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The tyrosine kinase c-Src is upregulated in various human cancers irrespective of its
negative regulator Csk, but the regulatory mechanisms remain unclear. In this study, we
show that a lipid raft-anchored Csk adaptor, Cbp/PAG, is directly involved in controlling
the oncogenicity of c-Src. Using Csk-deficient cells that can be transformed by c-Src
overexpression, we found that Cbp expression is markedly downregulated by c-Src
activation and re-expression of Cbp efficiently suppresses c-Src transformation as well as
tumorigenesis. Cbp-deficient cells are more susceptible to v-Src transformation than their
parental cells. Upon phosphorylation, Cbp specifically binds to activated c-Src and
sequesters it in lipid rafts, resulting in an efficient suppression of c-Src function
independent of Csk. In some human cancer cells and tumors, Cbp is downregulated and the
introduction of Cbp significantly suppresses tumorigenesis. These findings indicate a
potential role for Cbp as a suppressor of ¢c-Src-mediated tumor progression.

AR ERA
CBHEHAL : 1)
[ERESES MECSES ¢ o @t

2008 FJE 1,700,000 510,000 2,210,000
2009 4 1,600,000 480,000 2,080,000

P

P

T

: -
o>

it 3,30,000 990,000 4,290,000




E:I:W/\ I:J[Ei%
FHOFE 0043 Ft - MIE © JETIE: - FEIE R}
¥—U— K :Src, Csk, Cbp,

1. WHFERRAE S IO =

FAUXZ N E CTOWFFE T, Sre ZAICHIET
% Csk Z /KB L7=~ 7 ARRHEDHINE (CskKO)
%, IEFHIfRS Sre 2B E L2 L2k o
T (CskKO/Sre) WAL T 2 Z L& R LT,
ZOFRIFE, MIEANEBEDO Y SRR ETTEN R
EMTHHICHEDL LT, RO
INTEIEMA Sre L RIZEONAFE &
L. DAAGIC IR B e Sre S8 % WL
TEMERG LTINS, FZ T, Sre 12k
DBRAALE Y U LD D WITRBLO LB N
B L CW AR 1« Bl FERKE L &
Z A, Src I L BN AAL LB WS 2R
THLOLE LT, Mgl 7a RAA4 57
N OWCRAIET S 4 F Cbp(Csk-binding
protein) Z .M L7-, Z#UF TIZ Cbp 1L Csk
PR 27— T2 Lk o TH
B2H91Z SFK (Sre family kinase) OFEMFIENZ
BIG32 Z ERMBATW RS, Csk KB
BT Cop OFEERIT L > T Sre KB
RN AALDOIHI D FRO b, F 7o Chp (XX

— =7 ZI2BT Sre 12 &L D ISR A 18

W L2, ZDOEF VR A HWT Chp D
YEF A T3 = X BT UT=fE S, Cbp 1E Src
OFF—BIEHEICIXEEEHET, U b
Fr L EN L THENR Sre ITREE LT 7 b
WCEBSELZ LI LT, Mg d
NHFEEZND DALY 7 F L (FAK S0 Cas D
1EMEAE., STAT, ERK, AKT, JNK fRB&DiEM:AL)
PR A Z E RO LT, S5

(ZERFIAIC AT S B 7= Sre 1T Ak &3]
ERZIERDoTm, THHDIZ ENG, Cbp
1L Src 277 MR LS EDZ L2k » T
DAL ZEIET S EELZLND, F2Csk fF
1 FIZHUWT Chp (ZIEMRY Sre & Csk & BID
YERHATREA L. £IIZ X - T Sre i Csk iZ
X VBRI ARIERE LT 7 R B L

NV AT —A— g

SNDHZEBWLMNERST,

2. MEOBEK

Src IIREFEM DB AFBIET & S, KB
DAEIRDETHEZ O MBAMIRTE
DOFRBR NEEOTLER R LD 72 EnN A
& DD PREBE STV DD, ZOFEM
XA ST - TRV, ZHVE TiE v-Sre
ONEFIEMESL Sre 2 W CHRIIRD 23 A b % 5
B Sl ab ol = N BN Y [ A A a VA Y
PED LN TE 72, FAE, Src OIEEZEAIC
HillfH LT b Csk & K LTz~ 7 AR MELE A
Fazs, EFHIR Sre iz k> TAfbd 5 2
EEHALMMIL, ZOREEHLTSre iz &
DININCDFERMIR G F A=A LEH/E L
TW5, RIFETIE, a2 a8
% Z & THIBN A~ > 7T Vv Z iRz
THTTy bAR—AEEZLN TSI
I o7ma RAAL 2 97 8 IZHFHBEL, Src
WX DMATBE RIS 7 F VAR A & fiF
W45, FALZNE TOMIET, Csk 77
MZU I NV— T BT X2 —EEHHE
Cbp (Csk-binding protein) 23 Src {2 LB A
fbaEEME T8RS L 250
WL TW5, £ TARMIE T, Src kb
DA A T = X LD Z&BEIZ, 77 b
EH'E Cbp (2 X5 Sre D ATEEIEH O]
Bt | [ZOWTEDFEMAZA LN T HZ &
ZHBET D,

3. WrgEo ik

AWFFETIE, TNETET LR TIT->C& 2

ﬁn%%k_am@#hmﬁl%&bf®7
REMEZRRGET 5 & & HIZ, B Mz T
T VSR RIER D A AT B 58 B3 I B A% 23
BELTWINEHLNCTHZE2HM
E LT T oM E1T - 72,

1) Cbp DAL 2 EFMIAD Src M AAL
JEZMEDEAET D,



2) Kb—Cre Csk/Cbp =2 F 4> a v/ v
T b U AZET DDAV A
~5,

3) b FAAMIEIZIIT D Sre DIEMAL & Chp
DIBLEOAEZ T~ D,

4) b BRAFBEONABEERBICRT D
Cbp DEEIZH &N T D,

5) 77 hOEM - HHEIZ XK D Src O
e e MR AKBEEICKT 2 5E 2
LMNTT D,

4. WFFERER

ABFFENZ I T Cop DAEH A J1 = X 2 2 fifthfr
L7-#& 5%, Cbp 1% Srec DF F—PIEMICIZE
BAEH L2V, U vk e v 20 LT
JEMERL Sre ICHEG LT 7 BB YL 2 &
2D, Src \2&D TR T 4 —AIEEE
WHTDZENRELMNERoT, EBICT T
FEATHEZ AT 5 L2 Sre X T A7
—A—TarviEERIZEbH LN
77o F 7z Src DIEEREWE M ARIIRIZES
W Chp OFRBIME T LTEY . b MRAGKE
Hske B Rz fmAakR (B MEMAE O F T HERC
Sre EMALLTWAZ & THHILA)IZ Cbhp
AT D EEEERA I S NS Z %
BHELZ, &612, Sre 77 IV —Fnm v
¥ —E8 (SFK) OflHDEE L TDT 7 K
DEHZELZFDLI=0IZ, 8FED SFK(c—Sre
Fyn, c—Yes, Lyn, Lck, Hck, c-Fgr, Blk)!|Z
DT, BAALEE L BN RE & 27,
FEORERT 7 F~DRIELT I LA

RESIRSFHREAL TWH Z & 2 W Uiz, F72.

77 NOERESTTHDLA L AT — L%
W - BRETDHZETT 7 bEEROEZ B
SHDHE, SFK OBAALRENZIUZIGE L TE
fb+25Z &am L, BAAHIOEE LTo
77 NOREEFEA L, AFZEOMRE b

&2, 77 bl d o EN R S,

S%T T NEBENE LIS A DT
RVBFHE~DFERP T TE D,

5. E7pdgdim L
(WHFeEAE . WHIEs 1R M O IE8 |
ES Y

CdERERm =) (B 6 14)
1. Oneyama C, lino T, Saito K, Suzuki K,
Ogawa A, Okada M. Transforming potential of

Src family kinases is limited by the
cholesterol-enriched membrane microdomain.
Mol Cell Biol, 29,6262-6272 (2009) #:7Hic

2. Inoue K, Sone T, Oneyama C, Nishiumi F,
Kishine H, Sasaki Y, Andoh T, Okada M,
Chesnut JD, Imamoto F. A versatile non-viral
vector system for tetracycline-dependent one-step
conditional induction of transgene expression.
Gene Therapy, 16(12), 1383-1394 (2009)# #t

3. Enomoto M, Hayakawa S, Itsukushima S, Ren
DY, Matsuo M, Tamada K, Oneyama C, Okada
M, Takumi T, Nishita M, Minami Y.
Autonomous regulation of osteosarcoma cell
invasiveness by Wnt5a/Ror2 signaling. Oncogene,
28(36), 3197-3208 (2009)  #rFE

4. Oneyama C, Hikita T, Enya K, Dobenecker
MW, Saito K, Nada S, Tarakhovsky A, Okada M.
The lipid raft-anchored adaptor protein Chbp
controls the oncogenic potentia of c-Src.

Mol Cell, 30(4), 426-36 (2008) it

5. AMBILTRR. [ HHEA, MIfM S 7 o B A
A 1278 %435 Sre WAL 7T v
HEERE R P RIS, 54(3), 201-211,
2009 HENZHIRR At

6. IMBILTER. MBEFHEAN, FrFf—
BTN ERARERE FEREFET
= [ 7 AR5 2008-2009 ], 26(15), 41-48,
2008 “F At AHilE

(%R Gr2ih)

1. 3 2RIHARG TAEWTSFE Bk
M 7o KA A 2“9 7 R7ITRIT 5 Sre
772U —0OH#EENAEE R
(2009.12/10)
MBI TRk, SREFERML, AR, SROREE,
fie] FEHE

2. BlB2008 #hF
F7 MIBITFD Sre 77 2V —DHilEHN &N A
JEEHEBL  (2008.12/11)
AMBILTFRR, B HE L, SRS, A

(& ofth)

R—b_X— %
http://www._biken.osaka-u.ac.jp/biken/on
cogene/Top.html



6. WFFERERK

(D) WFgEfFRE

/MRIL Tk (ONEYAMA CHITOSE)
KRR - S8R IERT + BhE
s TS 90373208

(2) WFFE53 14
C )

WroeE &5
(3) HHEAF IR



