98 i P BRI (B RBr 7

i &

ek W AT g drsy % 0 kainic acid (KA) 3% % Spragrue-Dawley (SD)

BRI T ) RDie BT g 0 Al N R G Moo x AP E R

KA %% Bp# (¥~ &+ g4 B 2 macrophage migration inhibitory factor

( MIF ){= Cyclophilin A “’TS/);\ Sl 2 KA LS 63F (s id B % ¥ 0L BELZET] mossy
fiber sprouting - if # {474 § % 4! 5 ¥ hdf if fv mossy fiber sprouting ¥ 14 iT %
BRASfep FIOERE FAL R Flo Flt > AP P AR R %‘r LR
PR A P o AL R-SD & A S ¥ e (LRI PBS ) dpdle (PR
v b KA 12mg/kg) fr49 % (PRv2ii st KA S IE P %67 v JR49% 1.0 g/kg » & iF
5P 6%) %3 ® & BT b PBS & KA 6;%%;3#3’»” o AW T fk
B EGA5 RE E'_%‘« s BT A RT AT R Bl FHRESE
TR BGEMEFEVRIEDESWEY FH 7 4By AT g IR A
Fale s AdmAr ¥lefrsy Bl (- HRF e @wiEe s gnambiirdle
Fv 2B >2fold & ¥ sy e o 2% 5 ig » ¥ LR A :,3;)%‘ SRS
LR K R AR R B RS T 271 B RPREORASSS
B LHP FEe>2fold ¥ dFe ;ga;r 3 3 p AP il
FEFrnT Bt in gel digestion #-12 F 12 B F-v BEE B SR ATID o

B4 1 49 % ~ BB B2 ~ Mossy fiber sprouting ~ Kanic acid ~ #-v B



N
Eﬁfﬁ! TR idE 5 R - FA G p‘;ﬁp MR~ F B TR s
SHIFI0 N ARRAY LR PR L R E R S LR 4
23 T5% R b T L B A B AR50 = S FEE 4] oA
Rom ko (B 1 >2000) » Bl & R LB ehgrofioR > 2 495 Tﬁ?*m%‘«ﬁ
&”ﬁﬁ!{’%@ R WA )]35:11— ﬁ fz;}%\@ TR Tﬁi"”"%*“”‘ﬁ. pofe o P %&,r%ggrﬁ;
%g»ﬁlw—m&mﬂ% = A gr:k;ﬁ B BE ~ T AP 4ERFE /g‘:k;ﬁ@%‘
g & (35%% > 1992) - Kainic acid (KA ) #_d Digenea simplex & & ® %~ 31
kEpiugs s BB (glutamate) chde B > & 3 Sefd SE B PITH o & B {HE
Ve e P L BTKAAT I A2 enfndp 1§ ehd & )]% B3N Aa 8 E (hippocampus
region) > {7 5 1 3Lwet dog shakes > facial myoclonia frpaw tremor % #f 17 A #F
AF Fe 3R e (ER 3 17 (complex partial seizure ) 0 % F G A E & MR
( psychomotor seizure ) ( Ben-Ari, 1985 ; Nitecka et al., 1984 ; Schwob et al., 1980 ;
( Tanaka et al., 1990 ; Tremblay et al., 1984 ; Wuerthele et al., 1978 ) » F]#* KAs
R A SR A E R MR (Tands 5N > » 5L 3k Ehippocampus ® B ¥
Frop et e h { 4F 3L % (Ben-Ari,1985) - i kw3 5% 2
Sprague-Dawley (SD) + B35/ #4KA (12 mg/kg) 920 ~ 455 > € % & Jiwet
dog shakes > paw tremor {rfacial myoclonia® {7 5 > wet dog shakes *%7 %42 60-80
SABPEE TR o & Y MdF 32 8+(53-) pF (Hsiehet al., 1999a ; Hsieh et al.,
1999b ; Hsieh et al., 2001a ; Hsieh et al., 2001b) - * 47 33" % & B> KAZ #
SRR (T ARz BT 25 v pd Redrdla 4 24 M (Hiehetal,
1999a) & F e X FrE s PURR 0 9 * 3R (T (Hs1eh etal, 1999b) - 4%
+ Bl i¢ #rd|hippocampus F 3 KA ’;é mapoptos1s ~ microglia activation » 1/ %
inducible nitric oxide synthase (iNOS ) frneuronal nitric oxide synthase (nNOS ) F
} % ¢ ¥ (unpublished) ° F # 7 3 347 % ¥t N-methyl-D-asparate (NMDA )
FHE e e dp s g i T* (Leeetal, 2003a) > 1% 5d #rd|NMDA %
siapoptosis &k #ENMDA #73l4ecim?z 3 |+ (Lee et al, 2003b) o KA & €
$5opm s (TR & (threshold) e Mg > v s S LB e p B MR
( spontaneous seizure activity ) (Sperk, 1993 ) o KA % Fhr & (738 K & 18 -
EIECR R YA NG e g b b SR R Sl S e b A R )
mesial temporal lobe epilepsy > i & 07| & % i A% 5 % (Morimoto et al., 2004 ) -
KA % R 3 (Fe%Gdf § Rk 12 ¢ 11 Ihsprouting of mossy fiber » i&f8 IR %
A KEAR EMRER ] 35 (8 mﬁ_%& » % 4B i mossy fibre pathway mﬁ_%&
£ 2 (reorganization) (Sperk, 1993) o iE# 44 5 ¥ chdf & frmossy fiber
sprouting ¥ 1 1€ 5 R A = fo p 2 MogR # (T A 4 ek %] (Pitkdnen et al.,
1999) = 822X F A5 4n N R F Tk 3 =1 (amygdala) 315 Rof 3 (7% Blehis
5 % 3 (hippocampus ) 2_ mossy fiber sprouting£2 #¥ % ‘w2 4f i (neuronal damage )
fcE R A3 M %> 2 mossy fiber sprouting ¥ # F & #AE pF MR
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( spontaneous seizure ) 73 4 (Nissinen et al., 2001) > 12 %
¥ T flgcgk? (kindling) + & s mossy fiber sprouting % F]4f 1
‘w#z 77 i (neuronal activation ) (Adams et al., 1997) « 3 /7 7

S

s B> e B oM $ 4 R 3 (7 (generalized tonic and clonic convulsion )

fria 5 &%k v (dentate gyrus ) ~° + & (molecular layer ) Fimossy fiber sprouting >
El RSy )l ke ( postive correlation ) » ] #* 4& #; mossy fiber sprouting &_
- B TR ERE A (synaptlc reorganization) 4 E ] B # % o » ,Tk{
i SRR TR 2 ﬁésﬁ el & 14 (structural neuroplasticity )  ( Amano et al.,
1999) - hggE4ERF 5 8 A i+ (temporal lobe epilepsy with hippocampal
sclerosis) & F # Wik 5 T BL 9! Klwie d 4 - astrogliosis frmossy fiber
sprouting » iz 4" “'] R b oengg g 8 - AT i 1R 935 2 (the formation of new
functional synapses ) > eyt 3B B T A G w e chdr 4 518 B 7 M mossy fiber
sprouting ¥ 2 g % B35~ (epileptogenesis ) € & F]# o X mossy fiber
sprouting &% F R % & H 4 > 3P mossy fiber terminal 7 T E fpig e A 2 W
RS BRI T inglutamaterglc mossy fiber terminals¥? 3§ > ‘m #2 etk
% (dendrites of granule cell ) B2 4 Rj§+ 11 (% 5 g % (e 4> (Proper et al.,
2000) - &R ~ & > Aberrant mossy fiber sprouting 3 4v 7 *f A im e {4 B
AR M2 B en® B4 & (excitatory connection) - 17 % aberrant mossyfiber
sprouting 3 B {3 (T B 0 A F 2 B 43 B T > F]2t mossy fiber
sprouting ¥ 1A= - f[% & £ 14 7% ¥ (excitatory c1rcu1t) P - ORDR o R
% (Rao et al., 2006) & - & rpilocarpine 3% % g R 3 4§ 7 AL (status epilepticus )
4-8 weeks f& 0 ¥ 'g ¥ % mossy fiber sprouting i& » p 4~ F k& (inner
molecular layer) > @ #75 -] 8% 4 p & {45 # (F o Pilocarpine3s 3 i 4% § ik
B HTa Az en(s 5 e e S '“‘f‘"ﬂ?ﬁ”’?ﬁfﬁ!m’?i’ﬁ B eh- )L °‘T§1V’L/§§ffffﬁv#ﬂ
#-3] (chronic epllepsy animal model) ¥ 1% % Jgrp A1) = 038 {7 2. # 7 (Shibley and
Smith, 2002) - {4 %A B E R L ﬁ Hfg A B «brain-derived
neurotrophin factor (BDNF) s3-v F k& P & et 474 e 5 42 & » BDNF ¢
# v frneuropeptide Y (NPY) &3 R & e4p 3 B % > 38 p|BDNF 422 4 25w
e ¢ ENPY 3% % (induction) #p (Takahashietal, 1999) - 3 7 &
pllocarpme/p«)%‘ < g iz » BDNF » &% i3 5 &k w gk mmossy
fiber axon ¥ 15 FINPY {rBDNF # 33§ 4c » 14 % mossy fiber sprouting ¥t
pilocarpines¥ Facg » F|pt L FBDNF &/ § ¥ 1 RGE ~ 52 1t 3 Spd > R (T
&8 i (Scharfman et al., 2002) o &+ &R EKAS12 F]24 -] fF > 7 12
&7 P E 3 e 3 4o BDNF (Katoh-Semba et al., 1999) o * &= A | B
dorsal hipoocampus;i » KA 3 + g4 4m*s (granule cells 1! JLBDNF v
TrK B> i& 3 5 4c22LKA 1 b {s a3 163F  4F 2127 ¥ (Inoueet al., 1998) -
RO (6% R e 3 & LBDNF {eNPY & 4 2 ¥ chds i (dynamic) fops &
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(temporal ) it 2% - 2 W IR 07 > 2P| BDNF {vNPY = fé4 772
Bt SRR Eandy #a b i % (Vezzaniet al,, 1999) - d **BDNF
A B L s S i FRiEAE E (hyperexcitability ) fogp A (TiE# A RaE
BRGS0 02 HEF A RR T o5 Aoglutamate % o (e R ek L
#texogenous BDNF | ¢ /& “ TrKB ¢4 BAcTrK gipe it iv% > E Rl £ 4
BDNF ¢k fix@ 4B a5 = » #7123 % BDNF $HB0R 25 & G092 e 3 A mossy
fiber sprouting @ #*"4fexcitability (Xu et al., 2004 ) o & £ Fopa (731 % & /&
NPY {mossy fiber % 3L » NPY 22@'- 7% chmossy fiber *® 4% p 2 Mo 2

(Nadler et al., 2007 ) - NPY # & — 3 Ehé ¢ TR B hR (condition
of hyperexcitability ) 2% & /& & e iy (Vezzam etal,2002) o AKA ;5% ~ &%
BRAE T B 1 e o5 ENPY £ I3 4o o NPY (R & a4 7 v AR
ERRE Ta- B R H] (Husumetal, 1998) © & A FI4E 5 7| B fc s $
ST RO 1S (8 A FIpE X (post—genomic era) < Jf & fdeie #F:is BDNA &
Fle i » F e (living cells) ~ 23 ~ {rj 1548 (organization) =32 %
He g3 L np 83 5§ 50 %frmﬁ TR %5 & ehpt j¢ fo e . (Hust and
Grant 2001 ) - F-v B 4% (proteomics) £ A F]4# (genomics) #p Zii;T VR
¥ & =t (protein level ) ~ # [l A& F]# 3 (gene expression) 7 3 » %] & f-v
Fems i fotiad > U BB E A TR BB o W R A 4 B T enike

(protein markers ) ( Wilkins et al., 1996;Wilkins 2002; Butterfield et al. 2006 )

Fo R EHE - AP e s B o e g it (quantification) s
t50 v A &d S BRFE AT D ])F-d F s 8 (separation of proteins ) > i ¥
* two-dimensional gel electrophoresis (2-DE) % & 3t d-v F ; 2)#-v B hs {74
#-%_ (protein analysis and identification) - 2 & &£ | * B 4 K 42 (mass
spectrometry ) * 4 47 fe# 2 _F-v F (Lubee et al., 2003; Butterfield et al. 2006 )
v Fenid- 20 RNA { REIT U chwt v 0 5 02 A FIRE Bl3# (mapping of genome )
— oo Mg B A feds 4 g end-d B 3# (Quadroni and James 1999; Celis et al.,

1998) < § A% dp 1 B LS G0 Taak o — LRI G RRAAL F

(oxidative stress ) 2 {p R Fo% 1* v 2 U e A B i (isoforms ) 4rsuperoxide
dismutase 1 (SOD1) §=SOD2 (Lubee et al., 2003 ) 2 &%] o pt ¢k > Fov B4
Bt kB EmL| B R S e ke (biomarkers) TR KRS fod ek

(Wilkins 2002) -  # % #ﬁ 12-DE e & Matrix-assisted laser desorption ionization
time of flight-time of flight mass spectrometry (MALDI-TOF-TOF MS)4-Nanoscale
capillary LC-MS/MS it 53 i 5 chdev A 37 0 41 i oo P e L @ e
235 13 4F ch4 47 (analysis of posttranslational modifications ) (Liu and Schey,
2005; Lo et al., 2007 a,b) » B i * v FA TR L 2 5 iﬁi‘ (plasma) ~
w ;% (blood) ~ = 2k (blood cells ) ~ *% % #&% (cerebrospinal fluid ) ~ o g (tissue )
¢ f5Ma ke~ lme (cells) ~ i (urine) fordsie (saliva) % (Aldred et al., 2004) -
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PR T 0 hA R VLKA BRI (T 3 %
proteomic analysis of biomarker 4 47 > % % 2-DE {rMASS assay ‘,!-IK BT R
#1F X Bléh+ g B macrophage migration inhibitory factor (MIF ) {=Cyclophilin

A FR > 5 Western blot &7 0 & 7~ B+ "o & [T enMIF {-Cyclophilin A
}w B 43> 1 2 RT-PCR ~ # 7t MIF 'frCyclophlhn A L F1 4 R 0 (Hsieh
etal, 2007 )o ¥ #h> A i % - & T 3 FIRASD * BRI KA (12 mg/kg )
63k 15 ik B FARA ¥ 1L iF # 5y Flmossy fiber sprouting @ # FIR* 5p 0 F
P T PR4 1.0 g/kg o i F61FF 12 P A R Mmossy fiber sprouting ° F]} 0 A F2
TP PR Y T ARMRR Al Y -

- s HRE S

(- ) Bf ki

M SD 4 B o £ 8 43 200-300 o2 FF 0 & & & &35 PBS & K ﬁ%ﬁl&ﬁ

82 IS 3PN TR AT R ) R B TR RE -9 8 SD L R

ozl &3 LT

1. & % % 0 SD + BUPEAET & PBS 7 ik 1.0 ml/kg o 6 3% {5 H#-% BRI o

2. 4pdlie 1 SD & BRI AT KA (12 mg/kg) > 6 3F {8 H#-% BUREEEG o

3. e L A e R KA S B ANIEP v PR4) % 1.0g/kg/P > #3ES P o
6 M BRI o

(Z) Fskimfz

A. 3¢ F# I (Protein extractions)

For two-dimensional gel electrophoresis ( 2-DE ) to remove blood by PBS, all tissues
were homogenized with 0.5 ml lysis buffer containing protease inhibitor cocktail
(Sigma, USA) by homogenizer (MagNA Lyser, Roach). The protein lysates were
centrifuged at 8000 rpm for 20min at 4°C and supernatants were collected to do
precipitation of acetone for protein purification. The protein pellet was denatured
with sample buffer (8M urea, 4% CHAPS, 65mM DTE, 0.5% ampholytes). The
denatured proteins were incubated at 4°C 2~3 hour before centrifuge 13,000 rpm
for 15 mins and measured the protein concentrations, respectively (Lo et al.
2007a,b).

B. - ‘&% % /4 (Two-dimensional gel electrophoresis, 2-DE )

We took 200ug protein extraction per sample for 2D-gel separation. The extracted
sample was diluted with rehydration buffer consisted of a 8M urea, 4% CHAPS,
65mM DTE, 0.5% ampholytes, and a trace of bromophenol blue to 350 microliter

finally. Then, applying the rehydration solution (containing sample) into 11 cm
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immobilized pH gradient pH 4-7 IPG strip (ReadyStrip IPG strip, Bio-Rad) overnight.
Electrophoresis in the first dimension was focused for a total of 60 kVhr (PROTEAN
IEF cell, Bio-Rad) at 20°C and then stored at -20°C until SDS-PAGE electrophoresis.
Before SDS-PAGE electrophoresis, IPG strips were equilibrated with 3 ml of a
equilibrium solution containing S0mM Tris-HCI (pH 8.8), 6M urea, 30% glycerol, 2%
SDS, a trace of bromophenol blue, and DTE (1 % w/v) for 20 min, and followed with
second equilibration for 20 min in the same equilibrium solution containing
iodoacetamide (2.5% w/v) instead of DTE. Finally, strip was transferred to the top of
12% polyacrylamide gels and held in position with molten 0.5% agarose in running
buffer containing 25mM Tris, 0.192 M glycine, 0.1% SDS. Gels were run at
16mA/gel for 30 min followed by S0mA/gel for 4~5 hour (Lo et al., 2007a,b).

C. v Fmginif 247 #4457 (Detection of protein spots and data analysis )
Gels were routinely stained with silver nitrate and then scanned by GS-800 imaging
Densitometer with PDQuest software version 7.1.1 (Bio-Rad). Protein spots were
quantified and compared using the PDQuest software. Consistently and significantly
overexpressed spots were got the averages in each protein and selected for analysis
with Nanoelectrospray mass spectrometry (nano LC-MS/MS) (Lo et al., 2007a,b)

D. Enzyme digestion and nano LC-MS/MS analysis.

Each interested protein spot was cuted with pipette tip and transfer into a
microcentrifuge tube (0.6 ml). The gel pieces were washed twice with S0uL of 50%
acetonitrile (ACN):50% 200mM ammonium bicarbonate for 5 min, shrink with 100%
acetonitrile until the gels turned white, then dry the gels for 5 min in a speed vac. At
room temperature, The gel pieces were rehydrated in 15puL of S0mM ammonium
bicarbonate (37°C, 4 min), and add an equivalent volume (15uL) of trypsin (Promega,
Madison, WI) solution (20 ng/uL in 50mM ammonium bicarbonate), incubate at 37°C
for 4 hr or 30°C for at least 16 hr. After digestion, vortex and spin down the gel
pieces, the supernatants were the peptides solution and storage at -20°C until mass

analysis.

Nanoscale capillary LC-MS/MS was used to analyze the meaningful proteins
involved in the reaction. All analysis was performed using an Ultimate capillary LC
system (LC Packings, Amsterdam, The Netherlands) coupled to a QSTARXL
quadrupole-time of flight (Q-TOF) mass spectrometer (Applied Biosystem/MDS
Sciex, Foster City, CA, USA). The nanoscale capillary LC separation was performed
on a RP C18 column (15 cmX75 m i.d.) with a flow rate of 200 nLL/min and a 60 min
linear gradient of 5-50% buffer B. Buffer A contained 0.1% formic acid in 5 %
aqueous ACN; buffer B contained 0.1% formic acid in 95% aqueous ACN. Data
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acquisitions were performed by Automatic Information Dependent Acquisition (IDA;
Applied Biosystem /MDS Sciex). The IDA automatically finds the most intense ions
in a TOF MS spectrum, and then performs an optimized MS/MS analysis on the
selected ions. The product ion spectra generated by nanoLC-MS/MS were searched
against NCBI databases for exact matches using the ProlD program (Applied
Biosystem/MDS Sciex) and the MASCOT search program. Carbamidomethyl
cysteine was set as a fixed modification, while serine, threonine, tyrosine
phosphorylation and other modifications were set as variable modifications. All
phosphopeptides identified were confirmed by manual interpretation of the spectra
(Lo et al., 2007a,b).

(2) FHAH
A7 & e B %% 5 mossy fiber sprouting ¥ F-v F A R kv T A R4
R KA # BIERA) > v Fend & 2 &yt 2 4] -

N RE

AF SR AE R gl fosy HE 3 e & BT 5 PBS & KA 6 6 3%
PP A ERFEERY o AR 1T 28 2 MTAGEF 39 Bl 1T R
AR BT B GIHEL VR e S-S B 7 4B R0 gAY
O A dle s ANMAD ¥ afesFe {B- A FRAR
hdrdlieded M >2fold & ¥ efrdn Fleadv 8F 5 i[% R Y kY
pro Al R A AR e Y RW o HERETT E G 271 B39 kpE

%

0 % B¢ 4% >0 fold B #ﬂm}w%r¢3®oawﬂwb
SRS ST B in gel digestion H#-14 b 12 B Fov BEER B X B FA Il

540
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