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Influence of NRAGE Gene on Mouse Hippocampus
Nerve Cell Differentiation
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Abstract: NRAGE, which belongs to MAGE family, plays an important role in the cell cycle, proliferation and apopto-
sis. The influence of NRAGE on differentiation of neurons had been reported in two papers which indicated two opposite
conclusions. These two articles based on PC12 cells, which derived from a pheochromocytoma of the rat adrenal medul-
la. Our experiment isolated hippocampals of NRAGE knockout mice and took neonatal rat glial cells as feeder layer to
obtain fetal mice primary neurons. Detected the influence of NRAGE gene on neurons differentiation by counting neu-
rite/diameter of soma and the numbers of dendrites. The results showed that primary neuronal differentiations of wild-
type and knockout fetal mice had no significant difference ,indicating NRAGE gene has no effect on the neurons of mice.
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SR/ N A NRAGE WD REDFSE 15 LAY i . ZEARSES0 R W], NRAGE JE AR 5 il R BUL B h i
TP T-RE IR A2 LA AR AE B R AR 2wl A sC e T BRI, Hh BAARA T R 27 2
FCAZIE I RE T T RE .

KT NRAGE X 28 JO A0 i 43k B 52 1 J T B 4G PR s SCHRARGE L (R 8538 R0 B2, 1 L P sy SCHikoR
FHEY 2 PC12 40 B 43 AU A 7Y . PC12 4 B AR AE #f 224 K R F NGF (19355 5 T rT AR 4Bl p 28 40 A 72, {H H:
AR HIE R L AP 2 TCan i . R, A SCR AR FE 3 95 10 7 1520 BT 195 T NRAGE mibr i B
PRZET0, LA A R B i 8 i A B M il 35 2 EEREEL T M 28 e 40 40 Ab ) A58 R e, DA e R
¥ NRAGE & PR 0 28 S0 4H M A P 52 i), DA T {08 552 35 250 0 o A Uil g
1 MeHSI5ik
1.1 =Zerel
1.1.1 2%z

S5 i F SPF 2% Sprague-Dawley K BUW F F#E SEE sh P58 0, NRAGE B& PR R 5 /) iU e 5t R 2
B sh P i, 5| AAR SRS 2 S5 78 IVC FRUIE R G i 3%, G BRI R 4 12 h, 8:00~20: 00, L 20 C~25 C,
TERE 40%~70% , S REE 15 1x~20 Ix, KB : 10~20 Y /h, KU 0.1 m/s~0.2 m/s, /N H AR K FITECE: .
1.1.2 %A

NRAGE #iL/& 4 [ Santa Cruz 23w , GAPDH HUAR I [ i 5 AE Y T34 R E] L HRPARICFE DR
Z YU HRP ARG BN R ZPU A BERHAE W EOR A BR A T SR DMEM 15 57 2k F12 5555 4L 0.25%
I Tl R0 I 24 1035 29 0 1 Gibeo £ #9123 7], Taq 2XMaster PCR Mix 5 DL2000 DNA marker 4 [ TAKARA 23
Fl ,4S Red Plus Nucleic 14 H ¥4 TAEY TRF AR A, ECL B4 W A iR A YR A FRAF .

1.2 Ak
1.2.1 NRAGE A R &k s R e # &

NRAGE FE R /N ot KA s it o ke e . )R] e 20 A it B R 51)  NRA G E JE R )
55 3~8 MNE T A04G WQXPXX i 551 MHD P45 M — 383, 8t 1 2.4 kb, th T-HK i WQX-
PXX FA 741 S MHD 25 R385 Ak v U5 A AR () (a0 p7SNTR)AHES 51 K 44 B AR BRIIRE , PRI, EFR i
15 2 B LR RN BRBA A J& NRAGE SEFI DI RERR . NRAGE SR @b s 28 0 158 74807 ] i F 525
1.22 DRAREAGET

HR A Wang 55" SCHE 2 18 XF NRAGE JE PR i /s BRUE AT 56 PR R 5 7 . B9 1 R B — 3 0 R 44 (24
1 mm~2 mm) , /£y 35 PR 760 9 5 (O REAS i 1.5 mL EP 45 rf . 76 M EP 45 bl A 150 L 50 mM ) NaOH
W, TN TN, 98 °C, AL 30 min. EREEH EP T 4 CORFETE Tk EAE L, IMA 1S pL 1 M
) Tris-HC1(pH=8.0) F-TR 4] . KR AW T E I E 0,9 000 rpm 5.0 3 min, b & B R EEA DNA. #4218
Taq 2xMaster PCR Mix(TAKARA ) 13 B F5 10 1 PCR S 44 2 |, I3 B8 PCR 4" 18 52 7 14 254444 4% cDNA.

P 1 A AN RS R BT A 095 [T

P1:5 -AGATCCTCCTCCAACTCTCG-3";

P2:5 -GAAAAACCCCACAAGCTTACC-3.

P 1w bR AN I R BT 7 05 [T ) -

P4-2:5"-CCAATTTAGACTCCCCCAAGACC-3;

tj-Neo-rs: 5’ -AAACCACACTGCTCGACCTGC-3 .

1% B R A FRL KRG I, B 2 80/ B 3 B R BES B R 750 bp~1 000 bp, i 5 29/ U H 9 3L ] -
B4 250 bp~500 bp, %45 F b /N ROV EAT PR AN H 0925 8 7 B
1.23 &aR#RLG %7 £
1.23.1 #HA4&EAHNIRR

PRIZ L PR R B /S SRR 4 B PR R , T A B ATLISOIN BRI SR AT 1 — 25 5 0 . ARSI v By /N BB 2 21
RIS 4 e YCOCEE TR & e BE , I A 5xsample buffer,99/100 CZ&FE 5 min, 5325 J5 77X
F-80 “C.
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1.2.3.2  %.9% B 3 52 3 (Western blot)

V2R D M Wt g 58 Jie R U A 8 11 2%l 23 B 0 AR U A% 2 PVDF R I, DL 5% AR 0 3514 1 h, LU
1:1 000 H 1415 B¢ NRAGE UK F1 GAPDH HUiA , 4 CIFH w2 7% , FE B T4 1:5 000 FL Al fs B —4ip, F
37 CHYBLAEIF & 1 b, (i ECL {2 (IR F 3 min, T HEH AR AT B G IF- 3 R
124 RARAYZ T 000 F
1.2.4.1  #2 f JFf 40 ML AR 5k B B 3% 55

A3 HTAE SD R RLCT d) A R =B /0N 3 8 M 5, 43 285 K B i Rz I, /0N B9 702 K i J ot 5 &
1 mm’~2 mm’, I A 2 mL~4 mL 2.5% B F1 1%DNA [T AL 220 68 0 40 5 10 20 i A2 S Bt % ) )
A T25 55388, I MHM (1XDMEM/F12(1:1),0.55%wt/vol 254 ,2 mM & Z Wt , 14.6 mM NaHCO:s,
5 mM HEPES, 23 pg/mL (5 % , 93 peg/mL FEE A, 19 nM 5 AKER , 56 nM JEE, 21 nM 6§ B2 4 , 2%
B27) 35 5% , BN A B R 85% A A7 . IE AL A0 L, 4% R 10° /> 4 ffd/em’ A 25 FE AP T 10 em KR FR LA, T
ARG FRA R FE , R A B A A IR A B R 40%~T0%I , 1 k1 22 0 240 it 1 ) 5 J2 {1
1242 FHAMTILE

FET VI 125 3% 5 O IR AR A 3~4 0, R A IR E S W T S 8 R b T R 3~4 4 S
ST DA SR PRS2 A b R SR R AN AR ST A BOR A K 558 A S S — 1
i) T 60 mm LA i A 22 SR80 20 R 0% 7 LA 35 I 4 it ) K BRERE T . 95 75 )5 FH PBS Tk 25 5k A 1 2 B4
Fi%, 5 3% AL B 52 A
1243 fRED X # 4 0 4 M 6 3% 5

B P E BB G TAEG N NOFT T B M, S B IR R 2 — A8 184 PBS 1910 cm
L HF 7 S0 B S 0 P R R 1 Sk B T, K 2 B R s 4 % 28— A3 18678 PBS 1910 em LA, /N0
25 R BT S 20 20, 2.5% M IR BETE AL 5, FHAS YB3 W0 o A B, R 2 15X 100 I
b 55 3% A A4 60 mm IILH, {7 ] MHM 55353 T 37 CREIRM TP B35 3 h~d h 400 BE /N0 BT
2R 55 3 o R R A SO A — T [ R R SR AU M R TR SR 2 L (R R T 4
JLFI R 22 T A AR SR AR R A T AR SR A TP R 9%, 37 €L 5%CO..

Ke 9% 3 d I AR L (Cytosine arabinoside ) M T $91 il # 22 Ji2 o 4 AR 4 389 1 B, 555 3 d BB 48 1/3 1)
R R B VL AR M A K. I H R BUAR R A9 IR B (0 h .24 h .48 h.72 h .96 h, 120 h, 144 h 168 h 240 h) ik
AT IR, GE 0T NRAGE 36 PR 53 /0y BRI BT A /0 B 8 5 bt 28 0 200 M 1) e 28 /AR 1 A8 A9 g A il 280
A SR IEE I TTA0HT , AITTFE 7R P /N BRURR 28 0 40 B9 AR L
12.5 %34 m ot

T B Y (B8 AR HE 22 ) (mean+SD ) KR , H orign 6.0 HEATGETH 20 M . B8 o A5 50 A5 WA HL 42
p<0.05 HEFTE, “p<0.01 HEFWEE.

2 &%

21 NRAGEERERBR/PMRIERE
2.1.1 ARAEE

B B — 3R IR AR SR AR AN /N B S PR AR, 25 SRR 1A B . iR AT %0, 1.3.5.6.9 5 4 p A= 7Y
INEL 2495 R A RN, 7 .8 5 A A R AL/ N B
2.1.2 NRAGE f& Js 20 42 v 9 & ik

3 2 B 5 B30 S 55 4G I NRAGE TE M 41 2 (i 338, SE 0 45 R R W], NRAGE 78 #i B /)N R i 25 21
WA FIE(E1B) , i —2F W] NRAGE O 245 55 .
22 ERESHETHMAEST
221 RRBELMNZTEMIAEREE SR

%:7% Chojnacki 58" (1) J7 350 I DASca , g 7 AP B e A B il 28 S Al i 85 7 S 06 7 28 . & 2 Fo
TS0 B O R R K B 28 B T A LA R ) R 2, LT 43 WA Y EGF (FGF2 AR 4 R -, W] LAGR A k28 0 2
ML) o34k . BG40 B8 3 85 35 B0 U S o0, vk T A A S5 VR S S5 88 LR R R SR 2 -
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IL I

NRAGE

El1 NRAGEEEFK/PMRIVEE
APCRY ML S8 /N R AL R A . A2 18] - P4-2 Rl tj-Neo-rs 514 PCR A 255 G B PL I P2 5[ PCR YT 345 R . 1~9./NERA JE R 28
M:2 000 bp DNA Marker. B.Western blot %57 NRAGE JE[F ik . NRAGE 7EAR 4121 %A £ ik
FRWIKO /N NRAGE S [H 2 R bR (WT - P A8 5 KO - i FR )
Fig.1 The identification of NRAGE gene knockout mice
A.Mice genotype identification by PCR amplification. Left : PCR results by P4-2 and tj-Neo-rs primer sequences;right: PCR results by P1
and P2 primer sequences. 1-9: genotype of mice No. 1-9;M:2 000 bp DNA Marker. B.NRAGE expression in brain tissue. NRAGE was not
expressed in brain tissue of KO mice, suggesting that the NRAGE genes had heen knocked out(WT:wild type; KO : knock out type)

P EpN NI )
Iz 2 AN R T R RFEIL B B RATE40%L 1, )
élv_kfj:in TG ML 385 15 35 4
LRI A [ . - > A N
EBE R s 7
L ERAES WL |
"*I&HaﬂT
FHIEIH ﬁjﬁ@%ﬂﬂ
RIEFARE SR 85 ZRMATE AR L@H,]m,;“”
2 e T A ||
A
YR
AR 17d /0N B S X g
(H'f’téﬂf/\ih %’
BT R
3MERAI AR -

B2 FERBEMEMREEERTZE
VLT A R Bt 22 B B 2 S ) 30 2, 2 S O B 57 M T o DXt 22 200
Fig.2 The culture method of primary neurons

Experiment took neonatal rat glial cells as feeder layer to obtain fetal mice primary neurons
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222 KB RLe
P BE LRSS 7 B, 104 B B A SD R SRR Kz 5, TR 1% 3 R BRU A 420 5 o 400 L, o7 200 i 3 K 3
40%~70% I ] LIAE A i) 27 2 R (81 3).

3 SDARHMERRMAME
Pl b 0y 3 B A B o 22 R B 2 . S8R FH T A R ORI B2 S, 2 85 e 22 I S AT ML, 15 MMM 1 28 409%~T0% ) /7 A i 22 M A 1) 3 =
Fig.3 Cultured glial cells of SD rats

Glial cells of SD rats were isolated. Experiments used neonatal rats cerebral cortex to isolate glial cells. The glial cells

could be used as a feeder layer of neuron till they grown to 40%-70% confluent in flasks
223 DRBLAVZETMG IR FOES
A ST T A SD R B 28 0 B Al AR el 35 2 i R T /N RS RR 2 TT A L . P2 oT A i

A B0y 5B B 0 h, BT SRR I 24 b AT VFZ R0 8 B R, (AR S FIARH AN RE RS IX 735
48 h, B AT LGRS X 73 596 h W RIFARIE B, 7 A 70 32, 5 i 5 168 b, JE R HE 5 fih (151 4).

4 FESLMERE/NRIEDMETHEE
A=F: 53 AEES ] 535505 0 h .24 h (48 h 72 h 96 h 120 h [ /INERUE S0 i 2 TR 2 AR (2L 6035 S A5 s PR Sk A28 s P i Sk - 28 f)
Fig4 Differentiated mouse hippocampal neurons of different times
A-F:Differentiated mouse hippocampal neurons at 0 h,24 h 48 h.72 h 96 h.120 h respectively(red arrow : dendrites

black arrow : axon ; white arrow : synaptic )

2.3 NRAGE B Xt 42 7T 40 i 534k B9 22 M

JRAR I P 22 T AN AR R ST ST, FRATT EAE T A AR RS 7R /N B A 28 e A0 A P i 2/
R ELAR LB L KB 22 550 H LA I Sz e 79 ol /0N B 28 0 40 B9 2 A 1 O . S 24 SR 3 I 7 AN T) s (] B
(0h.24 h 48 h.72 h.96 h,120 h,144 h 168 h 240 h) i 55 51 FNEY A AU S0 4 22 on 40 i, Toie 2 5l 28/ 4
FLAE LB 2 S 5 H 000 k25 5 (1 5) . 7R BRI L N , NRAGE 3 [5] #i e oxt /1N BRURf 22 0 400
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JEEER 55 :NRAGE 2 R/ )N BV 25 0 22 ST A B 20 Ak 14 5% T

I BEA RN

WT

A

24h

B C
13- 50r
] ——WT w45F ——WT
E 1l ——KO &
2 £ 40 —KO
2 =]
s 91 S35
54l S30r
g ¥ 3251
5 S5k i 220 1
£ 3p EL5p
5 Z10r
1t L L L L L L L L | 0.5 L L 1 1 1 1 1 1 )
1224 48 72 96 120 144 168 240 h 12 24 48 72 96 120 144 168 240 h

5 NRAGEEFERBRXHETH UL HEBZM
A JFARRE SR MM Z AN AE O h.24 h .48 h.72 h.96 h.120 h. 144 h.168 h.240 h (943 LEEHE . 24 b, A VLRI HIE AL,
EIE R ISR FEARENS [X 535 48 h, FZE ] LA S92 X 53596 h, W ST AR T B, I 7 A= 3 3, JE L 58 i 5 168 h,
TR AR G fih . (L@ Tk A58 BTk g8 s ATk 2 fil). B, Co AR RN BE (12 h 24 b
48h.72h.96 h.120 h.144 h 168 h 240 h)fill 5 /Mt B 1 LA KB 240 H e 45 1
Fig.5 NRAGE gene knockout had no significant effect on neuronal differentiation
A :Differentiated neurons captured at 0 h,24 h,48 h,72 h,96 h,120 h, 144 h, 168 h, 240 h. There were many neurites , but they were not able
to distinguish between dendrites and axons at 12 h;axons and dendrites could be distinguished at 48h; dendrites began to form and
produced branches to form synapses at 96 h;large numbers of synapses formed at 168 h.(red arrow : dendrites ; black arrow :
axon ; white arrow : synaptic). B, C: Results of axon/diameter of soma and dendrites number of differentiated nerve cells at

different periods (12 h,24 h,48 h,72h,96 h,120 h, 144 h,168 h,240 h)
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3 e

NRAGE FE[FVE S MAGE S5 1 — D1, 75 200 B Ji 390 . 248 L 18 5 R0 248 000 5l o 34 R ¥ 3 o 2 A
FH . 78 5% NRAGE JE PR 28 T A0 B 40 PR 52 1) £ 28 T s SCRIRFRAE , (ELJE: R SCiR A Hh 17 98 M I Ay 4
1. Feng Z 248 1 76 PC12 41HE Y, NRAGE 38 1 317 Trk-Erk 5538 #%, T 8 NGF-HCH %) 22 28 1 . 1
E. Maheswara Reddy 22V $2HY 78 PC12 40 o, NRAGE A] LU i 3400 MEK A1 Akt {5 S8 5%, FiEm2 I8
B . PC12 20 i B AR J2 5 FH B BIF 9 4t 22 ST At I 3 A AR R TR (ELEL i 1 i 26 TRUAH L 2R, 6 AL Aot 28 T 48 L 1Y)
AL R — B R BR L AN PC12 A0 AE o3 Alad B bR B IX 43 H A 28 R 2, I LR BEIE Ak 2 fil
PNIINA Rz

ARS8 v 1o I 4 R B SR K S ST T S A 2 e B SRR R SRR R L T X A0 R AR X B —
rh 2 R 22 O ME R AN . AR 20 e A 35 R B v s R — S E B e ST R BARAE T LB AT K Al
TR TS, T R AR B2 2% . BRI Ab i B pi 2 e 4 AN [F] 2 AL B BORRIE B i, 25 5 IX 0 LA o
PRIt , AR S0 7 FH 1 57 A B 28 e o 240 AR R 1) 32 )25, 55 35 i B 5 4 v 23 8 o %) S A R 28 e 4 i, 4540
T A TCH R I ROAREE , il 2 A5 e A M ZE R N 8 oAk A, R RE A S 1 S Bt S NRAGE X #f
LI AR A . SEBR 45 R NRAGE JE R bR I, E AR 2 on A i, JCiR 2 il 28 /M A4 B A% LU )5
EW R E NS YA B EMEZER X5 Bertrand 2N YR E — 21 . Bertrand 25 F FH NRAGE 3 K & 5
INERAFFE T TR & B, FL = X i u A KR A 22 5 AR RSP R AR s 77 45 Rl R
FEUER , NRAGE J [R] i 55 % Vg B HEAA R 22 T8 19 43 A B A B S s
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