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Myopodin & & i & IL ) synaptopodin 5 (4 SR (K 5 A bh o BR T
synaptopodin 5 F14h, A AN E A B W 1 [R]YE 98 3R « Myopodin 75205 1R
JPAI N 3 & C 3oy i B — NG IS5 (NLS), R AR 2 IR 7 41 ()
410-563 L2 [AEH —MULEIE A Cactin) Z5& A0, W LAEE SIS & A E
TEH, ke —Fh g M8 . Myopodin e —Fhgi b ik (1, HLAE4n i
JR RIS A3 52 53 AR R T A o

AT #2050 Myopodin & FIMINRE, FRATE SGHl &Pk, M T RS
RILH M pGEX4T2-N-Myopodin. HH4 4T 11 B BAMEL AR AT 155 5 3
i, fEFRIEM N-Myopodin & 140 E MR, T, 312 wEduk.
DA B e pAi i S 9 e g, I Myopodin 7EJ 40 il HeLa F1 T24 32253
ALEANHL T, MG63 (4N MUT A fukz PR AT, TR IE S 402 NIH3T3 A
293T, Myopodin FEMEGIIZ T @i e difh, KW, EMREN &
. B IE R AL A 414U, Myopodin K 13 1 H L T-RA A8 1k,
1 HLAE TE H 28U A 20, Myopodin 2K F BB 40 A 740 s, 4 i
% JLFEAT, Wl fie myopodin 7R A1 ML 0 A AT e, XA YO SRR
(¥ myopodin {EANFI 40y & (1 %853 A, I H myopodin 7540 LA 5T 1K) 53 A
R IR R AR AN R AT AR OGP Tl S BRI e 24k, R, DR
A2 1) Myopodin Hbjs 5% IEL 2R H () Myopodin B Wi/l , iX 230411
ORI Myopodin 1 1 5 T AR OCTE . IXEEH#R A — LegRE R i) 2 TH (K12
Wi MAT 7 At T —FIBE T B, R B TIIE Y7 FIAR DS 25010 T R B4t 1 R
MLz .

KE#iA: Myopodin ; £ vilEPiik; HE



Abstract

Abstract

Myopodin is the second member of the synaptopodin protein family. It shows
no significant homology to any known protein except synaptopodin.
myopodin contains two classic nuclear localization signals (NLSs), at its
N-terminus and C—terminus respectively. There is an actin—binding site at
the position of aa 410-563 that can interact with actin directly. Myopodin
is a dual compartment protein which redistributes in both the nucleus and
the cytoplasm in a differentiation—dependent and stress—induced fashion.

To study the function of Myopodin protein, we develop a anti-Myopodin
antibody. A recombinant protein containing 1077bp N-terminal sequence of
N-Myopodin fused to a GST tag was expressed in £ co/i. By immunizing
rabbits with the purified recombinant protein, a rabbit anti—-N-Myopodin
antibody was obtained.

Western blots analysis indicated the specifity for this antibody. the
distribution of myopodin was analyzed by immunofluorescence microscopy
in HelLa, T24, MG63, NIH3T3 and 293T cells using polyclonal anti—-N-Myopodin
antibody. Myopodin was found in both the nucleus and cytoplasm of MG63
cells, while only appear in the cytoplasm of T24 and Hela cells, and
strictly distribute in the nucleus of NIH3T3 and 293T cells. By
immunohistochemistry, Myopodin was found widely expressed in tissues
including gullet, stomach and tharm, where its distribution was found in
the cytoplasm of both normal and cancerous cells. It was the first time
that the distribution and expression of Myopodin was observed across
different cell lines. By immunohistochemistry and Western blot, we found
Myopodin is expressed in the cytoplasm of both normal and cancerous liver

cells. However, its expression significantly decreased in cancerous Liver



Abstract

tissues comparing to the normal ones. It was the first time that the
relationship between liver cancer progression and Myopodin cell
distribution was discovered. This observation can be used as a potential
standard of diagnosing some tumors, especially liver cancer. Furthermore,
It also provides a positive clue of treating those tumors and developing

relative medicine.

Key Words: Myopodin; polyclonal antibody; liver cancer
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Myopodin # [1 /&5 /& 5 ] (synaptopodin) K [F 56 — ANl . S8 B2 —
ANE IR S LBl & A AR B 1, AENLPR Y LRGE TR /N ERIR AL 41 AT
o i) Ay U2, e A S Bl PR P AR o W3R A% FE R I, Myopodin
B SREE AL 47.7%KARBMNE, R C o, MV E R e IThEe
A LeAMEE, AT A DB E A HRE S . I HAFTUR I Myopodin 8 FIAMY
HANsEAgGEANII6E, B st RAE ST, stz i am
(TG R e AE AR (RO T3 A A 10 52 S 48 3 5 0 B I v st [l B e
[ 32 5 A 43 A s 10 5 i 38 5 e e i 70 Pt 4 43 AL R E D 1,

1 Myopodin & H 1451

5582 B AU, Myopodin (v LLE 5 S A EAEH, &H —MIE)
EAG O, AT RS Y 5 1410-563 622 )5 1 HMyopodink (18 5 & i
AR (~13%), AREERIKIEER, 1Lt n TrIEXfAE. Wi
BRI, MyopodinZi FI7E U IR 7 A1 FIN 2 Caifi 43l L — AN G I NS 5
(nuclear localization signal, NLS), 4} Jj| /& NLSI: 58KKRR61, NLS2:
616KKGK619, 11 i R NLS 1 5k NLS2 5 J2: [7] i 5 K NLS1RINLS2, Myopodin
AN ISR Z W RS 556, Myopodinfk [ LA AR 1L
B, J3ES225, T272, XML I REIR AL B4 5 W EMyopodindE F 5 53
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Kl 1 Myopodin FH 4147~ &

WW Bl B 35~45 MUK w8 B2 WW S, LB 9 A (2 /R (1Y
W) WHEIE, WIS ERRIT S . PPXY B &SRR (O —— & A BRI,
CEAETZMEAT, SEHWW RN E AH TR

Myopodin & AW 2 MAKAE S NLST I NLS2. WM ER AL A7 55 S225 Al T272, —

MLBNE H (actin) &5 A 47 RUHT—A PPXY 15,

2 Myopodin £ 1A% T 8

Myopodin # A S Eh R E45 5, REEENIsSh R B RIIE G (Ha, BEEF
TR, KL Myopodin 8t F1i8 W] DL & ALK R B 401 b, A4 14-3-3 = H.
FA NS AR (importin)“5, UL DIREA U E RS, HA RS 55

i e,

2.1 Myopodin & H K34

AR, Myopodin# FH A ML : 7/ Bl i #% VL4073 7 & h 8OKDIY)
. e WA b AE95kDIK M, Myopodin8R FI7EH BN A e %, 1F
T e AT A, ABAE AR s B R > (E12).

Myopodin# 7~V HE LA M A i i LAR i A S T iy . RIS, 7E L8
A E I b R B A, B E R A . R, B A 4
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PSRN % 2 1) ] AZEAR o Astrid Weins!™ 5454 il 44 2F F CIndii) iy L
ML C2CI128AT B 3%, KL A AE 40 i S5t My opod in i F S HE B 5 s 4
W% A A AEAN I o R A Myopod in R I I, Bl BERIA Myopod ind 70
ATEA ML, I HARMEWLSN d 22 Ep . X5 3L BiMyopodinf (1 AT g 5 HL
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HHEAL, 20 ALbds, 21 MEMIR, 22 7, 23 JBEIR, 24 TEAK, 25 KB, 26 WER L, 27 I, 28

B, 29 Mo, 30 HURAR, 315, 32 BBt 33 %, 34 MM

22 Z 54 KIS
JULZH  (actin) 2 40 i P — Al B EL O E U0 RN SR Ll 2,
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HEMEMH . W90, Myopodintx H A LL S WIsh S BAH AR, il —AL
A A GG R LSS . AR/ B4 fiC2C121, Myopodin
HEAEANIEZ N ABLETE 206N S, Myopodinds F sz Wit 41 i it
TR, T ELYESH 3R h Vs 46 LB 3 342 (actin filament) 53775 ZEIUUE 43405 72
H, MyopodinZg 45 57k 41 i (stress fibre) 4 £, 48 & 3| 255 (Z-dise)F . {EFTH HIZ
BRI e, HHEZMEASSH , HpzaimE A fitelethonin P51
e Hr F NS 45 5, 10 telethonin (KN ik [A] I 1+ a — 4 L8 8 1 (09 C i 45 &
WIS ., AEsh & AUt i i & i cim 2 52481 I LI 24840, L
SHEEAMUBCE AE M EAER, KRB X RV 38 2h BEVE A GE 1
U201 R, 2454 B X Sk g UG 2 (1 Rl ol LA i R A TR~ s R AR R e &
45K o MiMyopod in il A X A 78 (1 FYLIER H 1 LA LBl 8 1 U2 A S5 1 1)
HH. XLEHYIMyopodintt 125 T AMEHITITER, EH2 —FhgitEa.

2.3 ALK 5T

FEIR SR AR B 53 FE Aok i A L A%, RNA 43§ A2 RNP R (1) B %
H, FEEZ AL S, JEH52 14k karyopherin— B /impotin— B &1
KRN T o Tmportin B FEAL P LMER] C 4455 K4 (cargo)®! 5K
3k H M (adaptor) *2, N #5454 RanGTP™!, w4 A% AL F (Nups)?, i
W N B A% . 24K importin 5 exportin [Al/& importin— B kK
b, AT A RPN R B TP LS S (NLS) B AE 5 (NES) 23l 3
MZEE S K HE . B3 importin SEALE S RIAH AR, #EEe e
MR AT o IX BN Z A F AL LI 2 $) RanGTP (¥ 4%, RanGTP i 1 15
importin [AlERAIIAH TLAE FIAEAR A A AR LA AR A0 A% i iz 5l
FERMAUIN : R4S, RanGTP IRJEAS, importin 5IRML GG, SAE
A AR 7E4% A, RanGTP #KJE &, RanGTP 5JR4) 56 4+45 & importin,
fifi importin BEURAY), MIMisEMRNEZ . W 5 N s d MR, 7T
Y A% N =R FE ) RanGTP £54F N, exportin, RanGTP L5 JEAI7EAN iM% N T i —
Hpk, Wi exportin HZALE A A AR A%, (EAHSSE RanGTP ) i i v
SRR BIURY), SERUH s,
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—HCR U, AU S RIS H T A AN 5 (NLS) B %A
5 (nuclear export signal, NES)[J A 32027, 25 (g ANRZAT 5 02 5 Sl v E 2 L IR 5%
B4, 41 SV40 K T HUR AL 5 KK/RXK/R, EXRANLAE 5 o] AR
NEZARFESL B T importin-or 2 1 505 03 VUM SR 5 245G N2 A8 importin-B 2
LA T IEAT NAZ 32 « S U M AR S A 5 2 & B e IR I 2 IR R ik At
J¥%1, 4l Rev NES /¥4Il LPPLERLTL. A%t 52 {4 (exportin) FjiX 28 HAZ A5 5/
TR R, WA SIS S IR A A & SRS 5 1 Tl
AL BT AZ U s . BT, RIVBCREEZ HEIARZAE 5, AT AT & A T
JRFEE I THLEIAE T RN T A28 P9 200, FLEhE (4 5 1E A,
U1 CapGP*0122 U ER [ (fimbrins ) B #IHIER 11 Cprofilin) P32 i 35 (thymosin)
B4 supervillin® Rl Flightless 1°°%%, 7 FLAZ 40 M Hh &0 2 v LT R F R M
1fj Myopodin M4 T WA H 45 & 10— R 1, A RT LAZE 4R i JiOR 41 i 2
[A) 2 4R

2.3.1 Myopodin & A AZHLH

Myopodin £t FITEZUIERRFH1 1 N Ui % C %7 Sl A — NG RARGES, o
52 NLSI: *KKRR®, NLS2: “*KKGK®’. W5UKIM, £ C2C12 4ifit, g
FEIEARLAE 'S NLS1 3 NLS2, it M AMLAR 5 R ZEAT B R 5, #ANRE
5E4FHLIE Myopodin A IR (~14% (%) Myopodin £ [A5E4N iz T, B
SREATET FOZHE AR, (HIX L 5T B Myopodin £ 11 A A% 1] g6 A5 HoAh
fRriAT

5 T NRAE 541, Myopodin I AR HS HLIE B E 11 BT B IR A K

Myopodins A _EA PINBERACAL 5L, 73 05ES225, T272, XM AU T IR
16 H B FMyopodinfE (1IN IS . 25t &MY, MyopodinZE [
(RPN s IR AL S5 7T B 5 14-3-3 8 AR ELAE AT, JF Hol S8 N2 Rk i
[ importin-o A 45 & o 14-3-3 8 11 5 &% iy \ 52 44 3% 3k 4 1 importin-a — &/ F
Myopodink (A A% (E3). 14-3-38 [l H U R AR KELAAEPT, S
ARG AL, LENSA A RS &7 P, 14-3-388 1 2R A4
SO AR AR A A AL R AR R BRI R A R B A R I
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Myopodin & FH A 14-3-3 B2 E5E AL B IX AL SR R 584 5 , Myopodin
HARNGRL A 14-3-3 1, SN ZAREEL S importin-o R T A B4 i
B, AIZEEZZ BN, FIFE, 224 Myopodin 25 [T LRI AL, B
AFTRLES S 14-3-3 HHE, AN FRFEZ 2306 25 L&, Myopodin B HA
MHRENZG T EEABRA K& 14-3-3 AN T JFH, HACKRIMA
REALHIE A 7 KB

Wis#1  14-3-3sbSli HLS#:
# 42
1

£ A

3
B 3 A ZAEESLE A importin-o 5 14-3-3 EH—ENSBERIL TH
REAAZN

(1) 4067 14-3-3 LGt F#2 P BERR AL RS BB AL (1 I A%
Myopodin 5 45t 5 %5 A2 Ak B importin-o 454, AR AZ i A2 fk Sk B A
importin-o. th AN BES AR {55 NLS1 FI NLS2 254, Kk, Myopodin & 1 HEHE A 240 M i%
Wo (2) ZILIE AR IRILTT, Myopodin 8 115 14-3-3 AL 4, RN Z 1k
PR A importin- o LS 5 NLSs 454, (3) AP A importin-a 454 £
MAIZAE 5 NLST FINLS2 Fo (4) BHAZAEESLE N importin-o 5 14-3-3 &7
Myopodin 1 FHEAZ0 ML A o
2.3.2 Myopodin & A H ZHLH
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