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1.1 ##Y

111 JfikL . Z14). PCS2-HA-PAK2-NT Jit ki
(PCS2-HA-PAK2-NT & % 17 PAK2-NT J1 Bt i) Jit
i, it PAK2 1~217 7 2 5 R ) f1 PCS2-HA-
PAK2 -NTm Jii ¥ (PAK2-NT f#] 5845 44, PAK2-NT
74 7T AL 2H 28 R SEAR Ay 5 2 IR ) N AE KR K
K 2% CIVIC & Bt 28 . GFP-wGBD Ji ki (&% H
WASP Jr Bt sk, Rk & Hfe 45 & 0 v
Cdc42, HH5 Cded2 454 PAK2 WL fAH HHE&).
JTCIE ey o [ B R R 27 3 rho it

1.1.2 FZA. PP - U & 1 (Rhodamine-
tubulin, Molecular probes 2 #); A4 A mRNA
X A B (Ambion A #]); HA-tag ¥ 3¢ % P14 (Santa
Cruz 2~ )); BRI E N VIS BanH 1 (Promega A
#]); Qia Midiprep Kit (QIAGEN 2 @ ); K J&i
(Sigma 22 7]);  ECL A6 & (Pierce 2 ).

1.2 A

1.2.1 &4k 4 % PAK2-NT F1 PAK2-NTm mRNA.
# PCS2-HA-PAK2-NT F1 PCS2+HA-PAK2-NTm Jit
KiFH BamH 1 HEATEEVIZMEAL,  1.0%Z IR B K
VRS e, CAZR LI R DNA W #EAR, A4 i
PAK2-NT Fl PAK2-NTm [f] mRNA, -70°C {# 1%
5H.

1.2.2 IS 5 REA0 i fR o 4. S0 R0 3 H R JTUME J7
T S A I3 A R 3 ER (serum: gonadotrophin,
PMSG), S8 H B Sk Ab 8 TUS - HOIE s 1793 ) B S
LI DS TR L% 10~15 NI A4 (1)
e, DURIREEQ g/L)TH A 3 h, 258 T~ g2 oy
AR TR NFERL R E R VI BE RE 41
ML, TG Ca* 1xOR2 £ 38, = 7= 7 5 5
4 h.

1.2.3 VS B9 REAN M B 5k 4. 7578 Ca 1xOR2 K
FET, KON RFAN A R 3 2. IR I O RE
q0ie, HESS GFP-wGBD JFiki. PAK2-NT 73 5 41
A PAK2-NTm i3 5412 B T3 5 GFP-wGBD Jiuki
Ab o g3 o A8 BEAS O BE AR i b 5 O S 20 nl
PAK2-NT mRNA 1 PAK2-NTm mRNA, §Ff 12~
16h 5, H 1 wmol/L ZHa ¥, LAZhHH I E
SR S BT B RE 4R s A R AR VR T i 24 (germinal
vesicle breakdown, GVBD).

1.2.4  JTVUE B BE 20 2R 0 ) HE 4%, ¥ R O i ik

(EB ZZyM3: 20 mmol/L pH 7.3 HEPES, 80 mmol/L
R H i, 20 mmol/L EGTA, 15 mmol/L MgCl,,

1 mmol/L — fifi 77 ¥ B% , 10 pmol/L ATP,
150 mmol/L NaF, 10 mg/L I (& (1) M B ik ,
200 pmol/L 2K i EE A, 25 mg/L 2K H jiK) 10 pl
SRS . PAK2-NT Fl PAK2-NTm 4 5 21 1
BEAUMf, 4°C4A1F R, 13000 g &0 5 min, FHH L
THW, 5 2xSDS FE il S i B- SiAk SR A
—20°C I A7

1.2.5 BT AT I 43 I H 3 20 51 RE A VS v
H(germinal vesicle, GV)FI GVBD K ‘E Ji5 [¥) 51 BE4H
WO, 15% SDS-PAGE 7315, LR RN LT
YEF N, DL 10% BSA i 1 h, 5t HA ik E
2h, FNEPRFE 1 h, ECL EIGIEKN.

1.2.6 726 5 1% W 2 DNA e (0. W0 820 IR 41 .
PAK2-NT 541 F1 PAK2-NTm 73 55 28 JTCfS 5 -RE4H
it GVBD K445 0L, 1% GVBD kAW A, WA H
ANGRREGN A, B R BB EEC S 0 1 x OR2 KF 7R
H. GVBD K ‘EJ5 80 min, KU RFAOACEAE S
Hoechst Z4£L(1 5 000) 5, 444 10 min )5,
e WU S IR Bk 1 (time-lapse) WL ¢ 3 41 BRI BE4
[l SR NI

1.2.7  FLERAR W A U 55 TS O RE 41 B P ot 70 340t
2. H1 50 nl 0.25 g/L GFP-wGBD mRNA #1 50 nl
Rhodamine-tubulin (3 g/L) 3t [A] y3 5 A XF B 41 |
PAK2-NT mRNA fil PAK2-NTm mRNA 73 541 (1] )X
WEGNREAN L, =R A AL R H A 1 wmol/L 421
B, fEBEA R, 4K S 4 0P RE AN £
GVBD, {HALREMIE R M 1 gidEik. R LR A
BT 52 3 419N REAH M 1Y B 2S84k, 4 ) B
2 wm, FEIRFERE EMEE.

P

21 RKHAEMET GVBD LR
HXTHAIAHLL, 0 T PAK2-NT mRNA Al
PAK2-NTm mRNA [¥]JIV# 59 BE 41 s GV Al GVBD
KW &AL, 445 3 1) GVBD ok W
A I S (B 1),
22 EARELERENZER
PAK2-NT mRNA fll PAK2-NTm mRNA V¥ 440
A4 GV HIA1 GVBD &4 i 50 BE 41 B 24 i
() T &S (K] 2).
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Fig. 1 Oocyte morphological changes during GV and
GVBD

Control PAK2-NTmRNA PAK2-NTmmRNA
GV BD GV BD GV BD

' - - e

Fig. 2 Anti-HA Western-blot of oocyte lysis at GV and BD

Anti-HA »

23 RHABRIEVE DNA LR

YU EE4 il GVBD 90 min J& Hoechst DNA % ff
SER: NPT ONREGN M, 1 1M 2 R HE R
WefA; PAK2-NT mRNA I PAK2-NTm mRNA 35
G ARSE RS, R IWRAETE % (& 3).

(b) (©)
-

Fig. 3 Hoechst DNA staining after oocyte GVBD
(a) En face figures showing polar body formation in control oocyte. (b)

No polar body formation in oocyte injected with PAK2-NT mRNA. (c)

(a)

No polar body formation in oocyte injected with PAK2-NTm mRNA.
PB: First polar body.

2.4 HEERREENERTE ARG 5 2T 12
GFP-wGBD R %t (2% ) v WL %2 OF B 40 ffs
Cded2 i A8 k. 0F B4 1Y B9 B 40 e, GV Al
GVBD ], KW %L3] Cded2 i MERIZR L. e AR
QIR T KT RN CARCEN | E T &= S s i K &5
ff) Cded2 W PE, 2~4 min N, JETEZEWIBESR, B
J5 A Mo R AR IR TR Js, Lo R A, s TR
Cded2 [n) Ry, LAWK (Kl 4a). PAK2-NT
TSR W B ) Cded2 3 PEAR L, (H W] WL 4 4
IR AR5 X IAAR A AR b, e 2R T ik
(&l 4b). PAK2-NTm 735 41 7] WL Cded2 35 1
IAEGTERARI b7, FREREU A, RS TE RO
Gidh, R IWAARTE (B 4e). 555 4Lt
PAK2-NT mRNA il PAK2-NTm mRNA ¥ 5} 41 B 44

RAFYE TR, 3 ARk AR NI S 2ER (P
<0.01) (4 44).

39 #

PAK2 N 251 | 732 IR & M, /& Rho X
B GTP B EE BN ). PAK2 i i WL 5h 2 1
S MR SE Y, TR B A SE NS ) 2E R
B B E . PAK2 EAT iy FE AR 51 1) C i 985 g
AN ¥ Cded42/Rac #H H A Hl 3k (Cdc42/Rac
interactive binding domain, CRIB), X % GTP [ &5
A, EX 5 PAK2 N i () B 5 90 H) 5k
(auto-inhibitorydomain, AID) ¥ 75 & & , W 17
PAK2 [P35 PE. dE3EVE PAK2 B S 47248 [ 4
HIRYE C u IRt &, WA IR,
JLWRETE . 2 Cded2 5 PAK2 &5 &0, B
PAK2 ML, XA SRS PAK2 B & 4]
I BB PAK2 3G PEC. H AT SCRRIRIE, 75 H 2%
REr,  Clad (B BE T 1) PAK) R 15 R 2 A 2%
2, Clad P48 35 PE 32 Cded2 1 75, Clad FI
Cdcd2 FLIRI TR AL A H 2 o FE 0,

B4 P 65 53 22 DL e 4 4 1) 5 15
BT, AR ERTE AN R S B, B K HRPAT
HeF IS A (A RS54 7 i i LR B A 25 Rl 4 21
J8C. LT 53 R AEAN T R 0] LA S 448 4 AN PR,
R 23 Z4V8 A7 B R AL JLEN B 2R A R 46 BR B
B AR WA R A A B RS A TR R 2 A
TA0 MO, 7 R REAN M G R R, R T g i
(1) — i 55 N REAH L S ot 2 e it 5 A By 3, B
SR AR S AT 1. /N GTP i Cded2 E974E AT
B MT o SRR AATE SO R rp, e g,
EMBE A, JF Ak M 7242, {E4 PAK2 1 |
WA T, Cded2 ALl RL Cded2/ PAK2 34251 5 i
Jor R L, SRR T PAK2 (IR, HEk 2
PAK2 MO AEH TR 240 7, WA A&,

BATAIH 2 Bk 7 M 5B ——PAK2-NT Al
PAK2-NTm, PAK2-NT /&% N i [¥] AID ) & it
ki, PAK2 N i fEfs 45 & PAK2 C i 1 38 v P X
BA Cded2, HI454 Cded2 K7 455 wGBD &
Cdced2 454 A fi AT BT &0, PAK2-NT 1 fgid i
IR A A SRR A, I T S T,
PAK2-NTm J& N i H S X 301 2 A7 274 A
TT M ARR >R AR)RAERE, RERK
PAK2-NTm A HELE & Cded2, fHIEANFI 5 PAK2
C e s M X AR 25 A, PAK2 v PEAT) 52 2.
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Fig. 4 PAK2-NT and PAK2-NTm inhibit cytokinesis and polar body formation
(a) Control oocyte. (b) Oocyte injected with PAK2-NT mRNA. (c) Oocyte injected with PAK2-NTm mRNA. (d) Polar body formation percentage
among controls,oocytes injected with PAK2-NT mRNA and oocytes injected with PAK2-NTm mRNA.[H: Polar body formation; l: Others.

SEIGEE R K], b2 PAK2-NT if & PAK2-NTm
VESH NP0 T R AR T 1. £F Fhhet X Eokii, X

R R 0, U P B e g B v, v
$} PAK2-NT A1l PAK-NTm 1 98 & 40 jg G i 2
GVBD, & F i [ iR mE . T8 Ei7E
Bz 5t S HB A 52 B 5. PAK2-NTm 13 5 41 (1) 52 56
ME KB, PAK2-NTm I il B A4 [ T Fl At AN 1t

T Cde42 1y, Bk PAK2-NTm A fg 454 Cdecd?2,
Cded2 FEMEARZ2NFH], ZFEHERR T Cded2 X )5t
I35 P AR T B S0 . % L 3 20 S 2R A S B 1)
time-lapse SEHG 45 L, G IAZL I OR REAA Al AE Rl A
RO B0HT, Cded2 WhPEZ MG s, B S 41 M 2
R AEIATE Y, Mo R A WG PER) Cded2 7] F
P, SR, PAK-NT 4§ 41 5
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PAK2-NTmyEH 4 AR B A T imlefds, 1HE 2 41
(T A 2AAFAE 22 5. PAK2-NT V1420 R WL Cded2 1)
W, JET T PAK2-NT #3 T PAK2 35 1%, [A]
i £ 4 PAK2-NT 3% 4+ GFP-wGBD %} Cdc42 )45
T3 E? PAK2-NTm yES 4 0] WL Cded2 352 H L
R, (RS R AR A KA. e BRATTHE
W, 7T BIREGH D PAK2 25 5 i 5 23 S4 R0 A A4
BT BESR AT Cded2 1E T

BESR PAK2 1] &2 55 OGN REAH i i 5t 43 R bl A4
BB RE, A4 PAK2 L L EE N 5 5
WL AR ? A7 SCRE B, R FLBh ) Cded2 dE
7 Borg3, 1M Ja & 1EH T septin A5 Wi 48 Jid 73
2409, Jf H PAK(Clad) 751 B tH 2 o 7 v 2 o 3 15
septin ML T X REAZ AW, ZE AU
Iy BEE R R YE T REL AR, DT H 2005
I JIAS I, e 28 50 B 28 IR F2 04, DRI AT
HEW, a. PAK2-NT & 75 41l PAK2 7% % (1) [A] 15
WA T septin FRIITE R, A5 ZEVA AL G/ T 40
P RAN A BERE, 80 Cded2 W5 PSR ERINLS)
W AANRER AL T 18 2 i X3, DAL o 7 54 2R U
b. HATISEEAEN], Joie & Cded2 it J¢ PAK 5%
55 septin P&, I H I8 15 M 5T 23 AR TE 1%
DS1 bk 4 23 24 n BB I AN 2 32 o — 5 5 i i E AT
5. Cded2 FUFRN AR B AT S, BT PAK2 H
S5 T — AN FEEAMK L. c. Zhao SR
W1, W FLEh Y40 LR K PAKSs IR 5E A7 3 AN
Cdcd2 254y, 2T PAK2 X N BEAH i 53 244 FH 52 W
—FEHUH T AT R PR
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p21-Activated Kinase 2 Involved in Cytokinesis
Independent of Cdc42 During Xenopus Oocyte Maturation®

CHENG Da-Ye'", LIANG Bin'?", LI Feng"™
("Key Laboratory of Cell Biology of Ministry of Health of China, China Medical University, Shenyang 110001, China,
ransfusion Department, China Medical University, Shenyang 110001, China;
YA dvanced Technical College, China Medical University, Shenyang 110001, China)

Abstract p21-Activated kinases including p21-activated kinase 2 contributed to the regulation of actin
cytoskeleton and cell dynamics. In order to investigate the function of PAK2 on the maturation of Xenopus oocyte,
PAK2-NT (PAK2-N-terminal,PAK2-NT) and PAK2-NTm (PAK2-N-terminal mutation) mRNA were
microinjected into Xenopus oocyte respectively. Under fluorescent microscopy germinal vesicle breakdown was
observed during cytokinesis. To further observe the relationship of oocyte cytokinesis, polar body formation and
Cdc42 activity, confocal microscopy with time-lapse was employed . As a result, occurrences of germinal vesicle
breakdown in oocytes were similar to those oocytes injected with PAK2-NT mRNA or injected with PAK2-NTm
mRNA,but no cytokinesis and polar body formation were observed in oocytes injected with PAK2-NT mRNA or
PAK2-NTm mRNA. These results indicated that PAK2 involved in Xenopus oocytes cytokinesis and polar body
formation independent of Cdc42 activity.

Key words p21-activated kinase, Xenopus, oocyte, cytokinesis, polar body, Cdc42
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