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N-WASP-IQGAP1 Complex and Its Function in Coordinating
Cytoskeleton Crosstalk

XIA Fan, DONG Bo, PENG Hongzhe*

(MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences,
Ocean University of China, Qingdao 266003, China)

Abstract Cytoskeleton, including F-actin (microfilament), microtubule and intermediate filament, is the
main intracellular supporting structure. Cytoskeleton plays an essential role in driving various of cell behaviors,
such as cell migration, cell shape changing, cell proliferation and polarity establishment. The crosstalk between
actin cytoskeleton and microtubules was coordinated in multiple molecular mechanisms, which was considered as
a key problem in cytoskeleton dynamic regulation research. In previous study, a large number of cytoskeleton-as-
sociated proteins was found regulating actin cytoskeleton and microtubules crosstalk. N-WASP protein is involved
in the nucleation and branching of microfilaments. IQGAP1 protein plays as not only a cross linker between F-actin
and microtubules, but also a regulator of cytoskeleton dynamics. Researches has proved the N-WASP and IQGAP1
functioning as a complex in some cell behavior regulation. This review, focused on the N-WASP-IQGAPI com-
plex, introduced its structure and molecular mechanisms in cytoskeleton regulation, summarized the function of N-
WASP and IQGAP1 in driving different cell behavior and tissue morphogenesis, and proposed the N-WASP-IQGAP1

complex as a potential “key regulating unit” in coordinating cytoskeleton crosstalk. This reveiw also suggested the
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Ciona notochord cells as a powerful model for exploring the role of N-WASP -IQGAP1 complex in cytoskeleton

crosstalk.
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Wiskott-Aldrich%i & 1iF & F(Wiskott-Aldrich
syndrome protein, WASP) M1 &4 1QJE 7 1) GTPREG
. H 1(IQ motif containing GTPase activating pro-
tein 1, IQGAP)TEN AN o Ok 2w 72l N-
WASPZE 12— WASPZ I L 3H 85 13 oA {1 i3t
A, FLAE B A0 B AR R B AR 6% 18T Arp2/3 (i ikl 22
33, T2 N2 B BREE1, TIQGAPI#E IEIH H
B MBS B MRS & BSOS Bs 1, 18
I E B A R T R E R MR E ST
AR A SO T 4E 2 ) B AN IQGAPT
FIN-WASPHZIE B ZAEEA EAE K, HIQGAP1fE
AR N-WASP) B 4161 FH, 12 1EN-WASP K% T)
RE 1, KRB Ziid T IS4 ST IQGAPT FIN-WASP
(20 B R B2 DA K B 2 7= A 1 AR 2 3 R R %
YEFEIEST, $2H T N-WASP-IQGAP1 & &4 2 — A
TEAE AN B 2L B R BT, 2 508 KGR
2 R HAE RS, R T IREE RALUE T
Z 52 G PR R P 4 M R P R A QK B AR AR Y DL
AR KA B AR AR SRS .

1 N-WASPEHZEEMNML MixEiE
FSEa

WASPZ i 5 & — R H 1k 22 Az A ik (A
T U ez PR e By SO AR R, REE TR
LB B E R AR . =5 T & DU R AR A% 1o
LS HE R 2 5 B R E L, 19944, WASP
F b 1) WASPYE Ny Wiskott-AldrichZs: A4 1iE (Wiskott-
Aldrich syndrome, WAS) ) 575 Jik PR 4 1 I8 %5 7 HY
KON, BEfE, @ EAHEAEREKRE 258 S
5 [ 2(growth factor receptor-bound protein 2, Grb2)
Y Sre3 [F] YR 45 #J35k (Src homology 3 domain, SH3)
HEEA, $2H 7 WASPKIE R — B — WM&
WASP(neural Wiskott-Aldrich syndrome protein, N-
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WASP). N-WASPAALTEME R Rk, HTEH
P AZH A AP AR, ER T B A e R
Kisk %, M43 4 N-WASP!,

N-WASPE A 1) £ B 45/ 3 58 VCAZE # 3
Cdc42 bl J Racs H.45 & 25 k4 38 (UL R T #K CRIBEK,
GBDZ5f4) FEAlSE M3 (DL N RIFR BEE IR &
IR RR S 38 (UL R FR PRDSS #4935k ) LA &2 WASP
H AR 14508 (LT AR WHI1SS #988). ZEILE)
AR X —Ihfg E, N-WASPZE [ 5 B 2 1)
SERIE AL T A C-I [ VCAZS I 1), 1% 454
151 verprolin [F]J5 5 41 (LA SRR VIEE 41 L
B A 2291 E A [FYR X (central sequences, C)LA KR
P X 3 (acidic sequences, A)ALAL, FALIG 4. %4,
F38irh | verprolin[F)¥E 7 41 e % A VLB & H HLAK (G-
WiBhE E) 46, WshE [ 218 A RUEIX LR P
X3 (CA)REE 45 & Arp2/3, BRI P [F) 7= A Az A1 2t
WEPEDY, Arp2/3H1 Arp2. Arp3. ArpCl. ArpC2.
ArpC3. ArpC4F1 ArpCS-UAN IR, i)
W AFAE 22 A% 57 B AILBh 8 1 = SR AR 1 IF 1k
NGB A AL R ERE A IR Arp2/3E A+
A BN A BRI AR L) Arp2 BA K Arp3 31 3 20,
IRl WASP R H 5 i H el it VCASE iR 4R
Arp2/3LL S —MLBN R AR TE il = JRAR S,
Wiz B itz e it 7 RIFFaE 2. M T A&
H—ANVIEEF 51 WASPEE 1, N-WASP#E ([ B A
PN VIRNE P51, 32X Fh 45 M 4k B B A S5 i WL 3h
H A AR,

WASPZ i 8 E L3N B U 32 3153
TN EHEEERE D 3T N-WASPTi &, HTH
A ERIPRIR VIR X Bt Sk 1 5 5K B L Bh R k%
TETE, XM B R OCE L, DAYT H A 1) A
AR ARSIz s fE . &2V, AMT7ECOS7
Y1 & B 2 IA N-WASPEE (A it fig (2 3 Cdcd2 /4t
(R SRLR 220K FTE 1 22, R4 1k A AT T N-WASPY%
PES Arp2/3iEitE. Cded2BE TG TEILRED K. X A5
57 1 AARAN B FIN-WASPYE 52 21437 N HAE S8
1) B SRz T E T 2 /N GTPRE RE 8 i B X Fil
IFIAER . AA1BE)S &I GBDEE M AE NS 5 VCALE
Fdsi s o3 44, SEIN-WASPZ 11 E 2 (& 1) o

ZRHLHI S 5 R BR N-WASP) 5 0], Mm%
TE M Bz g . TR/ GTPES 5 GBD4S
MBI 456 F0 VCAZE R I 454 HARHE e, AT =k

I VCASS B RETR, #E 175 EUN-WASP B 4R
AR BY, T2 2 1R S LB B A U AR . B
T /N GTPHGZS & (1) GBDAE #4341, B4S #4)IAE 1 715
N-WASPH H G R FSEPIK EEAEH . B4
FIRAE — e S5 B AR GBDES MU N-Iiiy, ‘B
X N-WASPF 4 52 i (0 BIF 7842 T A AT R 30898 s ke
JULIE -4,5- B TR (LA fai FR PIP2) B I B8 3 598 N-
WASPH AL G . XIS R EAE R — S
PIP245 & 4 H I8, H B 5 GBDAS 3 R AL 73
TUIRe ™, BEFURIL, XA AT 5 PIP27 A8 HAE AT
R HE VCALE RIS U 45 K 32 B45 #38 . PIP2
5/ GTPE XS T N-WASPH H VCATE 1 B0 IF A
ML RIEDIREN, A, EATEL W [FE 20 B N-
WASPH A (1 B 0 EH 2. N-WASPXF 5 #1 il (1)
PR A U . — T R W], 5 Arp2/3 45 &
1E B A IE AR 58 SR BR I BTG 1B,

BEE e b B> N-WASPE [ B #IIE FH i 45
FOEAR R B4k CRIB& . A F VCA
SER BN A i (1) PRDAEW 5 7 SrclAl i 3(Sre ho-
mology 3 domain, SH3)Z5 38 85 1 HAE . {9 fn 4z
3L A AR AL B 1 (non-catalytic region of tyrosine
kinase adaptor protein 1, NCK1). %2 B ¥ B 17 1%
g5 H23E 1k X 35 (non-catalytic region of tyrosine ki-
nase adaptor protein 2, NCK2). 4 JE K F-(F-BAR.
N-BAR%5)P29(J41), 1X L84 [ il i 5 PRD BAE
fife b N-WASPH A (1) B HHIPIRAS, Hd i) — 2 e,
W AR T R 18 Re % 51 5 N-WASP & 1 7E 45 52 il
AT B e AL KA DIRE T, BEER A6 N-WASP
HEHREDNGRAAFKREEN. N-WASPHE
B Sre K R BBERERR AL, 24 N-WASP) 28 25347 B &
FR(Y253) B MR AL I, Aef% 52 I AU Cde4d2.
PIP21) 4l R B o H 5 UL IR, BERR Ak IN-WASP
W 55 27z 3 MO B B AR I AR B0 DR
TR AL X N-WASP & [ [R] B B A 1E [a) A1 47 a) (1) 1 4%
TEH.

2 EHZ 5 N-WASP B 2 1fa e, Wi
B AIC N-WASP 1) itz (2 236 M . N-WASPH [ N-ify
(1) WHI 25 #3803 22 HARE M R ARE .« il ,
WH 1 25 #4) 35k 6 1% 45 & WA SPAH EL/E Fl 2R 1 (LA 1
FRWIP). WIPE A ¥ N-WASPF 32 75 JE 3G PE A R 1)
Dhfie, M4 = N-WASP (1) 5 I F2 ), GTP%
A% Cded2 BB AR SNEE N-WASPEE 1, {HTG%
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WHI1: WASPZE [ [FAIV5 1 45 f45; B: FEff 45 K3k CRIB: Cdc42UA M RacE H.45 &4 45 K3k PRD: & & & MR 4 HH; VCA: VCALEHIk. N-WASP
Wi /NGTPRfF(Cdc42 Racl)s PIP2. BARER (I A 0], I 5 Arp2/3 R ARG & 3R 22 53, Nz 5N EEM. BERRRER . 2
ROGR A ST AR, LU BhAG € A %

WHI1: WASP protein homology 1 domain; B: basic domain; CRIB: Cdc42 and Rac interaction binding domain; PRD: proline-rich domain; VCA: VCA
domain. N-WASP is activated by small GTPases (Cdc42, Racl), PIP2, and BAR proteins to release autoinhibition, and binds to the Arp2/3 complex to
promote microfilament branching, thereby participating in endocytosis, giant pinocytosis, the occurrence and formation of filopodia, and helping to sta-
bilize cell connections.

Ell N-WASPEREMIEIEREEYF IR
Fig.1 Regulation of N-WASP protein activity and its biological function

BUE N-WASP/WIPE 544 21, WIPKR T %38 7% N-
WASPZEE [ () E M 41, i A %30 1T 0 557 N-WASP
T E WHEAEN, R, OR3P N-WASP %52 i H i
PRI B AR, WAS 5535 £ WASP R [ 1) WH 1 45 #4358k 11
HARAMLERAE TR, X238 WASPE A A
AR PR AR, AT 2R 1EF WASPER [ IhRE,
172 A LB B B SRS 2 R B3,

2 N-WASPEHZ5Z M iZEE
N-WASPZE [ LA HL AR5 110 o 22 A% i 1, 7E 40

Mty /R AEREEA . AR E R A
LA R R R R EEEIRE, T2 S 5AMRIE
. ST NI,
2.1 N-WASPiEZ4HBaA B R

1ERIAWE I, N-WASPH; & BLRE 56 25038
Y 22 R BB (B 1) 220000 2 R T 3RS R
R AR I I AR G5B, I R IN-WASPHE
g e TR LR R ES NS R AL B, RN
= A 0 2RO A2 P2 2R R IR AR s — b
e JaRRR R A AR . FEIX PR A ) N-
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WASP 5 GFPZ: & 197y GTPHG (i Cded2) 454, PR
B F L IR 2 b7, B X 2 R R — 3 4
W HANZEOLEEGEAS S WML R,
IXFEIT 22 R e 8 R 22ROy R SR S H P2 Arp2/3-
N-WASP-Cde423i8:4% 7] BEANE 224K & T8 BT 00 75 )i
12, BRINTE— B85 = Cded2 N-WASP. Arp2/3 H 4 o,
L2MR A REIE T, AE X AR IR Cded2 FIHALG
22K P 2 T8 RS B B iR g Fo A VLB B 1 k%
3k R (] an BE % (12 1 Ak 22 4K ¥ Formin X e £ 1
mDial/2/3%5 )] H AR F BT, ax i i 228K 04 2 1)
ZMIE BB R EA RS . ANF SR E
IR RIEThRE, WA S. B9, BARE
ORI R T 2T RE 731, {HJ2 N-WASPREIE T
gE4 Arp2/3, TN L LR B HIE B RERS 1 RO ok
WASP1 LG40 M RRCIR O 2 7= AR [ 2 284 BT[] fif N-
WASP B 27 A ROy AR A (1 RS 45 Y
2.2 N-WASPiFZ 2HAZE R AR

1E 41 M 3% 42 1) 0 B A0 20 R EE 2 R AR R, N-
WASPHAZ 2] | 2 X HEFER (B 1), N-WASPH]
UATE £ it 286 P 322 422 157 5 3 3o 1 % 40 P 2R f 0
SRR 7] ()0 82, dERFANIE 2 Rl AR 2 B
Bt | B-cadherins 3 2 1) M4 T B, E-
cadherinifl it H i Py 574 5 B-IE 3R & 1 (B-catenin) Al
o- IR [ (a-catenin) 45 &, J5 # SLRES 5 M0 A FIL
NG, Foos B I A B LIRS ),
FEIX AN S5 K L N-WASP TV 8% iF B ] DL & 97 % i
MINLBhER 142, FHRREEA12 55 E-cadherinf #i 14
(RGP SE, S m T PR LB B s, T4
A MR AR M, 5 —Fh E-cadherinAH S I HL
il 5 N-WASPRERS /it F R MEAH K E AN E R
Ko WFFCR I 4 2 FF N-WASP Ak 2 30 ] 5%
% 5 3 B-cadherin MUYLEH & 1 22 3 DL 7 387 A B
HREL s, W LAY IR A Y, X ARBLH N-WASP
FERNMOER R B ERMEEEH . BRIk, St
2 N-WASP (1) A 4E 40 M LI H T BA 5 00 6 B i 4%
IIRER A, IXUE 7 HAE E-cadherin /™ 5 I B BHZE £z
R R EEAERY. R4k, TENRRER T, Nsh
W 28 5 MR IE 42 B ) (W0 desmoplakin) 45 4,
TR — A58 SIS R 458 . N-WASPil T 5
Cdcd2%5/NGE AL A, WG Arp2/3E S IRIEHENLS)
HARES, I saeRbE 2 R e, (RUEgn
TERE RN A58 A A LT 2 (AT i B 14240

e, —MEA =B S 2, N-WASPAE [ 7F
Y E RS AR R IEE N — AR LB B A 2R
G R TFAAE. HHERIERZ, N-WASPER L
GTPRG(E 5 RN H , ¥R H /) GTPHE (41 Cde42)
(A 5 e 4 SR o0 A M B 22 1 B A 4% 4 JE e i e
75, N-WASPHE ATEAIM o T iE#E 5T
R SN SR R .

2.3 N-WASPFZHREAE

ST B FE 1) T A5 AR AL BR T TR A1 A2 B AR R 3
Berp R SCHEAE R A1, 18 H Bh A A R N HEN
YifL. UKD, N-WASPER (2 /3 i fE N & AE
FA R A= Ar BB P B P ) %1, 3 33 B N-WASP 2R [ %6 40
MW FERHBEA T ZmEZNINEE . N-WASPXf
B A FH 1 R 4 7L 1) 32 B A0 vl o BE L Bh B 3R
A AT 2 s 2 SR END .

N-WASPi# i 5 /NGTPE§ Cdc42AH ELAE A, M
WG Arp2 3E AR E A RS, XRHENR
TAER R BB IhRE 2 — . F-UL3E AfETE
LB R IER R A, BEVSLE %A B B — A H Y A HL
WK 77, 51 SRR Z AR A i, T ) N AT T
BN B/ NE Y Arp2/3 AR N SE 3E— 25 - 24830 N-
WASPIIBGE, Arp2/3E GRS AEF-IahEE IR
RO, AENLEN B T AR I 2 IR 2540 . 1%
FE SR Retg 1t — D HESN IS i, 35 Bh 9 73 R 52
R, S b wF TR A AR R R D BRI N-
WASPFR 1 #% /N GTPEEEE 71, 6 (1) 238 i 1 Syn-
dapinstt £ 2R 25 A0S, JFiE i SR A ez e it
N EVER.

2.4 N-WASPiF{zE Rk

7E B M B4R (macropinocytosis)iZ F£H, N-
WASPE A FED AN ME IS RS sh & E, 7 BhiE
T RS HA 1R B A2 5 1 PSR AN, AT T R A
/NI ). —EEN-WASPHLRE /N 5L AR B2
YN MR I 58 IR K, XA R A
PN 2 L i S, R 30 i AM HH — R O
DR, AT N B /NE, SERRAD R R AC. |
WIS, N-WASPLESE G i, B BAER
BARE A B: BARS AiEd H 2 #h I BARSE 1)
I LR SR, SEAEN-WASP_E I, 5 B4R v s h
FFMEEGE I K Y. BARSS #4851 26 10 38 7
A IEHAT, AT LS B s AR EAE R, (2 gk
MghE, NmmiAEERm iR, NHELES, i
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N-WASPH H ¥ 5 #6 1 R A (D 2 B AE 98 ), It
i N-WASPi# i (& L3l 8 R A, R A %
ik, WANERIRE. 1M)f5, BARE [T BAR
St R EAA SN S RS B
i, AR T O A N ) i e O R X
TEPMED A, P B B A /N
AL, N-WASPE N i 72 HH ki 21 1 32 4240
BRI REVE R, R ULEh 8 A0 ) =
M, fE Clathrin®E A/ FHIRAEEHEEH, 4
Clathrin#g 5 Clathrini& it 2% 85 2 (W1 AP-2) 45 &2
BT R E B AR 4 R PO, R Rt R AR E JS , N-
WASP#E W 18 (i i WL 30 2 78 N 358 58 6 45 B 5
WG, FEFERGE MR SR IS, /N IR 2 ISR T Y.

3 IQGAPIR M 5WE RS EAE
ARl

IQGAPH I K& — M =N i IQGAPI
IQGAP2FI IQGAP3) A Bt 8 A F k- IQGAPITEN
FLENY R R TE T, IQGAP2 R L FTF I A 22 AL e
ik, M IQGAP3 F B4 A T R At 52, o,
IQGAP1 £ AEM AL IR AW 5T . IQGAP1
I 25 M3 AE TIQGAP M 2 1 JE AR SF 1), - B4
P31 calponin Al 45 735 (calponin homology,
CH). WWEERIE . L5 2 A TQHE 7 1) QL #4 45k
(isomeric quality domain). 5 Cdc42PA }2 Rac’Z H.45
& 8548 [Ras GTPase-activating protein(GAP)-related
domain, GRD]LA 2 RasGAP_C ¥4 #4/48(Ras GTPase-
activating protein C-terminal domain, RGCT)"!, 5435
JETH B ST M T B A T AT ShRE P2 A T &, Fse
1B, IOGAPIS IQGAP2FER G /N FEA S
PR ERRM, I IQGAP2RFR /N A, iRk
IQGAPI HEBSHMATIQGAP2[FI 2,

IQGAPE M 4R T EMEA — 24
1QE5 M. 1M “IQGAP”H “GAP” [ iy 44 WA W A
JRIR ;55— 2 RVE T IQGAP S % b 44 57 ) RasGAP-
C(RGCT&5 M3, 245 1387 T IQGAPHIC-¥ifr, XA
25 M8 5 GAP K I 1) RasGAP S 3k [H] Y5 . 5
—RBA, fEIQGAPT— IR IR, BT K
Pl'e B 5/ GTPEE (1 Cdcd2 1 Rac)kH EL/E F g
735 X AEA AR AR R LT & S GAP(E
2). A, HFEE TN NIZ P IQGAPL 5 /)N GTPH
B AR ELAE F 2R F HoAh GAPER A X6 /s GTPRE I

BER, kB H a4 8 GAP. SR, GET R A
PLIQGAP1 AN B4 GAPIEE | 1 /2 — 4> GTPREE AL
IV E H (effector), iX F] fig 2 HH T- IQGAP1/f) RasGAP
SERI R = R PE GAPYE PR B B R IR T8 45 14 Y
IQGAP1i# T B #2145 Cdcd2. RacZ /)N GTPHEEIIE
M AR EATE GTP/K f# I 45 40 M 1 42 . 41
MUER SRR, Hil &2, 5 GAPIE M IE
UM%, IQGAP1 51X 28 GTPREF GTP4: & T :UAH I
TER, FRIREE A 4ERFTE TG BR 1K GTP S AR A PO
2). 1, IQGAP1HEMGTPE; & I Rac 1 Cdc42
A EA IR RS, W e TR
SNER ARG IhRE, R 4 i RS A0 4N i SE R
I, VF 2 T BN GTPRRIGE 1 & (A (B i -S4
I N-WASP) . i1 11t 5 IQGAP1 7245 T # R 35 V) ) Bk
/%[1410

IQGAPI IS HA R S5 Id 522 . s sl
PR A AR, BONTMAREL RS RS2 1A iR 4L,
B B — R R A IR . IQGAPLRERS
HESHMERED AR, e S5 FE TR L
P CHEE /IR . IQGAPI b 1) CHE HIs B BE %
HHIQGAPE 2454 . Hitk—PHh, IQGAP1REHS
I IQEs Mt R A F R A, IX B T T IQGAP1%Z
T2 Dhfe, HIXPhDIReRens 1 IQGAPSS & HTE M
Cdc428, Rac1 #5557, IX 60N I [H]iH 4% T IQGAP1
MR I ERS A AZHRIIBE . Sl i) — U S
RIN, IQGAPH CHES #4938 K I C-3i 1) 53 — WLah B
FHORIEHR AL [F) 25 5 1 42 52 7 230 18] IQG AP 5E fir
DA KB EK B R B A AR B IQGAP S
FE U7 A, OB 45 13802 RGC T4 1
B, AR IR B T S A TR 45 A R CLIP170
EHKRKETE. ARV, EITBH B R,
IQGAPIEA AT AR 2 5 CLIP1705 H 45, AT
W Cded255 /N GTPR LA K B2 S L2 2 1 4t i B2 51
PR SRR AR (E2) o

bR T S 2R A4, IQGAPTREMS I it /)y
GTPRE & A2 ELAE F B Dy — L8 5 B 5 2% (A
AR EIRMAHLIE A . GRDL: WAL LT
IQGAP15 Cdc42. Racl & A EAEH, X MAH H.
YERIEGQN ESCRr, AEfS G IX 28/ GTPRRRR EE
GTPLE & G4 ™M, Kk, IQGAP1/ZIX /N GTP
g W4T FRON T, IQGAPT 454 RERS A5 /)N GTPE
ST IR eI E N . 546, IQGAPI{E—LE
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IQGAP1

o G

. @
000

IQGAP@ @ @ @

@

=== [_cadherin © a-catenin 0 Cdc42/Racl © CLIP170
&= [T Feactin © p-catenin ——=  Plasma membrane o APCIl
O 106API s GTP /| B Microtubule e GDP

(D e

CH: calponin[RlJF 45 #38; WW: WWEERIIK; 1Q; 148 2 MQIE/F INIQLE#I8; GRD: 5Cded2 bl K Rac’d H.45 A 4538, RGCT: RasGAP_C A ¥
S5t IQGAPRENS B I QA M R A B 4, JFilid GRD A 345 & GTPA: & T /NG TPEE T R A DI e . IQGAPIEL S5p- B (45 &
775 3, VRIEAN ISR KB RAASE . GTPAE &K 2/ NGTPRERETS 1 B2 EIQGAPI 5 APCI . CLIPI70RIAH EAF I, JF thbt el & fe, 5 Bhan A
MR A AR AT R

CH: calponin homology domain; WW: WW domain; 1Q: IQ domain containing multiple IQ motifs; GRD: domain that interacts with Cdc42 and Rac;
RGCT: RasGAP_C-terminal domain. IQGAP can self-polymerize through the IQ domain and bind to the GTP-bound small GTPase through the GRD
domain to exert its function. IQGAP regulates the formation and stability of cell junctions by binding to B-catenin to destroy cell junctions. The GTP-
bound small GTPase stably bound by IQGAP1 can stabilize the binding of IQGAP1 to APC1 and CLIP170, thereby binding to microtubules and help-
ing cells to undergo polarized migration smoothly.

E2 IQGAP1HIZEM, FEIMHIRIE R 4R ThEE
Fig.2 Structure, activity regulation and cellular function of IQGAP1

BES B HEEN S REANEN, Az
AR R BRI 5% S (et EGFRFIHER2 HI 5L
A S S, §l# VEGF. PDGFAIFGF{5E 5 PA
W R ML IS B PR 0, AN, B AE PI3K/AKYE 5l
M. MAPK/E Sl R IE D RE, G S T, 4
TR K 2R A . AE MAPKAE S #% 41, IQGAPI
etz il IQF 45 A MEK R [, 1l it WW4E kil ah

A ERKEE I, MM N 1ZAE 5 30 i b B 20 SO R
M, IQGAP1 & I/ 5 ERKIE LRI m g i . 1T%
FIMRZE, FEAREREIR R A, 2B, 75 PIBK/AKtS
ST, IQGAP M N IZIEM S 4 H , @it 1Q
HFrah A 1 s R I LB % BR % (type 1 phosphati-
dylinositol phosphate kinase, PIPKI), i ik WW 25 #4J45,
SEG TR NRTHE LR 3 -1 (class 1 phosphatidylinositol
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3-kinase, PI3K), {41 IEMELEE (phosphatidylinositol
kinase, PD)JEZ ilPIP3, 41, IQGAP 1A A 45 4 PDK 1Al
AR AKEE . IQGAPIXT AtIE AL HIVE FHIE#E T,
B REEAE S SR 5 LA ) IH B R AR 1 (mam-
malian target of rapamycin, mTOR) ELAE, AL Akt)7%
Ak, Fo 2% S A L P S % AR A O

IQGAP 1% 1] DAL — w5 (1) 41 i 2290 15 2
H (] Dial FIN-WASP)4E 4. Dial &ForminZ % 1]
— 0, BAARNEIEOEENEY . Dial ) DID
SEKI8 5 DADZE s A A A A BUE i Y, T
Dial 5 Rho A [ I 45 & BEWE MR BRIX M B #7153
Dial 1% . 7ESEERE -, IQGAP1#EN 5 Dial &
(1) DIDZE A6 4 % A2 A, FHK U5 IR ¥ Dial S
SRR R E 4NN E , (24 Dial IE#f KL
WIS 2R [ 22 SE A (1) TH E

4 IQGAP1E I 52 M 20 i & 22 515 4R AR
1T
4.1 1QGAP1ET 52N 4 i & Z2 1% 40 A 13
IQGAP LY -4 AZ AL 73 A7, "B REAEIX B
4% E-cadherin /3 [ 4 ML 1% 82 (K] 2) . E-cadherin
RERED, 7 NRAXFEAIMNX . E-cadherintg
F B AN X 3 2 i 5 X1 cadherin S A4 3 R4 A%, I
H S P2 285 B 1 1 4 ¥4, 1 E-cadhering
HR AN XA RMSZAAER, EFRES - ENEH
(o-catenin). B-IEFF K [ (B-catenin) 14 il E-cadherin-B-
BN EH-0-EREAE G, HHo-EE T
B2 IR A i B, AT K E-cadherin [i] 52 75 240 i i 42
A B, IQGAPIA B-EM EH LG, JF H
IQGAP1 5B- I H 45 & 255 p-EH i H Ha-
ENE A RS E, {F o-1E3 5 [ M E-cadherin-B
EREC-o-ERXREOEEY EEE TR, f£EL
Yii i h I R IX IQGAPLRY, K HLELAH I a-catenin
5 E-cadherin- £ A E EWHIL T 735 ), o-i%
W A5 B-E 3 &1 A W IE 00 45 6 0T 20 Bl 2 P e 2
R FOCEHE . o-catenindi Z [/ B G T FOZN Y
S E R R AL, i AE SR T 3R IE a-cateninidt
ITERUG , 8] 20 B el (B . BRI,
TQGAPH %) 4 10 85 R e He A7 AE A 200007
IQG AP 15X} &b B 3% £ 19 570K 42 & 5 B 4 A
P PG I Rac 1 fl Cded2 5 IQGAP1 45 4 REMS FEAIK
IQGAP15 B-IEMH LM 4S5 G fe 77, MG 4 i i

BT IE R, M52, IQGAPE A . a-iEHEH
5 E-cadherin-B-EHE AR AW GG, 3]
AR T A0 MRE HE 1 9 - A RIN A0 1) 240 g
IQGAP1. Raclijfe, &I MDCKIIZH i+ 4 il
Befl A B F-LEh B A . E-cadherinfll B-i£ 3 &
H AR R T, i 4h, fE1IQGAPTE Racl
e r4n i A, ik R -12-1 DY Be Bt - 13- £ IR IR
(phorbol 12-myristate 13-acetate, TPA)5 3 140l
3 5 PSR BB AR AL B R AR PSS — T AR
B, HH EE TR 2045 & O E-cadherin 28 [, e algh & 1
E-cadherin®g AN 28 & A0 A 0 — AN B 2
IRl /& IQGAP1-Rac/Cdcd2 5 445+ 20 o i 42 1)
FEAE RS, X EEHE UL, IQGAPL 5 Racl 8 A%
T4 1) 6 B A FH 8 2 06 2

GTP4: &AM Racl FE 14 5 IQGAP1 45 &,
[E] I X F I I IQGAP 1IE R H 4 SV RN, BE W%
WishE [ 2= AR EER , 4 GTP4: &% 1 Racl
B A/ I (s ] TPABE HGF 45 ff 415 5 b 7 21
1), IQGAPIXT BN A 22 B 45 & AR A3 AN H, 1M
BAELR /D T E-cadherin-B-ER R AR WS
o- P -WIBNE A Mg 2 B R, 8 T
M () E-cadherin-B- ¥ & H -IQGAP1E &4 : {1 H]
HGFEL TPAKL 34 i, 7] AW %2 3] GTP4S & 1) Racl
ACFBE%. Racl 5IQGAP IR EL 7] FEA, [A)R WL
HF|1QGAP1 5 B-catenin & 54 i) EL A1 Jipy 19650701,
XA 2 T WK M A7) W 7 L) 2 1 4 i S8 I 245
E-cadherin/ ™3 A E R 2 (M [ 9C R , FEXFPH 5L
T, IQGAP L} £ e 4 B e fz e 7 A 1 1 H

Rk, 2 GTPL: & 1 Racl F AR L 2
i, T IQGAPLA & HAG P GTPEETE 4 1, B Rgh
TEYN M B e B Fa 2 GTPEE & :URacl EE A (1)
B, B HIIQGAPI 5 B-ER R ML &. X
49N T E-cadherin-B- 8 1 -a- M B H E A YK
3, RGBT AR AN R0,
4.2 1IQGAPLET FIE T RN ER AT

Y E TR, FEREE W 2 AV E i BRI K
Ao B AR AL AR A B A A SR S A T
FE0THRMEZ . MERNERS, KRtz
Ab, HRT A IR K A T O 412 0 (microtubule
organizing center, MTOC) = /K &4 BB € ] . 1X L6
I RE AR A B 20 O, AT R T B R IR
T AR IS R E , dEme i oCE R . I
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FITRALE, MRS LR R OCEE Y, BT
T2 20 B SR A, A A P 2 TR T AT T
REE R 021 G A T g o) 200 B T 5 B O 1) R RRT 400 i
R P S S T A R AR AN A AR L
1 ity o 441 P A % 1) SRR R 7 B IE i 45 A R
CLIP170117% Bh'™) & AT TRE 5 75 40 I 57 5 75 Bh 240 fa i
RBE UL N i . — Lo R s
R I RN BN N Sy

TEA M AR 4 i, IQGAPILEIL 77
A FRTHTZ% A U0 X T Re Ui B, TIQGAP1ER H X% 41
JL ) 5 [ A% D RE (1 2) . IQGAPLA T-1i
ERRESMESGEANSSEERL,
/NGTPEGTE A K. fEMRSL, IQGAP1 R H A% @
it CLIP1708 H S5TUE 44" i H RNAIT VR
F%IQGAP1ZE M5, GFP-CLIP-170E & W7e i 4
MOT 2o /b 17 U8, X BB IQGAP1IE T 5 CLIP170
HAME G5 THRITENIMEH . FHik,
IQGAP 1 7] LAY il A4 40 i wir L8l i 1 ) 4 il
B RNEEM A . XFER AR 20,
NIQGAP15 CLIP170% H A2 € 145 A 75 B GTP4E
A AN Cded2/Racl EEEH M H B . fE4HM TR
R RAE M IQGAPI &, RILANE =424
WAL TS 12, X 38 B Racl/Cdcd2 =2 s 5 1)
HifE S, Holid 454 IQGAPKRIEME ], Cded2/Racl-
IQGAP1 & &K1 AE IQGAP1 /& CLIP170-14 % 1F ¥
SEA P AT A0,

Y ML AZ I, MTOCH 51 R FE 4 1) 2357 7 ) 42
R EE, FIXRAN SRR, Cded2 i HE i 1) & 2
EH, ‘B RERSE T [0 #4852 APCER (R 1T MTOC
) BT 8 [ 781, APC o N 2 45 iz v =5 2 11 fi g 417
HIIER ¥, & RE% E A AE B 5T X S8 SR AR ) A B T
FREZAE I E FE, (R i A RS E I ACE i 3
MTOC, SEH MTOC I 2 3 & £ B*1, IQGAP1/E
5 5 APCP= 4 B AR, FRAEIT#2 20 M 1) i G 3t e fir o
APCHES GTP4: & T Rac1/Cdc42. IQGAP1
T A2 G s S5 [R]85 48 AR 22 U0 fdEH RNATDGS
IQGAP1 8 APCH H#ATrifF 5, KI MTOCH
TR R SR AR ) FE S R A2 B, TR R A B I
DA R Ll 22 X 4% 1 T 25 IE 8 T BT 3 i
IQGAP1AE M5 %5 Bl APC 1E 7 52 A (E 40 I 3T 72 J7 1) 4
SENLE MR

i EATIR, IQGAPIEMTER hEL S

CLIPI70 A4 E I, K e A B IERA I &, JF
5 APCHE B HARREME (K2). [ APCYELL
Kb R S5 R B RO S T R A R T 1 (ad-
enomatous polyposis coli-stimulated guanine nucleotide
exchange factor 1, Asefl)25 4, % HiRacl GEFiE 4,
BEMTEAZALTE BAs e IS 2 1 I s, 9 L e ) A
L BESEAR, TR AT R Y 3 1 R . IX AN AR A
] £ Bt /N GTPREF VA T2 IQGAPLIFITE PE, 7E1ZAL P IF]
TRFEEE ST 1 AGSE HIZHM ZREE ) o

5 N-WASP-IQGAPI1E&MHE—NEBHE
B ZRAE B Zeth ElHEE B T

WFIT IR, TEZRMAROIR O 22 T B 2, IQGAPIL
FIN-WASPAEE BAE, MIMEZEN-WASP/ 51 Arp2/3
WM &R (1 424y . B AT =3 BAEML B IFA
BT, B SCE S H IQGAPT I N-ii i B A — X I AE %
HESN-WASPE 7445 G, XM & M 75
1ET, 2 KIQGAPI . 2-71" 5 & I /IMIK LA K 2K 1-157
SRR I IQGAP B AR A e 5 N-WASP K A4 H.
fE. XA ERS N IQGAP1 -5 N-WASPH EAEA & i
AR SE T ™. IQGAPT 5 N-WASPH)
CRIBZE #6381 HLAE e % A 2805 B N-WASPR I VCA
gEFAk, T SEIN-WASP H 0] FIERR" . IQGAP1
5 N-WASP#SRENS 5 /N GTPHE (11 Cded2) 45 &, T 535E
E B Cded2 I BE#S (2 i IQGAP1 2 5 [ N-WASP
BeE M (AR, XIS F AT Re Ak T
IQGAP1Y Cded2f14 4, Ti-E Cded2 HL 4% N-WASP
305 ' IQGAP1 5 N-WASPH) BAE A7 £ 5 Cde42
TEN-WASP L& A0 i S, B8 IQGAP SRR E 1)
Cdcd2— [F) 454 7E N-WASP{) CRIBAZE , MITT4ERF T
N-WASPIJEITIRE, B2t T HCIR Oy 2 T

— LR 7T HE 7 N-WASPS5 IQGAPI{E A — AN R &
PRIL [l s 2200 Al . IQGAP1I— I A A e
/NGTPEI GTPE & W D e ), —J7 [ Rets B %
B AN A5 A RS TR A i SR e 2 01257 3 ffi e A
B LS B S A B Sh A R ). T
N-WASPAEN IQGAPEAH M H (R<F FIAH AR FH A,
AEfS G R0 IQGAP I , M2 #EL3) & (1 41 i
B, IR LR T T N-WASP/IQGAP1 &
A A BN AR M B SR P R R B e T . FE4H I
B, IQGAP1 5 N-WASPYTE B i B B A7 (658
A, ‘BAIT#ER S E-cadherinBl o/B-1EH 8 A S04, itk
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b, R TR R R R ok 1) 2 0 ) T R ) A B 1Y
TR 29, AR, IQGAP 1% b B B2 1 82 i
JH AT A 24 B /D GTPER 3G MR A, 1M
IQGAPIA & i A7 il it GTPLE & 7 1)/ GTPREE
5 N-WASPIHREMIBE /1, IX WG /R AE G e Ak A i FE
H, IQGAPIFIN-WASPYE N & A4 L Dhie B8]
3A). 46, fEN AR R AR, N-WASPFIIQGAP1#
RYE T kYR . WAEH AR 7 L3 & H 40 i
HHEZ 5N BRI 4 4 2 5 1 — L G
VIR sk, iR inf— S N 5 B R A R iz
™. N-WASP5 IQGAP 1 RERE (e 3 A 71 FH I 1E
R . N-WASPX W E M ZhaeRATTE 2.3 2
ZNH, MIOGAPIHEIUBRET , MIN6Z AL 4 774E
Pednitl, IQGAP UL (14 i T REAEIX AN i FE Hp ]
Retes mEME I BRI 3A). e)a, £t 12
H, IQGAP1HIN-WASPRA A eI £ Hbd ik AH A
TR B R R A 0, FE A BT A A o,
IQGAP! fit % 3 b i 72 ol A0 B 22 B RS R 1)
SERT TR EAR M A , T 0 A5 ) N-WASPA A iIE
W RE B (et 4 TR (E3A).

21 6 B A A0 RN O AR DI RE 1) o AR,
T 22 RS 2 () A7AE K B W (R Y DA R AR L 4%
YER .

WL B AU 2 (A A7 — LSRR fE A B |
LB XFEREES 2 h— 2 A
2 MYEEGRINEAEEMN FH. fEXFE
Fe o7 o, i BE SR I B A I 2 e U IR
Uiy , IR 2 BE AR U I R AR K T T AT
SE WU A, KR LB & AL B R E A GE B
B o X PR — U7 T RE B8 JE 1 5 1) 44 il
sk, HONAHMRIEASYERF R Ut — 2 P BEsR B, )
— TR ARE T U IR, 0] T ACE A A 4k 2
K, EREA R, SRR T ARES, X —8TE
42 P TELIROR « STk, Tzt mT DU I 5 e 20
JL TR 7 5 M A0 PR BRI BN AS o N, 5 At i [
FEEAH DR B AT 280 R0 T 43 2R 44 g o 5 & 4 1)
TE R E A AR B 0, B 7 B s . T kAT
SEIRAN, T 22— R B RIS R P — S R] 1 1 %
K. Flhn, 78 ErEgnifoqh, S Eimss AR A
CLIP170fE% /T mDial £ (2 5§l L 3h & 1)
A, FA, NN E 2 Hh — 2N GTP
BT . /N GTPEEST ULBNER A 40 BB 22 5 5

HRATE & A Pk Ao T/ GTPRG 3 ZL ik 5210
W R A A IR, JHEd RS RE S E A
(microtubule-associated proteins, MAPs) K SZHN, &
PSS B A AT EEr) T o G- 8= = NI TS 2
WTE M NS RER B, B2, /N GTPEE K ik
IR R BRI TS 5 T 22 B B A TE MEIE i R, i
S P[] VA2 4 B 2R TR B A A

DIAERETT AR — e . T A R
HULRE AR, i PlectinRe 8 BLE AT 22 . 1
B DUR S P2, A ™= AR U 4 0, AR KA TR
S PEE 1 2(growth arrest specific protein 2, GAS2)X}
ez TE I AZ IR F B8 5 B 40 i IR A T IR
BE U, H R IX Le A B ZR AT I A A AR AT R B AT R
LR EL AR D) BE, TTIN-WASP-IQGAP1 S
ERAEXI L TCE AT ST R HAT 4% 2L )
A, BB AN E BRI 2 1 AT HLBER B
W77, BT BA BN [ R TR 5

FEHARTE Z2 (R ARk B an Al e ST ARy
ZRE T, WS B A0 B SRR TCE 40 B 2R AF
FEZ AR EAE R . PAN-WASP-IQGAP1 5 & 4 1E
VI KO0 4 B8 2 8] 1 P sh &S AT B 8 B VF
REE 5 B FRATT S0 i 1ib 3 i i 6 A ) 2 R R AR L
i, DL R N 1 40 B B ZE WM E I e

6 N-WASP-IQGAP1E &S5RG
ARBRSLE
N-WASP-IQGAP1 & & ALE IR iG HZ 88 B %
BRAEPRIELREBEIRE. UME RS KA N, N-
WASPHE [ 7E XA 48 5 G b SAN S A 1) B
B B FH o 5 K BRI B A 4 8 T B R R 2% f
TR FE A, 24405 N-WASP 41 57 5 Arp2/345 45 11
C-¥ii VCASS RN, R IR RN J it PR T Bl 4. 25 ik
o AL, Cded23TE 7K T B AR 2 T BUBUR % itk
TEREREE, IQGAPIEXHE R 40 R A B EAE A,
FEIF R T IQGAPT Y/ 45 5 30k 58 s
kD, FR AR R, 78K D i
1, IQGAP1 ) CHE: #5538 18 55 N-WASP-Arp2/3
SAEVIRIAEAER, (R RPELFTE KL, 1TIQGAP]
(1) GRD £ ¥4 35k 6] T 98 il SE el 23 SC EE B, 3K 15
IQGAPI1/E1 5 N-WASP— AR it A RFEHIKE -
74k, IQGAP1 5 I HAEH [ Lis1(lissencephaly 1)7E4
SN KA P e 7Y, LislRMZ kA W&t
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(A)

Polarized cell migration

© N-WASP <= E-cadherin © oa-catenin 0 Cdc42/Racl © CLIP170
© Arp2/3 complex iz F-actin © P-catenin ——— Plasma membrane o APCI
O I1QGAPI Microtubule ~ = GTP = GDP O MTOC
(B)
z 0 = N
! \
_____________ ! 5 |
' \ ! % I
: \ : ! Notochorda ‘Z. - :
| | lumen g e |
: @. o 2 = :
I B o
e I
( Nucleus Microtubule <=——= Plasma membrane &= F-actin O IQGAPI © N-WASP

A: IQGAPIFIN-WASPIEAEIRALITRS « ARz, AL A 151 TN S5 2 R A M2 i e v ] Be A NS E S R A5 iR . AR LIT L R,
IQGAP-N-WASPE & ] REIESE DU, 5B Ar T B, FF 3 BIZ AL 73 32, T B ARG S8 I TIL I 25, B AL T Bk — A SE 0 0 iR s e d R o,
FaE 45 GTPIE A /NGTPREHIIQGAP ] RE I I U I N-WASPILE A7 T Ko o, Fa e 4 iddie. AR L RE b, IQGAP R e A% i i S0l 77 i 3
WIN-WASPRE & il 22, 45 A2 W NI S N TR o B MR R R AL R AT FEN-WASP-IQGAPT R & AR I B ARSI . 7245 KA L
AN 2 AR T R v, FE D22 PR BAE S R A AR T RO B A B2 . B DM, HN-WASP-IQGAP1 = A #4745 ?ﬁ%éﬂiﬁ@qﬂ .

A: IQGAP1 and N-WASP may function as potential complexes in a variety of biological processes such as cell polarization migration, cell connection,
and cell endocytosis. During cell polarization migration, IQGAP may connect microtubules and N-WASP to co-localize in the cortex, and help the mi-
crofilaments branch there to form a more stable microfilament network to prevent further extension of microtubules. During cell connection, IQGAP,
which stably binds to small GTP enzymes in the form of GTP, may co-localize with N-WASP in the cortex through microtubules to stabilize cell con-
nection. During endocytosis, IQGAP can also help N-WASP polymerize microfilaments in a similar way, giving cells enough mechanical force to
complete endocytosis. B: the process of notochordogenesis in the Ciona is an excellent model for studying the N-WASP-IQGAP1 complex. During the
extension of notochord cells and the formation of the notochord lumen, microfilaments and microtubules cooperate at the microfilament ring position
and at the apical membrane of notochord cells, and the N-WASP-IQGAP1 complex exists in notochord cells.

El3 N-WASP-IQGAP1E & 12— MNEEMMMEE RINEEIZET
Fig.3 The N-WASP-IQGAP1 complex is a potential cytoskeletal co-regulatory unit

TR ZE JCIE RS AT b 75 101 IQGAP1 7] 5 Lis1 & AEAH [ REA EEAE . B, N-WASPZE [ fe %38 i 5
HAEH, MIQGAPI k£ IS #h & Teia shid #2057, M 230 0 32 2 SR VR Y 2 LA N B B e . SRBR R
N-WASPH IQGAPI{E I HARA KA KR Eh I N-WASPHEFE T , 75 A 52 A BHIE i, IX R B



1416

JZ PRI SE B R . X BRI B AR SR I S 4n
3% 42 T RE S 0, HLAH M FE A7 B F-WLsh &
E-cadherinff] 73 4ii 30 7 5 Y. IQGAP X b Jz il
AR RKAEM DRt A W il . ER B MRE
IQGAP1 K H HAF A cortexillin I{E o~ £ 4 1 B-
BEINERAM N RIEER, JERULERE B IR R
AMI Rz A HERR , (R EIER A A R Tiom AR 2R, ek
et BRI RA DY, fE MRS KA, N-
WASPSIQGAPHIH HEAEH, (H - H R B E S
PRIL A R HE T e v AR DR IE, EA5 33— DR Fi OG0 .

N-WASPHIIQGAPI1E B IR G K B 1L 72
RIFEZAMEH . £/ IP B R B A il fE b,
IQGAP & o T 4H it J5 A4 B B2 5, 1 7E 98 oy 24
2253, IQGAPLE L T 4 S fr & . A
FH Toxin Bl Cded2f) &5 & 1EME T3 T IQGAP1 &
KA, JF A BT KL & EH & Y. N-
WA SPGk 5 [ FE A 1] 2N 5= 5P BELH 55 — a8 or 242
(58, M5B O 40 BTGk IR AP b, 18
FEOREEAAL b, [RIAE R LA 1 N-WASP 2 5 Wi 51 BF
i ol Suw syl ik -d S PASS R0 Vs e i
— WA R IR HE L, JE LA R AP

TE NI, IQGAPS N-WASPAE N & £ 1
WHIRIE . B1-BEA R AEUE 3 B N 0T 51 B A 3L R
T AU M AE AR R B D)L 7 2 A T BB T I P R, T
NWASPHIIQGAP1I/EH T Cded2 1 i, 185 41 i
AME 5 IR T U (extracellular signal-regulated kinase,
ERK)/ &% PEERAE 5 DL A O WLE A O s DR 1/ 1f.
15 ) B[Rl -F-(myocardin-related transcription factor/serum
response factor, MRTF/SRF) I Il B1#E A F 1A 7K
1, AT 3 N 2 e 4 M R BSR4 £ 00

N-WASP 5 IQGAP1 & H 2 4 il F 2R R 4L
HEWE T, 238 XNAE R SRR 4 i & 42
PRI R IT, |22 5 picte . 4ii &
HVE . MRS AR N 2 A AT
REYE, XA MAT AR AN BTSSR AER K
SR, Rk, N-WASP-IQGAP1E &K IR A &
T AR R DGR A R, I SRAR I TG

7T BERRE

QAR B . B AR SR R G T
[ 42 2 AEAE TR [ A0 e, S 7= AR SR A L
A RSN 2 B AT Ay, 3 358 40 I 325 B ) S

AFae . UMb FAER . A AR1E R RN B R AR A
&5 2 R AW 2E 12 (B 3A), (BREAT & 2 87
AP R EAR S P LR ANIE R, B LR LA
AR AR AR D 7] A

O, TR RS e Al — e 2 4 Y el B 1 B
TE B, W] DL R B a7
CAPM . 20 HE 42 R G B RS AR A 1 DU RS
SETIMUMR AL B S5 4 170 40 P 28 B 25 1A o 42 i 42
WM 7= . SR, BB B R s A
Z TE) & QAT P47, DT 3 R A 55 T4 2 40 AT A 3K
FIHI M AR AT . N-WASP-IQGAP1 B A5 45 & 328 Bk
ez FEIRE ST, [FIIT B A R ik 22 40 i 22 4y
SRV B RS OB M Th e, B B A ORI A 2 R
BRI, BT A& 3 PRl 7, 515
BE— PRI R IR D R ) B AR .

FLUR, Tl 2 RS 2 an o] 1) FH AR O R 57 1 21
T RN E R ER, DUIE SAS [F 40 f AT
NEI? N-WASP/IQGAPI E A1) 12 2 541 % 82
YRRty T SR 2 AT AR, IR R IE TR
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