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Effect of ApoE isoforms on growth of neuronal axons in mice

Zhang Hongrong, Cheng Chongjie, Jiang Li, Cao Fang, Huang Zhijian, Sun Xiaochuan (Department of Neurosurgery, First
Affiliated Hospital, Chongging Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the effect of different genotypes of apolipoprotein E ( APOE) on
the axonal growth and investigate the possible underlying mechanism. Methods Cortical neurons from new
born wild type mice or APOE gene knockout mice ( APOE ™) were isolated and cultured primarily in vitro. The
recombinant human ApoE2, ApoE3 and ApoE4 proteins were added into the culture medium of APOE ™ neurons
respectively, thereby the cultured neurons were divided into 5 groups, namely WT group (wild type mice) ,
ApoE ™ group, ApoE2 group, ApoE3 group and ApoE4 group. The length of axons and neurites number was
measured by phase contrast microscopy. The axons were labeled by immunofluorescence staining to measure the
fluorescence intensity of axons. The effect of different ApoE proteins on the expression of cell division cycle 42
(cdc42) was determined by Western blotting. Results  The average length of axons was significantly longer in
the WT, ApoE2 and ApoE3 groups than ApoE~ and ApoE4 groups ( P <0.05). The average number of
neurites was 3.80 £0.84, 3.60 £0.55, and 3.40 + 1. 14, respectively for WT, ApoE2 and ApoE3 groups,
markedly larger than those of ApoE ™ group (1.80 £0.45) and ApoE4 group(1.90 £0.84, P <0.05). The
axonal fluorescence intensity of WT, ApoE2 and ApoE3 groups was 54.10 £7.32, 52.40 £6.33, and 50.50 =
8. 21, respectively, obviously higher than the ApoE™ (37.20 £9.30) and ApoE4 groups (39.00 +8. 32,
P <0.05). The expression of cdc42 was significantly higher in WT, ApoE2 and ApoE3 groups than ApoE ™ and
ApoE4 groups (P <0.05). There was no significant difference among WT, ApoE2 and ApoE3 groups, and
between ApoE~ and ApoE4 groups (P >0.05). Conclusion The growth of neurons axons is differently

[BE&WmB] EEAARARES(81371378)
[BE1EE]  #\)I],E-mail; sunxch1445@gmail. com
[R5 HAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140219. 1114. 013. html(2014-02-19)



36 B4 15 W B K B Ok ¥ % R
J Third Mil Med Univ

2014 48 A 15 H

Vol. 36, No. 15
Aug. 15 2014 1563

affected by ApoE isoforms, and so is the expression of tubulin Il and cdc42, which maybe one of the

mechanisms of effect of ApoE isoforms on the growth of neurons axons.
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WA CRFNGEE . W Image Pro Plus HI A 2 1 HE A%
EECH I,
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i) Western-TP 4l Jid 24 i W (B = K, H ) , vK FZ4#% 30 min,
4 °C F 15 000 r/min B5.0> 20 min, B 75 W, BCA 7 EH £ I3
Fa(BER,HE)REEWRE, #% 4 1THRRIEImAED
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B, AT UL a1 e 22 00 A S A e B, THTAR 20 S 1% g o 240 i
PRI AT 0 o H RS 1 ) — 400 T ot &2 7 01 58 J 440 o it



36 B 1S =

1564 2014 4E 8 J1 15 H J Third Mil

KNI

Vol. 36, No. 15
Aug. 15 2014

2Rk
Med Univ

Fr@mia , nT WL B M e fh 2ot b B o FE BIARM . Dl 4
MLEFPEA T LS AR, A S AR SR 97 H A0/ OB o A U 22
JCELEEAE 90% LA o

Bl fEERZEMEAZMRMETEL

100 pwm
—_—
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A5 A 205 B:ApoE( — ) 48;C:ApoE2 £8;D: ApoE3 41;E: ApoE4 41
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HHPETCHE TR S d JEHEAT YOS 6, B A 2l 22 T A R
B SE AR, 1T ApoE ( — ) L2 TR S B LS 1, , 50
JEAHRT B, HFE— 25 AT 52 i 0tk B2 I 4, HF A= 20 ApoE2 24 |
ApoE3 HH A 25 Tl 58 5 R B 3R T ApoE ( - ) #H | ApoE4 £
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LR ApoE4 L4 ) L2 S TCGe 38 L (P >0.05, 816 .7) .
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ATA], ApoE2 4H . ApoE3 4H cdcd2 FikE T ApoE( - ) 41, Apok4
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ApoE Hy APOE JE [N 4w, 2 rh Ak 28 R4 v 322
MZ IR O, B DIRe st 2 M T S 8lne 2 9
FERRA 1 IS S 2 g B S RS |
G i T &, N JE APOE JEt [N ff £ APOEe2 |
APOEe3 #l APOEed —EEALHE ], 7355l 4 it ApoE2 |
ApoE3 (ApoE4 =F LRI ApoE & H. W58 C &k
SC,APOE N Z 2505 Z R X pi 28 R G0 1 &
AT G #E 961 . APOEe4 3k PRl #7447 i 3 %of B 2 455
AR 2 I S A, B 5 MBS s [l
FATHT W WF 58 L UE 55, APOEe4 5 A0 45 1 I 3 1
(traumatic brain injury, TBI) 24894515 AL A B T
JEAH XD i APOEe4 4t (1) ApoE4 & 11, nl i % #
SRR T, 0B A I 22 D A RS L (A
APOE i [A e Ho gt () 8 1 52 0 TBI 1 J5 B9 BIL ] v A
SEAFHA . PR, ZEFT A ST A SR A L AT A R R
JEARH 2 TT, A AR B ApoE X #if 28 T il 28 A K
T OLRZ M, i — BRI AN [A]E Y ApoE 52 i il 28 1)
REMPTREMLE . 25 I, Ki 9755 5 K, ApoE ( - ) 4l
Fl ApoE4 ZH 28 T i 28 A W] 10 /0 T B R 4H L ApoE2
ZHHN ApoE3 Z (P < 0. 05); 1fif Bf 4= 41, ApoE2 4 .
ApoE3 HAH[A] [z ApoE( — ) 40 A1 ApoE4 £ 4 7] 22 5%
Bt L (P >0.05) . il ApoE BB I # 47T
SR A, H A& AR R B A AR 8] 78
ApoE2 Fl ApoE3 fEfeEpf g n A K, fiph &40
5B B8 T PRI 0, T ApoE4 B A U B W 55 T
ApoE2 FH1 ApoE3,
U 8 M (bulin) J& 4 BCRHUE 19 E 28 A, 117
B NIR A TC 5 Bl il 28 AE K A EE B A A i 4R
RGN BAL HE R 2 TR ISR T AT
FEREHE tabulin 1 R i 2 Ol 28 AR I 48 A , 38 1 fe g2
YN , A — A0 Bl 5 () BE RN DGR BE  BFFEAS [R)E
A ApoE sZmmph e R AE K B, RIAERE 74
1.3.5 K, BfA:41 ApoE2 411 ApoE3 41 i1 28 7T F- 1 %
REBEES ApoE (- ) 2 J ApoE4 4 (P <0.05) ; B
H22H  ApoE2 2 . ApoE3 ZH[A] A&z ApoE( — ) #H . ApoFE4 #H
Hm 2RI E L (P >0.05), 1 H, fE3 5
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BER T ApoE (=) 41 . ApoE4 41 (P <0.05) , #F A= 4 .
ApoE2 2 ApoE3 A 41 [H] S ApoE ( - ) 41 ApoE4 ZH4H
] 22 R Toge it # L (P >0.05) . L] ApoE REfE 52
Wi 220l 2R 9 AR, H ApoE2 (3 30l 2% 1 A= < AN
tubulin [{)ZEHA L FEAEH], ApoE4 (1 4E FH B 2. 55 T
ApoE2 3, H#E PN AN [A] F 7 () ApoE W] BB i# & 5% M
tubulin f3R3E , P I A 22 U R AR K .

cded2 J& Rho F 4 4 ( Rho GTPase) H [t —Fil
WFFE IR eded fig)" V2 b5 i i 28 240 i 3 78 A i 28 )
SRR, I HRBAE 7 fh 28 0 il 58 A K HE v 22 IR PR 2
AR I8, I e kLBl 2 A TR 8, AN TTTARE i it 2270
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(=) 4. ApoFE4 4 (P <0.05), Bf A= 2 | ApoE2 4 |
ApoE3 ZHAH A LA S ApoE( — ) 41 . ApoE4 ZH 4[] 2= % Jg
Giit e (P >0.05) , B [EDEHY ApoE X fift 28
JGHY eded2 Fik B FZ I £5 A AHIA], ApoE2 il ApoE3 X}
cded2 FiR e HE/E B IR L ApoE4 B Ak . HE I FLAL
il Z — T BE AR AL ApoE i@ 15 ApoER2 4545, A
[Fi) 5 b 52 00 H T 03 B, e A B eded2 B H 1Y
SIS S NI 22 ool o i A o

AT A 2Tl 28 07 TR ApoE 2%/~ B %)
P2 TR R SE AR B 5200, SR T B G b ASEAEL A AT B 5
T AR BB B ApoE (W52, ¥4 APOE JE A #ii B
S TR 2T 57, FE AN R R 8 24 A28 ApoE,
T ) A S R SR U A Western blot 55
HOR, BB ApoE Xz oohhz A K A FEEAEN], IF
HA WA 5% , ApoE2  ApoE3 fig #E 4 58 £F K iy 7E
H] 2 5% T ApoE4, H. ApoE2 FI ApoE3 Xf fifi £ T
cded2 FEZEH tubulin [ 335 BAA B 520 o |,
FATHEDM A [G) 7. B i) ApoE W] 5838 i 52 Wi tubulin ]
cded2 BYFIR , fliph 2 T0 i 58 1 A= KA O & R A TR, I
FH IG5 e R A ol 22 R 28 R T RE o

ARG RSN TLL AR H B R BRI, 77 i
— MRS IR IR UE RN B W AR B ST A
FARMAW L =, NI AR A Y IR A IR 2
PSRN Z2 SR B U1 R, BEE X ApoE & H:
WEIFFERI AR A, ApoE 5 25 R il 1 48 22 G 50
126 RIS B RL 2 W i R, LI BB TE M 2 R 458
PRI ] 2 W SRy T h R R E SRR
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