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Fig. 1. EGF induces intracellular Ca®" signaling through the
generation Of reactive OXygen Sp@CleS 18
Fig. 2. EGF generates ROS in cultured rat cortical astrocytes -+ 20
Fig. 3. Overexpression of Racl1V12, the constituvely activated Racl,
attenuates [Ca®’]; increases induced by EGF in cultured rat cortical
ASEIOCYLES s+t eerrmsssersuunntsttiiii sttt 29

Fig. 4. Overexpression of RacIN17, the dominant negative form of
Racl, reduces [Ca®’]; increases induced by EGF in cultured rat
COTTICAL ASTIOCYTES: +++ s sssrreermrrrnntee ittt ittt 23

Fig. 5. Overexpression of Prx II, which eliminates H20,, reduces
[Ca®"]; increases induced by EGF in cultured rat cortical
ASTLOCYLES  +++++ s sseeeterrrremttttii et 25

Fig. 6. Overexpression of DN—Prx II, the dominant negative form of

Prx II, enhances [Ca®']; increases induced by EGF in cultured rat
COPEICAl ASTEOCYEES:+++wwrerrsererrrnssesrmmiiiiiet ittt 26

Fig. 7. EGF induces Tyr 783 phosphorylation of PLCyl in a time
dependent manner in rat cultured cortical astrocytes--=====-oeeeee 28
Fig. 8. Endogenously produced ROS enhances EGF—induced PLCyl

activation in cultured rat cortical astrocytes: -t rrrrrrrrrrrrereeeeaaaen. 29
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1011079 AAAEE 7HA 7 oW, HAi
A Eol F o] @3l =9 AATAE (glial cells) E0] AFAH Eof tf
el A A ZAgy w3 ZgS zhu Qh AAWAEE A wA oA

Z (microglia) &} A A WA E (macroglia) @ Wl ml A olu A L=

SEAAE S (macrophage) $F  frAbstAl A A4 715 (phagocytic
function) & 71 AMEolH, tAAHRAEE  FAE7] oluAE
(oligodendrocytes) &} AAAE (astrocytes) Z o] Fo & it} AA|



= o wmAy gk ofyel FAA ¥ s FAstEY TS
eSStk AlAMETE el A1 ddE BAE AAS] AASAY
H gl o] FEE ATOEN AAMEDAN S B FoRE IdY
Aot 2y HITd e AAFARESY AlHA A (synaptogenesis), Al
W 22 24 (synapse number), AlY¥2 7] (synapse function)
AWM A 7FAA (synaptic plasticity) A3 e XA XS 557
Ql o3& qfrgo] o]Fojx| a1 it} o] sk ARA S A ETE Al A E Q]
23S Qs FAANA T FFHA 7B ofyg AFAES
F3t Vs o® dEA g AsHAdE B £ S u|d ”/}.1’2
XA A EI A E A A2} (epidermal growth factor, EGF)+& &
HAOoZ AAAEY F2S FEshH FAlo PPz = AMELd7|A
Gl RS SRR O RN A

5 Z7AAES fE3t EGE7F XA E
Axe FgAeo Agshd FEA19 olgA Ao o]FojA
O

receptor tyrosine kinase (RTK)7} &4 3%

1o

SAGe] Bt 0 olgle|x EGFE  9AI7IZF F Eink §Ee A%
B Bilox £33 9 stvtn A on "t Ay o] HuS
ZAske d Qo] AFAQ J&s ¢y LA Uk’ LI A
HH|E AAlste] A ZFE Agtd JubE ReForHa Aol A A
o AfrE FATE Bk Qo

AAAEE Tkt A S-S e HOH gl Az AL AAE o
gated, I F "] o] AFEAs deA Aoty EGF 54 Al
¥ Y Zg ASE glutamatedt ATPSF 22 A7 A B4 F-8A17
S mA AZAE of EAlst= Al M Atole|A dojuh= FX 1



Sty w=w 7]de S wA A, A dF 24 Qo] Q%
AA= <% 5  (muscle
A2~ 742X (synapse plasticity),
i AE AFE (cell death) 53 2

SE®a 417

contraction), 4] (secretion),

A3 Z2] (cell proliferation),

e AE U W 28T

4 ﬂ _rg >
oy
>
fols
lr
M
K

b EGF7F f 58t ol 7k A2 4wk F sl ZRdse
2 2 AU BEGE7E FgAlo Agetd #8129 elolzal )
A7} o] Fol o 24 phospholipase C—y (PLCy) &} 22 a4 o9
o]  EAstdr.  #Adsd PLCe Ayt XA syl
phosphatidylinositol 4, 5—bisphosphate (PIP2) & 7}F&3l3}l%] inositol
1, 4, 5—triphosphate (IP3) ¢} diacylglycerol (DAG) S A sHA =1, o]
= [Py AlEW 24 25 AZ 1< 23X A (endoplasmic reticulum;
ER) &] ute] EAsk= 1P3 =&-Alol Agsto] AE W 2] 2= F7HA17]
1. DAGE protein kinase C (PKC)E &4 33}/\] 2tk t &), EGFE ot
Fet 7S Tl AE LTl EAskE AEe FUAIT AE

- =
AATRERE S8 A4y AEee E s—}o:] A R FE Z2E A

L

°] EGF 54 Z4 232 stk !® o] 9o = Alxzute] EA)atH Al
L plasma membrane Ca®t ATPase (PMCA) 9} A%
A g EAE Axd U ZAEE AXAUR FHEole



sarco/endoplasmic reticulum Ca®" ATPase (SERCA) ¢ A] EGFeof Eo9]

A 2w AT E Adsks vl T A= AL =2, 9 Yoyt EGFE

A= o7 Qs A HEE-o] dojtk T A W ZF S VA FEoR O
Fo] = 9tS 3y}

Aol #dofst= oAM= 2w

)
2
%0

RE
.ﬂl rlj
LN
o E
o M

A AtAE (reactive oxygen species, ROS) = <&
2T A7I7F FaL gate] & Hm A BE A

Az 2 A=l o A e 24 At

i

OFN (1
2
N

Y
- o
oéoi
- 2
S g
RUN-)

olgst Ao|A FA AT AX U APAe] FazxAL wEA
9 AT B AT F 0= ZFFFQ= &0k oA
Jojuh= d&A A= ayel XA A L FASE HESS Uo7
o cGMP o 2]&2Q vl ¢laksl 45 E3 AT AGAAE A A
AFol g =H ) gk Efo]Zalo] Eo|A ol il B Q1A g A=
Zu) Bolo] AMAAQ thiol 7|E 7HA 1 Y=, A AAEFo] & o]
thiol 712 HAJo] dojubd & Gl o] QA7 & A A= =2 7| 5] A
ZpTh 20 o) GA Al AE S AA, #AF gl =3t ke Ax A
240 Azt £4S doyj= EAR dHA AT f9f B A
Ao & 4 Q5o A AtAFo] BA g Wl oy}l thokdt A
g4 JsS ZHa 3l

o2 a9 24 AbaFo] oA A=A 2Hgatr] aiME 71E olat
2Fe w55 AP AAVE dF5F otk
el (transforming growth factor—Ig), &
& A=A (platelet—derived growth factor), EGF9} #& A=



o °Jal NADPH AFstAIZAIE ol &3l dA A A of &4 AaFo A
qe {arAZItE 2727 NADPH  2Fskal A= phosphatidylinositol
3—kinase (PI3K)e°l 2JsfA &A3l7} o]Fo]X]= small GTP binding
proteinQl Racell o&|A] 2 E}? o] gAv¥AA= NADPHZYFE
AAE $AECZH superoxide anion (02 )< &, WEAA Oy
B g5 H0.2 AgEnt” ojgr Ade 24 AxFF sy
H202% hydroxyl radical® W=7 Ao xR AA==H, 7]
Holst= F Ao+ catalase, glutathione peroxidase (GPx), 1¥]al
peroxiredoxin (Prx) So] 9t}?%%! Catalase:= H,0,5 E7 23
g, AE el A= ARt F2 wEZE=gobet HAFSAA
(peroxisomes) ] sttl. GPxXE  catalase® 92 ZA3pA| vl

i
catalase .t} H,00] tfdt 3ste7t ¢ =} 78949 GPxE Prx$ H)

)=

=

i 4
G AtAFS AL kst Az G AA AlE W Aol &
& ol 4T g MEZFA 3} AEALA}
S A AT AE Y oy 7HH] Al

=z
K
ALV FEAY SHFAAG. 25 A LA NN ZEe
=]

ANRoxZN FE= 5% T52 @4 AT X &40, A
M oA B AHAF 2 cyclic adenosine 5'—diphosphoribose$} &2 &
AS A Aoz 2o o]l5& gt} o]} o], A W o]x A
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EGFEh= 3hte] A2 M o tefstay 523 s A9 7|43
daE Az O ZEAE \Ey &4 AAAFT S AEAE 59l
th sHAIRE EGFE] A=02 Qs A EA4 AaFd EGF F52A4 Al
I U ZAe A% " Aol A= ofA7A et 4 bk gl
kA, AR Al W Als dd Vo R dEx AgaAs dEAA
o} B4 AaE AN 71 Atole] #AIE ke ¥ wf Faee

oleba o} A7},



1. A=
Adeses 19" daE 7dste] ARESgith. Epidermal growth

factor (EGF), N-acetyl—cysteine (NAC), diphenyleneiodonium
(DPD, 2', 7'—dichlorofluorescein diacetate (DCF—DA) %< Sigma
aldrich  (St. Louis, MO, USA)°lA sty AF&3kqlth. Bovine
serum albumine (BSA)+ Amresco (Solon, OH, USA)e°|A %3}
AFE3F1 31, dulbecco's phosphate buffered saline (DPBS), 100
mg/L. sodium succinate &} 75 mg/LL succinic acidE 33t minimum
essential medium (MEM), trypsin—EDTA, opti—MEM, penicillin,
streptomycin, glutamine¥} fetal bovine serum (FBS)< Gibco BRL
(Paisley, UK) 4], fura—2—acetoxymethyl ester®} Pluonic F—127-&
Molecular probe (Eugene, OR, USA) 9|4 F¢]&}o] AFE-3FAt}. Al 3E o)
DNAS #AA3AZ v A8 reagent?] Lipofectamine ™ 2000 (1
mg/ml) & Invitrogen "™ (Carlsbad, CA, USA) oA F-¢1&}o] AF&31< Tt
Ho jbS AA AFSE &Y A<l PLCyl ¥ PLCyl @] 783:A Efo] =
Al Q14F3}7) o] F ozl PY7832 Upstate Biotechnology (Lake Placid,

NY, USA) el Al - 3fFo] AFE-3F3i ot
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E Sl @S AxE FEH AR | AFHE = §, oAl 12000 rpmol
A 5 AR E Bl AEE Ak ElE AIZE 100 mm H]F Al
of Z3 5% COz &} 95% air7} AHHOZ A3 = 37" C AEv]E7]
A jekgion Al ZEs S48 A AdS T skl Alx

JokdAlell 1X10°

jus)

= 22 mm x 22 mm 27]9] cover slip2 Y& 35 mm

Mz 2, 3-54Y FF ek & ARSI W HkS o] o] &8 A X
60 mm "k HAAlol] 1X10° Mz Zobr] A3 T, A wjeF wjx = 2

mM glutamine, 25 mM glucose, 100 mg/ml penicillin, 25 ng/ml
streptomycin & 10 % FBS7} 7% MEMS AFE381 T wi#] w3k 3
Jof| gt A s|FA 0, A At #jeF Aol trypsin—EDTA (0.25%)
£ ARgeFl



dof] HFEEE7F 3.5 mMo] HEE T2 pluonic acid®} A ¥ a1 of
T AZolA 40% FQF ALE AlFsEA ZIugsth AL 2 S0
b fura—2/AM> esteraseol &l o] Axzurs FHekA] Xshe

fura—2 FEHE =27 H=d), fura—29 AZY =ZFo] Evbd A 1

AW A5E 7kstar ol et Zg ¥-g& A58 S8 perfusion
system2 AFE3lTE Perfusion chamber W €£4& 1 mlZA, AX
W Z4 w55 54871 fste]l Az #2F ® cover slip (22 mm x
22 mm)< perfusion chamber ol AA 7T AZ7F 2 = cover
slip perfusion chambere] 1% A1 & wA 3 EA7]
(microfluorometer, MetaFlour system)®} dd® <2 dAv]F
(inverted microscope; Nikon, Japan) $lel]l ZEA711 FE5HIE ALE
st £9 2 mle] SEE §95 AFIINUL ASE AX U LHE s=
o] W3k el ddste] KA 0% 7] F8H3 . Excitation 32

340 nm2} 380 nmE AFE3d}1 emission WS 510 nm7F HEE &



Ratio = F340/F3g0
AEXZHE Yo 32 oA HFox gl CCD (Photon

Technology International Inc, Lawrencevile, NJ) Z}Hg}= =435}

o

Q1 PLCyle] &4 stel Ato] Sl=A ¢otrr] 91ste] PLCyle FAE
o] &g Wonks dAAHAS FATE wikE AMEel lysis buffer
(150 mM NaCl, 1 % Triton X—100, 50 mM Tris, 10 mM NaF, 1 mM
EDTA, 1 mM PMSF, 1 ug/ml aprotinin, 1 mM leupeptin, 1 mM sodium
orthovanadate) & 7}sto] 30+ &<F 4TCollA wjkatdltt. 4T A4
2]7]el4 12000 rpme® 10% &< 944 Eeste] 4Fds HAFdow
W AZ AA duAs FEUgth o] F, Bradford WS o] g-s}
of Attt T dMAS AV|YF $ F gele nitrocellulose

filter membrane®] A7]A o7 GwAS o]FA|ZTh ©walido] o]F #H



membranes sealing bagell ¥ 10 ml® blocking solution (6%
non—fat skim milk in T—TBS; 50 mM Tris, 150 mM NaCl, 0.04%
Tween—20) 0% 72X 1AZH&<t blockings 38tal, T-TBS® 7}
HA AHEFOEZN 6% non—fat skim milkE AAsIAT Aak FAl=
3% BSA §¥ (3% BSA in T-TBS)| 1:1000 Bl &= 34 3te] 4T
oAl BN REGAI AT WEA] WESAI A FAE AAT ¥, T-TBSZ
1084 3 AF& &= &, o]z A= HRP7F A3Ho] s 3-5 &
A& 3% blocking Mol 1:2000 75000 H]&Z 8|4 5lo] AF2oA 1
A7 ok Bl o & T-TBSZ 2084 3w A solch W33
H o] Aut= ECL (Enhanced Chemiluminescent Detection System;

Amersham Pharmacia Biotech Inc.) £ Algsto] dalzlo] kg

Prx I1¢] ¢cDNA$} DN-Prx I1¢] cDNAE 279 8AF (A&, o8 o
2 gistw) ZRE A Zegrh® Peroxiredoxin I (Prx I 1 g/ml) 2
cDNA, Dominant negative—Prx II (1 g/ml), RacIN17 (The
dominant negative form of Racl; 1 g/ml) Z18]3 RaclV12 (The

constituvely activated Racl; 1 g/mD<% cDNAE ZZ eGFP-C1

_11_



(1.2 ug/ml, Clontech, PaloAlto, CA, USA) 3} 7| A W=z 23t
AlFY. B dH™Hd3 A3 Lipofectamine 2000 reagent
(Invitrogen Corp., Carlsbad, CA, USA)E o]&3l o]Fojxtt F2aA
g A7) BHE Aol AlE vieF wiAE A Yl AoE AL
FAAG A = FBS7F Q= Al wiF A E ARESFo] starvation
AZth FAASS A7| 4AZE FHolle FAAE gl v A =
| AbgeteE wix et FLsk wiA 2 WA s TSl

FAASAN AEE= A9 oR Yol DNAVE @idz T8 i

oX,
rlo
2
off
Y
bl
=

o

>

st 4= QAEE 48AIZF F<F 5% CO2, 95% air® UASHA FAEHE 3
7C g7 vk sk & Ao o] &5ttt FAA3AIZI DNAS &

WA wE §RE $ FAAFAT eGFP-C1e FFoaH s

L

AZ O BY LT FES AL U BY BaFe g 37 21

3 =743+ tF0 35 mm vk Al 1X10° 7|2 plating

)
@
K
)
>
il
o
RN

A= A7 3k 3 hanks balanced salt solution (HBSS)

2 29 AF&lFY. DCF-DAE HBSSe] 5 g/mle w52 34 3 &,

astrocytesZF 29 ek HAAlo] Yol =31 o] = A-oA 5&3F At

_12_



t}. Excitation 342 488 nm, emission 342 525 nmZ4 DCF-DA
9] 34 2 confocal laser scanning microscope (Leica, Buffalo,
NY) & o] &3 574313 tt. DCF-DAZQ] FA3lE 1)317] 915k, BE A3

& Fde A3 xxd8kel whE scanning S ® o] Fo| Ft}.

Student T—testE AA|gto] FATgGH o7 23513

o

o P<0.05 & o,
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1. 4+

1. EGFZ I3 AdAE f dAA] Z2ag F5o S7kek 24 4

=
[
ofN

o Any Hal

EGFZ QA 7l AXx Ul ZF A3 E AAAMEANA F43A T
Fura29 8% 7% v]E (340/380nm) S A Y Z4 52 ZA Y
t}.

2+ 559 W3l 5 mM N—acetyl—cysteine (NAC, &4 AtAZF A A

>
ofo

HojW Ag W AZIARZ EGFE A3 A, A

=d)& WA At ¥, EGF=2 A=ssle A, AdAHAE W 25 55

oy O
oX,
o
=
el
i
0)¢}
~
S
10
e3)
D
Sy
Hl
B
;ly
_0|L
¥
o
2
4
>
2
r o]
X
bl
=
i

e Z7b dabo] Uebthn=4) (1% 1, A). 5 mM NAC3} 10

S

=
O
o
i
)
2

Aget &, EGF2 A=shale W dAe glol EGF
=xt ASege wek vlwsted AE UR g v/ ahd
(n=4) (1" 1, B). &%, EGF9] A=< A&5d A, 5 mM NAC oy
10 #M DPI®] A& FAHE, A HAD Ax Hf ZF A7 oA
S7htAt(n=4) (2% 1, C). NAC =& DPIZ EGFs} 874 WA A
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3t EGFREeZ FEYHE A U 24 359 71 dXo] A4 w9
. EGF9} T Ao A8 3 NAC = DPIY AHEE =939 o, A%

al
v g 5571 oA S7FskiH
2. EGFZ 13 A&l &4 AtaF o 84

EGE7} A7 AI 2 Ui oA 84 abAadS A WeA gRlshr] flsko]
AZ W B4 ATl 55 S5 10 ng/mle] EGF A A4 21
7 wwstel AE Ul DCF-DAS 3
(p=0.0351, n=5) 33tk (2" 2A°] b). 5 mM NACE EGFs} FAlol Al
o] A¥stPYS u), EGFuto 7 A= w o) vl wale] DCF-DAC] &%

B3 AHAT7F 59 + 3.529% =7}

B

AE7F59 £ 5.33% (p=0.0153, n=5) 438+ 3, 10 M DPIS} EGF
2 3 AEZE A=YS u EGFY A3k & w2} vl wstod DCF-DA 2]
&3 JE7t 43 £ 5.33% (p=0.0221, n=5) #2389t (29 2, B).

_15_



S 10nafml EGF Sl NAC 10ubd DPI
Tonaiml EGF 10ng/ml EGF

[C'] (o)
&

0 2 5 5 2o 5 15 X0 5 I 2
Time (min} Time {min) Time {min)

Fig. 1. Epidermal growth factor (EGF) induces intracellular Ca*"
signaling through the generation of reactive oxigen species.
Intracellular Ca®" level to 10 ng/ml EGF increases transiently in the
absence (A) or presence of 5bmM NAC (B) or 10 M DPI (C) are
denoted by the bars. Note that pretreatment with NAC or DPI
suppressed Ca’* responses to EGF and the removal of NAC and DPI
permitted the Ca”" level. Results are representative of 15—20 cells

in three or four independent experiments.
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4001

3001

200

5mM NAC 10uM DPI
10ng/ml EGF +10ng/ml EGF +10ng/ml EGF

100

Relative DCF intensity (%)

0

10ng/ml EGF - o+ + +
5mM NAC = - +
10uM DPI - - - +

Fig. 2. EGF generates ROS in cultured rat cortical astrocytes.
(A) Astrocytes were loaded with DCF for 5 min (a, b, ¢ and d).
Cells were treated with 5 mM NAC (c) or 10 «M DPI (d) for 2
min followed by an addition of 10 ng/ml EGF (b, ¢ and d) for 2
min. The fluorescence of DCF was subsequently visualized by
confocal laser scanning microscopy. (B) The DCF fluorescence
was quantified and the relative intensities were calculated by
setting the fluorescence intensity of control cells to 100 %

(n=5). Results are means S.E.M.
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ke
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o 2 e

g3 Akaxs AAY 71d B3 @l Racl® constituvely activated

M

3. Racl9] W] EGF= 21gt A

form (RaclV12) dominant negative form< pEGFP-C13 34 A
AAE YWE A A AN F AE W Z2e e S8 @
AAox dojF DNAZE dwd = I HA=X9] FFe 84 4 &
A pEGFP-C19 3o =w elslgitt RaclVl2 < IFAFAZ 7
+ T vluste] AE W 24 s57F 67% £ 5.04% (p=0.0221,
n=4) S7}¥t (29 3, B). Racl® dominant negative form<l
RacIN17& pEGFP-C13 7 2 A@A 2 25 ey 6wt

55% * 5.33% Zr+E §%7F ZAsY (p=0.0351, n=4) (1% 4, B).
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__ 200,
E
5 150}
2
2
E 100}
2
& s0f
2
&)
GFP + RaciVi2 - +
10ng/ml EGF

8 3 ! P 12
Time {min)

Fig. 3. Overexpression of Racl1V12, the constituvely activated Racl,
attenuates [Ca®’]; increases induced by EGF in cultured rat cortical
astrocytes. Cells were transfected with Rac1V12 (A) and [Ca®'];
was measured. The relative amplitude (%) in cells transfected with
RaclV12 was counted experiments.(B) Results are means S.E.M.
*Indicates the difference of the oscillation frequencies between the

transfected and non—transfected groups (p < 0.05).
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100

~y
&h

[543
=4

Relative amplitude {%)
na
h

0
GFP+RacIN17 = -
I ——

0 3 6 9 12 10ng/ml EGF

Time (min)

Fig. 4. Overexpression of Rac1N17, the Dominant negative form of
Racl, reduces [Ca®']i increases induced by EGF in cultured rat
cortical astrocytes. Cells were transfected with RaclN17 (A) and
[Ca?"]li was measured. The relative amplitude (%) in cells
transfected with RacIN17 was counted experiments. (B) Results are
means S.E.M. * Indicates the difference of the oscillation frequencies

between the transfected and non—transfected groups (p < 0.05).
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4. peroxiredoxin 11¢] ¥l%o] EGFRE Q13 A Y Z¢ 52 HEo] n

N

& 9
Aoz BAde 4 AaFol He0:01A4 &lehr] el Prx IIE 3
DAAZ A3, EGFZ f8H = AlX o 24 Ase tixdol Hlal 62%
£ 10.68% (p=0.0351, n=4) #ZA=3th (2" 5, B) %3, Prx I1€]
dominant negative form< M¥>u F4 ASAIHS "=, EGFE A8 f

T AE Y ZE AT REY vl wdte] 74% + 10.68% (p=0.0421,

AFA LA A PLCYLS] B4 Aol o3t Q14ks} of 5 Helskieh
10 ng/ml EGFZ A X5 238k 138 oluo PLCyLe] <lAtslr} o] &
ofxlem (19 7, A), A= 30 Fel= A7t 2 Askl=, EGF=
¢1gk PLCyl 2] QIAFSk= AlRtel] &JEA 0|3tk (n = 3) (2" 7, B). 5 mM
°] NAC °Ju} 10 M2l DPI9} &7 EGFE AYMEE A=3tds 49,
PLCyl 2] Q1437 @A 8] hAsklv (n = 3) (2# 8, A).
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Fig. 5. Overexpression of Prx II, which eliminates H:0:, reduces
[Ca?"]; increases induced by EGF in cultured rat cortical
astrocytes. Cells were transfected with Prx II (A) and [Ca®'];
was measured. The relative amplitude (%) in cells transfected
with Prx II was counted experiments.(B) Results are means
S.E.M. =*Indicates the difference of the oscillation frequencies

between the transfected and non—transfected groups (p < 0.05).
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cortical astrocytes. Cells were transfected with DN—Prx II (A) and
[Ca®"]; was measured. The relative amplitude (%) in cells
transfected with DN—Prx II was counted experiments.(B) Results
are means S.E.M. * Indicates the difference of the oscillation

frequencies between the transfected and non—transfected groups (p
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Fig. 7. EGF induces Tyr 783 phosphorylation of PLCyl in a time
dependent manner in rat cultured cortical astrocytes. Cells were
stimulated with 10 ng/ml EGF was added for the indicated times
(Omin, 1min, 30min). (A)Cells were then lysed and the lysates were
subjected to immunoblot analysis with antibodies to phosphotyrosine
(PY783) or PLCyl. (B) Quantitation of results in (A). Ratio (PY783/

PLCyl) was calculated (n=3). Results are presented as mean S.E.M
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Fig. 8. Endogenously produced ROS enhances EGF—induced PLCyl
activation in cultured rat cortical astrocytes. The effect of 5 mM
NAC or 10 M DPI on 10 ng/ml EGF-induced PLCyl
phosphorylation is shown. Cells were incubated with or without NAC
or DPI for 2 min and then 10 ng/ml EGF was added for the indicated
times. Cells were then lysed and the lysates were subjected to
immunoblot analysis with antibodies to phosphotyrosine (PY783) or
PLCyl. (E) Quantitation of results in (D). Ratio (PY783/ PLCyl) was

calculated (n=3). Results are presented as mean S.E.M.
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Abstract

The roles of reactive oxygen species on
EGF—induced Ca*" signaling in primary cultured rat
cortical astrocytes
Byun Hae Mi
Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Dong Min Shin)

Astrocytes, the major glial cell type in the mammalian brain,
associated with synapses integrate neuronal inputs and release
neurotransmitters that modulate synaptic sensitivity. Also,
astrocytes participate in formation and rebuilding of synapses and
play a prominent role in protection and repair of nervous tissue after

damage. Epidermal growth factor (EGF), a single—chain polypeptide
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growth factor, is important for many cellular functions including
neuronal cells proliferation and nerve cell process formation using a
variety of cell signaling pathway. The Ca?" and reactive oxygen
species (ROS), typical second messengers, are increased in several
cell systems by EGF. Specially, ROS provokes the change of redox
signaling, and Ca®" signal also is known to be influenced by ROS.
However, the possibility that EGF—induced ROS changes Ca®" signal
has not been reported in astrocytes. Here, we investigated that
interrelationship between EGF—induce ROS and intracellular Ca®"
signal changes in astrocytes. EGF increased transiently
intracellular calcium concentration, and it tends to be dependent
on phosphorylation of PLCy 1. Also, EGF induced intracellular
ROS generation. The transient increase of concentration of [Ca®'];
and ROS in response to EGF were enhanced In astrocytes
overexpressed Racl, NADPH oxidase regulator. In the case of
inhibition Racl expression, EGF—induced intracellular Ca®* signal
was decreased. In overexpressed peroxiredoxin II (Prx II), a
specific scavenger of hydrogen peroxide (H:02), concentration of

[Ca®"]; in respond to EGF was decreased. EGF-—induced
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intracellular Ca®" signal was increased in suppressed PrxIl. This
results suggest that the EGF—induce Ca®’ signal is potentiated by
EGF—endogenously generated ROS, and H»O» plays a major role in
enhancement of EGF—induced Ca®" signal.

Key Words : astrocytes, Ca”" signaling, ROS, EGF
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