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Relation between E3B1 gene expression in cultured cortical neurons and axon

growth

XIANG Qiang, ZHOU Yue, LI Chang-qing, ZHENG Wen-jie, LU Hong-lin ( Department of Orthopaedics, Xingiao Hospital ,

Third Military Medical University, Chongging 400037, China)

Abstract: Objective To investigate the expression of E3BI gene in cultured neurons and its significance
in axon growth. Methods The mRNA levels of E3B1 were measured by RT-PCR and the protein level by
Western blot analysis. The expression of type Il B-microtubulin of E3B1 was detected by immunocytochemis-
try. Results Compared with those in the normal cultured neurons, the expression of type [l B-microtubulin
was lower in the neurons with axonal growth restricted (P <0.01) , and their mRNA and protein levels of E3BI
were obviously higher (P <0.01). Conclusion The expression changes of E3BI gene has a close relation

with neurite outgrowth.
Key words; E3B1; neuron; neurite outgrowth

R st u LB E A A A R A AR B R
FEARR ol e 2 S 1) A A, o TR A 460 i 4 T Rl 2 P
R CATTE. FEBFE R, E3B1 ZER7ER I 4
MERERMERPREERE/EM" . 3Bl 5H4
7 £ P 2 A B i 2 A 18 (] £ 56 R o] g 7
g, A B 5 UL T 4 3 4o 20 T A 2 A KA TSR
E3B1 B [A 49K AR 1L, B4RV T ILAE MR ol 28 4=
KHafER.

1 #E5%H*%

L1 AUEAY 22 7064 33 I BOMLHE AR a4 3R A

#12 Krichevsky %! (173 , BSh 70 B 9% e Pstife 1
fEMG 18 d ) Sprague-Dawley K il KB Bz J2 # 42 u 4 M . R
Ahmed %7 f 77 3 , 5 B BRI % 5E T K BRI £ LR

EEWE: M#HHAPEEE (30500514)
Supparted by the National Natural Science Foundation of China (30500514
ERMAr 31972 -) B, WKATA, 8504, ERBEW, W, £
A 0 57 i L TG Y W 9E. R3S (023) 68774208, E-mail
xqiangl 63@ 163, com
WIER  F W, HiE  (023) 68774208 , E-mail ; younglee881 @ 163, com
WeR B W - 2007-05-15 ; 4 8] B 48 :2007-06-20

HERTALRAOIFR.
1.2 FE¥a4a

HEWFAEEMS T A b0 A MTIRA, 5415 O,
Aof A FE RS 30 AR fF T ARSE 3T 37 | S0 SR 41 T £ 15 0 2 vb i A B
¥ 13 200 pg/ml, 4k2E35 35 72 h 5, 4r BIBPI 4R 20 e 4 Mt 7
LAl
1.3 %% fm flAL 5 4o M) AP 42 70 4m e E3B1 &9 ik

$e M0 4T, b E3B1 B A ) F ¥[8 Abcam ) W]
(abl11222) 3 H S-P = E4ic — kTRl (db st P &5
HPeE) .

1.4 RT-PCR #:#] E3B1 mRNA #) &%

i@ i1 GenBank i3 f E3B1 1) ¢DNA FE 3 ( FF%]%5 NM_
024397) , i FH 81 4% 1 44 Primer Premier 5.0 {1134, i -
M TRAG AL .

#1 E3BI mRNA EE 03| 4F5)
Ll T
5 -AGACGAACTCCCTCTGTGAC-3' S -CCCAGGGAAGAGTCCACTTA-Y

KA KE (bp)
E3B 492
feactin - 620

HRECH B RNA, £ 3 cDNA, il PCR ™38 {0 & 1L
DNA, 338 %444 56 °C 35 A~JF5F. PCR =¥ 1. 5% Bl pi
BEREHL KR . A Kodar 2.0 #K {4 % PCR 50 il 66 I e 7k
G5 ATV b7 B R b P

S“TACAACCTCCTTGCAGCTCC-Y! 5-GGATCTTCATCGAGGTAGTCAGTC-3"




2302 B OS OE OE K ¥ ¥ 29 4
1.5 Western blot #2®|# 42 T.m A8 E3B1 & & £ ik 2.2 ##amit E3B] mRNA &k éhm 2
SEAMHRE ik FR 2 ST A B S M Sandvig G I b ?’ran*F SCANBHEFT RT-PCR #5045 5 L1 2,

) ik
1.6 %9 ML F
b R ik

FERHLBEAT O I Y B R (PR ) 26 [ Sigma 23

) (# T8660) , —H1 A FITC pric(dbsih 2 &2 n))

1.7 RNA Baf&hffiinibfe s Reithn 2 H

B 547

PEl {5 4ub 2

Rl tapll# g-miekta

1.7.1
(R A7 fik
1.7.2 o EE(E R % L) Image Pro Plus [“l {% 4k PR R 5 i
TR AT . LLE B S HE x fi £ AOD x mm? ) £ 4%, 4 5liT
BHMREMASBEEMOBSCEEM/I0D (), 45 %1
E3B1/B-actin fJ 10D H{f R
1.7.3 fpiEdfbi(a &5 9 DL K ) FE M T 2 Ok % 0
(AOD) (19 Jr i, ¥l E3B1 #I &Y B-BE E A Fak P I
1.8 #HitF 4547

YRV, x 25 Foom, B SPSS 11,5 Seit {47 o H & 0 2
i

SX-100 FERERAR RS 241 17 1 4 1 F 1]

2 #R
2.1 E3Bl . tmpatbF gt %

UnPe 1 iR E3BL BHPE RCRE B ER ST 6, 35 SO0 T EE oo Al
6 1 4 el B2, 6 BEZH E3BYPHBE S L4 M AOD (K
(0.101 8 £0.021 5) , 55640 F3B1 PHAEMZE 040 AOD K
(0.184 1 £0.0342) WAHLKELER B E(P<0.01), {30 4f #d
1 E3B] A9F A B T 504l

Ayxd B4R B, 8
EFAME LA E3B1 Rk

M1 (S-Px200)

£ 500 bp Ze4i 41 Ratr W, E48 4] E3B1 mRNA ) &ik[ 10D
ff4(0.270 6 £0.016 0) | 53884 E3BI mRNA fY) £ik[ 10D
fiA(0.1669+0.0137) [HL2EZSFRE(P<0.01), R4
ZH E3B1 mRNA ik it A7 5 & 13 18 4]

M | 2

500 bp— <492 bp

3N hp .
1M bp »

M #7:8( 100 bp DNA #4) ;
B2 EFNHLSTHEM E3B1 RT-PCR =8k E

. #FEAR. 2. £

2.3 Western blot ‘-";i;'r
e 3 fi s,
L Id4H E3B1 Y |n-Jée_|5 10D f|| M(u 304 6 +0.014 1) | 59:46
E3B1 &0 &ik[ 10D {f 4(0.542 8 £0.015 4) 'Hlll;)'é%%'ul 3
(P<0.01) . W95 E3B1 dp &k ] i o

1 2

- -—w
A:sHBE B R
IEFMME TR 3Bl EEMRE

—HEX ()

E3

2.4 lII B T E 'f-J frfJ i.iii':!'l'»’i

!""H“.’L lﬂJ;‘u’ u’ 'JI i

At Be B, B4
Hd4 BENHSTHRDE B-REFAMNRE (LA EL X

200)



H24 M

o] 3, %. HEFRRREETCAIIP E3B1 MR M FOA T SR I E K R 2303

3 itig

T4 W 9T B, P X B 28 2 45 ( central nervous
system, CNS) fii {5 il it o BA fd e E
PRI, L Eb 100 49 o 228 o0 4 L 1 B R [ 6 K 1]
445 1) 40708 ) P03 44 7 1k , {6 788 o 428 7 40 L P ULl
B AR, AR R R T, W0 2 T
RS 50 LA B AR D | R0 T L, B 5 | il 2
ELAE A= 1 HE B0 (7] 45 001 8. A BF 9 AE 92, 3 aof R
Rac CDC42 LA & K 1% RoA [ROCK" 453 4% , A LA K3 3l
M TTN LB E A &4 BAIEH, 42 dadt, i
RAEZE A1, HiE 0 P A0 A 242 Y T R A 22 S 1)
K A SR, 2 15105 i 25 0 il 28 P AR o 2L R R 6
g PR, AT Eh 2T P LB R 1 K A A
R AR 0 20 O A0 M 2 A O A0 4 e 20 4 14
FAE T RE , (R U 5h 28 5 1) 4 < Fn CNS $8 g5 46 2 64
KETE.

Hii—MiA R g s 2ol B 2B E,
e 22 R AT A A T A ) L ok
G F A B0 1) B R Al 2 2 1) AR — A IR
LRI S5 e B, (E 52 5 v 3 R 4 7 09 7T fik
IR REREHERR . X o BRI JE MO AE 7, T fiE Mt
400 ) 51 ot B 2 A B 40 40, A 0 A 2 5 ) A
MR gE CNS #0508 = G 7 S tHr a4 5 #% . E3BI
CHUFR A AbIL) £ Sy 9 45 40 B A 1 404 AL 6 i 4 =2
A% I REE RMAG AL (L FR K Eps8) 454 E A, T
1995 4EE R B e HRRE AR B0
Abi2 Agbpl I NESH. E3B1 iffi it 5-COOH # ¥ 77 1€
2 A WLBHHE 145 A1 AU Abl %54, GRS F Sos JE
W Abl/E3B1/Sos =HE AY), 25T Ras 41§ Rac i1
{55& 72L& PBK #i% Rac ({5 282" ;85 Sra-
1 \Napl \WAVE2 R4 A&, ¥4 RAC i&H#", LIfR
HEVEH R A A AR T LA A R 1 0 3
Btk Ol fE A I A0 A0 M 6 AT B8, E— 2B B 9 IE S
E3B1 7 44 ffd - 42 3 8 A 40 i %8 i 72 al b % 5 G s i
ViR, it B ek hig 66 5 | AL 3h 3 1 o e 38 LA B4 ol
e e E A . FEit, E3B1 WA REENEE S
58 140 L 0 T 6 S S

FEASCI T FRATEEFH T IR B-1ME 3 A 1l
SEMZ AR 2 A K A b, TR B-TCE R L R AF
TE T2 ou il 28 B 55 A 38 E T, & BEA9 B K T AR
P 28 T 2 I AR A I o IE RS IR (0 BR 4 2 0T
AR T E3B1 mRNA F14 (9 09 % ik, G0 40 i
fesF g o K A 7 5 AL T 0 28 o0 40 A 4k A il

Z€, X5 3CHR] 11 ] — B, RATFER IR B P28 o0 4
e T B 2 A 4 ) CNS B8 T, 4k 2235 7%
72 h G &8, Wb R B-MEEA SR EH
FAAIE, ifi E3B1 mRNA FIZK (109 235 3% 4, w6 A 1€
P2 TERZE A AN HI I E3B1 #2500 ik THE
VAR T E3B1 B (5 75 4 28 70 4 i b 2 A 4 400 ) AT
JRiyFakE b M, 278 E3B1 HEB 5 T WL T
Rl 2 A A R , L BE Rk 5 Rl 2 A K 0 i % )
MK, AT —2BHE it RNA T4 8l 2 P4 i B 55
HAR  HI P2 T E3B1 3R i Fik, A i — b
0 E3B1 2L [H Fak A e S F A B 2 A .

B30k

[1] Zipfel P A, Bunnell S C, Witherow D 8, et al. Role for the Abi/wave
protein complex in T cell receptor-mediated proliferation and cytoskele-
tal remodeling[ J]. Curr Biol, 2006, 16(1) ; 35 -46.

[2] Krichevsky A M, Kosik K S. RNAi functions in cultured mammalian
neurons[ J]. Proc Natl Acad Sei U S A, 2002, 99(18): 11926 -
11929.

[3] Ahmed Z, Dent R G, Suggate E L, et al. Disinhibition of neurotro-
phin-induced dorsal root ganglion cell neurite outgrowth on CNS myelin
by siRNA-mediated knockdown of NgR, p7SNTR and Rho-A[J]. Mol
Cell Neurosci, 2005, 28(3) . 509 - 523,

[4] Sandvig A, Berry M, Barrett L B, et al. Myelin-, reactive glia-, and
scar-derived CNS axon growth inhibitors; expression, receptor signa-
ling, and correlation with axon regeneration[ J]. Glia, 2004, 46(3) ;
225 -251.

[5] NgJ, Luo L. Rho GTPases regulate axon growth through convergent
and divergent signaling pathways[ J]. Neuron, 2004, 44(5); 779 -
793.

[6] Schwab J M, Failli V, Chedotal A. Injury-related dynamic myelin/oli-
godendrocyte axon-outgrowth inhibition in the central nervous system
[J]. Lancet, 2005 , 365(9476) ; 2055 -2057.

[7] Shi Y, Alin K, Goff S P. Abl-interactor-1, a novel SH3 protein bind-
ing to the carboxy-terminal portion of the Abl protein, suppresses v-abl
transforming activity[ J|. Genes Dev, 1995, 9(21) ; 2583 - 2597,

[8] Steffen A, Rotiner K, Ehinger I, et al. Sra-1 and Napl link Rac to ac-
tin assembly driving lamellipodia formation[ J]. EMBO ], 2004, 23
(4): 749 -759.

[9] Khanday F A, Santhanam L, Kasuno K, et al. Sos-mediated activation
of racl by p66she[J]. J Cell Biol, 2006 , 172(6) : 817 —822.
[10] Fan P D, Goff § P. Abl interactor 1 binds to sos and inhibits epider-
mal growth factor- and v-Abl-induced activation of extracellular signal-
regulated kinases[]]. Mal Cell Biol, 2005, 20(20) ; 7591 -7601.

[11] Courtney K D, Grove M, Vandongen H, et al. Localization and phos-

phorylation of Abl-interactor proteins, Abi-1 and Abi-2, in the devel-
oping nervous system[ J|. Mol Cell Neurosci, 2005, 16(3); 244 -
257,

(i EZ9i)



