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Proteomic Analysis of Proteins which Expressed in GOTO Cells Stressed by Low Serum
Concentration

Rie Ikeda (Department of Pediatric Surgery, Saitama Medical University, Moroyama, Iruma-gun,
Saitama 350-0495, Japan)

(B8Y) ISR A B ORI (KR, RE, PURAlal) 252 %L, THUISE L THllNIC
A7, HHEICEES 2 EAEOFBFREIAE C 2 LHEHIE NS, Db U REEERITI K GOTO Hile
AR Rz 5 2 Te RIS RIS 2 MlBNERE 2, IEFEHE S N8OS 2 o717 7
LY AT IVESIKEIY AT L\ (2D-DIGE) IC X % 074 —LEHTIC K > THiB 2, EHELAN)LTE
DX 5 LI TN B e fET L.

(&) GOTO a7z 10% 7 > iaffiiE (FBS) A D RPMI-1640 5531 T 70-80 % DA [E £ TH5#1%,
1% FBS A D [Al 5 e U 24 BefEET 2 U7z, 10% FBS B C24 B L7z o vk a sy b+
O—)b& Ufe. BHOEHE 28, SOUEEE L2 JoTE5UkEi 2175 7. EXkEg, 7)VA A=Y
ORBIEAEROERZMN Lz, BEEREECDHZ ARy EYIOHL, FYIVATHRY oV
Hik, Itz ERE L, SRRy hOEA-REZIT-o 7.

(#E8R) 10% FBSHEICLEN1% FBSRET T R b — A, H5f, 72{EICBET % 6 DDEAH (cytochrome C,
endoplasmic reticulum calcium-binding protein 55, laminin-binding protein, stathmin, pre-mRNA splicing
factor SF2, heat shock cognate protein 70) DOFEHIIENIRIDNERD BN Tz,

(FER) [AE U EHE IS (e E >R OMK T 2 FHZRDEAEE > 7o, TNHDOEAED
FEBLE NS K AN SR MIE R &0 S EERINIREIC W T, AfERHETEOK L M) 7273 7 L\)b
TOMEIENED, GOTOMIANTHELTWVWA T ERRBL TS, SRIOKE A N L AARIRHCFEE

9B EHE O L IFEE, AHEFEOGHRING AR RIS 5 L EbNS.
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PRELEHICAE (NB) (3 A5 72 B < 7NV S [ 7 i
DN THENE L, & FICHRAMERBERICKD
MREEMEAN LT 22 EORMEET 2. Ly
L, EEDAFICEE L, NBICKEMICHHET ST
H A5 BEAHEENHEEFOIRER EICDONTT
DI R ENTWVERW. TN 5D FHEREORIHIE
NB D & DFFRAVEREDRINICEMN D, OV TIRIAE
FHOPEICERZERE TS EEZ DN, EE
falZ iz A B ORI (KL, RE, JuEslxE) =25
Z5&, THUGE LU THIRINICAESE, BEEICEET %
ErAA 205103355 CFRRIS4E9H 22 H (M KIERIAYS)

EHEORIMAGNEC 3. o EEFHLTT R
b= R7EFRE, FOUCSET BN EAEORHA
FENS DOV THRA BRI MTDbN T3P, NB K%
HIfIEER, 10% 4R (FBS) 85 N CA41E, ik
BT 5 EMNABETH B0, bbbk
fEHIFEIRE GOTO il s W = Tk ¢, 1% FBS £
£ N TH&T % &, 24 W5 TR Es e sud i
950, 48 RFHEILFICITMAENT#IE L, ZD%4H
H (96 i) ETHEMET B L 2R L. 2T TTD
EKERET IV W, RIS TR U7z 24 R DIRE £
T, 10% FBSES#BIC LR THBEICHE T 2 /MaNE
FE 2R ERR E NI DR 2 JoeT A 7 7 LV A
FIVELUKEIS AT I @D-DIGE) Ic & % T 54— L
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Rt Pic k> THIB 2, BHELANIVTEDE S %l
HinTh NS O ZMEt Ulz. piR i iEIc B0
%2D-DIGEIC X 2 7' 74— Lt OfSE T
TR,

RERFE

A. SEERHHAD
1. b ST iEMRMR GOTO Mifa & 15 &
FER It U 72 GOTO il i (Health Science Research
Resources Bank, Tokyo, Japan&k 0 i A) &, 137 H,
BIROLERIE ) B FAE LRI, 5155
N7MIfE T, N-myc HEIEDAK4015E TN 5. AHIAE
7% 2 mM sodium pyruvate (Wako, Osaka, Japan), 10%
v VRIS (FBS, Wako, Osaka, Japan) 1 50 pg/ml
surfate gentamycin (Wako, Osaka, Japan) % #shi L 7=z
RPM1640 @Az (Invitrogen, Tokyo, Japan) 7% > C
75 cm* 7 < A 2 (Falcon, Tokyo, Japan) 1 C¢37°C, 5%
CO,, BB RKTHEL .
B. ®R511EE L AIE S & (Table 1)
1. BIERIBIC X MO EEF LA EENEL

10% FBS £5: ¢H5# LU 72 GOTO HilihY70-80% Dl
N EEC 75 > T 5 PBS Tk % 1% FBS Bt (LR
1% FBSEt) 353 X UF10% FBS B33t (DL~ 10% FBS #f)
KL, WIENET2RETE LT, R E% 24
i, 48[, 72 FFfRICHFF ORI & EFHRZ b
ISV T)W—T AN THIE L, Wil CLEiR U7z, #stH
fi##H1Z Student’s ttest TI7 o 7z, et A E LT p<
0.05& U7z, [FIRFICHIRE DL RE A2 b %2 Y P A
TEIZ LTz, MUY T IV—H(1130.2% D trypan blue
(Invitrogen, Tokyo, Japan) T4 {4 L, Glasstic slide 10
with grids IMLEKET (HYCOR KOVA, , garden grove, CA,
US.A) T, Milaghe 7Rz lE L.
2. BV 7 IVRR EEOERER

1% FBS Bf THIRRBO CAFHR MR E A LTk
24 R OIS 381 % 1% FBS BEOMIfIC DWW T 7 |

Table. 1. Experimental scheme

1. GOTO#EREMIESE (RPMI1640 + 10%FBS)
}

2. BEMERBICLSMEOEGFRLBEEL

3. YUTILEAR

}
4, HMBHIRTTAI7LURAT ILVESIAKBNBRITE
(2-D DIGE) ,
5. FILAA—T DEYIAF, BEEERHT
}
6. ERERREDEZEMT. ¥ ILOTYHL
}

1. BESWMBICLSIEBERE

R

T A — LA 2 WV, 10% FBS BRC LEANA EICHEB
THMPENEAE R L 5 R B TDICifiziTo Tz, Ml
fld3% 03 % Grinding microtube (Amersham Pharmacia,
Tokyo, Japan), 2 cHY > TIVIE# Ny 77— (8 M
Urea, 2 M thiourea, 4% CHAPS, 20 mM Tris-HCI, pH
8.5, 2 mM Pefabloc plus, Roche, Tokyo, Japan) THRES
FA4 XL, BEHEUHEZ L TH S, 10,000g, 2077,
20°C T Uiz, biEZRfiRICY > 7 )LD pH 2K
85 ICHHEE L, A DRSS % 2D-Quant kit (Amersham
Bioscience) i THIE L 7z=.
3. HAEE 2RTTA 77 L AT IVERXE
f#thr > A 7 Ln (2-D Fluorescence Difference Gel
Eectrophoresis: 2D-DIGE)

2D-DIGE % &, #B DK Z3 M Otttk
(Cyanine dyes, Cy2, Cy3, Cy5) THEFZ L, ch 5 Z[AE
— )V ET—HE L C2otESKKEIZ1T5. DAk
WFEEGERZ 1RO T )V LT 278, EEGER
M COERAERNEEZH O 2R 2GR EICHNTT 5 C
EMHISES Y Amerscham Bioscience D= = = 77 )L
IZHE- T, 2DDEERT I —T DD R 287 EFHB
AR A AN B 72, 41810 2-D DIGE
TAiTo 72, 1% FBSEED Y > 7 )L40 ug &£ 10 % FBS
REDY > 7 )V 40 pg 7z Z M Z 11.Cy3, Cyb T L 7z.
WERERE & UC, REOITXRXTOY > )72 [H%E R
BEL, 40pg ZCy2 TR L7z 1XtHIE, dry
polyacryamide gel strips (IPG strip: 13 cm x 0.9 mm,
pH 3-10, Amerscham Bioscienc) Z{#i fj L, 20°C T12
Refilzs, Yu s S L UEEAEICH > Tiro iz
(S1: Step 500 V 2 h, S2: Grad 1000 V 1 h, S3: Grad 8000
V 2.5 h, S4: Step 8000 V 1.5 h, S5: Step 50 V20 h). ~ )L
A MU T RNy 7 7 — (125 mM Tris, 40 %
(w/v) glycerol, 3% (w/v) SDS, 65 mM DTT, pH 6.8) T
1550, 25 mg/mlOBEDI—RF7 LTI FZ2TF
ATz Tris-buffer (125 mM Tris, 40% (w/v) glycerol, 3%
(w/v) SDS, pH 6.8) T15 7ML L7z, 2xstH (SDS-
PAGE)Z, ARV w7 7%10-20% V7 ILT IV T L—k
(13 cm x 15 cm x 0.7 mm, Bio-Craft, Tokyo, Japan) i
Fetd, 15 mAERI 1577, 30 mAEE 3N, EX
vk 21T o 7z,
4. ERERT

TFIA RA—=Tled A XA—3 7 F 5 A ¥ — (Typoon
9410, Amerscham Biosciences) TH{D JAATZ. HLD AL
1727V A A — 1 Image Quant 7 + 77 = 7 (Amersham
Bioscience) TALEE L 7z. Z)VIND ARy Mt &7
JU IS D 72 BN 1%, ZF N F NDeCyderY 7 b7
(Version 5.02, Amerscham Biosciences) @ Differential
In-gel Analysis (DIA) &— R & Biological-Variation Analysis
BVA) E—RFZfHL TITo7z. 7LD ARy hdfg
S NEBAEEHE TIE I X N Tz, MEGTHIRAT 1d Student’s t-test
Tiio 7. MEHAIIEEAEIEP<0.05& L.
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5. 7IVR b U T2 VHE(E

IV 40% A Z / — )b (Wako) & 20 % lE % (Wako)
T, 30771 CE@E L7z, Sypro Ruby #¢4 (i
(Bio-Craft) I T 1R =IRTUEEL, 10% X &%/ —)U
ETWBWEETURYR LT, MTAS SR S, ARICHEEER
WKEDHZ ARy M ETIVHASYIOHL, 7 b=
MU NVEMAZT, #8777V 7% 50 mM Tris-
HCl, pH 8.0 kY 7> (Roche, Tokyo, Japan) 7z
1% Lys-C (Roche, Tokyo, Japan) /&&= % 37°C C 20
RERELEE U 72, 60% 72 b = VL2 EE5100 pg/ml
0.1% TFAZIL, &0 L THRHERTF Fz2r
VISR Uz, 201, Hhivaik 7z @ O gk Tz
X7,
6. LC-MS/MS (liquid chromatography/tandem
mass spectrometry)

HH L7z XTF RZ0.1% TRFAICIAD LT S, A—
k4> 75—, HTCPAL (CHROMSIS LLC, Alexamdria,
VA), L EEiRik 7 < 2757 ¢+ —, DiNa (KYA
Technologies, Co, Tokyo, Japan), =% (i L 7= E &7
#res, LCQ Advantage (Thermo Electron Corportion,
Waltham, WA), Z W T##fT L7z, ko7 a~x 75
7 4 —IZ X Reverse phase Capillary column (Develosil
ODS-HGS5, 0.15 mm i.d. X 50 mm, Nomura Chemical
Co. Ltd., Seto, Japan) % V>, X7F RiZ, 300 nl/min
DOFET, 01%FHART T = MY IVIEER
4-72% DERRNCREZZLE YT, Bl 155
N7z7—% 13 SEQUEST (Thermo Electron Corportion,
Waltham, WA) 35 X ' MASCOT (Matrix Science)® %
TR LTz,

fm R

1. 10%FBS & & 1% FBS B D#fifak & £77R (Fig. 1)
1% FBS #fid 55 #81% 24 IR [ CHIREUS B 22 BHRARRIC
FERIEA U (0=0.001), D DOEERE 66%ICE R LTz,
U UK R IE—RE T, ZNLIRRIEIR AL, 48
R T70%, 72BRIT72% F CRIE L. —/7, 10%
FBS BEOMIFEIZ I3 % T & x S BRI, 4
2R E B 4% 24 FR [ T 151 %, 48 HF[H1% 210 %, 72 HF
M. 372% & 58 U7z, FEF RO A EE X 24 K14
£ =0.002(%), 48HF 1% p=0.0006(""), 72 1% p=
0.00003("* **) 12> 7=.
2. GOTO MiRRDAZREZ AL (Fig. 2)

GOTO #fifE % 1% FBS Bf Tl 24 RERILLFE L, 10%
FBSHHC LERTHRR 2SI DM EBRZRD 1. 24 HF(H]
LIFE & 1% FBSH5i T 2 fel) % &, hfgzeidid &
SHIHEL .

3. Ef%f# (Fig. 3)

S AZR—=F)V ED3MT2 ARy F O BRI
BWDHH>1=38DARY b Uiz, THICARY b
DG S BUfiaE— I ME5NTZIDDARY M

400
. 10% FBS group o
| ™" :1%FBS group

n=
Means £+ SD

300 [

200 [

Cell viability (% of control)

100

I e A

T T T T
0 24 48 72

Time of cultivation (h)

Fig. 1. The viability rates of GOTO cells in the 1% and
10% FBS groups. The 10% FBS group showed the following
viability rates of GOTO cells at 24, 48 and 72 h of cultivation:
151%, 210% and 372%, respectively. The 1% FBS group
showed the following viability rates of GOTO cells at 24, 48
and 72 h of cultivation: 66%, 70% and 72 %, respectively.
(significant difference; *:p=0.002, **:p=0.0006, “**:p =
0.00003, Student’s t-test, p<<0.05).

Fig. 2. Typical inverted photomicrographs of GOTO cells.
GOTO cells were tear-drop, small-sized cells, resemble
fibroblasts and proliferated densely. GOTO cells at 24 h of
cultivation in the 1% FBS medium showed neurite outgrowth
compared to the 10% FBS medium (arrows). Scale bar: 100
pm. Panel A: 10% FBS medium; Panel B: 1% FBS medium.
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Yot L7, 1% FBSEETIX10% FBSHRIC LI L C,
6 DD AR b THEMEMAE, 3DD ARy kN THE
DRI,
4. LC-MS/MS (liquid chromatography/tandem
mass spectrometry) (Table 2)
HBINZROTZ6 DD AR Y M OWTEHED
FIETEDI5DT, 1DRFEEH KA. [FE
Hik /=8 X, Cytochrome C (Mr 16752, pl 6.3)*'7,
endoplasmic reticulum calcium-binding protein 55
(ERC-55; Mr: 36854, pI 4.26)'"'?, Laminin-binding
protein (LBP; Mr: 32702, pI 4.76)"%"?, Stathmin (Mr
17161, pI 5.77)*** | pre-mRNA splicing factor SF2 (Mr
31314, pl 4.79*® TH - Iz. FHEUR D EZRDI3DD
ARy DS BLEHEDFEHKIZDIE1DT, Heat
shock cognate protein 70 (HSC70; Mr 70854, pI 5.37)
THO, Ko 2DEFEHRE N> 7.

z g8

PREIA O (NB) (X2 R 1E (P12 RAFRE, T
B, BHAGBMR X WRES ) Z 69 5. Th
% Tnerve growth factor NGF) @D receptor T & % TrK
77 2V —DOFRENNBDOME, 417 K UHbEIC B
532 ENRRIENTW3Y. L L, EEDEF
ICBEE U, NBICRFEMICHEET L TV 2 EAE R
HE L T DI 7R EICDOWT T AN R E Ty
HV. — ISR O T DI T isBR &R
BERELTZY. 5T, £ < OHIFER 7%
HRD 2 BB ZRET 5 2 LIEREOT & DD

kDa

205

116
97
80
66
55
45

30

65 —

3 10 pH

Fig. 3. Two dimensional gel electrophoresis images of
GOTO cells. The first dimensional gel electrophoresis was
conducted with dry polyacrylamide gel strips, and the two
electrophoresis by SDS-PAGE. The gel was stained with
Spyro Ruby. The ordinate denotes molecular weight (kDa),
and the abscissa isoelectric point (pl). Arrows indicate the gel
spots where the 1% FBS group showed statistically significant
changes (up-regulation: — ; down-regulation: =).

R

HETHO, ERMDNZEDORENZEDTHS. I
DD DIMEEREDIK T E VS REZIHS T EEA
ZIHERE NS, MIFIREOE T LW D fakERYEREIC
BTG ESE, HHICHT EDXSITNET
500, AL, MRNOEAEL~N)VTED XS &l
HinBslabnzOhzMiRd 2T &k, NBOK
HRREDMIHICERE R > 252 T Ns LD
ns.

PR TEA A XM, 10% FBS B5ih N TSR & X
N30 sEMEREIE O # T, NGF&x & onhfk
KER T2 T EROEM, RIS RO MG e 2K
TEE5 L REEHMIEIER L TV <. L LGOTO
MIfE T ISR C R A7 L, BUR R TR ZeEc O fif
ERZNBHENZ T EHBICHSN TS ?. bh
bNOTFERERTE 1% FBS £ GOTO ffidiZ, 10%
FBS BFIC LE XMt Je i O R B S 2 58 8 7 (Fig. 2).
KTz, 24 KR HITBUE IR AT % DV48 IR AR IC
W Uz, oD h SN E 2 0L, KIEE
M & W5 EENEREIIC I N T B 17, 5
WLy, MEANTEAEORE, #fBZIToT05
AREMEDMEI S NS, T a7 4 — LT OFEE, 10%
FBS BEIC HEX\1% FBS B 24 BERI D BE SIS T6D D E
HEDORBICAREAZZRD, %%, CytochromeC,
endoplasmic reticulum calcium-binding protein 55
(ERC-55), Heat shock cognate protein 70 (HSC70),
Laminin-binding protein(LBP), Stathmin, pre-mRNA
splicing factor SF2 & [Fl:E T N7z,

Cytochrome C (&7 R b —T RAICBH 59 52 EAE

Table 2. Outlines of proteins which showed significant
changes in the expression of GOTO cells identified by
LC-MS/MS analysis in 1% FBS groups

Spot Accession Theoretical

No. No. (Mr/pl) p  Alteration Protein name
1 137371 36854/4.26  0.048 1 ERC-55
2 P08865 32702/4.79  0.033 1 Laminin binding-protein
3 JT0762 31343/4.74  0.031 i Pre-mRNA splicing factor SF2
4 P16949 17161/5.77  0.038 1 Stathmin
5 Q8TB65 16752/6.30 0.0094 i Cytochrome C
6 = — 0.043 1 =
7 A27077 70854/5.37 0.0086 | Heat shock cognate protein 70
8 — = 0.044 | —
9 = - 0.034 l —

Student’ t-test; p <0.05

Six proteins in GOTO cells which were identified in this study
are listed along with theoretical molecular weight (kDa),
theoretical isoelectric point (pl), and results of the statistical
analysis by Student’s t-test (p<<0.05). Spot No. corresponds
to each number in Fig. 4. Changes in protein expression in
the 1% FBS group are shown with arrows (up-regulation: T ;
down-regulation: | ; not identified: —).
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D1DTH5B. 7R b= AIEROEEEZHRDTZ
HOFEESZHNERLTED, MAEZ AT %%
Fz0HEDINT VAN S &7 R b= A%z
CLUBREINS. MIIBICA N LV AZEZ % IR
Cytochrome C% X k> RV 7 h 5 & NI i
L, Z®Cytochrome Ci3Apad-1-®caspase-9 & HE#: L
THIRVEND 7 R b —> AR EZE LT 5. H
DFER, 7RI =V AZHB L, =EMITHIBZIEIC
FHET 3. fit 5> T Cytochrome CDOFHI DB AL
FEIMTE &9 A R L ADND - 721% FBS K28 24 Iy
I DOHINEE B K CEFRDOEFICDEN T EZD
N5. UL, maOMIEITHBNT, MIaAEEIC
IH AN, S hay RUT7HOEEEA N L ADKE
INPRHENTY. I ha Y R 7 OBOBEIMNE I +
I RY 7 NERE TdH 5 Cytochrome COEIHMNIC &
D7D, GOTO HifaIc #3531 % Cytochrome C D&
7 Rb—= AT, ARLRISHT 2 M0
EFHERFICE B S U TV 2 ATHEMED R .

— /5 C, ERCH55DFEBUEMAGES B NTz. ERC-55
W NBARICTFAEST 2 EBAE T, MO E 2MbDin
ERKICEG T2V LEEEAE T 72—
DOEDTH%. MOEHE & OMASERIZ LT & A
Vo LWBEEIAFET S L SN T3 Y, st
HfA L, S O MR E K T T H % NGF 2[R
ELTH, MEANAIIVS T LAX VIBEZENE ST
D, HEIMOEAEZRG TS LT, Mgz
Hiskz c eMmbsnNTWV3E™, ERC55X MO EFE
EREAL, IHEERICHIFEDBIE, 7R N— Rl
L, 7R M= RIS X DMz IR 2EHZ 69
%. EIBHIAEAN T OEE A HERERN 7 TH ™, 1%
FBS £ T2 5 N 72 ERC-55 0 FE B B il i i B
BN, B, B L7z GOTO Mg B I,
TIRE—=VRAZNBEAZLD LTEHERIGDODENTD
belEbnsg. TO—E#HDIGEIEHSCT0DFHICE B
NTW%. HSC70131% FBS £ THE—FEI DD %72
DIEHETH %, Wbid % Heat shock protein (3 k%4
TP AN A R L RICEE SN, 2K A LRI
T HHMIEONEE LTHRIRTE2DIEA L ATTYE
MR REIL, Mok, 5, 17, ekl
R4 AR O E AR RIZEAE T H 5.

HSC70i3 sl DIl R ICHEB L TWwd b
N, BEEFEAE & HIEORREO IR I 9 2 g iaH,
BROEVAINWVAERDOZEAE UTOKEMEHE N
TW3H, NBEOMBREEARIATHZ Y. fMlgiciz
MZ % & —eNc s < N 5. —75 CHllgEt
TIZHSCT0MMIo 75 < #hnd %. LA & HSC70 &1
F2 BB E 2 % &IOS B B 2 ] &
Nz, LLED T LI1ZHSCT0 AV 5E 7z Hil1H 3 % 8
XEETHHZRB LTS, £ZHSCT0EiMiEH D
epidermal growth factor 7z & DK E =R 3 K1

o T, MfAELmICHEET S, > T1% FSB#fIC
U % K% 24 Wi T O HSC70 O FE B 13 B # h
DTNEDERERTOWEREDOK R XU GOTO Mdd
BoOWD, RO NIC K> TRICHEEINELD
EEZ BN, FERIIC T2 OMIFEESEIC 8Bh 5 Tz
EEZLNS.

1% FBS £ Tl310% FBS BEICEEN, 1548 24 K¢ C
MR OEFRENRILE T, HREEMEHRNZE
54, Laminin receptor(LR) T % LBP DFHI N E
HE x> 7z Mifasv< 8V w & A9+ TH % Laminin
WMEMIEOERERBREZEHET 5 T & OB M
JI TR FOLROFEEN SN LG EN TS,
— 77 CHpREfRZEi 2 E X 8, iRkl E &
MezEET BN TVE . T30 o7/
fa< bV w7 A0 FId BRI % & BN ERED
WY T 2 EEEHINTEYD, FOBHDIREERE
BT B, EEORIEICES LTV E 1%
FBS §5#:1% 48 BRI X EFR O MMM ED 5Nz &
EZbN5. AU < FEEEMZ G 8 7z Stathmin 14,
oncoprotein18(0Op18) & 7z i& metablastin & L T E < Hl
SN TV AHIENEHE CHilE Y 7 U EEZ ]
THWEERHE T . stathminldF & A & DNBODJFFE
HICTHEDPRDEN TN S, —fRITHITEE B
C resting state | & % HiId A D stathmin O FE B Z D 7%
<, MHEDIBRHRLN)VICH % HHIFEIEsEaIc s & 1
mu, FHEOSE M) IR E—27IcET 5. M
I BWTIZMIE 2 2 OMFE TR S N7z # AR D
JENC U NE RGO AR, 2 T Ttubulin & FEIE
NHZEAENES L TMNE & 7/5%. stathminld T D
tubulin 2455 L, MUINEOZGERICEZEL, OWVWTE
NB OHEAMH A FET S & SN B™. 1% FBSHT
stathmin D FEHIENN & F2 72 T L IFAAFET S HIa M
FicB W TMIcH 3T LB RmB LTV, —7,
stathmin (3 2 52 Y 7 2962 (i 2 B8 58 7 1~ SCG10 &
72/ BRI EELL L T D, SCG101d stathmin Dff
BB T AV T+ —LThHEEEDNTVBE?,
i€ > T stathmin O FEBIENNIE Laminin & [FEE, #FEZ4
HARICEEES L TWSAEEEDH 5.

[l Bk I F 3 D B - 7z pre-mRNA splicing factor SF2
7/ ia 4k 8 F1E (sarcoplasmic reticulm protein, SR
protein) DV £ DTHH mMRNAD Tty v > 7@
RICBOVTIEEOEERLRHE ORNARS 2385 L, 5
BLIEOMOEREHEMAEHLTATIAY VTR
JIGOFENCE 9%, DX S 7% SREHEDERMY
AT TA Y VT RGN HETT LTV 20T T
b, MRERNEEAEORBICEER&E Z R L
TW5. Wis, BEREYNZDOZREEZERHT 2D
WES UIERrREEY AT LTHB EEZLHN
T3P, FEOMMARD 5Nz &i1E GOTO
falic B\ T B IEE I T T e b Tns C
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ERIRBLTVS.

St%, NBICBWTGEIRINA T T4 2 T RIGDH
FiERE D I E NANZHE B RET OB 2 LM % - ¢,
NBOE B D A 1 = X LRIHICEHBT 5 & &b
ns.

s

2D-DIGEIC & % 707 4 — Lf#HTic T, 1% FBST
B2 1% 24 R H O GOTO MIFEN T, 7R h— A, 1
5, MEICBES % 6 DD E FE O FEBIHEAND Ik D MR
HHNTz. TNHIEHIAEEIEE, IR OMK S 5 1E
HEFDEAERE > . Th S OEA-EOFEHEEMX
RIMIE IR &0 S fEBNERIRIC W T, D
EBELC AT T2 7 7 LV T OFAEIHEREDY, GOTO Hiifig
WTHELTWVWAZ LERELTWS. NBDt, H
ik, NGF& 3 o B Aiis IR ol 5 1, 2
KA LIS K > THMICHITHE N TV 3. SREIOKEK
A b L RARRHCRBIT 2 EAE O & AE I, #
TR IR RN F O & U TEERIERZ 2T
BAREMED R I NIz, A T, NBOZ k2 B
IT5LETCEHEATHS.

ARDOE S13 the 35™ Annual Meeting of the Society
for Neuroscience, (Washington, DC, November, 2005),
5106 [l HASNRL A RHR S (BT, 20064E3 1), 5543
ol H AN R A AR 2 (RRH, 2006 4 6 ) THHE
L7z

E I

COMZHZBICHIZD, BERERKZNENE
BRI BOZ O MR, R AR P AR AR R R L,
WGUE RS #h 2 22 RE B T JE P B e & et S 2 oD il i
HICRABL T, KTcEAEOFRBMHTICBEL T
R RO EFREIC TR L £
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