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Wortmannin M\ ALEXIS ¥ 3, fl DMSO
(Gibco) % 2.5 mmol/L BEW, -80°Ci%Ar. 1]
U H I 40 B A v R A8 P G R B, —20°C AR A7
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U WAL, SR op i FH AR R 3 4 Sigma 2
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g0 o 4 Yo K FH G o A4y, i Qiagen 2 w11
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122 ROGHE. Tt BN AR RS T
Olympus 2 ] (1] IX-70 2 48] & 0 4o se - HfE AL 4=
NA 1.65 ] 100 f54%8 . k€052 6 i g i
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Z T AE A 5 F n=1.81 [ ¥ W (Cargille
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20 i A TR I e (0 51 B R 9 R Y BRI I
], AT 100 ~ 500 ms 2 [H].

1.2.3 A0 M55 B RS e 2 5. 40 PR 2 s 3 3
0 0 JE S T AR, DRI L 25 5 40 R T AR B E
b, P DA T DUIE ek 53 240 6 PR 25 A8 A R e ik 4 i
IR U A S AT A 8 1R 4 A0 PR IBE B B v
T RACSR A0 Ly WA T R I L AR A P R
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TE R4 0 it 3 6 s 1) ER R FLBEL R 4~12 MQ .
2 W & R OEPC-10 v B K # R
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DAc 53 4 i B P 5 ) AR 4k, SRFF Al 15 kHz,
KA B A5 5 A DL ZE IR (Bessel )10 € U 2% U I
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JiRE[Ca =Ko (R=R o) (Ruax=R) T 5, R=F/F,. I
T F R F, 435028 340 nm A1 380 nm R ORI
13028 60, BE 5 R F1 Ry 20 0 8 % 45 17 50
(10 mmol/L EGTA) F I & 5 ¥ &£ (10 mmol/L
CaCly) NG, Koo MGG WAL AEH]
LM B R85 B8 o v A3 R FEARA Bk 23 U
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2.1 Wortmannin 3 PI3K B9#HI1E F

Wortmannin & PI3K [FJFHIF],  GEHH40 il 4
Y5 e PIBK (1) 3% %k JF 14 BH B PtdIns-3-P (1) 2E i,
[F] i) 7] #1) PtdIns-3-P 55 EGFP-2xFYVE [ 45 & .
PtdIns-3-P f7 75 T IR [, 75 PIBK A7 AE )1
BUN, R SR S5 FYVE(LU W R IS A
FYVE 45 ¥4 # ] % 1 Fablp, YOTB, Vaclp Fl
EEAL W5 — AN Bhar &) 25400 BT, v LR
FYVE 45 #3805 P9 1R 10 85 5 AE 8 $8 be, &l
wortmannin ¥ PI3K [ #HI/E A, 24 PI3K #& P52
BN, PR ) PtdIns-3-P gk /b 53 K,
FYVE 45 ¥ 38 N 0 A& B g 2. 8 1 Al
wortmannin X} PI3K [FIF0HI4E I, AR B4 Gevk
¥ EGFP-2xFYVE Fili & 8 75 PC12 41 il rh i 5 5%
iA. H 100 nmol/L wortmannin §% & 4% % T pEGFP-
2xFYVE (1) PC12 41 ffg LAFI ] PtdIns-3-P ¥y~ i
58359 BB M 2% EGFP-2xFY VE @il & 8 (A 76
PC12 4 i r 11 7 A7 S ¢ S 5 1K A8 4. il 1 i
TN, 1E T35 6 W AEE N M %2 3 wortmannin Ab B
T 40 0 N 1Y) EGEP-2xFYVE b ic (19 P 84K O /s 52
A, N wortmannin A FE 25 min J5, oA EEH
K, MEEABAMOAAAEENRE S, IEY

(b)

Fig.1 Wortmannin inhibits PI3K activity

PtdIns 3-kinase specific inhibitor wortmannin inhibits most of the
PtdIns 3-kinase activity. Thus, direct generation of PtdIns-3-P is
blocked. Wortmannin can also lead to loss of EGFP-2xFYVE
fusion protein association to early endosome membrane.

Localization of the fusion protein to early endosome is dependent
upon PtdIns 3-kinase activity since the association can be
completely abolished upon treatment by wortmannin. (a) Image of
EGFP-2xFYVE  expressing PCI2 cell before treated by
wortmannin. Early endosome appears as bright fluorescence spots.
(b) Image taken at 25min after treatment of wortmannin. The
bright fluorescence spots disappeared and diffused. Indicated PI3K

activity was blocked. The scale bar represents 5 wm

wortmannin FH Wr 7 PI3K ) & M, HH T
PtdIns-3-P [¥]/= 4=, Jff# FYVE 4 PtdIns-3-P fif .
BRUA B L 2 gk, MmHERR 17O A /E
Al HEME.
2.2 Wortmannin % PC12 ¢fii 45 891

3 TR wortmannin X PC12 41} 7 b B 5 1
52, H 250 nmol/L wortmannin §% & PC12 41 fig
30 min DA 5S¢ 4> BH W % A 10 ULIE -3 i ) v v, LA
AN wortmannin Ak B ¥y 40 i Ok XF AL KD 9
HRANAE (flash) HIBG, 5256 2R 2 41
PRI A B IR 43l My (25.1442.18) umol/L I
(26.70+ 2.55) pmol/L, ¢ ¥4 (P = 0.33) KWL
SEVEZE S, TG0 R R A G P 2 i e B AR
FHESA, TEFEZER, £ wortmannin X} PC12 4
i 4 8 G S 2 T (] 2).

2 s
—g 20| lk“ﬂ—p_-_
15|
3
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't«s 51
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= 600} ""f-_
& 400| /
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Fig.2 Wortmannin has no effect on the exocytosis
responses to elevated [Ca*]; in PC12 cells
Curves of average post-flash calcium level ([Ca*], upper) and
exocytosis responses(C,, lower) in control cells (black, n=12) and
wortmannnin treated cells (grey, n=12) in response to flash
stimuli. The average post-flash calcium level and averaged calcium
capacitance change in control cells and wortmannin treated cells

have no significant difference.

XTAR I flash Js N 0 5 P25 1 B2 dE AT — R 24
GOHT, AR TR KA 1R AH R AN =
ARy, HoA PR ARG 3 R AH 23 I ARER T PR
T T3 I J7E (rapidly releasable pool, RRP)A {2 i
B IFEI % (slowly releasable pool, SRP)-5 4 i
() Fil A ok R U2, T R A A A R R WO B L A
(unprimed pool, UPP) [n] ] F Ji 4% u 72 45 70 1) 1
P, SO T B R B U B A B 4 A R IO
AR, IR PR 82 (AL) FTI T)  H () S e s T
F o WA BN ) 2R . BT I = F5 Bk 250R
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£ () = Ak 2 A(1—exp(=(t—to)/m))  for 1 > 1o

Ao AN EIIRIGE I EEZE, 1o DRy I 0 DA GBI e ).
A5G wortmannin X 4H 43 A 8 A 2 1) 52
Wi, FH AR 40 M I PR 25 A A it 24005 15 21 1K) RRP
FI1 SRP )38 2 %, # (rate constant, 1/7)XF 45 25 1K
J&(15~50 pmol/L)YERURT AL (B 3), AT AAS S 4 o
3 W IS N 0T A6 5 U FE AR 14, ) A 5 S A
S 1) RRP FIT SRP 38 28 5 B0 405 3 B2 1) 70 A AR
&, #W wortmannin X PC12 41 i 733 P &
AFRINE: 5 R AH R ARG Y A7 B I8 1 g

AdLa WMt
A
T 4 4 AA
w)
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g ]
Z [ |
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2 [ ] " [
& - " u
1,
L L | L
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Fig.3 Wortmannin has no effect on the calcium
dependence of secretion in PC12 cells
Rate constants of fast (triangle) and slow (square) burst obtained
by exponential fitting in control cells (black) and cells treated by
wortmannin (grey) are overlapped. So, Ca* dependence of

secretion in PC12 cells is unchanged by wortmannin.

% JG 57 M1 T wortmannin %] 73 WA PR % K AH B
93 125 R A o RO R SE B T B /N . X}
T2 i B % AN B A IR BE 43l A s (268.97 =

600
5001
400+ T
e ]
G 3001 |
< \
200H
100} I
| -
Fast burst Slow burst Sustained

Fig4 Wortmannin has no effect on the pool size of
secretion in PC12 cells

The averaged amplitudes of fast burst, slow burst and the

sustained components are similar in control cells (black) and cells

treated by wortmannin (grey), obtained by exponential fitting.

M: control; []: wortmannin.
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Phosphoinositide 3-kinase Has No Direct Effect
on PC12 Cell Secretion Itself”

LIU Yuan-Yuan”, ZHAO Ping™, WU Zheng-Xing, QU An-Lian, XU Tao™
(Institute of Biophysics and Biochemusiry, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Phosphoinositide3-kinase (PI3K) is involved in regulation of many kinds of physiological processes in
cells, such as vesicle transportation, cytoskeleton reorganization, cell survival, phagocytosis, apoptosis, and so on.
It is an important regulator of vesicle edocytosis. According to preview reports, PI3K seems to be one of regulators
of cell secretion. To inspect this, the effect of PI3K on PC12 cell secretion was checked by using its specific
inhibitor wortmannin. Wortmannin inhibited PI3K activity indicated by loss of EGFP-2xFYVE fusion protein
binding to the PtdIns-3-P which is localized in early endosome, and did not change PC12 cell response to flash
including its kinetics and calcium dependence. The result demonstrated that PI3K has no effect on PC12 cell
secretion itself, but does not exclude the possibility that it enhances cell to response to repetitive strong stimuli by

its accelerating effect on vesicle endocytosis which speeds up the refilling of releasable vesicle.

Key words phospoinositide 3-kinase, wortmannin, PC12 cell, kinetics of secretion, calcium dependence, flash,
EGFP-2xFY VE fusion protein
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