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Abstract

Full length ¢cDNA of M-DOCK was isolated at Kazusa DNA Institute and its
sequence has been deposited as KIAA0209. The c¢DNA sequence of M-DOCK
contained a 5490 bp open reading frame that encodes a 1830-aa protein with a calculated
molecular mass of 212 kDa. The amino acid sequence of M-DOCK shows 62.3 %
identity with DOCK180 when the carboxyl terminal variable regions were omitted.
DOCK 180, which was originally identified as a major protein bound to Crk oncogene
product, is an archetype of a family of proteins including Ced-3 of C elegans and Mbc
of D. melanogaster. ~DOCKI180 localizes at focal adhesions and regulates cell
morphology through the activation of Rac. Expression of DOCK180 is ubiquitous
except hematopoietic cells. Here, we report on the characterization of M-DOCK
protein, which is closely related to DOCK 180 and expressed only in the hematopoietic
cells. We immunized rabbits with bacterially-expressed GST-M-DOCK protein, and
obtained an anti-sera specific to M-DOCK. Tissue distribution of M-DOCK  was
examined by Northern blotting and Western blotting. M-DOCK  was expressed
abundantly in peripheral blood leukocytes. When cell lines were analyzed, M-DOCK
expression was detected in cells derived from T-cells, B-cells, and monocytes, but never
i1 the adherent cells. Most of the lymphocytes and macrophages in human organ
expressed M-DOCK diffusely in the cytoplasm analyzed by immunohistochemstry using
anti-M-DOCK antibody. We previously reported that membrane-targeted form of
DOCK180 induced spreading of NIH 3T3 cells. By contrast, overexpression of M-
DOCK rounded up flat NRK cells.  This suggests that M-DOCK may regulate cell
detachment of adherent cells. These results demonstrate that M-DOCK is a new
member of DOCK180-family proteins and regulates cell shape in suspension cells.
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DOCK180 13, 74 74 —%5F Crk ® SH3 fIITHS s AERELTCHEE
XD, ZFOAEITpl30Cs-Crk w5 Otk &3 5 focal adhesion 225 D > 7
VEZCEET 52 ENbRo TS 2. 51T, DOCK1SO i3 Racl &f& 6
L. EM{LT 5 ET focal contact 2 SEpERADY T FIVERELTY
5 EDNRESINLZD.

DOCK180 mMFEER TRICT e NI N TV A DO, D
melanogaster ® Mbe, C. elegans O Ced-5 2% 1D, T 5l DOCK18O =
archetype &L CT—2077 XU Ao ST e RS el BAR IR S INTYTC
12, Mbe DEERMKITBNWT, s e B k2 ) P RSS2 5543 &9 % myoblastfusion
%k EHIAOEEMRSNR< 25 Y. 51T, Mbe i3 Rac ZIEMH(LT S
- L THEROEEEES TS, LWIREHINTRS Y. R T,
Ced-5 OERT, THRP—TAITH g oaasEEEN, F/- distal
tip cell (DTC) DEEMRSNIRCTES S ERHMoTHOD Y, Ceddb HE
s 2k DAEICE L TEEREEZH- TS,

b hizBi s DOCK180 DfEFEH, F—HyR—ZRBICTPR<LD
3 ONFER SN, BiiZFEEk (Myeloblast) ko KG-1 filanrs ro—=>
v xns- KIAA0209 (GenBank/EMBL/DDBJ. D86964). Hum o BES N7
KIAA0299 (AB002297), ©TL T ) 2 NIEERD S BEE N GS034D21 TH
z Thbb, ERCBLTEAR<EDH4DDDOCKT 7 2 ) —EHDF
AENEDHS5ND. LhLEns, TNET DOCK180 LAAD HDITDNTIE
ot HHEIODLWTE<HEINTLAEW. ARETHEIDD S,
KIAA0209 ICDW T LIZD T, Z OFEBIE R R OHBEICDWTHRE T
%, %, LAF KIAA0209 & M-DOCK &EM-FRT 5.
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1. Sequence analysis

¢DNA O sequence F, Clustal WIT&- TSN E=T—F RN,
9. ' Plagmids

KIAA0209 @ cDNA %, 9 & DNA WFJEFT. g7 fE L 0 E RS TR
9), - NAEKERTHEATAICKEL, N KT Flag tag Z 1 F7-&EDcDNA
% pCXN2 HEI|M AT & —NTH Hib TRV, Crkll, pCAGGS-Crkll,
DOCK180, pCAGGS-DOCK180 DFEHANT 5 —i3, RHEOSMBMEELZDHD
A 100, pCAGGS-EGFP i, pEGFP (Clonetech) @ enhanced green
fluorescent protein @ coding region Z PCR c gL, F%E pCAGGS 3
AL H—ITHAAAUTERLTZ.
3. PUE

M-DOCK @ C k&725 1644 &5 1830 ZO7 I JBICHEY T SEMML T
PCR THtgl. pGEX4T (Pharmacia Biotech) \THAAAT, RBEICT
GST-tag recombinant protein Z{Efl % glutathion sepharose 2 TR
gl HFICHEELT, H M-DOCK S EMEAERLE. EION
&%, GST-M-DOCK affinity column (27T TkEHILT, HFiM-DOCKHUZT
Dw%wmm&ba%mt.#“mmeOfJﬁmw%me&Um(mc
3A8 £/ 7 o—FIIVFiikE, e SMERIL 7= HDZEER L7z V1D, Flagtag
i~ %13 2 M5 HiikiZ Eastman Kodak ££72 5, L A e M e i
(k1% Transduction Lab £ 5 2N AIA LT,

4.
993T 4@ (human embryonal kidney Cell) % IXNRK (Normal rat kidney)
anpgy JE@EE L7z 10% 7T e R %7 1 L 7= Dulbecco's modified

Eagle’s medium (DMEM) 27T THEETo-. b b THlgHX Jurkat e,
L - Bdila sk Ramos Mifa, KOt bHERER THP-1 @iy, TNEIE
@k L7 10%™ SRR Mg & #n L 72 RPM11640 ICCEEET DI
5. HRERA

LT VEENSS T 4 v alEe b EIREAZRNT, ‘AR D R




21557, HIEIE, 1% BSA T preincubate fZ, el 731 M-DOCK &Y
50— )V T 37°C, 1 IfE incubate. — JkHiIKIZ 13 peroxidase KRakiT
- EfikZEBNWT, DABI ICTReSEIL.
6. DNA RS> 27x/ v ar, RELKEL Western blot.
JCXN2.Crkll & pCXN2 Flag-DOCK180 751> L pCXN2-Flag-M-DOCK 2.
g S EEH LY LAEERWT 293T Ml b2 A -7 kL, 48 R
7))\ 7 7 — (10 mM Tris-hydrochloride, pH 7.5, 5 mM EDTA, 150 mM
NaCl, 1% Triton-X, 50 mM NasVOy, 10 mM NaF, 5 ug/ml aprotinin, 1 mM
PMSF)T“%EH@%?@@?LK. Y L 7= dka s g &2 15,000 rpm (27T 10 Gaps
% biE% &fE 7 F UK & proten A-Sepharose Z 1T GBI E{T o 7C.
P ZickES L=EAIL, SDS-PAGE o THBEEL, i Flag M5 TIRESAON T
CrklIl Hii&1c T Western blotting Z{T 2 7<. — kiR 13 peroxidase EEak
X RO Y Ak E AL, ECL chemiluminescence system
(Amersham) IZT/N> R R L7z,

s 2 s 1 s Ve T e s
Fibronectin T3I— k L 7= glass dish IZ NRK “nf % 80% confluent £78%
TENT, 16 BRI 701 > S g iEE (Carl Zeiss,
Germany) (2T, [E 400 hPa, 0.1 #hpaF4 3T pEGFP EHIZE
DNA FEA~Y & —ZERNICEALZ. Miid1 Yo r a3 % b5 FES
5 30 4B =12, confocal laser microscopy (Carl Zeiss) THZELIC.

3  THP-1 2 ® Phorbol ester #I

ok ae T L7z THP-1 Mgz, Alis 12 s lc 6 well dish (2
9 5x103well DIEE THIZE, TPA ZRHIREE 10 ng/ml £735 K DITEALT
o4 BEREIZ |- MM 2 EUL L 7=. Negative control 113 DMSO & Wiz, il
HEEOE FOMMIE. BOL TR TR S a ML, dish ICfF&E L
~EOIREDE TIRMIREEA L. BEIRXU - WA VA R | S R B 1 R TR,
SDS-PAGE icTHEEL, #iM-DOCK ik % ) 7= Western blotting (I A
FE M-DOCK EH DFEE & di <7z &7 ¥ M-DOCK ¥ifk& protein A-
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Sepharose %Rz LA TE - Zic#ES L= M-DOCK B B RIKFIC
B LUE, M, AuwzTPA (12-O-tetradecanoylphorbol-13—acetate/Phorbol

12-myristate 13-acetate) 3 SIGMA 5B A L, DMSO 2 & LT 100

ug/ml OREERICL TRV,




1. DOCK 773V —EHDMEMED LK

M-DOCK @ cDNA i34&E& 5,490bp, 1,830 73/ BEad—RL, EELE
912 kDa OEHEZREETS. 73 /EESIT, C ROAIEERZIRS &
archetype T#®% DOCK180 (XL T 62.3% B VWRI—MHEED. TJ7r 3V
AT B MOERES O ETIE, DOCK180, M-DOCK, Ced-5. Mbc
FwEn s NI SH3 @EEEHED. Lal, RLT7 73 Rl N A S
KIAA0299, GS034D21, DocA iZi& SH3 TR ST (Fig1A), HHHE
‘[‘%@%éf@@ﬁﬁ@@%%t%bfbiﬁfg%ﬁﬁﬁﬁ“%?{f%é Fig.1B iC& &
N7 2 EEAINDNS TWd 6 FOEHRD sequence Eqlis 2T0&EE
CHEESR RSN B, RIZ C kAR TR IFEARENEDNTVS.
st DOCK180 IcB TR D b/ Crk weoaner T 3 fEREO & b DOCK
family EE TITR 53730, 7 BB TIZ M-DOCK d&D DOCK180
ITREWHEIEETHD ZEMNRIND FiglCh. 2L, KIAAQ299 &
GS034D21 BRIOH T 77 I U—ZEFRLTHSC EMFREIND.
) M-DOCK @&t NGB A REDM

M-DOCK mRNA O %% Northern blotting TR L. Fig2 TR S
nNarLols, T4 kb DN Rty MEk TR MBS, KN TH
g, fEiECRENRESNS. R BERTBLA, MERORETD
M.DOCK mRNA 0BRSS Nz, —7 DOCK130 i, SR 1 1 ek EA
A TERENICERLTHD, M-DOCK DI DOCK180 {24t L TH
wrg =4 5. £7-. DOCK180 & OFFEMEA KN C FaEmC L TR L
747 M-DOCK #ifkzRW\WT, HEBEOHKTO M-DOCK ZEHDFERZE
Western blotting IZ TRZ L7 (Fig3). R, M-DOCK o %Hid, MER%
<& 5 Jurkat @i, Ramos #ifid, THP-1 g TRH SN, LEERTH
2 993T @fICIZER® SNam -7z, EIZ DOCK1S80 EH ORI 293T #ld
-3 5. MERERE TR L TWRRL, €2 T, TN SHEKRICBNTS
M-DOCK & DOCK180 @?ﬁfﬁ@im«zrﬁmfﬁéC&f?“k’]—?éfﬂf;. Fp oy, o
Fi3a L Twang, HifatkTO Northern blotting T & [AIkE DG R &2 T




5.
3. b RrEERICBITSHM-DOCK Hik 2 AWk eEReE

X O T SR R AR T 2201, HF M-DOCK AR 7 O—F )i
KAEBNT, SRAKORZEREZHEITLE (gd) . eem K, FFIE,
oTiE, OERlE, FRMAE, b B b i R OV& I S O T E X Frllig i 1
M-DOCK OZRBIIRD 5 g, L, mERo<vrs o7 7—, fiild
< 7y — i M-DOCK BEETH o 7. Fr-mhkOfRERETS, Eld
ZHERT S 2 /SERKIEZ M-DOCK 3831 TH > 72 (Fig.4).
4. M-DOCK & Crk O#Ea

235, DOCK180 AY Crk-p130< S &ik%E N LT focal contact MHD g
FIVEECEELTWR I EBRESIUC 2. Crk, p130cas & & I HRAY/RTE
A a2 &5 101219, MDOCK 3R OMALICHNT DOCK180 &[]
el E Ol ENTFREESNLE. 2T, M-DOCK & Crk & @ in vivo T
DELOFEIIDOWTERZTo /2. Crkll £ DOCKI180 7z L M-DOCK %
s 73 X g7 293T MlIOEmRRE, 1 Crk £/ zo—F VRIS TR
e L7- (Figh). #%, DOCKI180 zohE TcoHEED Crkll S LI
73, M-DOCK & Crkil L OiESITED SN o7z, Jurkat ARICPBNTH
Fl#el-, Crkll & M-DOCK OfE&1ERD S o7 (data not shown).

5. M-DOCKm#I#HIT LS NRK M o R AL

M-DOCK Db OEIEREE BT 57201, B M-DOCK ZZIHL TW
sy NRK fifalc, <74 >Pzryayil&oT M-DOCK 7% 5& il 55
T RETEEERA L. @% NRK gz cDNA 28 AT 5 C,
50% L F O THIER OFRBRNED SN, T HEROBEMT, HEAR
04 WEFIOK S TR K OMIEL 2> M-DOCK ARBELTWARL, WDk
%77 (data not shown). M-DOCK DFEA Mk Z dish 7S fFEES T
F- 7 LpNEEI NS, cDNA A e > %O O R 2R % ifE
Egglc B L7, M-DOCK EHFEHROFHE LT, GFP BN & — % Ak
CEBALE, ¥z vaigs R S B ARGL, 30 2SI 22
R E TTo . b B A TE GFP st LTS MIIEERD 5 s
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57-7% (Fig.6C), <@ 16FHERD 22 R DI 1 Tl % D GFP FEE A 2
51, LHZENSIE, HRBEEL TV (Fig.6D). 7amiid dish 2
SEEN A bRER S Nz, BIEAIT, negative control & L T GFP FEHEA
7 y—pHhedEALMEPLY, DOCKISO AEALUFHBTIEZDL DR
R O HERISERD 5 a5 7= (Fig.6A, 6B). t>T M-DOCK (& NRK
a1 BT, MR EED S B S B A KRET HO I EMRINIL

Lz 27T, WEHE M-DOCK AL TWSEEERXO THP-1 LA
phorbol ester THIHIZ & D 7L L, WEMNELL TdishiZEET LI EDNAH
SHTWW5 9, NRK#ifaTd M-DOCK OREIFREAHEOREE{LESE
Hrele&ns, THP-1 ez BT 3 e kA M-DOCK ORBICKITT
o EIcDONTRE L Fig?). &R, TPA R T 2 O RIS i 2 A
# Western blotting ZfT>72& T 5, M-DOCK BEEHOERBICEIZRD SN
o, M, WY CEFOL EEH Ly 7= Western blotting T, R
#%a M-DOCK oF O U BRI s NAN T E xR L7z (data not

shown).
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DOCK 773V — ##lT2EAEHEENS E b FCHErBATLRS RRE
xnctha (Figl). T2k e b BIGCER - E 2 —%E Bl
archetype &75% DOCK180 LAHC TNFETHRELED SEEOHFENRSE S
NTHED, O EFEMOENLDBIET, DOCK 77 21— H DEERED
mafpa NI EERERLTNS. DOCK180 iZ. Crk o SH3 Bl &fE5
£ Rac 20 L CHlla &z HliEld 5 T Embmo TS LB, LRALTD
23 AR R OMICBRES N, kA CREDEEZ B DERRIERES
NTWHIE W, E b ® DOCK180 HMREEBADS B, A& M-DOCK
(KIAA0209) MEBESFERD 50 EES . =55 DOCK180 MFEENEHWN T
izEE L. mERRIZBWT DOCK1E0 DILREA T T HDEHTH A EREE L,
BEtZ ROz,

Northern blotting (Fig.24) K&U*. #i M-DOCK Yy o—F Vs ZER N
# Western blotting (Fig.2B) D& | 2wy FE®BO DOCK1S) & M-
DOCK OFE =2 ICHENTH . TRDS, M-DOCK 2 i ifg # K Oll
- BN TH T, Bfifs, xyOo7y—yco RES I ANPL
EazED 55 —%4, DOCKI180 AT EZOMIEIC DB E OFEBHERD ST,
L - 2T, BERERTH S THP-1 Al phorbol ester DHHIT K 2 T
77— bl, dish CHEETAENHSN TS . Lal, TORIZ
DOCK180 mi&#E < M-DOCK I EDTCITERD 5D D 7= (Fig.7). 1t
5T, M-DOCK @%Iﬁﬁiﬁ’?ﬁ]ﬁa@%%tb\5fﬁ%€f‘§§§éﬂ5@f‘bif£<, il
BOBEIZE > T TRERPMRE-O TS HDEEADLND.

DOCK180 & p130ces-Crkll #&ED FiiET < L CHhed 5B BEICAEH
XTSS9,  pl30cs, Crkll & HIERDAIS SEMERRICBNTHY
EaREEAERT I &N S, DOCK1S0 DOFE L TWARWFEROMIZS
<13 M-DOCK 7% CrkIl &5 L. DOCK180 Dt wfiTd » Z EMEZH
n7-. Lal, FREICKLT293THICS W R =t 72 M-DOCK I
1 Crk PUKICE S FaE e T Crkll s ad (Figd), M-DOCK % Crkll
ENT BV FIVGEECERE LRV LR E N, E5IKERIBY

4
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s S ahDOCK 72 Y —FEHTH A KIAA0299, GS034D21 g 0
% sequence b Crk #&ERERNTH O, ZNENRE =Y T FIVnER
ne o Z LTRSS, ZpEH®IZBWT, DOCK180 2i#RH D Ced-5
DERKTEDNE2DODEEDS S, DEDULNRETERROI DEND
- Lk EnEEEED, DE0. Cedb OFFD 2 DOREN, LR B
CHABEORITELT 2 DORE->7 DOCK 773 Y —EHICHBEE N
REMD D S.

£55, DOCK180 7% Racl &#aEL, FHERLLT D, EWVWHT I
snTwnws B, £IZIT, M-DOCK = OWTH Racl kU Rac2 EO#EDH
mA st L, DOCK180 [Flkk. 993T Wil BT M-DOCK i Racl, Rac2
FHicEST D, EnOERZER (datanot shown). ft—> T, DOCK180
SO E RS BEEE D v—7, M-DOCK = NRK ffg iz @i FEHR
X H % EHaNERE &2 o T dish » SEEnT- (Fig) EWOIBEEREZGD
&% <&, M-DOCK & Rac ANLUEBOS 7 FIVRERE ZED TWb et
M0, DOCK 773U —EHEDKEDTHMERIED 7= 7 FIVIGERE RS D
EHEETRBTSHDTHS. Rac 313 & A ESTOMEIC BV THEDOMEC
sEEEER-ZLTVNS O—7AT, & £ % O K T3 R AR D RRE =
#— Racl IZ p67-phox &#&& LT NADPH %41 L 7= superoxide O 4 ITR
B34z 10119, FEREAE A4 T I8N IEIEAE (chronic granulomatous
disease) T, pb67-phox DEFRIZED Racl LirasTcais B I ETAEM
BOLEESETL. GEERAEDRRKE LSS S CHAMIBEL TS 20, AERD
@i Rac & M-DOCK 8 & HICERBEL, EEEETHEND BED
phagocytosis & il 572D BEAEEBL TSN LNk, T 51T,
DOCK180 7iisEtskernh o 7= ced-5b DREHEIL apoptotic body DEAETH D,
b KB W T phagoeytosis ZfH> TW D N7 M-DOCK T 5 Al feEMEIZ K <73
v, 4%, phagocytosis &' NADPH (Z&X% superoxide FEEIZRITS M-
DOCK DREEIT DT OFFZEABEIREN A & & RO

1. DOCK 77 3!U—n—EBTH% M-DOCK iZzheE B, 212kDa O FEZ
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45EHAT. N #1213 DOCK180 [k SH3 e A EON, C RICHE
DOCK180 ¢ :/L%ﬂé Crk%/m\n\?f\/fiié Crk EEHED E/\%) 1 5730,
9 M-DOCK OFeHBIIHAMER. MR, %H?Nub&bbm DOt F E s 1T 1R

D oMoz, 23 DOCK130 @ oy SHRRIY T : ‘f"i‘}"m%f:@mﬂiﬁ@ I8
WTIE M-DOCK 2%, {f# %Oz Tid DOCK180 DEEEL TNBH EBEZ BT
éo

3 M-DOCK iZ NRK sz BN TIREIRRE S E S &, anfs DI REMERIE &
rD. EdEEEE,NSFE S EORET e MR SR

HEE

KB CHREITHZD, HESE, RN 2 E E L LBEREEFER )
TR e RIBFIRCZUX CECHERELET. o, HROES=
SREDBEEEL TWEEEELE, EVERERET 5 —HER BRIR
75 B RE S B0 0 Fs FRE T BRI ONC, E R R R ER S H
el LK DELEL BT ERT.
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Figure legend

Fig.1

Fig.2

Fig.3

Fig.4

Comparison of the sequence of DOCK family proteins. A)
Schematic structure of DOCK family proteins. N-terminal, and C-
terminal closed box shows SH3 (Src Homology 3) region and
hypervariable region, respectively. B) Alignment of the amino
acid sequences of DOCK family proteins.  Asterisk means
identical aminoacids, and dots indicate same group of aminoacids.
C) Phylogenic tree of DOCK family proteins. Number shows

homology of each proteins.

Northern blot analysis of M-DOCK expression. Nylon filters
blotted with human mRNAs of various tissues MTNTM I and I,
CLONTECH) were hybridized with [32P]dCTP-labeled probes of
DOCK180 (bottom panel, arrow head) or M-DOCK (top panel,

arrow head). lane 1, spleen; lane 2. thymus; lane 3, prostate; lane

4, testis; lane 5, ovary; lane 6, small intestine; lane 7, colon; lane 8,

peripheral blood leukocyte; lane 9, heart; lane 10, brain; lane 11,
placenta; lane 12, lung; lane 13, liver; lane 14, skeletal muscle;
lane 15, kidney; lane 16, pancreas. The bars indicate 9.5, 7.5, 4.4,
2.4 kbp from the top.

Western blot analysis of M-DOCK expression in cell lines. Total
cell lysates of 293T (lane 1,5), JurkatT (lane 2,6), Ramos B (lane
8.0y, rrand o3 TEERD (lane 4,8) cells were separated by
SDS-polyacrylamide gel electrophoresis  and analyzed by

immunobloting with antisera against DOCK180 or M-DOCK,

Immunohistochemical analysis of M-DOCK in human organs.

Formalin-fixed paraffin-embedded tissues of human organs were
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used for the analysis. Endogenous peroxidase activity was
blocked by preincubation with 1 % hydrogen peroxide 1n
phosphate-buffered saline, followed by pretreatment with
microwave oven twice for 5 minutes. Specimens were incubated
with anti-M-DOCK serum in PBS containing 1 % BSA, followed by
the detection of the antibody by peroxidase-conjugated
streptavidin-DAB readout system (DACO). Tissues and the
magnifications are as follows: heart, lung, liver, and tonsil (x200

each). Arrow shows the positive stainig.

Binding of DOCK proteins to CrkIl. 293T cells were co-
transfected with pCXN2-CrkIl and pCXN2-Flag-DOCK180 or
pCXN2-Flag-M-DOCK. Cells were lvsed and
immunoprecipitated with anti-Crk monoclonal antibody 3AS8.

Total cell lysates and immunoprecipitates were separated by

SDS-PAGE and analyzed by Western blotting with anti-Flag

“monoclonal antibody (Eastman Kodak) or anti-Crk monoclonal

antibody (Transduction Lab). The arrow head indicates M-DOCK
in lane 2, and DOCK180 in lane 3. Lanes 1,4: pCAGGS and
pCXN2-Crkll; lane 2,5; pCXN2-Flag-M-DOCK and pCXN2-CrklI;
lane 3,6; pCXN2-Flag-DOCK180 and pCXN-CrkII .

Microinjection of M-DOCK cDNA into NRK cells. NRK cells
were injected with pCAGGS-GFP and various expression plasmids
with an automated injection system (Carl-Zeiss, Germany). From
5 hrs after injection, cells were photographed with an LSM410
confocal microscope (Carl-Zeiss) every 30 mins. The expression
plasmids coinjected with pCAGGS-GFP and the incubation times

until observation are as follows.

15




(A) vector, 22hrs; (B) pCXN2-Flag-DOCK180, 22hrs; (C) pCXN2-
Flag-M-DOCK, 5hrs; (D) pCXN2-Flag-M-DOCK, 22hrs

M-DOCK expression level in THP-1 cells after treatment with
TPA. THP-1 cells cultured in suspension (right upper panel) were
treated with 10ng/ml TPA. After 24 hours, cells which adhered to
dish (right lower panel) were lysed and immunoprecipitated with
anti-M-DOCK antibody. DMSO was used for negative control
(lane TPA(-)). Total cell lysates and immunoprecipitates were
separated by SDS-PAGE and analyzed by Western blotting with
anti-M-DOCK antibody.

16
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