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T R ABE A GEH A PRFFLR LS CH Y 2 W Swmee hA 4 (neuronal
differential) ~ #¢ ‘&0 % %+ (neuronal plasticity) ~ LTP (long-term potentiation) ~ LTD
(long-term depression) fr4¢ (i@ E 4 & (neurotransmitter release) Hf#c% - F % 3 62

el gy P BRI B %fr;ﬁh’ﬂ serine /threonine 3-v jgcfis BSK146 > % % %1 o 3
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d] Blehr sbk AL F) (MsbK)» K #F 34 38— AT4F F-0 e T i entsF] < 1% pull-down £
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Protein kinases play important roles in the regulation of several brain-specific
functions, including neuronal differential, neuronal plasticity, LTP (long-term potentiation) »
LTD (long-term depression) and neurotransmitter release. In the previously studies, we have
identified a novel serine/threonine protein kinase, BSK146, in the brain of zebrafish. In the
present data suggest that BSK146 may involve in hindbrain development. By using the
BLAST program to search the currently available database, we found a BSK146 homologue,
rat SH3-binding kinase (sbk), with distinct kinase domain and proline-rich C-terminal
region. To identify this novel protein kinase function, we isolated and characterized a mice
protein kinase msbk, which is homologous to that of rat SH3-binding kinase (sbk), and
explore this novel protein kinase possible mechanism. Using pull-down approach, we have
identified a candidate msbk interaction protein in astrocytes cell lysate, MYH9 (non-muscle
myosin heavy chain 1lA). In addition to elucidate the regulation of msbk gene expression,
we analyzed the 5kb fragment corresponding to the 5’-upstream region of msbk gene,
revealed numerous putative binding sites for transcription factors. Promoter analysis proved
that the mSBK 7" fragment had promoter activity in nerve cells. By using the
immuno-fluorescence analysis also found the MYH9 in nerve cells. In this study, we have
identified a candidate interaction molecule for msbk and revealed numerous putative
regulation elements. Whether the mSBK were associated with MYH9 to affect the
downstream protein and regulated the other specific brain functions or nerve cells to migrate

properly during developmental stages need to be further explored.
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O OFEEADE T A RBARF R L RRAETE R i > B ot i 35
A& e eh s iv (neuronal differential) ~ #¢ 5 e0 % % ¢+ (neuronal plasticity) ~ LTP
(long-term potentiation) ~ LTD (long-term depression) fr#! i@ E 4 5 (neurotransmitter
release) 2 d o 5 B PRt ErE- & R47y 1148 PKCisoforms shie - @ 2 49
% B wF7 7 # 3 Ca2+/calmodulin-dependent protein kinase Il ( CaMKII) #_frf 5 55
B g & RE  eh— serine/threonine protein kinases o % CaMKII mutant s &
WA T I CaMKIl chgipa i &2 < gend B 2e & (long-term potentiation, LTP)¥ 2
Fé&[g\;”ﬁ ARRE M o ¥tk - AR 2Rt g 2 4 E ey ,;rﬁz} R ¢ MEF 0 Ar

minibrain F-v jcfs pa s 2 1 A SR A iEARY > B KA e A 3 Mo P e

wH § 34 = Downsyndrome 5 ¥ ik feni F12. - (Tejedor etal., 1995) ; @ # cdk5 %
RERAFELRH TN AL Fhe s 5 PRI Bor et 30 s B ey
PF o S S mve B cniE & 2 #5%  (Homayouni and Curran, 2000) -

1. Yuseph/ghoiepk -9 Jcp¥ (Serine /threonine protein Kinase)

W3 ARF S Ap ) SRR FORE B9 s 0 § BB A TS it
dn e FH e 00 R e P e R R e ek 2 M L enigyEo B¢ cdun
NH2 terminal kinase (Jnk) i&#f serine /threonine F-v jgcfis 7235 & 43T 5 22 ' %% e
BRA KRR R Mm% R A M P R AT 0 7 aiwmie i o Jnk 2
MNALBEREITREF A e k- Mk S AR R Bk A2 (Ashkenazi
and Dixit, 1998; Berberich et al., 1996; Luo et al., 1998; Roulston et al., 1998; Xia et al.,
1995)0 F]pt JInk s it ¥ mre k= BV Gy ¥ w2 £ & (Ip and Davis, 1998) -



poav ey B or Jnkl ~ Ink2 4w Jnk3 i 3 B Ink FIEATF] 0 3 F A s 5 Inkl
% 0nk2 et A s R L chi R A Jnk3 Rl & A g kB4 R (Martinetal,
1996) © H ¥ i 5 (R4 Simre o W AA S mre FR A R 2w k= o @ Jnkl %
Ink2 R E B PargIn S g T 3 Mo D R URINEE A 2 Wi kS M b
= 3% k% (Kuanetal., 1999) -

& flsaie 9% 3o jcpFchip AT (Chouetal, 1998) # % 3R > 5 — B ATHE serine
/threonine 3-¢ jcfis 146 (BSK146) ¢ & Flzaid %% “K..‘@f%w e & o @ g
TR B E R ERG R R R et AT AR 1Y B AT
FEFRATFIEY TR REAH S FIRG A BRI E0 gpr > AW 5 2 Rt
pk9.7 =+ & sbk AT Fvi e o

0Nk pk9.7 AR 3-d jcfF 8- 4 serine /threonine F-v jcfiF 0 & pk9.7 ¥ &
ot NEaF T AR Y 2 mid-blastula ¥| gastrula srEf ; F F1F s+ pk9.7 mRNA

@2 ORGP T > k9.7 Fed @A drpt § B8 P 2 RE A B R E
sp 75 pEEp 1 bt pk9.7 MRNA>PK9.7 3-v & % >R ¢ & blastula # reé7imre cm 4

X g iR d R _spindle 4 3E o et S %A pkO.T SE e a0 F ERIT A MY
22 gpindle 4 & 2_ 4% (Snape and Smith, 1996) -

@ ek Bl sbkgene F7 g hdp o gt Fed Befis 0 & BOAPAE T B RN A IR 0
sy 18 % Fev R IRFE DB

> M é—ﬂ:i%gﬁ}ﬁfmki IRZ\I;L &F"‘]‘ L ﬁ\r] /ﬁgjﬁqp Eb'—t‘:

®
(AT SO I R R R R A g Y SERAR (S QR R

AT T B R
ST G SR AR T T e sbk AR MY AR AH VBB G SR AR

A ofmie 2 AR AR R E 0 A RS B A 2 A e
Ayt G s fm i Y AR 0 ¥ P ARCh By s A AT 2 By o T AR
77 SBK % serine/threonine #-v j¥cfiv * & 5 p RAEERL 1 # i 2 3o jpF (Naraetal,
2001)

BOATE g - e bsk146 A FIRTE ¢ I 0 LATHE B0 R AR T
ALY 0 R M 1S 264hr T GR|TI 0 AT AR 0 A 36hr 2 BASP BA R R B
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B RhERY A& ¢ ARt A o {1% bsk146 mopholino antisense
oligonucleotide (MO) gene knockdown H s (7477 » F R & MO rJZs 5 4 i
RELRRE Rk PRE S ROFA NI > SR AT bskl46 ¥ oA IR Y

3 B (Chou etal., 1998)

2.248up gz 36 T (nonmuscle myosin-11)

upk hod FOEhE S §iE 24 faigcnA 3 (Fothetal, 2006) o fsf SUaEE ¢ 2te

poeugg F-e I (nonmuscle myosin-1l) 2 & & 5 = % » & %] &_ nonmuscle myosin-11A

(MYH9) -~ nonmuscle myosin-11B (MYH10) % nonmuscle myosin-1IC (MYH14) -

g

TR T ke A3 BRARE 7| 5 64-80% :4p 42 & (Golomb et al., 2004) o
b#-% B Myosin-lIA Z 5171 (knockout) &%= § 3 3> § Bi2fes T 5 BT
cell-cell adhesions §= tissue organization i & (Conti et al., 2004) - F]pt %
myosin-lIA 4 2 45 2 pF > 225 ¢ S 5= o @ Myosin-lIB &g foc SR g § R o
%% Myosin-lIB # 4 44 % pF > ¢ RO F 2 A 5k 15 (Uren etal., 2000)
Fobto ) RenB e by FRI] 0§ Myosin-lIC fizBInig 4 REpEF > 2K
f.* 4f % (Donaudy et al., 2004) -

Bzt mre ¢ Myosin |l filament % & {28 F b 2 L 5 5 B o/
+ e & (Matsumura, 2005; Watanabe et al., 2007)  Myosin light chain (MLC) } =%
it 7 & % Myosin Il filament ® & i B AL ¥ 5 2 2 TRt A e
@ gk it myosin Il heavy chain f # ¢ *% i< Myosin Il filaments & & iz 4 - 1% < 4
= v & 3142 MHC A (Buxton and Adelstein, 2000; Ludowyke et al., 2006; van
Leeuwen et al., 1999) = MHC IIB (Even-Faitelson and Ravid, 2006; Rosenberg and
Ravid, 2006; Straussman et al., 2001) #p¥ crgips i- - @ myosin Il filaments 7 € 7 & &
A5 0 3§ v epE v MEEfE i MHCIIA 4 MHCIIB > # 3% calmodulin Kinase
Il (CaMKIl) ~ caseinkinase Il (CKIl) 4= protein kinase C (PKC) family (Clark et

3

o



al., 2006) - = ¥ - * & R BB R IR F ¥ - A4 Myosin 1l filament & & -

A54p i o Myosin Il filaments i%:i% myosin Il heavy chain  (MHCII) &% %5k & 38 hip
IRFETS TR E ERFBIGRENRGI FETS BB - BEALD
w4 > X f2 myosin Il filaments 7% & (Hostetter et al., 2004) - & 2 4&fcbf ik &

WEE&ehde F o » € myosin EMEF g &4 - i2a P myosin ll filaments
R E 0 bldeo BRI A 4P B 03 BT S100A4 (Mtsl) ¢ £ myosin IIA heavy chain
(MHC IIA) 2 & » 4% 2 3= Ca2'-dependent 5 V% filament 925 » Fa g

i& cell migration and tumor metastasis (Li and Bresnick, 2006; Li et al., 2003) -

3B e
Gy T ¢ 0 fRD A2 gt ded I ¢ o %A heavy chain &

=3

_ light chain gips i ¥4+t cell migration f= tumor metastasis j,sfsjé F- g o

g

Ao S RS2 BEAT Y 4 B F oL ORI FORH b gpre S H Y o
A fl* mSBKC-# 3¢ &7 pull-down %% > %% %M mSBK ¢ &
myosin lIA % & > Fl)t A%~ B & 33 B mSBK 39 jkps 8 F .5 E myosin I1A
RE T H S e SR A L 2 PES $HE 8L mSBK ¢ promoter i {7 A
170 R iz msbk A A WA E o L3 F e BB 0B 3 mSBK A FT i ¢
DEEEfod L B BT R B mSBK Garas T AT AT

g d o
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A * & ez (Northern blot analysis)

EAF kY o A E A1 * Mouse MTN blot (Clontech) » % 4~ 45 % B msbk L %] &
7 A A RehlEA) o F Lk B msbk e cDNA REL R ® b st (PP
#egt Bz bf e cDNA #5452 Mouse MTN blot 41 * Quick Hybridization buffer
(Clontech) % 42°C 7 & F & 16 -] % » #-32 & (5 2. membrane ] *

NaCl/Cit/0.1% SDS 3 ik & {7 5 i% »

i

Rz AR 10 A e RIS TIT B STAT R

~

= (autoradiography ) #-%% %3 %A Xk 7 + (Kodak BioMax MS Film)

F_k

A FR R AL (agarose gel electrophoresis)
P-if £ 3 %% (agarose): 4 TBE ¥ =% (50 mM Tris-HCI -~ pH 8.0 ~ 50 mM

Boric acid ~1 mM EDTA) Rir> @& % kR 5 08~15% » &% kR4 ~A 7 DNA
Aol LS g Ao BV R0 84472 60°C 0 4o~ ethidium bromide (EtBr) &

BER S 05 pg/ml) FREFHEIBAE L FHRERYPLE > B2 HBIT AR
0.5x TBE 7% Ri% "% » 4o » i~ 472 DNA (& 4c ~ gal loading buffer @ & 3 jk
& % 0.05% bromophenol blue ~ 0.059% xylene cyanol % 59 glycerol)- r & /& 100 %

PRk KL RS RART o

DNA "3 %8 %47 ( DNA gel extraction)
Bk 12 DNA FEEGEFEFH T o ool s g 0 4er 05 ml PG buffer

(EasyPure » Bioman) # % ** 55CHziF ¥ 4e# 3 A = DA 3 5 10 5 AR 18 BIA fR 03

e

n»

%A 3 spincolumn ¢ > 72 10000 rpm #ew 1 4 46 0 2 {8 4 ~ 0.5 ml wash buffer

i 10000 rpm g 1A dE 0 B GBI 3 AR Y BIEHIE o Bl
30l ;& -k o & 2 10000 rpm s 2 A 45 > 7 e B 5472 DNA ¥ £ o



DNA # & F & (DNAligaton)
Poif B 547 15 e DNA $85- » 4 » Ll 448 (3 5% 3~5:1)>2 pl ch 10x ligation
buffer (Fermentas) » 1 ul (3 unit) T,DNA ligase (Fermentas) - ¥+ & K & 88 =

200> EFEL]P-

B iz wm%  (Competentcells) ] #

ABHT ] 2B R

(1) TSS ;2% : Yeast extract 0.5 g; Tryptone 1 g; NaCl 1 g ; PEG-4000 10 g ; DMSO
(dimethylsulfoxide )5 ml; 1M MgSO,4 2.5 ml 2 1M MgCl,2.5ml> -k 3 100
ml > B8 Ffe & 045 um g & im & *  (Millipore) e

(2) Ice-cold TSS 73 7% = #- (1) £ 609% glycerol & & %44 5 4pir & -

B~ JM109 = % 4% F a2 H - 75 0 #2483 5mlILB 3 %% (1% Tryptone ~ 0.5
% Yeastextract ~ 19 NaCl) »t 37°C3# % 16~20 -] p¥is > P~ 50 pl Fik £ A8
SmILBx %% ¥ » 3 37TCE & 2~3 /] BF o #R {52 2500 rpm s 10 & 45 0 ig)d
R gk T R ik Fta A ~ 25ml 2 TSS gk 0 MR BR £393 - 11 2500 rpm
B 10 A 4o 52 FR 0 A2 0.3 ml 2 ice-cold TSS 3 i3 % > £ 1 AT & RAT

B (s 0 A S E > 100 ul H35-80C kg T o

W2 @3 £+ (transformation )

P PR SRS F 2 DNA 3% 10 pl > rkis 65 4o x bt gl 2 100 pl
HiEmie? o R 30 4481 0 M A2CHTIERIZ 0 F) 0 MRSk LA o B E Ao~
0.2M IPTG( isopropyl- 5 -D thiogalactopyranoside ) 50 mg/ml X-Gel( 5-bromo-4-chloro-3-
indoly-B-D-galactopyranoside ) % 15ul - 2 £353 (6B~ 40~50 ul 28 & %53 # 5>
7z ampicillin (50 pg/ml) 2. LB EFMr x> > 37CH % % 14~16 ) pF o



% § ol DNA 2 it $1 4%

#-H - FikdEfacr 7 oampicillin (B % k& 2 50 pg/ml) 2 5mlLB 32 &% » 37
C EER AT R % 16~20 [ pF B Iml 2 FHir 2t 15ml 2 da F P 1
13000 rpm o 30 #5ts o |- iR o 3Tk g 4o~ 350 pl A f2% e (0.7 mg/ml
lysozyme ~ 8%gsucrose ~ 0.5% Triton X-100~50 mM EDTA % 10 mM Tris-HCI PH8.0 ) -
BRI RFE ) REHFE 1~204 0 2 (5354 k¢ F 4545 5 £ 2 13000 rpm > 4°C - 3
15 A o 1T RPN B RIS o B Rt b 420 pl 2 BAAR R A
£ #+ 13000 rpm » 4°C » 4 15 2 4 0 EH L Fi 0 0 T0%FH ik R - & 0 &
dalegots 0 12 50 ul & F-RkB 2 DNA -

it 74 DNA

1 Wizard® Plus SV Mini-preps kit  (Promega > USA) ‘it 5 %8 DNA : 2 5ml
o3 & ehX 4R 7 > 3t 2500 rpm T R e 10 4 45 o Ll Frife 0 4o 200 ul
Resuspension solution £ 'm A= 2R & B4 (& 0 40 » 200 pl lysis bufer 2 10 pl
alkaline protease 323 R & @ FiR R RSP R (BT EFREF 7 AQE S5 ~ 45 ) £ 4 » 300 pl
z_ neutralization solution §£#£353 8 & 78 {s ki 5~10 4 4& > »* 13000 rpm & 4C#
s 10 A &8 K-t i ig] ~ spin filters 13000 rpm T 4C3gw 1 4 48 4 » wash buffer
Peie 228 0 IRz 3 A B R R T e o B fe e~ K > 2 10000 rpm T
oo 2 A ABic i TR o R 0-20C k4 A SIS T e g 2 o

*7 HAtag FHli2 8
“Tig % 4 5 pcDNA-HA (12 pCDNA3 “4c » - B HA-tag) » 1% %" 48 %
fa L4 pFi% 78 = (multiple cloning sites) » ¥ 4 * PCR & = % & &« mSBK 2 %] %

B ma g P gm0 pCONAHA 948 0 13 MSBK Fev jpis anwt iy o
¥



PR FIEE R 2

iR (Lug) 3ul v 4 » 10x reaction buffer 1.5 pl fe% & L4 % #%
(restriction endonuclease ) 0.5 ul » 12.5 ul & F-k*> 37CeZ g @ F 60 ~ 45 > £
MEERMT ALY A <] 2 B REKD o

X A MSBKECL4-EC2 % p A F] 3 ELchd &

» 1 FF3E B mSBK A Flen#t p 0 AP - mSBK A F14 = ECL 4v EC2 &
7 et B (4% 4) s ECL 2 ¢ Z #%i> kinase domain 4= SH3 binding domain 3
it mSBK Chenns > @ EC2 RlEF z  kinase domain #84 - % & # mSBK
EC1 {- EC2 # &l#w » pQE-30 §*4Ep - 2 84 pQE-30 {48 transformation
IABEFAR OPEFFEEATPEZE - HIE B A5 EFRE ~ 77 ampicillin
2 LB 4 »xiE 16 )@ (37C)HEEkE%E ;L4 r IPTG $5Ewky 4 2
53 (37C) #FE 4 o J1*  sonicator 1Az ik R 7 VR R AT
B 2 (5o @54 ECL fo EC2 3-v Fent Fie 2 4 o

Pull-down fr & msbk 3¢ fF 3 F kv
d W EEdd 27~ Bkt (Histidine) » F]ut# I * 4455

A & 47 # 42 His-Bind Resin 22 > B f eniesiepi & > x #] 5 Imidazole £
EREE AR 020 R Rk R e Imidazole (¥ T géi"f@_ﬂ_ﬂfr?ri%fiw?ﬁ?%ﬁ
L BEE R R iiJ‘LHz\ER}WF\BmOiZ}-JﬁIL}W’??m?’hI B
fiF2 > P-if £ e His-Bind Resini = 1 R AL N e S F resin
FWEREE > FFhor ECL & EC2 v H2 5P RESRI UM E L BRI

L de (flowthrough) 5 5 d 7 ek & 7 Imidazol (20~60 mM ) #-2b4F 8 [ 4
Sehd bR 0 TR AL L ECL fr EC2 Fv FE 4z ®# o (455 - 6)



SDS % 5 fkt%=3898 T A4 4% (SDS polyacrylamide gel » SDS PAGE)

# * Tricine-sodium dodecyle sulfate 7 i & % (Schagger and von Jagow, 1987)- fiz
% 1096 SDS-PAGE (separating gel : 1095 ; stacking gel : 3% ) » &% % s FHis #-H %
ERAT L o e r RAEBER o Bgi s 7039 B &5 12> gel loading buffer ¢

(0.19 S -mercaptoethanol » 496 SDS - 0.019% serva blue G » 129 glycerol » 50 mM
Tris-HCl > pH 7.0) > *t &k 4 £ 5 248 > #-F-9 F & spin down {5 4 » & &G o
T2 168 REFT REFRIA 0 B3 A& (trafficking dye) |39 &3R5 ok o
& % &8 (Westren blot analysis)

A 45 et R 1 SDS-PAGE i (7 @ ik A 455 o 1% Hoefer 2 @ (San
Francisco » CA) 2 semi-Phor™ s &r ®#¢-3-v ¥ i SDS-PAGE ## 3 PVDF
membrane + o #& & = = {8 % PVDF membrane =3tz 3 3% skimmilk 2z PBS /3%
P i& 7 blocking > ** %8 T F & 1] ¥ > % 7% PVDF membrane £2 5% @ |2 — %4n
§8> 4°CF & overnighto % = % 3% PVDF membrane 2 PBS-T (1xPBS p % 0.2%
Tween-20) kjis= = ; & =x 5~10 & 45 > 2 {é #% PVDF membrane ¥ jx - &i=ff %
WP RER R T PFRA5~120 4450 F Ris £ 2 PBS-T ixjig= =t » & &t 5~10 &
4 - 2_{s @ * enhanced chemiluminescence (ECL) :&{7/4 k% & B3P o > 2k it dr

T UREECL-APB A @A Z Stk Ll L2z BR A

3
Al
By

A

3
F iz PVDF membrane 5 & 1~2 4~ 45 > ARis am 57 23 2K S (Fuji medical
X-ray film) &7k » & fs B ks ik F 5 5 d 88 2 (Kodak GBX developer
and fixer) » #-% % BIL > 582 33 o
S E A

Klmrz 11 PBS 4R ikl 2 50 2315 11 490 paraformaldehyde (PFA) Hz_iw
% ACFK 10 4~ 45> PBS 3% FelmiE 2 =0 o 544 fter 1xPBS/0.1%
Triton X-100 - 4°CF & 10 ~ 4>t 8 5 4~ 45 > 2 PBS 3% ‘}j’s“y‘;tj‘:m’?é 2=t »=&#=x5
Aks e £ B 7 3 3% skimmilk 2 PBS 3% (blocking buffer) ¢ & & 30 ~ 48 - 4%

9



Fheor f 2 - Pt s 3 rae 2. blocking buffer ;3738 17% 2 ] e 4C
=i %% overnight z_{& » 2 PBS-T (% 0.296 Tween20 5 PBS) 3z %x 2=t » &
X 5~10 A48 0 L 4o r Z BFURAR R REREEY 2 ) F o & PBS-T 3k Ei0s 3

S WE Y REABIE TR I B > £ SPOT B & siekk o

A Z 8w ade 32 £ (primary culture of rat neuralglia)
R AR R med A REP LT EFRRIRE WL S BT

4 (52 X 2 ) eRTA R 0B R ek~ fRES A Sevoflurane (Ultane > Japan) i@

B ErfEy] s RAEBFIENEL T RINERS § > RPN 2RI B I3
# *+# i (Fetal Bovine Serum ; FBS) 2 %/ (DMEM/F12) ¥ -

BB d g 146G cannula 4N chd-H FrEc 2 H - e > 2R18 02 70 um
mesh iBjg > 2. ¢ * 1000 rpm - gg.o 10 4 45 - WT iR is A N AT R R & e
g LA HIS o RS Y e B R B gt T5T R & H (75T
Flask) > % »z 5%CO,~37CxE &2 #* > 2 FFLAM > ED %> X 2 54 X @R
AR pF - X3 L QI SapE o wE R e (microglia) 12z
% R % wre (oligodendrocytes) 4 &k > 17T B &K hZ L &k wrz (astrocytes) e
BEF 2 trypsin-EDTA #-5% w533 £ 550 747 SEP o2 S8R F HITE chimre

RERBIEEAT Y B R 2w R 10x10° %R 5482 35 mm A b g r o

B R A Z A e e (33 % (Primary culture of cortical neurons)

AR R g mied A R P I FXFEIRIRE HAYE S 2o
R R R LT R e RS RI S B G B A3 5 Rarg L g s o iE
e g 5818 > A growth medium Eagles [ basal medium Eagles (BME; Life
Technology , Carlsbad, CA, USA) supplemented with D-glucose (33 mmol/L final),
L-glutamine(2.0 mmol/L final), and 20% heat-inactivated fetal bovine serum (FBS; Hyclone,
Logan, UT, USA)] @ i = =t 312 200xg #:o 54 48 o B ik cim e 1 3x10° i B
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R 5>t growth medium Eagles ¢ # %+t 5 poly-L-lysine-coated =7 cell culture dishes ,
b7 59%CO,~37°C 3% 467 i {755 £450 48 > & twv% pLUE 0 2 15 { HATHE 0

serum-free BME & {718 a2 & o

P19 'z trepz & (P19 Cell Line Culture)

*F BT H enimie R P19 0 pEt ATCC (American Type Culture Collection) - 2 7 10%
fetal bovine serum 7 MEM-a medium 3% % > 32 %> T25flask > 2z % *t 3 5% CO, 2
37°Ch incubator ¥ 2733 & o Fawre 2 £ 1 N A RPE > Bl {7 subculture o F & -
Fa ke T25flask ¥ ehig s £ % # “f » 4 » 1 ml e Trypsin-EDTA [0.25% Trypsin > 1 mM
EDTA) » i®* $ck 45 (s (2 P19 w2 22 tissue culture surface » 3genfi-a)m =), 4r » if
£ ¢ culture medium (9ml), ¥ b Trypsin-EDTA ek Ji» & #-lfmfz &5 » 15 C.C3LS F o
12 300 rpm gk HEes 5 A 4E o R (S A ",f_i g > 4o~ 10 ml culture medium > 4egt
L FB- o B (P § e o el iren flask ¥ o 1vig {7 =0 (L =0 #-fm e resuspend,

dep B OF B oo B Beil B e A Fe Bl aten flask ¢ 0 04ie 7 R T o

H W P19 twmre Rl 2o 1

(Induction of P19 Cell Line Differentiated into Neurons)

% P19 imreni £ 1 T25flask th= ~ ~ &2 % pF > TV i T4 G & 1 g ¥ o 17 P19
e 1) 1x10° chg B st & P /2 10cm 0 Petridish @ » #0054 ER 5 1uM 0
retinoic acid (RA) 7 culture medium %:& 7 5 v X a3 ¥, B3 AR DS - 4R
% % % * (0 days during retinoic acid treatment - #§ % 0 DRA) - & ADRA B > iz &
petri dish &7 medium,medium # 3 &% ¢ retinoic acid 3% ¥ 25 = & P19

aggregation m® > 1 p FRiT"E e 3N s JEE P19 aggregation ‘wmfz e palletc £ i * 2
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20% fetal bovine senun 2. MEM-a medium > 2 cannula #-2 A5 = 7 aggregation 4 %t
~ 8 - w202 300 rpm i B 5 2 ds o £ EAF M HS X o B8 R g 20%
fetal bovine seruol 2. MEM-o #-3n ¢ resuspend, ™ & 4 24 well 3 % 5x10° i ¥z » &
¥ 35mmdish § 3x10° éh B - #2 % & Poly- L-Lysine coated 2 tissue culture plate,
FA5 2 gh~— | PFolmie ¥ (50 A58 7 20% FBS 2 MEM-a { 4% 5 # N2-supplement »
L-glutamine 2. Neurobasal Medium ; plating % = 4 % % % = (0 days after retinoic acid
treatment) - IR neural induce &= ;2 » A A2 Gy ¢ o H-E F Y
monolayer 75 ;% ¢ P19 fm#z & it o - P19 ¥z 1u 1X10° ez & > 1 5 10% FBS
9 MEM-a 3 & & 35mmdish 42 % 1 X Fme fF 2 2T B4 2 { HEBR R
i * 10%FBS o MEM-0 > 2 s &% 7 A #e 7 1uM < retinoic acid ~ 10 ng/ml
FGF8~1 pug/ml = Heparin, #48 | pFis f =x L #&& %% * 10% FBS 7 MEM-q,
340 ARl ¥ 47 1M 4 retinoic acid~10 ng/ml <7 FGF8+1 pg/ml < Heparin -
L3 % 48 pris > 0 trypsin-EDTA A2 w® » 12 3x10°/35mmdish =@ & & 57
plating » # 45 & 48 ~1 | pFim® % 2 "4 F (5 » % 7 10%FBS 2 MEM-a - {33
7z N2-supplement - L-glutamine 2= Neurobasal Medium - p* & neural induce 77 ;% %
(58 P19 km¥e A 2 aggregation £ 3% 0 E &2 monolayer 97 ;U ig P19 mre gk

3% ¥ % neurons -

e A (transfection)

#-tmre 1 & 5 1.25x10° % R HAEST 24 3445 (24-well) oo d2fE s chimre § 2 2
F1* lipofectamine ( TransFastIM Transfection Reagent, Promega ) #-#t 4 17 < DNA #&
% 3 dwfe oo {7 promoter AR AT o AR AT I A BT T pemie s R
dv o~ 1pg # & &7 promoter &4+ 4 47 DNA 5 2 {8 4~ 3ul lipotectamine #5314
BOoEF 0L+ hiE rmie? c RgBlme v B2 HER 1L P hw
05ml 737 10%FBS 32 &% » 732 % 36~48 | PFis o7 & » 2 (S (TfadF
=R e R S
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¥k 2pEid R (dual-luciferase assay )

byt fmre * IXPBS 4 A F s £ (8 0 1 & well 4e ~ 80 ul <7 PLB (Passive
lysis buffer, SX. Promega) m*s 4 2% » #-3m¥ & 2 > §]* TD-20/20 luminometer
( Tumer Designs ) ;& £ 565 nm % i {74 & id jp|» 2 Dual Luciferase kit (Promega)

R e iRy S TS DR o
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NECS X

£ & msbk ¥ BpF A P ERLIRL AN

f1#* # = L 2hiz  (Northern blotting analysis) 4 45 8 msbk A Fa+ &7 k
ERM R R AR MERT X R mebk AR Y b
690 TOHE R B R AR 0 5 LIRS B R RARDET A

B R R SRR ol B :sgf%h FMenFA MR s (B 1) d 07 R R

3
wn
o
~
e
K
Aﬁ
IRy
Dt
F*‘-f\
”&
a}!
)
#
0N
-
%

fl* EC1 {v EC2 %% F¥ i pull-down §5% » A58 % & mSBK 2
F Rsinds

P P EE p o e DR E T 44T o B R e hE BRI R L
s 817 SDS R p = % (SDS-PAGE) 4~ 47 G 45 )k wie cnX Bk e

g

i EClL & EC2 Wit g Hean¥Pjpaiis » B%87T A%InE ECIL ¢

EC2 #1ren¥Bojp 84 - P AFchiy FA+ g Ep ch ECL & EC2 Joo i 4
(B2A). - Hedgip &2 ECL & EC2 & &4 > &7 SDS-PAGE »
1 (R2B)  #FRatdadr? JAahihe 23 fpe s+ 2l s 7GR -
5B fRER T & ECL & EC2 R & kv 5 » 3 A MK iy Fd SDS-
PAGE %4 ¢ il » F 420 if # "AX P2 7 30 L & SR 39 T In-gel
digestion {¢ > §1* MALDI-TOF mass spectrometer i {7 4 47 ; #1718 B chffciE - %
Mascot database =4 47 > #F 3t % 4oB (B 3) -

( http://www.matrixscience.com/cqi/search form.pl?FORMVER=2&SEARCH=MIS )

& Mascot database 4 17 ¢ % &7 0 ¢4 F-9 B 5 non-muscle myosin heavy chain 9
(MYH9) - 22 e A drindd .7 B i MYH9» sV )% & )k e chE Bojp i
= SDSPAGE & A~ 47> £ 17 MYH9 #<#:ie = > & 22 (Western blot analysis )

A RS A SRS 29 5 MYHO (B 4) -
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http://www.matrixscience.com/cgi/search_form.pl?FORMVER=2&SEARCH=MIS�

= 0B MYH9 fd (gl d & G chfia) o s A1 & Bk (astoocytes) -
A R 3R R el FA Kz (primary culture of cerebral cortical neurons) % pl9
Gt RAE AT EA P A A R % e g A St s B R e 2 plO fmve
REFLREY RL I A w1 MYHI-MAP2 & GFAP # it— &l Cy3 (i d )
Cy2 (%4 ) % =4t > 4% DAPlI kiE¥ we: c SBALEF KL A7
*E T MYH9 & % &k jklwie mbe BT Aok b 2 JEhh % [525(B5) > 7 £ ¢ &
PR T o e P TTA et it T Y H IR 3 MYHO sha o it e

Bk me g s G R RIRBEREIE Y (B6) o @ A plo twmie ik F F2

\\\

B A TR e i > A G e T R REE RS (FT)

- & mSBK promoter 4 #7

#-%£ 8 mSBK ~+ % 5kbpromoter Ff:EzE ik o T4 g |pEL BEEIR A
PR B oA BV ERGEAE » pGL3-basic godeF A 4T 0 1 ¥ ks
#£ %] (Luciferase) &Mk o474 B P agad+ =0 (B8)  JI* wrwe i 4 ok
WE o #-d 7 ¥ REFA T2 % R B e mSBK promoter B Elend REAE o 4 WL T
5k e fo P19 w2 i& {747 e promoter FiEA 47 o (BI9WIL0) #-7 K B ek
£ mSBK promoter # % % & & fw¥e i& {7 promoter &M AT 0 R ES% T L
promoter 3 EHEh > A P E - 2 PR AL 5 promoter GE ek IR o P19 dmre H -
TRE B A BmE s B et S e A ki 4 o R RS & AR
(Retinoic acid ; RA) &2 > P19 Mm% if € A f* 240 iflhm¥e ~ 4 50 mve 11 2 g
mie o A WA A Y P19 A S mie 2 A A L P19 e % BT 0 AR RS D
promoter &t o @ A A i 2 P19 wie N A4 it 2 P19 A Glmie 3Rt H ol an
FkencEd o lae B A 70 %428 0 & mSBK promoter * £ - § ¢ > F a3

FE A G mee R R g
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< & mSBK promoter 2_ 3¢ g 4 #7

$= & & mSBK promoter 175 71> & d  Genomatix # =k Matinspector Database ¢
Blenig S ho®) (B 11) 0 27 g A 3LiT transcription start site e % 38 > 3 TV IRFE
il % ¥ £ RNA polymerase Il transcription factor 11 B % & chR 7> @ fegt B 7| iT+ 3
FLEETF IV LR & R -680~-672 Vertebrate SMAD family ~ -568~-552
Octamer binding protein ~ -491~-481 Myeloid zinc finger 1 factors (Mzfl) - -465~-449
nerve growth factor induced protein C & related factor 2 2 -445~-429 Nuclear respiratory
factor 1 (NRF-1) % » @ gt @& F]F LT 24 Twe LR g B > 5 Fig-

Wy R BT 3 -
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o~

FHREEL AL HERILE b bsk F-v Jeps o 7 g B - M g T {o eIt
2@ P AH IR FRT R 28 8% aE T (Chouetal, 2006) o 1 * sk & 51 eh
WA 4T o F IS Bl 3 - $gien serfthr 39 jgps o sbk  (Naraetal., 2001) - p = 5 B
R s ATy > PARET AFR e Ay Y o APEANE S AR RS R
sbk - jpcps > £ B 417 & ghphe ¥ 2 serthr Jed Fopepv o 4T H & REA ] 4
T R EEEENERRE > HCH - V& k9 23 F ehproline-rich %48 0 &L eh
F1 % 4p 2o proline-rich % 3¢ ¢ £ 3-v ¢ SH3 domain i& 7% & (Renetal, 1993; Yuetal,,
1992) o 1 * iz % & > 2 pull-down eF B > NI F &K B msbk & hde B oo
£ 5318 MALDI-TOF mass spectrometer i& {7 4 47 » ¥ 3Rt 3-9 H 5 non-muscle myosin
heavy chain 9 (MYH9) 4 47 MYH9 3+ F 7 i %4 (ELM %2k ) 4 R & myosin
heavy chains (MHCs) N =4} < 5 % SH3domain- ¥ it £ iz % SH3 domain{= msbk
B ppEiRTI R o i d 9w 3w IR CINSS A3 SH3 domain % proline-rich
% 3 chig-d B > CIN8SS & proline-rich % 3 ¥ 1 frH & F-v F SH3 domain &£i7% & m &
4 # 5 o CIN85 ¢ £2 pl30Cas f- cortactin i & i&m 33 35 cytoskeletal organization (Lynch
et al., 2003; Tibaldi and Reinherz, 2003) - pt ¢t » € B msbk 3-v g AR 7| F -
. WW domain > #p £ B msbk F-v Vv B F H B 23 F Rihkv 5 Ao 8RB

Bk a0 A il v o

¢ s MYH9 - B4 3 ¢ ¢ 7 = i myosin heavy chains (MHCs)~ = i regulatory
light chain  (RLC) %2 = i essential light chains (ELCs) #tie = o i 9= 3 ¢ 4 )
myosin regulatory light chain  (RLC) Ser-19 = % =gigait - §2 cell contraction-~stress fiber
formation % cell migration 5 B¢ (Gallagher et al., 1991; Somlyo and Somlyo, 1994) - # iT
{ 7 4% ¥4p 1) MYH9 2 myosin heavy chains (MHCs) C =4 threonine #ip& it ¢7 3 - B i%

F MYHO it & & % ehle & 5 & 5 a4 5 (Breckenridge et al., 2009)- &4 & 77 7 42 >
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%8 pull-down =9 % > IR ¥ &E%‘r%ﬁ -0 jgrps msbk € & MYH9 < myosin heavy
chains (MHCs) i&{72 3 & &> ™ ¥ A7 4R Fd P fr msbk A& Er B 5 Fev pps cE e T
VLR TR Y B R o B R RF %‘rﬁ F-v e fe¥ B msbk e 5 ¥ o 2 cell
contraction ~ stress fiber formation % cell migration 7 B - =L 7 2 % 3 5 4-% ¥ & mSBK
FR > e promoter > B ELGE T A 47 0 4 W] & COSL ~ C6 v NG108-15 % ‘wre ® & {7 &
7 (*+4%1,2,3)> COSL 5 &+ T %% (renalcell )~C6 7 +~ &z # 5% w* (glioma
cell )>NG108-15 : & &2 neuroblastomacell ¥+~ &2 gliomacell 322 m {#- # COS1
%2 C6 mfe? mSBK 2z promoter i#4t35d CATassay 4 +7 > 5 &1 it 3 fdlw
fadr F AT 2 PR > (e 5 NG108-15 mre @ S 5% fr3 PR EMEE R Fu LA
-4000/+240~-2500/+240 %2 -659/4240 =3 B F L FH b om A {7 7T P ¥fad 3 K 7| »
2
Ay P o PR 5 B e promoter Ede - fr -659/4240 =B PG T AR E

oy
b

ol 329

%%
(‘Jﬂ

- g > 1% luciferase k& FH P L 47 B %2 BT A%

e B 0 &4 o7 mSBK promoter A7z ¢ o R PR G A Kwe p H g B
i - HAFIT msbk A F R eI APl £ B mSBKcCDNA  F 7|ch 5’ x4 87 & Bl
Genome DNA & (72 3 0 35 117 i 2o g4z 4o 8L > 12t w0 & Genomic DNA F &35 +
7 5000 B4k L % B K E {7 promoter 2_ FER A 7 o &£d Genomatix e xh 3R B s 780
RApRE % IR msbk 25 & Al TATA-box B & % > @ f -179 iz ¥ HIL™
2  RNApolymerase Il transcription factor I B % & éh% %> 2B HFPE i F % £ 5
mSBK promoter &tk § - ko @ At RNApolymerase Il ¥ it % & T B 5tiT o
FHRNFSEFHEERE - A ROEEFF B E B0 blde 0 SMAD {rEGR % >
msbk 3-v s L7 £ Plip s FF mdr 0§ F - % A o

Aigd e }gk;}g 41 » SMAD family protein & TGF-p 2t & @ vEaiag = (signaling
pathway) ¢ » 3 & £ # TGF-f REji e i e SHBET wmep? > DFEMEEDE
¢ o5 A dp s Bapad 5iwre (Hippocampal granule neurons) £ 4 fosr i
(proliferation and differentiation) » ¥ % brain-derived neurotrophic factor (BDNF) and
TGF-B & B %3 k4] A iead 53 £od SMAD A 3 #2208 3 3p A S wmre eh
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e dn Y o A A Es BERA Slere chi 4 foa it (Luetal, 2005) o @ &4 & SBK

ST E P s dpdi o gt S £ Ak B (Hippocampus) i@ B % 3 i CDNA ¢ #7403
(Naraetal., 2001) ; 2% % mSBK promoter :&{73gR| A 475 » » FIRLHFF R L § &
SMAD % & ch® % o iz 4 1 £ B mSBK A F# 47 > 74 ¥ smad 2 TGF-B signaling

pathway #p ¢

ﬁfl

pF ¥ &0 mSBK promoter g |4 7%~ 3 3 early growth response factor (EGR)

it

E®E A Ipd ik B A K wre (Hippocampal Neurons) ¢ BDNF ¢ 2% early
growth response factor 3 (Egr3) & = » i@ 2 2§ Type A GABA Receptor a4 Subunits
h74 . (Roberts etal., 2006) ; fr-t & mSBK A F]f ik < 8l SBK A Flehw= 3 45 11 > 4+ 3
vopchy R AP T s evedt & L (Naraetal, 2001) 5 @ fefeiRensa b g d-v Fpe

bsk146 A Fl@r g ¢ 7o IR o bsk146 Fh Fls i faitie sk & IR (Chouetal, 1998) -

EARALY > gd pull-down hf skie- o ends ) g ¢ B mSBK 3-v e 2
3F e 3 MYH9» Flpt v e ipl g4 Swre P > X B mSBK  F-v kpE v i € 5
d @ ¥ MYH9 £ Z_non-muscle myosin IA @A+ » APEAF 7T H FA oo
cell contraction -~ stress fiber formation % cell migration o @ %18 7 e+ B 47 0 4
] MSBK 34 jep g 7B A e B 5o ¥ i SMADEGR % #4505+ 3 &

0 B PRI P T ok g i -
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~AKREY

#-% & mSBK F-v j#cfigiE 7 = 74 Fen isoform  (*é57) 0 #iz it isoform i

HA-tag > 4 BldE% » 3 gl Shmie > J1% LR F L34 > BB Faisoform &
7 e erdd G hmre poo £ Bl mSBK 3-v jcfiF{r non-muscle myosin heavy chain 9 # 3
=% chbf %o 2 E J*  co-immunoprecipitation 77 3% 3B - ¥ copr ¥ B mSBK

-9 jcpafc non-muscle myosin heavy chain9 = 4p & F 5 & -

e tRafost T o By E B mSBK 3-v¢ k& fr non-muscle myosin HA Zifs it ek

%o B - ek 7 B mSBK F-v jpfE pAd K mre poAT

\\\?’;r

Uit B gE el I 2 5 )
% B mSBK % 3+ siRNA » &4 5 m% + & {7 2 %] knock down » 4 w[4]* cell
migration assay ~ #. £ ¥ k4 F TN o4 & mSBK A FlHA K wre 4 £ ol

W oieq ) % 8 MSBK 3o i cnm i o

FI*AERI g & P E- BE A S 2 - B mSBK promoter ¥ E - g {7
Chromatin immuno-precipitation (ChIP) assay - #x #_i# fi4 + ¢ & ¥ & mSBK
promoter ® £ - BT E gt 0¥ L daipE B mSBK 3-v jprpasat a2 iRy 0 32

M fER € & mSBK F-v jcfiF A £ wre N A i s S
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170 THN.
130

B2 .22 & MSBK 23 F v 2 A4 (Coomassie Blue G-250)

1% pull-down % % = & » A w|#k 2 ECLHe EC2 A % & Fv Far & Ni-NTA F4> %
e imre (astrocytes) F Bt (7 A 47 (A) #-% Kk mre 3Bk & bl 4t % ECL -~ EC2 fr BSA i
vg o B g4 (flowthrough) etk mqe (B) #ii 5 iz B0 » %8 & ECl2 EC2 ¢
e ehi-d ied o iy SDS PAGE T4 {8 41 * Coomassie Blue G-250:& 7 3=v % ¢ © 4 8 #7dp 2 ¥
2 ECLIr EC2 % & eh3-—v J > M: F—v A 3 4 -] marker o
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Mascot Search Results
MS data file :971008IGD2.pki
Database : NCBInr 20090613 (9069431 sequences; 3106408609 residues)

Taxonomy : Mus musculus (house mouse) (143106 sequences)
Timestamp : 15 Jun 2009 at 04:23:38 GMT
Protein hits :  @i[17978023  nonmuscle heavy chain myosin I1-A [Mus musculus]

0i[33598964  myosin heavy chain 10, non-muscle [Mus musculus]
0i]|7305295 myosin, heavy polypeptide 11, smooth muscle [Mus musculus]
0i[29336026 = myosin, heavy polypeptide 14 [Mus musculus]

0i|6978545 Nat+/K+ -ATPase apha 2 subunit [Rattus norvegicus]|
0i[56104633  Dock?7 protein [Mus musculus]

0i|6755698 surfeit gene 4 [Mus musculus]

0i[148670518 talin 1, isoform CRA_a[Mus musculus]

0i[26006199  mKIAA0678 protein [Mus musculus]

0i[52139023  Gcenlll protein [Mus musculus)
0i[26006117  mKIAA0219 protein [Mus musculus]

Probability Based Mowse Score £ .,
lons score is-10* Log(P), where Pisthe f

probability that the observed match isa aa
random event. U oy

Lim

Individual ions scores > 37 indicate identity or3
extensive homology (p<0.05).
Protein scores are derived from ions scoresas 1%
anon-probabilistic basis for ranking protein .
hits.

0
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q | | I | | | — | 1
a0
Probability Bazed Mowse Score
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Astrocytes

DAPI

BI5. & P imiz b ¥ kA4 s

F1* MYH9 2 GFAP 2 i $t ~ Mol FAH Koo 8T R ¥ RL ¢ » Rz
MHY9 &# & imse ¥ A fF -3, MYH9 (Cy3), GFAP (Cy2), DAPI % ‘¥ % o

Bar : 40 um )8



Cortical neurons

DAPI

RI6. ~ Pk TAH S LR F LI A4

F1% MYHO 2 MAP2 2 jrfi "o b il iflmie e (7 LR § X% ¢ o B f#
MHY9 A 5im¥e @ & & hfFa;MYH9 (Cy3), MAP2 (Cy2), DAPI % fm¥e §% o

Bar : 25um 59



P19 neurons

DAPI

BI7.p19 # Simie i ¥ kLI At

F1% MYH9 2 MAP2 2 38 %t pl9 # Swreit L £ ¥ K44 > B2 MHY9 & pl9
W @ mre ¢ A el MYHO (Cy3), MAP2 (Cy2), DAPI i fn % + - Bar: 25 um
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SWI/SNF related nucleophosphoproteins with a RING finger DNA binding motif

MAF and AP1 related factors
Brn-5 POU domain factors

GC-Box factors SP1/GC

NGFI-B response elements, nur subfamily of nuclear receptors
Cart-1 (cartilage homeoprotein 1)
NK6 homeobox transcription factors
Paralog hox genes 1-8 from the four hox clusters A, B, C, D
Octamer binding protein
Lim homecodomain factors
Brn-5 POU domain factors

Myeloid zinc finger 1 factors
TALE homeodomain class recognizing TG motif:

Two-handed zinc finger homeodomain transcription factors
Sine oculis {SIX) homeodomain factors
Chorion-specific transcription factors with a GCIM DNA binding domain
Octamer binding protein
SOX/5RY-sex/testis determinig and related HMG box factors

Vertebrate SMAD family of transcription factors
Octamer binding protein
Myeloid zinc finger 1 factors
EGR/nerve growth factor induced protein C & related factors

Nuclear respiratory factor 1

TBP-dependent core promoter element
RNA polymerase Il transcription factor Il B

CLOX and CLOX homology (CDP) factors

11 5.5k
2| 1.7K |
3 27K
4] 2.9K |
5] 24K | 61 18K |

mMSBK promoter

B11 . & & mSBK promoterz_ 3g ip| 4 #7

8[ 08K |
9ToskTT

4= £ & mSBK promoter ~ %5kbs 5 71| » & Genomatix k¢ Matinspector Database * &

(7S E) T S B S| IR A A o
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1 kb

(A) T
Hindlll  Psil BamHI Hinaill > VIR
(B) Transcription
start site

i
CAT] 440014240 pemmmmmm034%

Pl
% 250054240 | - I i
| |P.HI

e Hinall | CAT] -a400-2500

E CAT| -31321429

| l Hindlll
BamH]I Hindlll CAT] -4400/-3132
I—J CATI] -1317/-429

| C AT

CAT :
0 20 a0 a0 R0 1007 R
Fidfl . (A)BH B4 msbkSUTR 2 £ @ AEMH L8 55kb =W - percentage of conversion

(B) 4£COSI smii b 2 msbk Er#h-F &4t 545 -

A fECOS1 $w B it 7 CAT assay 23 M Bi§5 @ + L phosphoimage 4 il 47 5& & + 3 SApRSV-CAT &y E 5 #
M WL R RS 100% 0 pCAT-basic & Biirdin A= FTH 0% | HbL ik
Mz 40 4o 41 ) - fE-4400/4240 » -2500/+240 if FHin A H B 8 FEM - ( n=2)
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1 kb

5= et ]
Hindlll  Psil BamHI Hindlll 5'UT‘ R
0 |

CAT] 440014240 == 66%

Psil

% -2500/+240 |
| [Pt |
CAT -4400/-2500 |

Hindlll Hindlll

ﬁ CAT] -3132/-429 |
I | Hindlll
CAT] -4400/-3132 |

BamHl  Hindlll

CATI -1317/-429 IL
CAT = . == 100 %
CAT :

0 20 40 60 80 100 120
percentage of conversion

FtEE2 . AC6 tmje ¥ 2 msbk B8 T F 454 -

52 C6 dam B il £7 CAT assay 2 S 8 8 #: B - &L phosphoimage % il §75€ & » 3 SApRSV-CAT & i % 4|
i MEE IR TS 100%  pCAT-basic & fiizdlin - HZME > HIERE T A 0% | FHTE
N> it Rin @ - 2 A —4400/+240 Jbdn B A B #h FE M - ( n=2)
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|
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e 100 %

L = i N dae o
percentage of conversion
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ATP bincing dorrein Prolin rich region
sl Sl (826) SH3hinding co
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0 .
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| n
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MSBK-EC1 or EC2 DNA
- "
HFS-TAG

E. coli
vector
LB + IPTG
l Ligation
mSBK-EC1 Or EC2 DNA
HFS-TAG
Transform E.

4D . % I mSBK-ECland EC2 3F-v 5 £ o
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Nature condition
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o I -
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P~y I~ E e Flow through
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Astrocyte
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(A) msBK-FL Sal Sral (829) - SHBbindngc
Sol (185 Kinase dormain %o (B) ~ Swl (M)

©) e st

|

(C) ymsBK-D Small(826)

a7 . F P mSBK 2z isoform o

41



	m120096009 黃一斌 論文 reviced 0623
	致謝
	首先要感謝周志銘老師對我的細心指導，才能在兩年內順利的畢業；感謝李怡萱老師及尚萱學姐在細胞實驗上的提供，使得實驗可以順利進行。謝謝羅正汎老師、阮淑惠老師對我論文細心的批閱至正；謝謝中研院黃銓珍老師實驗室的學長姐在顯微注射技術的教導。感謝奕萍學姊在飼養斑馬魚上的幫助與教導，感謝丁豪這個在實驗上或是生活上的夥伴。最後感謝我的父母的支持，感謝有你們陪我走過這段人生歲月，感謝在這兩年間關心我的大家，謝謝！
	中文摘要
	英文摘要
	目錄
	一、前言
	二、材料與方法
	三、結果
	四、討論
	五、未來展望

	一斌圖0622
	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18


