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BE SAMPRARANZ@RLTE NERE, T4 AKAx-3M@ 2 69 & K M 48 8 & @ s
A(DAPKA)E M5 A 412, 16,20 hit B E 7+ 5, X — T B 5 @ A% Lol %, R ER
AKI127%02(gp150% & #£ % )49 DAPKAZE M| — A RIF AR ZKF, AE2 WA Z R TH., Aitm
Jo KA F 24 he§DAPKAZE AR B — KA 5 . B4k f 5, AK12740fe 69 DAPK A M- Z tb K Ax-340 6. 5.
XA IAKI2740 7T 6 B #2 K T gpl150%& & B DAPKAE Ml 42 & Z 45 4. EKAX-30/26) 45
At A2 P AT A% 28 f(prestalk cells, pst) DAPKA &9 7& £ 16~18 h4£ 1% EFF, /24220 hit 2% T & AT
Jo.F 4m e (prespore cells, psp) ¥ DAPKA#) 7% P4 /218 hit 2% F I, /27220 hit Ltk 5, FiA 3|37
ARLn e DAPKAE g 4%, MAEERBLR I T, £KAX-3K F 69 X 4EHFX, DAPKA P A I 2 ¢4
Jo R #AL A —2, DAPKA-RE A AT B2 E L& A fitepl50ka, £ 2 EAE & A LR R,
gpl150%& & T 4838 1L %" DAPKA-R &9 7% 14 R B 45 AT 4% 20 A 6 8 = Fe il FoT @i a9 1L

K5 A

“H AT HO B EL AR # (Dictyostelium discoi-
deum) )& I AR R, VAR (. fEEFRFE IS
PR, SRR L 0 R AR i)
FEIRUNE, ST AN Z 4 Mk B, R B
I A R R 0 e B DR, B3 R A T S —
Ffrnl AR R A7 4 e (e s 2 el (55 55 5
I W 1Y S A R R B TR S5 ) B A B

758 19X 0 BT 41 R T A7 A 2 B R B o 1, L
thgp 1508 1156 22 41 i Kk & R 40 i 23 A4 55 A AS 1T B
OO, lag CHE R 4 it 1Y) gp 15088 14> T HEZ N
97 kDa, {H4{ = BERESEAL J5 , SDS-PAGEHLIK 4 R
150 kDa. gpl50# ok g TER MR 707, SRk
R, TN SRR A B R AT R T, H H A
PR B AN RESE R 2 AR - gpl 504 15 40 i e 4h
J W54 5T R T i DA K i 4 41 Jfd (prestalk cells, pst)f) 73
WAHEDIRRPY, RN T RERERNEAN M, X Refkik
A i) S BRANKE S o (FUR B H AT A 1L, 25T gpl50
TS AR S5 FRRMHE AL W,

G APKA) i 7] DY SR AR 4 i, A7 48 T
P Z AN, 2 22 0 AR 5 R I 1
o B+ 2RI R, BN EPKA(DAPKA) 2

FEFE WA TR R SO A R I 231 gp150; & 1 T AH ELAE

ML I FE (PR A-C)FIT— AN 5 W FE(PKA-R) 41
B el SR AR, 2 5 4l oAk S Al DE A 1K K
BN, w5 DdpkaCEUE i 15 DdpkaR 1 5 7% 41 iy
R B4 L ) e S R F . B4, gpl 504y 14
SEIEA Y R E MR, & 15 5% 2 AL E 5
W EEWE? Rl it gpl50 5 DAPKARAH TLAE I, H Ay
AR WA, PRty BT IR A L. A
SCATEFH JSORH B8 1 X8 v OB AH (15 R AR 22 41 i
T 2R A A A T 4 (K AX-3) . gpl 504
IR AR T MU (AKI27)H, MK AX-340 i 3 A il f v
I 411 B (prestalk cells, pst) A1 i £ 41 ffd (prespore
cells, psp)FIDAPKAJE P, 4122 ik SEDAPKA 5 gp150
WA —E KRR WP H LR, AL
MR HOGIE R BRI K Ax-340 U & 7 G 8B
Btgp1504 [ FIDAPKA - ME A& (1 3L 5 A7, & BLDdP-
KA-RW I AE 25 [0 7 & E 3 i gp 1505 11, 4 tf
FLgpl50%E [ A5 S Bk B4 T FH I B kL
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1 MRERZE
1.1 {HREtRFNLARRLEFr

KAx-341 Jfil t 246 22 K% P& % i Dr. Siud i
AKI12740 i e 5 T KAx-340 iy, S 3 i R 41 1 il 1)
TS HORREMD S B lag CHE PR 15 21 58 AR
RGN, 4 s FRAESMEBU IR 7R L b, HlKlebsiella
aerogenesME it o 1 %] £ 0 F 8% 2 2% i Wl (pH6.4) %
Vo S B AR 40 i, o 2 x 108/ mL f 40 ek vk, i T
2%5iEtR Bk E . KE10 hjahER2 hit &g i, Jf
T2 % 10%/mL (1) 240 i ek 4k
1.2 RItRLHREFAATTE FARaAY IR E

Z [ Ratner 51 77 v, FPercoll % F A5 1 43 25
FARA BRI R B 4216, 18, 20 hIrI i 78 40 i A w18
4t
1.3 DAPKARYHI&

] % FF 5 o in ADAPKA#E B 500 L, UK
BT B A0 1 401 . 900x g #5005 min, 25 B3 F Rl 41 g
¥, #3010 L3 o R 20y RBP4y, 1052
DAPKA ) 3% S,
1.4 DAPKAE 460

T S R 25 B 75 A0S FH RP-HPLCI 532 41 i vp 5
PSRRI P T 12 D0 S 5 0 A9 4 40 P (1) DAPK A
T, FEXT RTINS AT T 2 ot .
1.4.1 DAPKAR 4k % {0, FEDAPKA S [ i)
AE0.15 mg i = B, RN SAAFINT mL.
1.42 DAPKABEE R 26 K o Tl o LA A 1
MRS, 30 CCTIFAS min, FFHINBERGE 46 SN .
SN TG 5 T30 °CARM 85 R TR R PR3 10 min, 37
RIE T K 1 minZe b N . AHG B0k 2R
e, BEWP inAN mL&07: FEEQR:1, VIV)IRS
W), P51 min, FhHAEAGHEED I, 2 000xg 2005 min;
NI K, Fo 5 ATP. ADPFIAMP,
143 DAPKAZE MM E A% % {: uRondopka
C18H:; JiahAH: 0.04 mol/L I - B 12 20— 41 2% v ik
(14:86, V/V, &5 mmol/L PiCA, pH7.0); ik K
9259 nm; A =3 BEFE20 pl.
144 BiE 457 5L — AN ) AL (U 2
T4 B 20 4K 1 Histone(I11-S) B & 44 11 5 4E 1 nmol
ATP i B 5L o
1.5 RERAEE

2 LS [ i A S A R X A A A L Ak
it bR G B L0 G 5 58 S G IR v, FEIEAT T iR

k.

151 HAMAHGZRHALF  HS500 pLik)E
h2x10°/mL K Ax-35%F 2503 41 [ i T~ 22 SR i 2 1R Ak
HG IS A b, 22 Ol e R H .

152 BAFLBEREEE  HIA LIHKAx-341
MR 16 hy SN, FH3.7% F 9 52 40015 min,
T FH 00 14 25 1% FF 8 1) PR 328 LS min, 2R J5 4K IK
H % Higp1 501 5 (1: 200750 B ). 7 il F IR ¢ Ol &
(fluorescein isothiocyanat, FITC)Ax ic [ 1l 2 HT Fa 9%
JEPL(1:300F R BEAT S — I e e 1, 1450.05%
Tween-20[FPBSH i Wk ¥ o5 8% A 34k, oK o B¢
0B BH (1% BSAFI0.1% Tween-20(FPBS% )
500 pL:fstBH 41 i 24920 min; 54K Y H 4 HiPKA-CIE
HE—PU(1:200F5 ) L f HTTPKA-R I HE — i (1:200F%
FE) DY R L S U R 2 ) B (tetramethy] rhodamine
isothiocyanate, TRITC)#5 ic 1 1l 3 $T e 9 6 — Pt
(1:300% R )HEAT 55— AN MO S G €2 15 R AT
153 SAERLEEMENR WoLtE A DM
BiLeica TCS SP2M %2 fuys Z G YL ta 45 ., 16xF163x
Wse, 1 HORAT

2 H#R
2.1 ZHELERIAEMEDIPKAEENESR

KAx-341 ffl % & %210 hisfDAPKA 1) 3 1 A0 H
94.54 U, %12 hifi531149.44 U, 14 hif R4 T #1250 U;
16 hisf DAPKA R 3& P 5 ey, 145 %1183.54 U, BRI X T
B 77— 2218 hibf g H4589.57 U, #EKAX-3
41 & B 0 ), DAPKAI GG L& T —
U 7620 hivf ik $119.59 U, 22 hitf X F & T i
10%( & 1); 24 7 A 124 h), DAPKAKIE LTt i
F162.10 U(E1).

AK 12741 Ha [FIDAPK AT P 5K Ax-3 41 Ml AH LE A
W1 2= (K1), K EI110~16 h, DAPKAIEE S |
TH&#, BREH K A 109.79 U(10 h), 123.97 U(12 h).
162.52 U(14 h)Fi1194.75 U(16 h), Bt 1 £577%:; % 5 |
18 hitf, BTG PETT4e R F%, 2020 hisf4182.31 U, 22 h
N 4 149.72 U, {H24 hitf 40 ig - DAPKA [ 5 7 7
W T, 12%5)187.24 UK ).

FISPSS 18.0% 1 xf i 40 kAT 22 e S 2 4
BT, E 0, Ak FAKI2740 M I DAPK AT P 4% &5
F e TKAX-341g(P<0.01), {H12 hitf BRI, KAX-3
0 0 PR PR k2 e T AK 2740 i (P<0.01).
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A b B 30 1o 3UKPAT 5280 3R A, R SIS RELL B3 PAT AL, RIS 9V 45 R (H . KAX-340 O FTAKT 2720 H 55 I [A] A 1R 58 22 2 /)N
T10%. *P<0.05,**P<0.01, 541 RN ] 5K Ax-3 B HRDAPK AN PEAN LLAL . JhA4K5 4 DAPK AFIEEG (), A &nmol/(min'mg).
Each experimental datum was obtained through 3 parallel experiments and there were 3 parallel groups in every parallel experiment, so the data above

were the mean value of 9 measuring results. The measurement error of KAx-3 cells and AK127 cells was less than 10%. *P<0.05, **P<0.01, compared

with the DAPKA activities of KAx-3 at the same time-point. The ordinate is enzymatic activity (U) of DdPKA whose unit is nmol/(min.mg).
Ell B4 RMARKAX-3) MR ERMM(AKI2T) A B 10~24 hAIDAPKATE 1%
Fig.1 DdPKA activity in the wild type(KAx-3) and lagC” mutant(AK127) cells from 10~24 h during Dictyostelium discoideum
development

2.2 BIHRLEREFIRTTE FARE P DAPKAKIEMHER

TEKAX-3 40 i LR IE i AR B, £920% A ik 4i
i, H:4580% Ay Hi I 741 g . DAPKAE M AE Hi i 41 A
M4 A2 7 (&12). KE 16, 18, 20 hif,
HIAR A DAPK AV AR I 41130.53, 161.48, 72.10 U,
HI PR~ 41 g i) DAPK AT 14 0] 43931 24 = 155.79, 09.65,
149.83 U. 16 hitf, 1 il 41 i [¥) DAPK AVEVE ik 2% 5
T-HTRIAH L, 18 hivfETAR 40 i ({DAPKAYE 1 1T, 1y
L 400 6 AR I B, 2 A A L )

P A 40 1 v R 2050 U HZ20 hikf, BT AS4H i
(1 it A LR AT, T 00 O PO T P 43 30 52
2 T 240 R PR P £ o
2.3 gpl150%E A FIDAPKA & T £ 49 ffa At E 4L
1T $igp1 SOFIHLDAPKA - 3 I (¥ i A4 24 fo
PEPUAR, K] — 22 41 i 2R A EAT XUb G 32 YL LT,
53 HFITCRITRITCARC ¥ — ST & . A Tk
G U BEHLbR L — PRI S, AL BT
P PUAAR AT S e Yo i R b, 20T — AR 57

P E Sl 30 AT S 31 RERCSIR AR B 3AL AT, BICY U B4 R A B, BTN 2N N R i A5 0 N A iR 22 259 /N T 10%

Each experimental datum was obtained through 3 parallel experiments and there were 3 parallel groups in every parallel experiment, so the data above

were mean value by 9 measuring results. The measurement error of prestalk cells and prespore cells was less than 10%.
El2 KAx-340f%4 & £16~20 hi 8 5TALE A (pst) U HT 76 T 20 A (psp) AIDAPKA & 1% EL AR
Fig.2 DdPKA activity in prestalk cells(pst) and prespore cells(psp) during KAx-3 development at 16~20 h
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PERAL BB, 472 o, HUIEIE N a] DUA 2] 2
R 3 (SO RIR 58 FO 21 (0 5 G (1&13B,, Fi Sk TTR);
MOBTE A R R, 2 9 R B ER 52, R
2B B 2D B A 250k G T bR iC DAPK AR W5 (1 21 (1
PCHUARNS gp 1 S0HTATT BEIHR R AR o

R 7> 1gp 150 5 DAPK A P ift 7. (1 3L 5 . 45
R Ao KTT16 hitf M1gp1504 H 3= 245 & A1 SR AR A
SEIEUZ A, 2 RBURCR(E 3 AR B3 A, ik
JI71R); DAPKA-CIE AL ) LF- AT A S AR 1) 254N 4,
AMALESME AL IEAT KB A (EI3Bo, 5K PTR),

PRGN I b AT KR A (3B, XUk T7R); DAP-
KA-RW 3 = 2200 A1 1 2 A Rk S b s 4 i v, I HoAR
RAEBCBURLIR (3B, FLATLTTR), A4 i X

DB A A (BI3Bs, ATk FT7R); gpl 504K 11 RIDAPKA
KAV FE I 5 A7 45 5 o, DAPKA-RIY HE 11 & Bk 55
gp1 504 11 75 Mikr He A H B (K13Cs, HRLH7 L T m), 1M
DAPKA-C 4 5 gp1 508 (A M2 7E Bl ts b R i
S (FE3Co, HLITR), 1HAEFAEAAR P 43 A
JUE JRDAPKA-CF 5 (1) 415, 5% 56, 2 WIDAPKA-CIL.
H 5 gp1 505 (A HEA KA EE(EBC,, MFELITR).

A-Ci: KA 12 hif) Z 41 Mtk Av gpl508 [IRFITCHRIT &R 5 B KBTS, gpl SOANAERTRITCHL (5, A WLARBLTS I 21 (556 6 (S 17
SKPTR); Co: ORI RS OG22 AR 2090, FRR=40 pm. A-Co: KT 216 hiZ AR Ax: gpl 5088 ARFITCHRL, Ak
DL Y (R 2 60 SRR (5 S5 9T 71%7); Bo: DAPKA-CIEHER TRITCHR L, HMSk Ak nf WAL 5GBSR I 7a%), 4l i 3t n] DL AT 45 e (XU 2k PIr
7R); Co WU TE 5 G, DAPKA-CEJE 5 gp 1 508 FIFE SRR MANGII L L WO i B (SR L ITR), WIBEEARA B UL PR). A5l
=10 pm, As-Cs: K E 4216 hit Z 414K, As: gpl S0H [IHFITCHRIE, 1284k ] WL HH 2 (1 4t 5 SO0 RURL (S5 3k 771 ); Bs: DAPKA-RIV AL TRITC
Brad, JLZRAE nl W S AT SOERTRLCRR B Sk IT %), PN B RS 1) 4T 0 5 G OWHT Sk JTT7R); Cs: XULE I & Bm, DAPKA-RF A1) &R0k
5 gp150 [ & ORI LA TR B (R IT7R) e ARR=10 pme

A-C,: 12 h later; A;: gp150 was marked as green fluorescence by FITC; B;: gp150 was not dyed by TRITC after blocking again and only faint red fluores-
cence could be found (single arrow); C;: only green fluorescence could be found after merge. Scale bar=40 um. A,-C: 16 h later; A,: gp150 was marked as
green fluorescence granule in the outer cells (single arrows); B,: DAPKA-C was dyed to red in outer cells (single arrows) and also in the inner cells (double
arrow) by TRITC after blocking again; C,: DAPKA-C and gp150 could overlap on color in the outer cells (single arrows) and not in the inner cells (double
arrow) after merge. Scale bar=10 um. A;-C;: 16 h later; A;: gp150 was marked as green fluorescence granule in the outer cells (between single arrows); Bj:
DdPKA-R was dyed to red fluorescence granule in outer cells (single arrows) by TRITC after blocking again, but only faint red in the inner cells (double
arrow); Cs: fluorescence granules of both DAPKA-R and gp150 could be spatially overlapped (single arrows) after merge. Scale bar=10 pm.

E3 KAx-34MAI MR RER AR E

Fig.3 Double-immunofluorescent staining in KAx-3 cells
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KAX-34 }fd & 710 hjis, w4 9 21 &6 Bt 2+
gp15011#ix™, DAPKAVE M EKAX-341 ik & (1%
I 3R I 1) 22 -5 0 e P R 4 ) T A 5 G
Ao REMI2, 16, 20 hiXx =AM A S I DIPK A
MR 2 T, TR = AN I R S AN s R
AL SRR ) 2 A0 & 4 NG e 0
g R RN T B IR AC 46 1. IR IR AL BFA(ACA)
T 4 J 5 S (G N 06 iy A< e BO) s P A s, R AT
AT i A TP 2R R Y, ACAI G AR AL
DAPKA (13 P AR A 2 25 DI AR I, 3X 5516 hif g5
5 45 R (DAPKAYS 77 2.3 EFF. 18 hilad N R#) 2
—3. HNKRE Q0 h), S04 A A B
R AEARAN, AR 5 i A i (4 AR 40 R T 4R
IS ) A9 440 PP T 7, R A0 S RO 4R TR R
I ) R A8 RS 21 S S AE T AR 4l g . DAPKA 2 22
PR 40 A Ak, BRI EE20 hist s v 5 ETF. R
H 2224 hKAX-340 il & %7 SEAK, shif ey 2
% Hepl 507K [, {1 HDAPKAYE M 5 AK1274 i —
PEAL T B KT, 3 Rk 987 10 1 A0 8 1) ok 72 75
FDAPKA 2 5, AKI12741 78 K 12 h)m, —
LA TR AR B A0 e i b A ) A
A& 23 A0 BCH - RUR 48 J T TGV e i 2 4 R 6
HKAx-341 i A L, AK127(#DAPKAJE P 3 44 /K S
W2 T, Heorgpl504E M 6k 2k v 5 BAK 12741 fy
DAPKAJE 1 2 L Fsthl. AWK I, gpl 508 H it
e Bt U4 S I B (DhKA) (13 %55, DhA T4
IR — IR B Reg AR vG P, 2E M4 = i P cAMPIY) &
i, IO DAPKAN, A S8 %8 2 fi A7 1 A1
U IE 20,

KRB AR 12 hoE 5 B 41 i h DAPKATE 14 22 ]
B A R R A I 3, 1% B BRK Ax-3 41 il f{I DAPK AT 1
FEAK12740 i =, 3X 0] GER A R B 15512 ho 41 iy
AE AT 1E N TR A A 1) G B %) KAX-341 Jifd iy
Fgpl1 508K [ A7 45, w] fE 7 RS Ae o 1 i ()% 42, 1X
T L B DV 1) % 2 e O 38 T A DG I (909 1, o
Sl A B L (9 R PR A A, 45 SEDAPK A PE
T BT MAKI27A M6k = gp1 504 [, il [A]BE &R
s, B LLIX /N ZIDAPKA JF AR T4 i k. 45k
W4 A7 T 40 N I A7 AE — ANDAPKA §1 1 715 Frded, 15
rdeA5E 7% A i H cAMPF) 3k 5t A A8 ERPY, AT
DAPKA G M. Nk, 75 83— D W icAMP

(1) 2 T8 15 DL, A RE e B & R 12 hi i 41 i
DAPKA T A7 AE Z2 500 R i AL

DAPK A M 5 gp1 508 [ 7% W] 43 AT A7 — &
KR EZAMRELFED, gpl S0 [17E A4 i
DG N, AHAE AT AT X FEAR B AT A, gpl50
AT E S50 R A ) 2 A D O R PR
TP PRSI0 25 L BoR, gpl S0 [ 2T
T2 PR L SR, BE— AR T IR SR
AR I DG R . B3 WA T 40 B 1 20 A S VF
Z PR, LR o4 )2 HDAPK A fitl & 1Y . %
6 TR E A 45 R KW, gpl1504) 1 MIDAPKA K- V.
FEAE 2 M SR AR A G 6 o0 A, R RAEES .
DAPKA-R B0 11 1~ 2 4 f Ak 11 5 47, Higp150
HAHESSIEYL; MDIPKA-CAE IR ER N h
HRE A, I HENlgp1504E 1 5 DAPKA-R Y %
KAET Y, +REFPTRIEgp1504r F4H I
YERI B 1 5 40 AL 2 D AH G, gp150% 11 X6 A
0 ()T R AR DG E L, A T Bl Rk gp 15088 1
DAPKA-RV. 5 (1) A1 B A HI K 5% e DAPK A-C (1) 7% 1,
= SR AR DA B A TR Ak, B AR TR PR L
HlA R Tk —2 05T

DAPKA 7% 14 ZEK AX-3 11 /i 4 41 Ji 1 i #2141
MR B A E B % 5. R 18 hif R4 i
HHDAPKAYE PE_ETF, (H£E20 hitf 9] 2 R B, W5
i th, WUE PKARE 1 il caspase i ¥4 F1 4H Jfl (5, 52C
(RS, AT 40 A 9 12, I FLR I AT e AT
411 o A BEAS I 2 caspase 3R H{i A 4Nl B
AT A AR R 41 IR, gp150%E 115 Ak N
WL A3 DIOC R, B 20 hify T 41 i Py DAPKA
TG 1 AR AIG 2 DAL A 4 K Hcaspase 347 I T, 58
WA IR 25 v Ak, DR G HE NI DAPK A TG P AR AR 1]
e 5 gpl 50 15 A — & KX &R o RP-HPLCH R
I 3 i 961~ 40 e DAPK AT E £F 18 hF& A% J5 7520 h
i) SR b T, IG5 AT A0 R o A e R AE W
Hro WETHRIDAPKATE M n il i $ il caspase 311
TG, R T 40 MO IR . AK 12741 g Py DAPK A
PR T Z gp 1 SORR [ 11 1 47 U 4% 4 Fr A2 1 e 7K
S, HZ USSR EZ AR E, AT Re &
caspase 3 (173 =4 A, A T 5 S0 A 48 i AN
LG M A DG R B R R TIG: IE i Rk

g LR, FATHIDAUESE T gpl 5025 (A i s ]
5 #(DAPKAYE Jy R =1 BT, JEHElgp1508 (A
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IR A ] R i 5 DAPKA-R Y 3 A H A HI o 5% i i
WDAPKA & I, e 23R40 ik i B e, HIL
SO BARBAE B R 2t — PR
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Correlational Study on gp150 and Protein Kinase A During Dictyostelium

discoideum Development

Tian Li, Chen Yingying, Liang Jingjing, Hou Liansheng*
(School of Life Science, East China Normal University, Shanghai 200062, China)

Abstract When Dictyostelium discoideum entered into post-developmental stage, Dictyostelium discoide-
um protein kinase A (DdPKA ) activity increased significantly at 12 h, 16 h and 20 h time-points in wild-type cells
of KAx-3 which was related to cell morphological differentiation. But the DdPKA activity of gp/50 knocked out
cells (AK127) remained at a relative high level and only decreased apparently at 22 h. However, the DAPKA activi-
ty of both stains increased at 24 h. Overall, the DAPKA activity in AK127 was higher than in KAx-3. These showed
that the loss of gp150 may lead to the regulation of DdPKA activity get out of control. In addition, DAPKA activity
in prestalk cells increased slowly from 16 h to 18 h but decreased rapidly at 20 h, while in prespore cells the activ-
ity rose up at 20 h after a decline at 18 h which was almost 2-fold of that in prestalk cells. The colocalization study
with laser confocal microscopy showed that the positions of two DdPKA subunits were not together with each other
and gp150 was much closer to DAPKA-R, and they even overlapped with each other. The results indicate that the
interaction between gp150 and DdAPKA-R might influences the apoptosis of prestalk cells and the differentiation of
prespore cells.

Key words Dictyostelium discoideum cAMP-dependent protein kinase A (DdPKA); adhesion molecule

glycoprotein gp150; protein-protein interaction
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