagged proteins, and right panel indicates Src, Cbl and
PI3-K p85a in the each precipitated protein.
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2-3-4  N{EM: CIN85 & Sre EDFES

ZNETIZ CEM #ifa s THRTEMED Sre LA M OBRIFEH S E 7= V5-CIN8S MfEE T 5L
LTz, ZZTHE, NTEMED CINSS bEIERICNTEMED Sre bEE T L% TT, Fig. 2-5 IR X
512, CEM/control #ia, & U8 CEM/V5-CINS5 #ifamniifashtikzHi Src A TRFELE T 5L
HNTEMED CIN8SS K U4kt od V5-CINSS MR I IZIIEL T2,

w
s 0]
5 =
£ 9
g 3
= =
w
O O
IP:a-Src
o-CINS5 | B
a-V5
a-Src
B
m &
a-CINS5 |
o-V5 -+\/5-CIN85
a-Src -+ Src

Fig. 2-5 PI7EME CINS5 & Src EDFER

Lysates from CEM/control and CEM/V5-CIN85 cells were
immunoprecipitated with anti-Src antibody and the blot was then probed
with anti-V5, anti-Src or anti-CIN85 antibody. Polyclonal anti-CIN85
antiserum was produced by immunizing a rabbit with KLH-conjugated
CKKIRLRLQMEVNDIKKALQSK (645-665 amino acid of CIN85). IgG
antibodies were affinity purified on a Sepharose column (Amersham
Biosciences) to which the same peptide was bound. Bottom row
indicates the presence of endogenous Src and CIN85, and V5-CIN85 in

the cell lysates.
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2-3-6 JWHEHSNI= CEM #la9 TNF- o %M

Src family kinase #[E 3 5& CEM #i0> TNF- o FHE 7 /Rh— L 20MEES - (Fig. 2-2)
DT, CEM HaTOD TNF- o FET7Rr—L AIZEBI1T5 CIN8 DB ELZAL57-DIC,
CEM/V5-CINS85 #ifa% FAV T TNF- o FE 7R — L 2% ~7, I L THEREEN- 3 DD /o—
AAZDONWT TNF- @ [ZE o THEINLIMREER 7208, WTFhorao—rbarho— L il
(CEM/controD & ELERL T 10 3D 1 LT DEED TNF- o TT Rh— L ANFEES - (Fig. 2-6),

-8 CEM/control

=0~ CEM/V5-CIN85 ¢l 1
- CEMNVS-CINSS ¢l 2
-0 CEM/V5-CIN85 ¢l 3

0 501 0.1 1 10

TNFa (ng/mi)

Fig. 2-6 CEM/V5-CIN85 #i3D TNF-allFEINDT Rh— A

Aliquots of 2 x 104 cells of CEM/V5-CIN85 (three independent clones) and
CEM/control were distributed in 96-well tissue culture plates and cell death in
response to TNF-a.

®IZ CIN85 o % f& K %k & ( V5-CIN85-dSH3AB . V5-CIN85-SH3ABC .
V5-CIN85-dSH3ABC, X} V5-CIN85-dSH3dPRR) 218 # BB R T 45 CEM Mz AT,
ZNODOFBRAD TNF- o (X > CTHEEIN ML BIE LT, Fig. 2-7 ICZNbE R KEOMILHH
HIRE D V5 Efhiy VB oy AP T uy NCRTU R A/RL, Fig. 2-8A 12, TNF-a iZ&-
THUIN AWML EIEL- R E2RUT-, CEM/V5-CINS5 #MigiL Fig. 2-6 OfER LRI b
O—VHIER T Rh— A FEIND 110 BED TNF-o TT R = 2ABFEHEINTZ,
CEM/V5-CIN85-dSH3AB #fifafk (8 CEM/V5-CIN85-SH3ABC MM T Rh—L A& FEIND
TNF- o DEEL 3y o — VIR B L T/hE Ao 7223 CEM/V5-CINSS MDD Z hLob KED -
7z, UL, CEM/V5-CIN85-dSH3ABC #ifa & U8 CEM/V5-CIN85-dSH3dPRR #ifaas 7 Rh—3
AEHHMIN S TNF- @ OEE I ho—Vililal B U Thot, 85T, CIN85 O TNF- o FE TR
M= ZDREZNRIZIZ, 3 5D SHI R ALV BUEATHY . PRRYOTIREEMREZ T IOILE
Tdho1=, —F. Fig. 2-8B ITRLIZIHIZ. ZHHOMKDHT CDI5 FUEIZLD T R — XFHEHR
T2 TRETHY, B CDIS Hulsxt 2T ELL 2 0T,
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Fig. 2-7 CEM ffad TOBFE V5 1E5% CINSS R&{ks L U DFE,

Expression of V5-CIN85 and its deletion mutants in CEM cells were assessed by
western blots. A 10-ug sample of each cell lysate was applied to each lane and the
blots probed with HRP-labeled anti-V5 antibody.

'L i i ° 1 i . A—— 3
007 501 0.1 1 10 0 0.01 0.1 1 10
TNFa (ng/ml) o-CD85 (ng/mi)

- CEM/control

-0~ CEM/V5-CIN85 ¢l 1

-@ CEM/V5-CIN85-dSH3AB
- CEM/V5-CIN85-SH3ABC
-+ CEM/V5-CIN85-dSH3ABC
W CEM/NV5-CIN85-dSH3dPRR

Fig. 2-8 CIN85 ® TNF- o kU CD95 FHET Rh— L AT 0 E

Aliquots of 2 x 10¢ cells of CEM/V5-CIN85 CEM/V5-CIN85-dSH3AB,
CEM/V5-CIN85-SH3ABC, CEM/V5-CIN85-dSH3ABC, CEM/V5-CIN85-dSH3dPRR
and CEM/control cells were distributed in a 96-well tissue culture plate, and cell
death analyzed in response to TNF-a (A) or anti-CD95 antibody (B).
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2-3-6 CEM WHERHMIERE CO TNFR1 ORH

AR (2-3-5) T/RL72 k512 CEM/V5-CINS5 #ifai: TNF- o (25§ DR Z oL =, -
V5-CIN85 D RIFEH A3, TNFR1 OFBREIZHEL TOE0ED, To—FAhAnY—2 AN TH~
Teo TDOFER, V5-CIN8S R U ENDREEZ R +5 CEM Mla%E D TNFR1 FER &I ho—
VAL AL e o7 (Fig. 2-9), €T CIN85 DiBRIFHILIL £ 7T —oD 7 F AR5
B2 BZEICE ST TNEF- o lZ8 3 5RZ 218 NT 5,

CEMicontrol | ; CEM/V5-CIN85 | CEM/V5-CIN8S
i, -dSH3AB

|
2 4
L0 Y
£ {
pus | S 7 )
IS B )
§ T T T T T T T T} * 7 .
° .n. CEMNV5-CIN85 My CEMNVE-CINGS
2 -SH3ABC i1} -dSH3dPRR
8 i
@ -
o ¢ 5
j' i
ol
100 101 100 101 100 101 102

Fluorescence intensity

Fig. 2-9 V5-CIN85 RUEDRKEEFET TS5 CEM MilakiEmo TNFR1 BHE

The expression of TNFR1 in individual CEM clones was assessed by flow cytometry.
Cells were stained with fluorescein-labeled anti-human TNFR1 monoclonal
antibody (solid line) or fluorescein-labeled mouse IgG1 as a control (dotted curve).
Ten thousand cells were analyzed per sample. Histograms show relative cell
number (y axis) versus log fluorescence (x axis).
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2-3-7 CEM #ila$ o CIN85 & TNFR1 ¥ &K DMt

CEM/V5-CINS5 #faiX TNF- o\t D& A K& E 720 T, TNFR1 XU TNFR1 &7
TVEEBESEHICE TN TNDEEY LB EEE CINSS 55, BEEETERL TWANENEREIL
Rik TR/, Fig. 2-10 IZ/RL7ZE91Z, V5-CIN8S5S (%, TRADD. cIAP1, TRAF1, TRAF2, Bt
TNRR1 &3kiEL7z, LasL, RIP, TRAF6 t3tvbd4, CD95 o/ F/UEEEASEICLEEN TS
FADD } U caspase 8 &b iE L2 o7z, $5C, CIN85 1 TNFR1 o7/ MREESEICHE AL
TWB23, CD95 7 F MEEE A RICIIFE AL TR,

7o) O o) w0 O 7] 0 ) wn
[s0] o [s9) o0 20} 9] o] 29} 0
BZ 3Z P22 52 522 323232 32
£2 52 EQ 52 EQ ES E2ED ED
O > O0O> 0> O> 0> O> 0> 0> 0>
P a-FADD a-clAP1 o-TRAF2 ca-TNFR1
' o;-TRADD o-TRAF1 o-TRAF6 o-caspase-8
Blot:a-V5
Blot: o-TRAD o-RIP o-TRAF1 o-TRAF6 o-caspase-8
: a-FADD a-clAP1 a-TRAF2 o~-TNFR1

Fig.2-10 CEM #ifa®Td CIN85 & TNFR1 & &Y I GLDOREE

Characterization of TNFR1- or CD95-associated signaling complexes.
CEM/V5-CINS85 cells (1 x 108 cells) were lysed with 2.0 ml M-PER solution
containing proteinase inhibitors as described in Materials and Methods to
2-2-6. Immunoprecipitation with antibodies against TRADD, FADD, RIP,
cIAP1, TARF1, TRAF2, TRAF6, TNFR1 or caspase-8 and western blot
analysis was performed. Top: CIN85 protein co-precipitated with various
TNFR1- or CD95-associated proteins. Bottom: Various TNFR1- or
CD95-associated proteins in the immunoprecipiates.
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2-3-8 TNFRI1 MBI OFES

RTIR(2-3-7) T CIN85 14 TNFR1 ¥/ F U GEE BRI AT 2T EMALIC 5T, £2C
DI, 293T HfAD— @M LB DO FR % AV T, CIN8S 1 CIN8S M8 &% 4% Src. Cbl
KO PI3-K p85 a 23, TNFR1 O#MENFEIS(TNFRL-CYDICE#ER A T 50 E1%2H~ -, Fig.
2-111Z7RL72 8912, CIN85, Cbl X UM PI3-K p85 a i TNFR1 DA FEIS LB HEHE & Lz h o T2,
LML, Src lTEERK AL,

V5-CIN8S +
FLAG-TNFR1-CYT

o+

Blot:

Blot:

Fig. 2-11 TNFRI1 f#ilaNfEREDHES

Human embryonic 293T cells were transfected with FLAG-TNFR1-CYT
expression vector in combination with V5-CIN85, Myc-Sre, HA-Cbl or
HA-PI3-K p85a expression vector (10 pg each). Total lysates were
immunoprecipitated with anti-FLAG, anti-Myc or anti-HA antibody and the
blots probed with the appropriate antibodies.
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2-3-9  CIN85 KU Src ® TNFR1 L7 F e iEB S/ — - — OREHT

RIZ, CIN85 K U* Src A3 TNFR1 L7 7 /UREBE AR U PI3-K/Akt BEOE T /0B L
E#EEES TGN LR T, TOFER, CIN8S5 (3 Cbl R Ut PI3-K p85 a L#EA L4, TRAF1,
TRAF2, TRADD. cIAP1 & U} Akt Li3#EE LD~ 1= (Fig. 2-12), —F. Src i TRAF1 R} Cbl
LifEE L. TRAF2, TRADD, cIAP1, PI3-K p85 « &2 U} Akt LIS L72A 7 (Fig. 2-13), Sre A3
Cbl LHEA L. PI3-K p85 a LA LD o T-2 81T BEBRE [T RICE R CTH o=,

VL EDRERD G, CINSS iX Src 2/t LT TNFRI BEAEIZHEEL TWAEEZLNIDT, Zh
TR T D721, 293T #A8IZ TNFR1-CYT., Src, CIN85 @ 3 iy 2RI 7-%. R TRAF1,
Src, CIN85 @ 3 fi/r A RBE W72 2% AV CREILRE CHENT L=, TOREE, TNFR1-CYT %7
¥ TRAF1 #%&EiLESE 5L Src-CIN8S HEAERMNLILLI (Fig. 2-14A), FiZ, 293T #paIC
TNFR1-CYT. Src. CIN85 ® 3 53 =R B I 722 T, Src DHEBREABEIMEE T CIN8S5 DIkitd
HEPEMTENENERBRLI-EZA, FHE@EY V5-CINSS DIitd 5813 7-(Fig. 2-14B),
1> T, TNFR1-Src-CIN85 & &, KU TRAF1-Src-CIN85 # &6, TNFR1 o2/ iniElE
EEPIZERIN TOAZ LML IR -7,

V5-CIN8S +
: 1

0

= X

a o - —
'6&‘53 g.og.‘é °x
fxsisisigd
OII O OIXI O OIT

-a-HA

Blot:

Fig. 2-12 CIN85 & TNFR1 #H& &R U PI3-K/Akt RRY L R_IELEDRES

Human embryonic 293T cells were transfected with V5-CIN85 expression
vector in combination with FLAG-TRAF1, FLAG-TRAF2, HA-TRADD,
HA-cIAP1, HA-Cbl, HA-PI3-K p85a or HA-Akt expression vector (10 pg
each). Lysates were immunoprecipitated with anti-FLAG or anti-HA
antibody, and the blots probed with anti-V5, anti-FLAG or anti-HA
antibody.
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shh TR B BATY BE
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Blot:

Fig. 2-13 Src & TNFR1 &R U PI3-K/IAkt BRI R ELDES

Human embryonic 293T cells were transfected with Myc-Src expression vector in
combination with FLAG-TRAF1, FLAG-TRAF2, HA-TRADD, HA-cIAP1, HA-Cbl, HA-PI3-K
p85a or HA-Akt expression vector. Total lysates were processed as described in Fig. 2-12.

A B
V5-CIN85 +, Myc-Src +
I —1
[T
53
- = E V5-CIN85
% %'% % %’ Myc-Src
8 DF 8 o FLAG-TNFR1-CYT
IP:o-FLAG
a-V5 e N e o-V5 |
o-Myc
o-FLAG .
3 S
@ )
a-V5
o-Myc
o-FLAG

Fig. 2-14 CINS85 i Src #/1L T TNFR1-CYT XU TRAF1 LEET5

(A) Src linkes between CIN85 and TNFR1 or TRAF1. Cells were co-transfected with Myc-Sre,
V5-CIN85 and either FLAG-TNFR1-CYT or FLAG-TRAF1 expression vectors. Lysates
were processed as described in Fig. 2-12. (B) The increasing expression of Src enhances the
interaction of CIN85 with the cytoplasmic domain of TNFRI1. 293T cells were co-transfected
with V5-CIN85, Myc-Src and FLAG-TNFR1-CYT expression vectors as shown on the top of
each lane. Lysates including same amount of FLAG-TNFR1-CYT (lane no. 2 to 4) or Myc-Src
(lane no. 1 and 3) were adjusted to same volume and immunoprecipitated with anti-FLAG
antibody and the blots probed with anti-VS, anti-Myc or anti-FLAG antibody. Lower panels
indicate the presence of V5-CIN85, Myc-Src and FLAG-TNFR1-CYT in the adjusted cell lysates.
The ratio of the proteins was determined by densitometry.
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2-3-10 TNF- o Bz L5 CIN8s & DL

ZHETIZ, TNFR1 V7 REBEAKIZ CIN8S (I TNFR1-Sre-CIN8S #& K, ROt
TRAF1-Src-CIN85 HEERD TRHEEGL TOBIEEHLMIILE, KIZ, CEM HIfaH € Src-CIN85
EEERD TNFR1 ~DfEE D TNF- o ORIEIZEL QWA ELZ B LT, CEM/V5-CINS5 #i
g% Ing/ml @ TNF- « T 10 IR L . TNFR1 BEEICEEL TS V5-CIN8S R ¥ Src D E
R R L LR T2 25 V5-CINSS O & BITEAELEFD 199%12, Src DFEGEIT 151%I
L Tz (Fig. 2-15), 16> T, CEM #ifg s Cix, CIN85 & Src i3 TNF- o OFIEIZGEL THEE
EEFRL, TNFRL IZEETHLEE LN,

TNFa: 0 10 ¢ 10 min
IP:a-TNFR1 Lysate

Blot:

a-V5 - V5-CIN85

o-TNFR1

V5-CIN85/TNFR1 100 199
ratio relative %

a-Sre |

Src/TNFR1 ratio 100 151
relative %

Fig. 215 TNF- o #lli#iz L5 CIN85 H& KDLl

The interaction of TNFR1 and the CIN85-Src complex is regulated by ligand
binding. CEM/V5-CIN85 cells were treated with 1 ng/ml TNF-a for 10 min and
then lysed. 600 pg aliquots of the extract were immunoprecipitated with
anti-‘TNFR1 antibody and analysed by Western blotting. Blots were probed with
the antibodies shown in the figure. The ratio of the proteins shown below each
track was determined by densitometry (ATTO, Tokyo, Japan). (right) The presence
of CIN85, TNFR1 and Src in the cell lysates.

VT IMBREIIS RGN VEREER LB I T r U UV BMEIC K > T RES WD,
KIZ Src FF—EH TNF- o fFEIZE> TV BMLESN A G0 2R L /2. CEM/V5-CIN85 RU
CEM/control #i8% 10 ng/ml @ TNF- o THIEL . T OHfEIRHEEHT Sre LA THRZILREL , 3£
LT E B A MR LT, Fig. 2-16 IZ7RLEDIC, B OMlEEYL TNF- o FlBIZL->T Sre @
UL LIZEE LT, ¥7-. Src L3tz L7~ CINS5 E£7-i V5-CINS5, K Cbl ®EHEALNTHEML
2. — 7. Bt Cbl FUETHRELMELIZIHEITIL, Cbl &3kikL7 CIN8S F7-i3 V5-CIN85 DB
TNF- o Bz > TE(LLRD > 7, $65 T, TNF- o BEICIEE L TTNFRIE S EIZHE S L7 Sre
1Y bENBEEBIC, Sre-CINSS, Sre-Cbl A KD BAHEMIES, —F . CIN85-Cbl HEK
DEIL TNF- o FRIIEE L oT, ZhbOFERN D, CINS5S 1X Cbl HEFANIIHESL TEY,
TNF- o BIBIZAEE LT TNFR1 BA#IZ Src 2L TREA L. Sre. CIN85 R U Cbl ® 3 FOEE
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EEER T HEE 2bN05, —F5 . CEM/control #ifialz v C, TNF- o FIISSE L THEENS
Src-CIN85 EAEDOIEMEN, CEM/VS-CINSS MIaDF Lt /b2 MERSZD LA, =
S o> CIN8S FEL &) CEM/control #lfa 4 TiX CEM/V5-CINS5 Ml Lot bz izb b E %
HA,

CEM/control CEM/V5-CINSS
TNFa: 0 5 10 min TNFo: 0 5 10 min
Blot: IP:a-Srec Blot: IP:a-Src
a-P-Tyr | S 86 < P-Src o-P-Tyr |6 4 & < P-Src

o-Src |4 &8 98| < Src

a-CIN85 | § 8| --cings
CIN85/Src ratio 100 112 139
relative %

0-Cbl | st wew s | < Cbl " | < Cbl
Cbl/Src ratio 100 166 199
relative % relative %

IP:a-Cbl IP:a-Cbl

a-CINS5 §§ <« CIN85 a-V5 |a | < V5-CIN85
o-Cbl | e | < Cbl o-Cbl |m m» < Cbl
CIN85/Cbl ratio 100 95 97 V5-CIN85/Cbl 100 108 97
relative % Lysate ratio relative % Lysate
a-CINg5 [ B B | - CINS5 a-V5 | g ) < V5-CIN85

Fig. 2-16 TNF- o $l#iZ L5 Src DY ER{LE CINSS HAEEKRDOLEL

CEM/V5-CIN85 and CEM/control cells (2 x 107 cells) were stimulated with 10
ng/ml TNF-a for 5 or 10 minutes, and lysed with 600 ul of M-PER containing
protease and phosphatase inhibitors. Aliquots of the extracts were
immunoprecipitated with anti-Src or anti-Cbl antibody, and the blot was probed
with the antibodies shown in the figure. The ratio of the CIN85 and Cbl
proteins recruited was determined by densitometer (ATTO, Tokyo, Japan).
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2-3-11 TNF- o B L D4 7L o2 L,

TNF- o (37 W= AFFE L7 LD, NF-kB, MAPK & U Akt LV o7 Hh— 2
ST FTNBIEMEET D, 6> T KR ROBBZICINLDH T Rh— L AL 7 w35 CIN8S D
e ~1=, CEM/V5-CIN85 #lil % U* CEM/control #ifa% 10 ng/ml ® TNF- o THIBL . D
Ffafh H# $ > NF-xB i&%#% , Trans-AM NF-«B p50 activation kit (ACTIVE MOTIF) % T
BIELTZEZ A, W OB THOLHNZ NF-«B {EHEITEASHL T (Fig. 2-17), $/2, RIUHRH
O MAPK DiEME(LE, HiU Bk MAPK fiifz VW CRIEL7-L25, MAPK @ ERK RO
JNK X5 DR TRICLIICY VB b STV O =(Fig. 2-18 R U8 Fig. 2-19), LAL. HiU Bk Akt
FUEZ VT Akt OFFEMALEFA72L 25, CEM/control HEFETIIULEL Akt ASEIANL TV =28,
CEM/V5-CIN85 #ifa ¢ s W LTz (Fig. 2-20), — F . . CEM/V5-CIN85 #l ja & O°
CEM/control #liia% & .1 > RPMI1640 55 #h (- —BEE /=% 2 TNF- o FlEITHE. W5 DM
RaLHELWIVERL Akt OB ZY, Fig. 2-20 IZR/LI=X57 CEM/V5-CINS5 Mliia oY g
{t Akt OHIFHNIIEE Z 5720 7= (Fig. 2-21),

200

—
o
o

Activated NF-xB ratio
relative %

TNFa: 0 5 10 0 5 10 min
CEM/control CEM/VV5-CIN85

Fig. 2-17 TNF- o fl#i2L% NF-xB OiEE{L

Cells were stimulated with 10 ng/ml of TNF-a without stabilization, and
NF-xB activity was assessed with a Trans-AM NF-kB p50 activation kit
(ACTIVE MOTIF).
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CEM/control CEM/V5-CIN85S
TNF. 0 5 10 0 5 10 min
i lo-P-ERK

a-ERK
300

Biot
b £}

N
(9]
(e

o
()

- .- N
0
o

P-ERK/ERK ratio
relative %
(]
(=]

(9]
()

Fig. 2-18 TNF- o #l#izL? ERK DOiFE(L

Cells were stimulated with 10 ng/ml of TNF-a without stabilization, and
extracts examined by western blot analysis using anti-phospho-ERK
antibody. The phospho-ERK/ERK ratio was determined by
densitometer.

CEM/control CEM/V5-CIN85
TNF: 0 5 10 0 5 10 min

o-P-JNK | ~

Blot:

a~JNK|

120
100
80

P-JNK/JNK ratio
relative %

Fig. 2-19 TNF- o HBIC X5 INK DiEMHE(L

Cells were stimulated with 10 ng/ml of TNF-a without stabilization, and
extracts examined by western blot analysis using anti-phospho-JNK
antibody. The phospho-JNK/JNK ratio was determined by densitometer.
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CEM/control CEM/V5-CIN85

TNFa: 0 5 10 0 5 10 min
o-P

Blot:
g 1
> P
x X

-
o N
o O

(0]
o

P-Akt/Akt ratio
relative %

Fig. 2-20 TNF- o #EIZED Akt DiEHEAL

Cells were stimulated with 10 ng/ml of TNF-a without stabilization, and
extracts examined by western blot analysis using anti-phospho-Akt
(Ser473) antibody. The phospho-Akt/Akt ratio was determined by

densitometer.

CEM/control CEM/V5-CIN85

TNFa: O 5 10 0 5 10 min
..| a-P-Akt E |

Blot

o-Akt

Fig. 2-:21 AFETAXE, TNF- o FlEIZ LD Akt DFEMEA(L

Cells were washed with FBS-free RPMI 1640 medium and incubated for 24 hours
into FBS-free RPMI 1640 medium. The cells were stimulated with 10 ng/ml of
TNF-a, and extracts examined by western blot analysis using anti-phospho-Akt

(Ser473) antibody.
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Fafli EBR

CEM #ifai%, TNF- o R Ui CD95 HlEIc L > T7 Rh— 2 05FEE NS, £ L T Src family
kinase #REIIAEH PP1 (2L T TNF- o [TBZHENML A5, L LI CD95 Fkicx 4 5m%
ML PPL I k> TREBZ RTINS, Sre family kinase 73 CEM #2123V T TNFR1 7350
VT MEEBIMALNOBEE L CWBEE X LI, #-5T Sre family kinase (ZfE&T574 7%
—Z /378 CIN85 O TNFR1 L7 /UnER BT T A& EI#FT~7-, &PZ CEM/V5-CIN85
M TED Src family kinase & CIN85 23#EE T A4 ~I-L2 5, Fi~7- 6 BELTO Sre
family kinase &#5 A L72, Src family kinase |38 A ICB AV OBERELHE T A LBHLN TS,
$€->T CINS85 iZ Src family kinase DOHFELAZICE 5 LES,

CINS85 Z 1B F|F 35 CEM/V5-CINS5 MigiX TNF- o 125§ 2@ 338 A2~ 7=, CINS5
DEBRIGEBRAER T2 CEM HIED TNF- o (23t 5BZ M0 R (Fig. 2-8A) L.
CIN85 ® 3 >0 SH3 KA %3 TNF- o |28 § 2R MEDHIIRICUIA THHILERL TS, T2
b, 32D SH3 AL % KK LT- V5-CIN85-dSH3ABC 13 TNF- o (23§ BRZ I KB 5 2 /2
WL, SH3 KAS % 2 DRELT= V5-CIN85-dSH3AB DK MRS EIT V5-CINSGS LVE5h->

“o —7.3 20D SH3 FAL 721} %> V5-CIN85-SH3ABC DR #5650 213 V5-CIN85 L»
§5<. T PRR B FE 5372 TNF- o \SX T DREZ MBI RE R T - DB ETHBHILERL TS,
LU EDFESRIL, CIN8S D TNF- o (23t 2REZ 58T R 1. SH3 R AL L PRR Dl FALET,
ZhE CIN8S DT # 7 7— L L TOBBENRKETHAILERL TS, ZDZLH5 CINS5 48 SH3 K
AT Cbl 28 LFEA L. PRR T Src R PI3-K p85 o RE LIEA L THAKEER TAZLNHUET
bHoE Rt R BRI,

CEM/V5-CINS85 #lifidix TNF- o IZR§ 2REZ MRS R ERTZEh 5, CIN8S @ TNFR1
T FMEEEE I TR EMEF /=, TNFR1 V7 FVREEEEEERL TWDEL 37
HEEDF T, CINS5 | TRADD/TRAF1/TRAF2/cIAP1 L& K% AL . RIP R U FADD &3t
BEEFR UL EDBHIBALT-, FADD X CD95 ¥ 7 FVmZEE S EO R LHIZ L RO BETHY ., &
NEBEAEEFR LRV 1T, CEM/V5-CINSS HEfaSHT CD95 Hikoxt4+ 2R M2 badr
WZLEHET D, £/, RIP LEEBEHRE T, TRAFL/2 LEAKREHMRLIZEM 5, CINSS 1X
TRAF ##&H3 5% TNFR1 v 7V RZEICEEL TWARTEEE RSN,

RIZFEMIZ CIN8S @ TNFR1 ¥ 7 /UREEEERICHTAEBEORF S HEET 5701,
293T MlaZ AV V= E£FEHR T, 2 2O BRI EMEERR LI, 20O R, TNFR1 O#ifa
PNREIIE Sre A T 508, CIN85, Cbl X U'PI3-K p85 a HIXE B E LA, /-, SrciZ TRAF1
CELEBEREA TS, CINSS X TRAF1 24, TRADD, TRAF2 R X cIAP1 SHEERF AL,
#Z, CIN85 1% Src /T LT TNFR1 IZfEE T %, —F . CIN85 i, Cbl XU PI3-K p85 o LEHERS
B93, Cbl i Sre oDV T FIRE T IRICALEL T Src DEE LRZZENRHLNTWB[78], fE-
T. CIN85 I Src #4rLT TNFR1 7 F I REEASEIZES TN TEY, TNFR1 oDV 7 F %k,
Src AL CZITEY, Cbl /213 PIS-K ITfEX TWAEE 2 bz,

Kt aTix TNF- a i Sre 21EME/LL | (L& Sre i3 CINSS & Cbl 25| HFHDZ
LEBELT, TNFR1 MOEEINTETFEL YTz CEM/V5-CINSS e CEM/control #fET
IXRICESZ NF-«B, ERK RO INK #{EM{LLTZ, UL, Akt i3 CEM/control #Ifa TILiEHE(LL
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=% CEM/V5-CIN85 #lifig TidiE 4B LT, - T, CEM/V5-CIN85 #ilaiz3517 %5 TNF- o &
FHOHETRIT, Akt {EMOEBBICLLTEEMERE LN, —F . TNF 77 —IZB¥5 tumor
necrosis factor-related activation-induced cytokine (TRANCE) Ut CD40 ligand 3. Src #7&
PEEL ., IEMELENT Sre 1X Chl & PI3-K 23| & FH T, BRI Akt 2IEHLTDIEBBmESN
TW5([73, 79, 80], %7, epidermal growth factor (EGF)A% Src-Cbl-PI3-K & &Iz kD7 v
BEIZE ST Akt Z2IEHEL T2 b HE S T B[81], ZhboB Aid, CIN8S 7% Sre-Cbl-PI3-K
BAEKIZMDY, TNFR1 2°5 Akt ~DL 7 FIAREZEHIL TS ATREM A RIET S,

EGF L &% —= c-Met D17 F WARFEIZEV T, CINS5 1% Cbl & U endophilin L& 5%
BRL, LT =D R AL AERETHIEDBMES L TVD[49, 50], ZOBRKREEZTL
T FE—HDL T FAREIL, LT —FF —EhbIAEY. Cbl 2>5 CIN85 %241 L T endophilin
~LRESND, KB IVar T, X —EBROL T F—Ths TNFR1 oDV F/UREN, J
L 77 —RIDF%F—E, Srehb CINSS LT ChlifmZEEINAZ L E#HALMITL, EiZ, CINSS
I3 Akt {EMEITI T 528 T TNF- o B HEE AT D REMZ R L7228, ZHUT Gout HAMRE LT,
FRIRAARIZ 33UV TC, Ruk OEFIFEIRD nerve growth factor (NGF) IZRIGL THEZS PI13-K/Akt
EMCREEEET AL TT RV A% FEET MRS L EREDEDIENTED, T/2
bt CEM #RIZ 3T, CIN8S D@FIFEE N TNF- o iZL-> T &R ZE5 Src 45 Cbl ##EH
LTPISKIZEAV 7T NMmER KA EL T Akt {IEEOBETHE 5| SR ZTRIRESENEZLND,

At ar Tk, CIN8S DFLWEEEZAL L, T72b%, CIN8S 1T Src &1L T,
TNFR1 7 F/UREBEAEICE NS, S5, Src-CIN85-Cbl E&EEIT 577 FMREICL
o T, Akt IEMEALEZEML TS RTREMEZ R LI,
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(325 SRR

TRADD

CEM/control cells

TRAF2

CEM/V5-CINS8S cells

Fig. 2-17 TNFR1 #&&~o CIN85 &7 /v

CEM/control #a Tl CIN85-Cbl # & {&23472<, Cbl BENRZ WO T TNFR1 7 F Vs
EIZIX CIN8S OEENV 72, CEM/V5-CINSS #iaTix CINSS BS@FIRBL TWAHD T,
CIN85-Cbl #H & & 43%<. TNFR1 7 F /U {=iEIZ CIN8S DM KE,
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B3E  HMANRRY VA EFEINEC B Akt
— CINS5 i3 HeLa il th ot~ /L~ A% L ZADREFE A NS+ 5  —

=E

CINS85 (% N RiZ 3 2D SH3 KAV IRWTT Y Yy F 72888, C KIZ coiled-coil KA
EROT T —F o RIBTHY BIIEL DL ELDZ L B LB S K% 1E5,Sre family
kinase D—-> . Hck IZBRAZFICEE BB 2H->TEBY. 2Nt CINSS LEEST5.#H 41X HeLa
FlE  CTEAEA LRV Z(HSV)OHFEIZ 5 CINSS DLV ERES R L7, V5-CINS5 %
HeLa #ifRITIBRIFEI DL HSV BRI LD 77— RA /D S HSV OB &E7-,
R IZ CIN85 ® PRR 8% HeLa MlQIBRIFERIE 5L HSV OBEFEEMHIL7228 3 5D SH3 K
A BRIEBRSETHEIT HSV OWHEZIH| L2 -7, V5-CIN85 R Uf PRR #BRIFHSE
7c HeLa #lEOD, HSV-1 BREIIARZMIIas o — L HIRRIZ A~ T 1/00 IZBA LTV,
CHO-K1 HMRQIZ M~V _RATANVABBATIERICHEESTHLET7Z—, flxid herpes virus
entry-mediator A (HVEM)%Z ¥ A§ 3¢ HSV BYUTBZMEIT/25, 2D HSV RS EZ Lo
7= CHO-K1 #lfiaiz CIN85 #BFIFHIHDL HSV-1 OEFEL ML, UL, CINSS ITEEE
HVEM UHEE LD -7eZeh b, CIN8S IXVA VAR ABEZHES T, L LABRAZOHEIEARE
EEEL TV, LLELD CIN8S5 i HSV BYICEBEREEI#Ho TV BEEZILND,
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B1E WHE

NIVARZAGANAR L, B, vy D 3 SOEBLVER SN, £ TOFEHEIMIGERIZVES
ETH 130 FEEADEESH TS, Bfti~/L~27 LA (HSV) IZE RV ARAY AV AD TR
FERI, 18 (HSV-1) L 28 (HSV-2)D 2 >OMERBSEEL. o herpesvirus subfamily (253
BShn, HSV-1 IR OAR, OBEANAA BEANVRR BEASVRA ~VRARRR, BEER
IR E SRR PG R L, HSV-2 X IR~ _ADEEAEL S, HSV 13 ER L ~0
RSt . =X R EHD\ TS E R R ARQBRBRERIL., BIEMHE (FR) 2&0iR§
[82, 83], ZD&L572 HSV Bty BB E 1TSS - BRELICER DKL 25, HSV ik
EICR TRV F AIRERBEINTBL T, HSV BYYEDIBRITITT > 70 LR OF~L 2
TANABIMERESN TOBBRH TS ETE VT, - T, HSV BELE5#EER HSV BEME
DOEFCEOBRITIIRE RN NS,

TANADREYGe AT A7V, FIDICE EMIRREOFRAL /Y — IO NV ABEEL.
HIREPUZBATEIEDDIAED, EDH% ., VA VAP BN ~REHE, TV REGT /%7
HR BB EREN, ELTHLW AN AR F OB IToI, BTV ABLTF D3RS~
mahs, HSV LfEE T 5E EMIRREOFRAL 75 —I2iL. HVEM (herpes virus entry
mediator A)[84, 85]. nectins[86] ¥ LT 3-O-sulfonated derivatives of heparan sulfate[87]2%
HMOENTVWS, HSV IXZhboL 77 —LEE L., MIENICE AL, BRIKZEDY ) 22 HHT 5,
HSV DU /VAY ) 3K 150kbp DOFRIR 2 88 DNA THY, K 80 EDF L R~ /B Ba—REnT
WD, ZNODTANAE R Eaa— R T HVAN ARG FIXEORBERMIZL>TIHITKFIEND,
BN RETREEIHEF/2L D o ImmediateEarly; IE) BEFEMRBEL, ROTEICTLLA
T2 LDEEET) B (Barly) B FHNREBAL RO BN TH S VREERTEI NI ERED y
(Late) BEFHEIBHE TSI, ZTNOORBIIH A —RFRIZHIEIN TH5I88], ZDXH7T VAR
FiX. EEMBBAIOLERRF R IEERBERL TENLESIETHILICE>TH COEHEICFH A
L. ¥7-78 EMia OB EE-FZmHE L s,

CIN85 DFEBITIELEVEBAIMERL, FEOFRIELHEET D, €- T, CIN8S A3
HSV ZL 0B EFERLTZY, CINSS DfEE/X—hF—2 HSV 2L RV B LIS THFREEIT 55 F
HEIhb, BE, <&, CINS5 75 ICPO fERTHZeMnBEENT[89], 7=, CINS5 LHERTD
Hck I3 B RBBICEERBEFZE T 5(17, 20-22], #£- T, CINS5 23 HSV OBFEI LA DR
ERRIZELTWVANENIIRERKIEN, F 3 HTHRETHHED BT, HSV BRICEITS
CIN85 Dk EIZ R A2 L12HD, 7 a Tk, CINSS #1BRIFEHIE7- HeLa #ia T HSV
DBLBIHESNDZEETRT,
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B2 MEeHE
3-2-1 Bk

ML A U C . DMEM (Sigma). Eagle’s MEM medium (MEM: H /& #I3%) F-12
nutrient mixture medium (HAM; GIBCO BRL) . FBS (Gibco BRL)%Z AV /=, R D
ERAFAEMELL T, Blasticidin S(7F =) | zeocin (Invitrogen) & U% geneticin (GIBCO
BRL) Z V7=, 7 ¥ ¥ 5 CIN8S Hiffkit 2-2-2 ETH~7/-b DA FEA L7, HRP E#H V5 Hilkiz
Invitrogen 7>H.HRP #Z#$51 FLAG HifAlX Sigma 2HiEALT-, §T HVEM #i&iE Santa Cruz
Biotechnology 2> AL7-, HRP #Z#ifiiT ¥ IgG HiikiL, Cell Signaling Technology /5 A
L T A L7z, Lactate dehydrogenase (LDH) I f Iz Cyto Tox 96 Non-Radioactive
Cytotoxicity Assay kit (Promga) %\ /=,

3-2-2 HfAR VT4 A

Eh cervix adenocarcinoma HeLa 229 (HeLa)fifi@& African green monkey kidney
fibroblast Vero (Vero)#fif@iZk B &SN HEEA L, 10% FBS #A1 DMEM 5 Hl CHE( - 5238 LT=,
Chinese hamster ovary (CHO-K1) #if@i% Health Science Research Resources Bank (HSRRB,
Osaka, Japan) 2>0fEAL, 10% FBS #5i1 HAM containing 35 # CRE(S - 538 L7T-,

Bfli~ L _27 V2 1 BIHF#E (ATCC VR-260) & B Sli~ /L= 4L 2 2 Bl (ATCC
VR-540) iXAmerican Type Culture Collection? S A LT, & 74/ AL, 2% FBSHAMEMEE
THEREN TV S Veroffi i F THIES . 3 EDOHBRMARIZL > TUNABEER L, BIRE Y
ANVAIRD FIHi1L. 50 % i KIS Y B (50% tissue culture infectious dose: TCIDso) #HIEL .
HSV-1 7% 3.4 x 107 TCIDso/ml, HSV-2 73 2.1 x 108 TCIDso/mlCér->7=, TCIDso D EI EITLL FD L
NIAT272,96 Vv A7uT L —MIVerofifd 2 B &AL Tar 7V MR B ERER M A TRIL
12, VA NVATRIZL 2% FBSERAIMEMEE #1T 10 {52 L 8 BEPE DA IR 21T o7z, VeroMIE D153 X T
VERE ZHUZTV AN RRD BRI A 0. 1ml 3 DM (n=5) L. 37°C T 4 B EIEE U1~ 5314, 2%k
VAT VTERERIN 0.02% 7Y ARZ NV SAF Ly MKIERZ N2 T2 e BEL-, M TSR
(CPE)ZEILTWAY /LBt L TTCIDsoZ Reed and Munchi#:[90] CEH L=, ZOHSV-1 7
ANVAHR I VeroMIREIZ XL T, 2.2 x 107 plaque-formation units (PFU)/mlD 75— 7 REEE R L
7o

3-2:3 FER~I/F—DVER

Blasticidin S Z&IR~—H—IZ&D, V5 iZiI 7z CINSS DFEARIF—2LUTDISI{E
BRIL7-,CIN85 @ cDNA 757 A+ pEF1/V5-CIN85 (1-2-4 TYE8L) 2385 BamHI B} EcoRI ©
IV H L. pEF6/V5-His C (Invitrogen) ® BamHI/EcoRl ¥ A MZfE AL (pEF6/V5-CINS5).
pEF1/V5-CIN85-dSH3dPRR, X U' FLAG E#@ixh /= PRR (FLAG-CIN85-PRR; 73 /BB &
331-451) & FLAG 1Zf#i 7= 3 o® SH3 RAA(FLAG-CIN85-SH3ABC; 73 VB K 1-330) D%
NENREBEANIY—DERIE 126 THER, V5 E#RIN/Z HVEM ORBEB 7 —
(pcDNA3.1/GS/V5-HVEM, clone ID#, RG000784)1. Invitrogen 2>biEA LT,
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3-2-4 HeLa #laDE sk

1x10"fEOHeLa#ifalZ 10 u gDEFB A~V F—% L bRl —a TEALKE, 2 A RS
% EHEEERRICHEEE 2ug/mlDBlasticidin S (pEF6/V5-His CA) £721% 0.8 mg/ml®
geneticin (pEF1/V5-His Ck UpFLAG-CMV-4 ) #Mx CE I EEGBRAEREZBIR L., £D%. &
¥ H B # M fg o V5-CIN85 . V5-CIN85-dSH3dPRR . FLAG-CIN85-PRR k O
FLAG-CIN85-SH3ABCOEARELX Y A¥ T uy NCHEEBLI-#% . BRAFRICLD/0—=7% 2
BT CHIRAREZRESL L=, [RIRAR HEE TR — % E AL Cavbo— VL U BESI LT HlRa
BRIZLLF D ESIZHRT 5, Blasticidin STEIRESN7-V5-CIN85 EEA MM K O F D ha—/ Lk
ZHeLa/V5-CIN85-BS & (‘"HeLa/control-BSEFRL . geneticin CIRIRIN7=V5-CINS5 FE A Il HE
R’ UOFOarta— k% HeLa/V5-CIN85-GN & "HeLa/control-GNE#R$ 5,

3-2-5 CHO-K1 #ilan gestk

CHO-K1#ffaix, HeLa #ifa L F#k72 55 TpecDNA3.1/GS/V5-HVEM 2L 7 bRl — g
v TCHE AL, 1 mg/ml ® zeocin TEIRL, V5-HVEM DEAZ T RF T uy NCHESEL, Ju—=
TaiTol, TD%, HSV1 #BRYEIH TR TE/u— &KL, 2hiC
pEF1/V5-CIN85 Z## AL, 1 mg/ml ® zeocin & 0.8 mg/ml ® geneticin F7E F GRINTELITV.,
V5-HVEM K ! V5-CIN85 DEA%*VxAF 7 uy b THEERBL. Ju—=U7%1To1
(CHO-K1/V5-HVEM/V5-CIN85), o> ha— /LHIlII R FiE TRy — %8 AL TERLE
( CHO-K1/control ; pcDNA3.1/GS % ' pEF1C/V5-His C % & A, CHO-K1/V5-HVEM ;
pcDNA3.1/GS/V5-HVEM & U pEF1C/V5-His C ##& A, CHO-K1/V5-CIN85;pcDNA3.1/GS &
U pEF1/V5-CIN85 Z#E A),

3-2-6 YxARZTovh

MK oT 7 — ¥ ZEH (protease inhibitors cocktail, Roche) £ F.M-PER
(PIERCE) Z AWV CHlf@ 2 W #F L GR O BEL CGREIL 7=, Bo - Milath ik % 1-2-10 (TRL7ZH
ETURE T ayMNefTV, SRATU T, BRI 1-2-8 IR LI FEETITo 7,

3-27 FT—IT7vkA

BEE I /-HeLafifa Do 7V U MR BEEERMIRE 12 VoV 7L —MIARLE,Z
NEMEMEZHIT 1 [BIFELZ%.0.2mlOHSV-1 # (6 x 102TCIDso/ 0.2ml / well) F7/2iXHSV-2 #&
(1.2 x 103 TCID50/0.2 mUwel) &/ UIZEML T 37°CT 1 BRI B2, EDE VANV AR
EROERE . 2mlD 0.6%AF LN a—2EH 2%FBSHNMMEMEE 2K = VICER L. HSV-1 D%
A3 3 B HSV-2 DAL 2 AM.37TCTHRLIZ IR TR SRR ETIBRE 2% RNV LTV
TEREN 0.02%ZVAZ N AL ALy RSB E A CllaZ e BEL & RSz 77—7%
ZEBEILZ (n=3),CHO-K1 HHEEGHRMIIZIIRRICE BT RMIaZ ERL. ZhZ2HAMBHIT 1
[E] e L7z 1. 0.2mlOHS V-1 #&(1.2 x 10¢ TCIDs0/0.2 ml/welD % &Y =/VIZHAIL T 37°CT 1 K
RIS&R T2, £ D% T4V AEERYRE 2mlD 0.6%AF/LELa—REH 2%FBSHNHAMEE H
2&EU/VICERBL.4 AR, 3T CTHRLISRET R IFRBRERYRE 2% RNV LT NV TERE
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A 0.02%ZVAZNIRAF Ly NKEBHE 2N A THIZ fe B E L% JBRENT- 7T — 8% 3
L7 (n=3),

3-2-8 UV ABETEAHROBIE

WEEBShzHeLafilanar 7 Vo M HgE#Mlas 24 vV —MIFEELE, 2
NAEMEMESHET 1 [E%E#4% L72%.0.1mlOHSV-1 #& (1 x 102TCIDso/ 0.1ml / well) % &7 =/VITH
MILT 37CT 1 BRI RIGS BTz, £ DH . VANV AR EERVERE, 1mlD 2%FBSHRIMMEMES HiZ &
cVIZERBL.3TCTHEELE%E1H.2H.38,. 4 BRVS B&IC, FLU—MEBVHL. 3 EIEAE
BARZARDRL T, U /VARL T F i M & UHER IRAHEIURL 72 (n=3) . BIR S NIV AV RHIRD T
i % Veroffaz AN TTCIDso& L THIELTZ,

3-2-9 UANVABRPEROHNE

96 Yz wAruF L —NMNIWEiEN-HeLafila® 2.5 x 104 cells/well |25 XiA%, 37
°CT 16 BERIZELT-, RS- B EMIns 2% FBSHMMEMEFH 1 EI¥E# L%, 0.1ml
DHSV-1 #EZ &7 = /VEMUE, #MLZHSV-1 #iX, 10 {£7°> 8 BRI, £ 425 x 104
PFU/well MOI=1) 75 2.5 x 103 PFU/well (MOI=1 x 10")®OHSV-1 4#&tr, 37°CT 1 R RUE
1% TNV ARETRYVERX.0.1mlD 2% FBSHNMMEM S #% &V VI 37°C T4 HEiE#E
LI 3% 2% BNV AT VT EREMN 0.02% 7V RAZ NSy hKEERE Nz THilaZ G- B E
Ui B AR T 5 7= LT ORBRUT, VAV ARLESIRIT, MIEEESE(CPE)ZEIL T\ \5Y
AEFBELLT, 5 Yo VF OBV DOEIE TR,

3-2-10 IR OR|E

96 Y xlwArurL— NI E SN T-HeLafiig% 2 x 102 cells/well IZ&XiIAA, 10%
FBSIEMDMEMEZHC 37 °C .5 ARIE#EL-. 1 HE.3 BERW 5 HBIZ 10llOoWST-1 #&
(Roche)Z iz . 450nm DU FEEZRIFEL Tl Z s EIL-,

3-2-11 LDH 0#IE

3-2-9 THLRIREIZ 96 Vo)L ~vA7u7 L — NI E GRS /- HeLafia 0 K@ s & Aifa 2 /ERL
L. RS- MEEEMia: 2%FBSHIIIMMEMEE# 1 EI¥EHL~%., 0.1mlOHSV-1 &%
MOI=10 PFU/cells C& 7=/ EMLT-(2.5 x 105 PFU/0.1 ml/well), 37°C T 1 R RIS S 721,
Y AVAREERORE . 0.1mlD 2%FBSHEIMMEMEE#Z &Y = MIZMZ T, & 43, 6.9, 16 FFfjsE
F1£120.05 mlOEE LEE LY, HFLV 96 VxwA7u/L—NMNIBL T, LDHAIED YT vl
7=(n=3), ¥23% LEHTOLDHAIEIL. v MRt 7 aba—/cfE>TERLI

3-2-12  HEEHARHT

ZBBOEHEOEEZEREIL.SAS (Statistical Analysis System) Y 7hv =7 (SAS
Institute Inc.) %V . Dunnett’s t-test (&> TIT>72,
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HIH KR

3-3-1 WTEM CINS5 LiBRIFEER CIN8S D5 — IRk h &

CIN85 D HSV &gzt - H1EM MO D712, F1HIZ V5-CINSS 2 B%|% 5 3% HeLa
#ifd(HeLa/V5-CIN85-BS)Z1ERK LT- &2 5, V5-CIN8S DIEBIL ~AHE/IE2 DD Iu— %1E T,
LT, INbH?D V5-CIN85 DFEBL~ /LA NEM CINSS DFEFHL ~ L L& L7 (Fig. 3-1A), 7D
fER. cl. 1 IZNTEME CINSS @ 16 fZ. cl. 21X 2 fEDFHBL L Thot-, WIZ. ZHhbDHRaIT
HSV-1 R U'HSV-2 Z @GS TTF— I RS T2L 25, cl. 1 iFav ha— L lllan# 121275
—ZBDBBALID . 2 OFTFT—r#iTarta— L@l Tk 7= (Fig. 8-1B), - T
V5-CIN85 OiERIFEEN T T — /R EMHILI-EE X 5 i-, —F . HeLa/V5-CIN85-BS cl. 1 ®
HSV-1 & HSV-2 75— 75 OB S S EA LI TV =0T, BUEORERIL HSV-1 DHERWTE
LTz,

V5-CIN85

~ 1 7 V5CINgS
expression ratio

N
w

A 3 5 B 12
1] w
, B 8 .
a 8 8 € 100
: £ 2 :
= Q Q o
S b b 2 75
g8 2 2 3
I+ ] ] S @®
2 3 B 8
Blot: S 50
} e
€
8
<

1 2 16 total CIN85
expression ratio Hela L Ul
control-BS  Hel a/v5-CIN85-BS

(]

Fig. 3-1 PN7EME CIN85 HEELOE, KU CINSS BEIFBUCL ST T — 7 FAINHI%h &

(A) Expression of V5-CIN85 in HeLa/V5-CIN85-BS cells (top) and endogenous or total
CINSS5 in each cell line (bottom). A 20-ug sample of each cell lysate was applied to each
lane. The ratio of the proteins shown below each track was determined by densitometry
(ATTO, Tokyo, Japan). (B) Plaque-formation assays were performed as described in the
Materials and Methods section. The numbers of plaques obtained with HSV-1 and
HSV-2 are indicated as a % control ratio. The numbers of HSV-1 and HSV-2 plaques on
HeLa/control cells were 84.7 + 13.3 and 181 + 20.0, respectively. The data are the means
and standard deviations (SDs) from an experiment conducted in triplicate. Significant
differences between HeLa/V5-CIN85-BS cells and HeLa/control cells are indicated by
asterisks (** A<0.01; ns, not significant).
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3-3-2 HeLa/V5-CIN85-BS s HSV-1 By

RIZHSV-1 BH%h %% HeLa/V5-CIN85-BS cl. 1 Ml HeLa/control-BSHRIE TL#L 7=,
Fig. 3-2 ITRLZEIIC, 50% DGR %774 MOIIL, HeLa/V5-CIN85-BS cl. 1 M TIE 2 x
108 MOI (PFU/cell) ThH-o7=Diz*xtL T, HeLa/control-BSHAETIX 3 x10 MOI (PFU/cell) T
bolz, 5T, HeLa/V5-CIN85-BS cl. 1 #lifiid= ho— L #lfa X049 100 fFHSV-1 BRI H 35
BZENENVEE XS,

- o~ Hela/control-BS
~o— HelLa/V5-CiIN85-BS ci 1
100

- a
s
oy
c
o
[3]
£ s0}
(1]
3
2
3
o
£
0
106 10-4 10-2 1

MOl

Fig. 3-2 HeLa/V5-CIN85-BS fifja HSV-1 BRieih=R

The sensitivity of HeLa/V5-CIN85-BS cells to HSV-1 infection was determined using
confluent monolayers of HeLa transformants, originally seeded at 2.5 x 104 cells/well
in 96-well tissue culture dishes. Monolayers were infected with HSV-1 at the MOI,
indicated on the x axis, with 5 replicate wells for each dilution. After 1 h at 37 °C, the
virus inocula were replaced with 0.1 ml MEM containing 2% FBS. After incubation
for 4 days, the medium was removed and the monolayers were stained with 0.02%
crystal violet containing 2% formaldehyde to visualize the CPE. The infectious
efficiency (y axis) was determined as the percentage of wells detecting a CPE over
five wells. Data are the means + SDs (n = 3).
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3-3-3 WEi#H#: HeLa HIlEOHETHE

& EHRR D HETEE BE L ARBHEME DB VBT OV ADHETAIC B A 5 2 52 L b T3,
HeLa/V5-CIN85-BS cl. 1 #ifait HSV 077 — A L7243, Z0mE|Zh R A5 CINS5 i E|
RBEIZLDEFEDOIEATHY . BRIFBHICL > TE FHME ORI EE CRINEICE B 5 X TV
W EEHENDBHT-91Z, HeLa/V5-CIN85-BS cl. 1 #ifal HeLal/control-BS a0 BREHEE %
WST1 Z AWTHEBI LT, TORE R, Ml & E o 21372 - 7= (Fig. 3-3), (£~ C.
HeLa/V5-CIN85-BS cl. 1 #if@i% V5-CIN85 DiBFIZEIRIZ Lo TE AR o0 BT I B oA TS

BB 2 Tz,

- - Hela/control-BS
—o— Hela/\VV5-CIN85-BS ¢l 1

-
(o]
L

Cell growth (A450nm)
o
[+)]

@
N
T

Incubation days

Fig. 3-3 FEEE OB

Growth of HeLa/V5-CIN85-BS and HeLa/control-BS cells. Cells were plated
into 96-well tissue-culture dishes at 2 x 103 cells/100 pl in DMEM containing
10% FBS. After incubation for 1, 3 and 5 days, 10 ul WST-1 was added in each
well and incubated for 2 h, and absorbance at 450 nm was measured.
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3-3-4  Geneticin fiE7a—t HSV-1 75— /& MEIT 5

CIN85 O RIFEE AL HSV B EIE 45 2 IR T 57-D17, Blasticidin S fitftS
H Y4 —(pEF6/V5-His C)LIHZ geneticin MitEEE¥ 2% —(pEF1/V5-His CO)% fV T CIN85
ZIBRIFE T 75 HeLa #MA3(2 70— ;HeLa/V5-CIN85-GN)ZER L=, Fig. 3-4 IZ{ERRLT-HE
ERHMIRE D V5-CIN8S FEALARMT LI RA R LT, IRIC, ZNOOHERE I HSV-1 #RLsE, 75
— IR A ha— L ERa(HeLa/control-GN) & EbBE LTz, £ D#E 5. HeLa/V5-CIN85-GN i
X 2 7a— b HeLa/V5-CIN85-BS M@l EULIIC HSV-1 (28577 — 7% I L= (Fig.
3-5), fi>C, HeLa #if@iZ3317% CIN8S DIBRIBTIIRE 77 —DE W\, RUSBESNIHEY
EmtEIRFUeh o7z,

- 5
o 8 8
wz§ zZ 2,
208 3 2F
L L -
S5 2 238
= = Q © T
§ v 3 3B
383> 2 %
W a @
2D -NTN®
kdIII'Eo'CST)U
y 2 S

--V/5-CIN85

-+—\/5-CIN85
dSH3dPRR

Fig. 3-4 THEx# HeLa MIRARIZ L G OWESR

Expression of V5-CIN85 in HeLa/V5-CIN85-BS and HeLa/V5-CIN85-GN cells, and
expression of V5-CIN85-dSH3dPRR in HeLa/V5-CIN85-dSH3dPRR cells, in
western blots. A 20-pg sample of each cell lysate was applied to each lane.
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Fig. 3-5 V5-CIN85 XU V5-CIN85-dSH3dPRR iBFIE 4 HeLa #ifa HSV-1 75— /A%

Effects of V5-CIN85 and V5-CIN85-dSH3dPRR expression of HSV-1 plaque formation.
Plaque formation assays were performed as described in the Materials and Methods
section. The numbers of plaques obtained with HSV-1 are expressed as the % of control
plaques. Data are the means + SDs (n = 3). The numbers of plaques on HeLa/control-BS
and HeLa/control-GN cells were 50.0 + 12.3 and 59.3 £ 4.9, respectively. Significant
differences between HeLa/V5-CIN85-BS, HeLa/V5-CIN85-GN or
HeLa/V5-CIN85-dSH3dPRR cells and HeLa/control cells are indicated by asterisks (* P
<0.05; ** P<0.01; ns, not significant).

3-3-56  V5-CIN85-dSH3dPRR Mi@RIEA L HSV-1 77—/ A HH L2

CINS5 i% 3 o0 SH3 KA & PRR 28T ¥ 77— FThd, 747 F—HkErL SH3 K
AL PRR IZHELTWADT, CIN85 O HSV 75— 7B EER BT ¥ 7% —ksic k4
BOENERRDIHIZ, 320 SH3 KAS & PRR %K\ /= CIN85-dSH3dPRR %# % 7% HeLa
#ifa(HeLa/V5-CIN85-dSH3dPRR)Z1ERK L, ZiLiZ HSV-1 &7, V5-CIN85-dSH3dPRR
DY xRE 7T ayNIELDREBEENTE Fig. 3-4 12, HSV-1 IZX3 77— pk##% Fig. 3-5 ITRLI-,
MILLT= 83 DD7a— AN OWTRRLZA, WThosa—14 HSV 77—/ RmGIER 2 RS2
3o, PE- T, CIN8S DT F 77 —HReN HSV 77— 7R IEIER ICBRETHIIENTREEN

o — . MIRANIZBITBZ /7B OBRIRBIL, 8 EMIBORAN RERY | T4V ADERICHE
2B X BETREMEN D, LHL, V5-CINS5-dSH3dPRR DBRIFHIITANADREIEICEEL 5 X7
Moz, H6- T, V5-CIN85 O HSV 7I— 7B MtIERIZ. Zo /B OBRIFRERICLHTE Ik
DA R EBLD TR, V5-CINS5 DREICLAbDEE X HND,
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3-3-6  CIN85 ™ PRR A3V /L AHTEMIG ZEHE THY SH3 KA ANIRBETHD

ATIH(3-3-5) T, 74 74 —#HE% R\ M= V5-CIN85-dSH3dPRR D@ FIFEE A3 4 /L ADHEE
B R G 2 Iehot=Z kb, CIN8S DT H 75 —HEEN T 4 )V AR TEINE M EEL TV B ETREME S
TRENT, W T RIZTH 77 —HEEAR S 3 DD SH3 KAL L PRR DY LHH E/-1XM 37 4
NAEFERHIC L EEEZE X OGNZD T, 3 50 SH3 KA $£7-1X PRR 2 B TR 2% HeLa #ifa
T h¥h 3 78 —rv % 54 mL % ( HeLa/FLAG-CIN85-SH3ABC . & O
HeLa/FLAG-CIN85-PRR), ZhbD 27— ? FLAG-CIN85-SH3ABC & U FLAG-CIN85-PRR
DUz AF T ayMILDRBEMEN % Fig. 3-6A IIRLIZ, RIZ. ZhbDru— 4 HSV-1 2R
¥, FT— IR E R =LA, HeLa/FLAG-CINS5-PRR #If8i3 3 DD ru—1 b 75— HhK
ZMHIL7=23, HeLa/FLAG-CIN85-SH3ABC Mif@IZZ L L7V o, TeL ABEIME I H - 7= (Fig.
3-6B), 1>, CIN85 D /L AHFEIMHIVER 1L, 20 PRR BREETHY. 3 o0 SH3 KA1
AECHoT-,
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Fig. 3-6 CIN85 ® PRR 3V NVABEFEMHIICEE THY, SH3 FASANIFETHD

The PRR, and not the SH3 domains, of CIN85 suppressed plaque formation by HSV-1
in HeLa cells. (A) Expressions of FLAG-CIN85-SH3ABC (left) and FLAG-CIN85-PRR
(right), in western blots. A 20-ug sample of each cell lysate was applied to each lane.
(B) Plaque formation assays were performed as described in the Materials and
Methods section. The numbers of plaques obtained with HSV-1 are expressed as
the % of control plaques. Data shown are the means + SDs (n = 3). The number of
plaques on HeLa/FLAG-control was 73.3 + 10.4. Significant differences between
HeLa/FLAG-CIN85-SH3ABC or HeLa/FLAG-CIN85-PRR cells and
HeLa/FLAG-control cells are indicated by asterisks (* P< 0.05; ** P< 0.01; ns, not
significant).
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3-3-7 CINS85-PRR %3 Hel.a #ifa0> HSV-1 BiL%hR

RIZ 3-3-2 HERIERDF T, HeLa/FLAG-CIN85-PRR #ifa> HSV-1 BEZh &%
HeLa/FLAG-control #Hifid % Ut HeLa/FLAG-CIN85-SH3ABC #fa L th#L7-(Fig. 3-7), 2D
R, T7IT I RKDOEES LB L LS. HeLa/FLAG-control # g &
HeLa/FLAG-CIN85-SH3ABC #H i 0 HSV-1 B % % Rz L L T W 7= 48,
HeLa/FLAG-CIN85-PRR #ifac> HSV-1 &G 2hRIEAT 2 F LU T, 49 100 fHETL TV,
avie—LilEPLDBEEHEROET E A VWiL, HeLa/V5-CINS5-GS #i fa &
HeLa/FLAG-CIN85-PRR #IfIZRIL Tholz,

-9- Hela/FLAG-control
-0— Hela/FLAG-CIN85-SH3ABC cl 1
-0- Hela/FLAG-CIN85-PRR cl 1

100 Dz e ety

Infectious efficiency (%)

Fig. 3-7 HeLa/FLAG-CIN85-PRR ffif@> HSV-1 7R

The sensitivity of HeLa/FLAG-CIN85-PRR and HeLa/FLAG-CIN85-SH3ABC cells to
HSV-1 infection were tested. Experiments were performed as described in the legend
to Fig. 3-2.

3-3-8 HSV-1 H5E i #R(replication) D LL#

ZZETIX, CIN8S OHSVHEFEMEIER %277 — /RIEIC L > TRERL T& /-, Ll
TT—IDORESIIIKRIBHY, F27 77— 7% R T HDILBERHEENOY VAR F b M
FERRE TRICEIIR S22, 65T, CIN8S DOHSVHEFEMAIERA 2 SOICERICTB1-DI,
FMHEEHHeLaflilg %78 £I2L T, HSV-1 OHEHEZR AICRIELT-, HSV-1 O {fiidVeroff
Bzt B3 TCIDsofEE L CHIE L 7=, HeLa/V5-CIN85-BSHIfEE Z D avbu— )L fa .,
HeLa/FLAG-CIN85-PRRMIfZL E Dz ho— L IfAZ F N EREBLIZEZA, WTFhbas
r—/ LR OHSV-1 #FEICHEL T, 2 B BUE, £ 1/100 (ZHFEAIHISh T (Fig.
3-8A R B), ZOMHIEA WL, ZhbOHEi B MImOHSV-1 BRHRNEGB-3-2 KV
3-3-DEFLIL TV,
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Fig. 3-8 WHEHMET TH HSV-1 A

Inhibition of HSV-1-replication by CIN85 expression in HeLa cells was shown.

An HSV-1-replication assay was performed as described in the Materials and
methods section. The quantities of HSV-1 were indicated as TCIDso values (y axas).
Solid lines indicate HSV-1 quantity in HeLa/V5-CIN85-BS cells (A) and
HeLa/FLAG-CIN85-PRR cells (B). Dotted lines indicate HSV-1 quantity in each of
the HeLa/control cells. Data are the means + SDs (n = 3).

3-3-9 CHO-K1 FEHE&=#aMian HSV-1 &

CHO-K1 #MRgiXRARICIT HSV Ofifla @ AR R4k THB, Lol
HVEM 2@ HSV L& 77— % B A - BIRIE DL HSV DR AITESZ LY, MR T HSV
XHEFET 5, > T, CHO-K14Efa%Z V- HSV B RIL, HSV OHMIRERNEAICE T8I
FRTHA[84], B Iz DMEER%ERVT, CIN85 BAHSV DR ABRBICEEL TWOBENENE
REFLI, $72bb, CHO-K1 #Hfgic HVEM 2# AL T HSV Bicx L TRE 2RI #fa
BREERIL, B2, ZhiZ CIN85 #EAL T, HSV-1 OEESTHIShANENEZRRLE,
CHO-K1 #faIZFEHIE7- V5-HVEM KU V5-CIN85 DU xR 7 uy MEFT O#ER% Fig.
3-9B (T B%) IZ7RL7-, CHO-K1 #Hfa~ HSV-1 O#EE &I HeLa MIIE~DHED 20 (&%
BRI, Fig. 3-9A ITRLZE91Z, CHO-Kl/control & U8 CHO-K1/V5-CIN85 #EfaIZ 75 —2
RIEEAETR LD T, —F . CHO-K1/V5-HVEM K& U CHO-K1/V5-HVEM/V5-CINS5 #
M7 —22BR LN, BRENTEZTT— 781k CINS 2 FEH|L 7
CHO-K1/V5-HVEM/V5-CINS5 #ifgix CHO-K1/V5-HVEM MIEDH 1/2 {Ziif| & Tz,
#-T, CINS5 1%, HeLa HIfaD B & LEMIC CHO-K1 Mg+ Tb HSV-1 OFEZ M L7,
KIZ, CIN85 A3 HSV DEABRMIZEE L TV AN EDERER T 572912, HVEM & CINSS A3
HALTWALE»ZRERL 7=, CHO-K1/V5-HVEM/V5-CINS5 #H S o> 4 Ba i HH ¥ % 1
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HVEM BUECHRELEL., RIEEEHELY=2Z T uy NCRITLIZEZ A, V5-CINSS (13tik
Lo 7=(Fig. 3-9B), f->T. HVEM & CIN85 [ZE IS L TH6T . CINSS X HSV 2
ABPEZFREL TV,
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Fig. 3-9 CHO-K1 #ifa$ Tt CIN85 iX HSV-1 A M35

Inhibition of HSV-1 growth by CIN85 in CHO-K1 cells expressing V5-HVEM does not
involve a direct interaction between CIN85 and HVEM. (A) Plaque formation assays
were performed as described in the Materials and Methods section. Two clones from
each transfection were tested. HSV-1 was inoculated at 1.2 x 104 TCIDso/well and
incubated for 4 days. Data shown are the means + SDs (n = 3). Significant differences
between CHO-K1/V5-HVEM/V5-CIN85 and CHO-K1/V5-HVEM cells are indicated by
asterisks (** P < 0.01). (B) One-mg aliquots of cell lysates from each CHO-K1
transformant were immunoprecipitated with 10 ug anti-HVEM antibody. Western blots
of the immunoprecipitates were probed with anti-V5 antibody (top panel). To determine
the expression of V5-HVEM and V5-CIN85 in each cell line, a 20-ug sample of each cell
lysate was applied on each lane (bottom).
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3-3-10 &HiEE HSV @Yzl s CIN8S D3

ZHET, CIN85 » HSV HEFEMHIERILMERE D HSV BRS&M T CRIEL TE- 21X
Fig. 3-8 TiZ MOI IX 0.0002 pfu/cell THD), IRIZEEE T HSV Z2@is 4 (MOI=10) . Y% D
HIRAFEIZ 5 2 5 CINS5 DEhEERFTLIZ, ML TS LDH 28IEL Th#kL7-, Fig. 3-10
WZRT IO, HERBEL7- LDH i3 HeLa/V5-CIN85-BS Hl D 5 Asas b — VBRI e~ T L, -
T HeLa/V5-CIN85-BS flifid HSV-1 B4z 3 bo— /LRI b~ TR SER T % 7,

[ Helalcontrol-BS
7 Hel a/V5-CIN85-BS cl. 1

g
o
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-
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Fig. 3-10 HSV-1 ¥t LDH g

Time distribution of LDH release after HSV-1 infection in HeLa/V5-CIN85-BS
(shaded bars) and HeLa/control-BS cells (open bars). At 3, 6, 9 and 16 hours PI,
0.05 ml of medium was pooled and LDH activity in the medium was determined
using Cyto Tox 96 Non-Radioactive Cytotoxicity Assay kit (Promega). The right
panel indicates HSV-1 infected cells and the left panel shows uninfected cells. The
data are the means and SDs from an experiment conducted in triplicate.
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Hafh BE

AHFFEC CINSS DIBRIFEIRAHSV DA TG+ 522 R LT, TL T, ZOFEELZLT
DEBRIZE > THEELRLDELTRLE,

(1) CIN85 DRELEICIEL T HSV OISR EON 5 E(Fig. 3-1),

(2) WHEEHMBBOMIENELLZVZE(Fig. 3-3),

() M~/ ¥—% L2 CHFFEHESETH HSV OIEE M52 (Fig. 3-5),
(4) V5-CIN85-dSH3dPRR ORI FELA HSV O#EFEAIMHEI L2V 2 (Fig. 3-5),
(6) 75— W2} 72 B (replication)b HifH| 5 ZL(Fig. 3-8),

HKIZ, CIN8S DT F 75 —iEE% S 2 DOMEEN AL DHH HSV OHEFEIMHNTIL 3 oD
SH3 FASNIFRE T, PRR BEETHY, PRR BEMT HSV oMEZELZ L%, PRR X Src
family kinase Z &1L DF L /3E D SH3 KA LFEE T 5. SH3 A TUAZHWERRT
$%<® PRR &4/ —rF—%RLTVA(1-3-7 &, Fig. 19), > TZhHD PRR &&= —
2 HSV #AEICEE L T Ab LUy, — 5, PRR & SH3 KAV OB S#BIXRFRS T
3[53, 9110, CIN85-PRR > HSV HFEHIFHI AN =X LfRIAZED DI LIZL ST, EDAN =X L%
HLHSV EHALEMARIY)— =0 7 VAT SBRRIIS A CELFREESE I L1D,

CINS85 D HSV 7 A = X LEAOE AL LT, HSV OMlaNE MEREFEZREFL
7z HSV Offa~DBEAL, MEREOL €77 —LUANVAD T Ru—TFDREEDNLIREY, KRV
THIRELR AL . ZL THIBBN~B AT S, A HSV LMIaDREE 1L, VANANBRDRES 737
H. gC & gB BMMIARE N~ T BB LE ST 5, RIC gD BSHIRRE DL 77—l ET5092],
ZDOLEFF—2iZ HVEM (herpes virus entry mediator A)[84, 85]. nectins[86] &L T
3-O-sulfonated derivatives of heparan sulfate[87]23%15 T\ 5, HVEM i HveA LB FEITI,
TNFR superfamily (2B 35L& 7%— (TNFRSF14) TZDAEE2U A Fid lymphotoxin- a &
TNF #£U YR LIGHT A45hTW5[93], HVEM IZUHVRABEST5Z8I2L->T NF-«B &
AP-1 EREEM(LZR K%, TRAFs, #1C TRAF2 & TRAF5 %4t L CiE#E{LT5[94]. TRANCE L&
FH—DL T F IRERE T, Src 13 TRAF1 & TRAF6 (ZHEEL T/ F & EETH(73], I
# 9 #C Src 78 TRAF1 1254 L. CIN85 73 Src L DFEAENML T TNFR1 OV 7 FREEEE
WA ENBIEBELINT Ao, fE5 T, CIN85 iX. TRAFs & Src family kinase D& &EZ L T,
HVEM o7 F UL FRBICE ENARIRENRE I ONB, T7bb, HSV 23 HVEM DM MRIEIC
ST B> THVEM 0bih 537 FVRE T I, CIN8S BAILADKEE EXHTLICL
T HSV ORI IETATEEENE 2N, ZORMEHEIC, CHO-K1 Mgz v HSV-1
RYH T CINSS DEEZTH~1-L25, CINS5 i3 CHO-K1 Mg T HSV-1 OIFFEEZMH LI,
LA, &tk ¢ HVEM & CINS5 (33t LA2h - 72 b, CINSS (X HVEM Z4rL7- HSV %
ANBRIZEEL WAV EEERAHT, T2L5 CINS5 iX HSV OAMRAE A LIED@E T HSV I
BELTWAEEZ LT,

ABZETIE. CIN8S » HSV BFEMEI AN =X L AFA T DIZEILRh o7, HSV 77/ AMIZid
# 80 IO Z L U ENa—FENTRY, Fhbiz HSV BSHRICERE T 5L, Mg TOD HSV ©
BRI IS L TENENARBINS, ZL T BERFEAFT7ar L, S8 EHER |
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HLTVB, ZDLH72EED—274% CIN8S THAHFHEMNE X HND, Bill. HSV-1 DZ /3D
—->, ICPO (infected cell protein 0)%5 CIN85 K& Ut Cbl LfEA L. MiflakEhHD EGF L& 57—
DTV RPAN— L RAEEMHTHENREESNTZ[89], ICPO X, VANV AR H O ZLFIH
(immediately early phase) |ZFEL ., HEHFR TOVAVAETEISLETIZIRVA, HEIEHOE
EFRER CERBELEDLOBEELOBE HFE2HIHEL. 1 oRFEEICHEELTWLIEERZY (VA
EFThs[95], —F . CIN85 23 HSV DD Z L /30 B eb A 857 a L TWBRTREMED D, —
SOFBREWT L 232G LT, HSV-2 @ ribonucleotide reductase ICP10)M3HiTbivs, ZDF
RIBZITRIVIAVF =% —BEEERD | VAV AR L TR EMAEA 5 E 47 Rh—
25T DA TR 3[96, 97], EBIZ SH3 KA REGERI&# D, Grb2 L#EE$5[98]. CIN8S b
Grb2 LEEE T 541, 43, 44), 1> T, CINS5 i1 ribonucleotide reductase DHEREXPAETHZLIZ
Lo THSV Zu BRI T 7 B— A% 15 DiEE | 2 3HI L . HSV OBEMEEME 15, LW
BNEZOND, T72bb, HSV AE%%., AN THoCiE 3 5RHEE 5 2 318 Tl
P0%  fERELLUTHSV ORI SN, CINSS BRIRHTRAILIX HSV-1 BRI Lo Tarba—
VAL B FER(Fig. 3-10)280 0, ZOREBILIER T Al EN HDLEE 2D,

CIN85 @ HSV il AH =X L% MR T AT ERDRFBLE THHH, FHFFEICL-
T. CIN85 28 HSV OHFEIZE 5L TV A LA -T,
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* 1

Src family kinase (3L /¥ —FOFul ¥ ) —PCHEL DL FY—bLD FHTE
HpZE 2 H T3, AKBFFED B 8914 Src family kinase 238 5333 7 W nZE S HHEE 2005
ML, ZOHIEBEEDORE ICESILEEBEXLNIRBOREDORBPIZENNVEREL, 1o, 20D
TEIRAER L T DRI UKL THZL THS, £L T Src family kinase 06D 7 FAEETH
WNETDIHFICEBL, £0/a—=0 5 {ToTC—20HRTF S 7—5 0 R_IGRRELE, L.
TFICAFFE CERLINI R T fE BERIET B,

(1) BER 2- A7 VYRIEIZEY, Src family kinase D— B Téh5 Hek @ SH3 RASNCHEST55
By R Ehka—RT 58T SH3KBP1 #RWHL, 7u—=71L7-, SH3KBP1 1% CINS5 &
CIN85-dSH3AB D2 >DF# /3B a#a—RLTHEY, XYPEEDp22.1—-p2l.6lcvwv v rani-,

(2) CINS85 1 Z/AL & AR OB EMIERIC I L TEY, Src family kinase 2 IS 2, /-
CIN85 ® PRR X Src family kinase Dfflicb Z4#k72 SH3 KAV EH F L I B IR T RETH-
72o £ T, Src family kinase 5§57 F EZEICIBILLE S5 L WA R REEISRIBE -,

(8) CINS85 iZ CEM #MAZIZIW T, TNF: a ICL > THEINAE TR — T RE{RHE LT, LiL. CD95
XS THEINDT R AZIIFE L 2D o7-, CINSS X Src LEESEETRL. Sre #M1LT
TNFR1 RO TRAF1 IZfEE& LT TNFRL 7 F NV GEEESEICE TN TV,

(4) CIN85 @ TNF- o FHE 7R h— AMBELIRIZ CIN8S @ SH3 KAV BMEATHY . PRR bLE
ThHolZih b, CIN85 DT ¥ 7 ¥ —HEENEE Th-o7z, EiZ CINS5 I% Cbl LIERRMICES K%
AL . ZOEE KL TNF- o il L > T Sre iU 2V —h&hiz, Lo T, Sre-CIN85-Cbl #4473
TNFR1 V7 F A GEEEEICE TN, TNFR1 550D Src #1537 FIARERIEML TV B LR
mwEhi,

(5) CIN85 @ TNF- o FET7 Rh— AMREZNFRIL Src 24135 TNF- o DEFEL 7 FAOMEI L
HHDOT, NF-xB, ERK RO INK DOIEHLIZITERR THY ., Akt OEME(LINE] O FTREM I RILE
i,

(6) CIN85 i% HeLa #1233V T, HSV HFEZMH|L 7o, ZOHEFEMHIZIROAEIL PRR THY.,
SH3 FAS /13X HSV OEELIHIL2h Tz,

(7) CINS85 i CHO-K1 i<t HSV-1 DEFEEM& L7, LA L. CIN85 i HVEM ¢EELAR
MofeZihbh, HVEM 24015 HSV-1 OMENEAIREEE T BAROEEERZHEEL TV
AEEZ LN,

LU ED#E R D5 Sre family kinase & CIN85 D& E|%#8$E59 5, CIN85 I EGFR7ZF D RTK
MDY T FIARZEIZEBUVT Cbl A AL . Cbl-CIN85-endophilin #&&icLsL 7 v
BERIZLSTLESF—D R A=V REREL, £ Cbl 1TabFF AUIZKS>TERIE
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DRI ELTNBZ AL TS, 5T, CIN85 1X Cbl bz RTK OX A7 47 il {7
boTWAZERBEINTWAI5T, —F . FFuL o —¥RDOL &7 — Tl Src family
kinase ZFLTAEBELBOFul o X+ —ERLFF N EZEIBHOCODBEZEZI LN TS, K
22 Clx TNF- o FlEIZ 35V T Sre family kinase 7°5 Cbl {ZE 3 Src-CIN85-Cbl & EIC L5V
TS IMBER RO U, SHICHEMIIRE THDA Src-CIN8S-Cbl & 1471 Akt DFEM LE X
HT 47 \EIEH T BRTREM R LT, Sre DR ELREMCIIRY - ERELRBHRLHD, £/, EGFR
DY LA BRI L LT Fi A V&l (Iressa 728) bERKRIG STV D, 15T Sre DIEE(LIZHD Akt
DIEMEA LIS ORRBRIX Y R D—Bh L2 AT L2 #FFLIZV,

—F AW =ANITRETHSA, CIN8S O HSV MFIZIRITIEF ICHRIR Y, £/, CIN85
@ PRR %% HSV O#EFEZMEIL7-Z &3, 20 PRR 23 HSV OHEFEIMBER TN DT 3 BITHE
&LT HSV OWRAERRILTWAEE LN, ZHBITHAAV R AFIERIZIVTH LUER
DevrEEXBLDOTHD,

LI _E . CINS5 i Srec family kinase (812 Hek) & T Cbl L& FEFAL. MEAIZRWTT
NETIBMEIN TOBLSMIL SRR EEIZEL TVDEEXOND, Lo T, ZhbDBEE AT
AZEBFLUWEIZEDFERDI b L2 L TRIEZ K 25,
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W

ARGEMADIZHIY, AT IE THEABYV L ENLRYSEN KR RSN E a1
EBERIZOLVESBNLET,

o FREELDDHIIHIZY, THRE, THELRBVEL L, TEXRERFRE AR EH5ER %
PRI —B0R ., OO FERZRAEEF ¥ — R = EBHRICEIBE - LET,

RO, T8, THERTEEEL. KIRER KFEHE(CFEERTELELHT
IR LET,

AW ELRIT T oM 25X TIREEL /2, = AT ARIKBR S4B AR % (B, A
EHRARA)  ROWITE T FRIFZEHTR (B, ARMBHRASH) ICES#LET,

Fio, RIETERE), TSRV EEEL e = AT AR S P R ERT &M @RI
BRSBENZLET, SHIZ, RS, RIEENWTEBBITH AR WEEEEL, BHMEDHE=E
DERIZDDOREH N LET,
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