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[# E] BH: BHRKEBEDIAEIEPIERMETES (CRMPs) Kk mRNA & E#E, K& A RT-
PCR F Bk B A& B AR B Bt CRMPs K3k mRNA (33K, 4R :RT-PCR LY HKESRITKEHEYE. A
B B-actin KK HERT S KELH BER, CRMP-1 mRNA U4 BASERELRE  HEARHE
k(P <0.05), CRMP-2 \MHh RESERENFHH MM AL, BERHEXEM(P <0.05) , CRMP-3 DI ERL A1
BREXBERERE KPR ERERE(P<0.05), HERKERS(P<0.05), CRMP4 £/ R . FERBAMSER
RILBEE, REBFRBMMBE(P <0.05) , CRMP-5 ERMHEH BEERE, UHERHBERERRE , HF
BEXBEERE(P<0.05), lBEERB(P<0.05), Lit: \NIEFRPESFEY, CRMPs K%K CRMP4 B2 E TR
FRARH, REB AT EBHRS L, Hh CRMP-3 #1 CRMP-5 X B FHRALEA , FEREFIA B IREEHNE,
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Expression of CRMPs family mRNA in the development of rat hippocampus

LI Bin', WANG Yuan-yuan', ZHANG Ji-feng', GONG Xiao-bing’, GUO Guo-ging', SHEN Wei-zai'
(1. Department of Anatomy, Medical College, Jinan University, Guangzhou 510630, China;
2. Department of Gastroenterology, the First Affiliated Hospital, Jinan University, Guangzhou 510630, China)

[ Abstract] Aim:To investigate the expression rule of CRMPs family mRNA in the development of rat
hippocampus. Methods: The mRNA of CRMPs was detected using RT-PCR. Results: Limpid electro-
phoresis strips located in the contrived position. The expression of B-actin was similar in all rats. The
most expression of CRMP-1 was in neogentic and juvenile rats, and the least was in adult rats(P <
0.05). The expression of CRMP-2 be inclined to increase gradually from embryonic to juvenile rats, and
the adult rats were less than the others(P <0.05). Compared with CRMP-1 and CRMP-2, juvenile and
adult rats expressed more CRMP-3, the most was in juvenile rats( P <0.05) , but the least was in embry-
onic rats( P <0.05). The expression of CRMP4 was almost in embryonic, neogentic and juvenile rats,
but weaker expression in adult rats( P <0.05). The expression of CRMP-5 was more in all period and
mainly in the neogentic and adult rats, the most was in adult rats( P <0.05) , the least was in embryonic
(P <0.05). Conclusion:Exclusive of CRMP-4 stabilized high expression, from embryonic to juvenile,
the other members had the tendency to raise gradually. CRMP-3 and CRMP-5 kept up higher expression

in adult rats among the family.
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%30 %

58 R 15 E 5 (collapsin response mediator
proteins, CRMPs) K &, X #8 TOAD-64/ Ulip-2/
DRP-2 %, 3 CRMP-1,2,3,4,5 5 MR A,
ETRMEZREAEIBPEERE, M EHE
FEEMEKTE . CRMPs & Ras # {4147 GTP
### ( ras homologue GTPases, Rho GTPases) {1E Al &
Y FETHREAANSEESHER, THK
VWAERAR ELETHENRENBE, MR
EERMBREERTIEATERY, #E24
LRERBGEEESBREMENENTERME
BEMENERFREARENERKNIE, BEZ
ERE TR A& N 4%, CRMPs RE AR F
EHRTHED BEIRMASTRERITENR
%45' 3415 T CRMPs 3K OB 54 B T MM
ZNRENAETLIBRENEMEE B,
BRI K BB S K [ & § B Bt CRMPs mRNA
BRI, T CRMPs XA TN E R 5A
HEEHNXFR,

1 #MRMAE

1.1 #Ri5EA

(1)x%zhY AR H B/ SPF FiFiE SD K
R12 R, amEh ERKEXRIY PO, 3WF
A[iE 5 SCXK & 2006-0015, KB/ HitRaES R
TR %S WobRE, BERA I (E8 ~21 d) 18 d B4
(PO~15d)1 d. 4h4FH(PI6 d ~2 )1 A REF
BM(P=21H)3A,&H3 K,

(2) EZEH  Trizol 3 Invitrogen 24 717
RNA PCR Kit(MMLV) \Taq & .EB % # . &% 100 bp/
150 bp DNA Ladder Maker #§ H§ TaKaRa 7Y &];
DMEM/F-12 3} Gibco 2R}/ ; fi 4 L 1 B AT M
WEEAELSYE EBEYIEERRFERL
BlE Mo
1.2 A%

(1) 5198t M Pubmed ] genbank $2EUK

&, CRMP-1,CRMP-2 ,CRMP-3,CRMP-4, CRMP-5 HI
B-actin mRNA £, #5115 4+5] 5 NM_012932 \NM
_001105717 .NM_012933 \NM_012934 \NM_023023,
NM-031144, 1} B-actin %1 58, A Primer 5. 0 K {4
BtsI S (R 1) . #5354/ DEPC &3 K
RN 20 pmol, -20 CRE,

(2) B RNA #£80  RERAKRELS BRI 15%
KA SRR 1 mL J5 A O 5K A TR B 1 T 4
A, RSN 15% K6 E BB R TR
Bl B RG BR BTAE R B R R B
5% EXE PR | min J5 R BB B DHH, B
ARG PBS WMHE 2 K, REALEFBIEKSR
AFHIA 1 mL Trizol 573 ; A 1.5 mL EP EE R
E S min J5HBZEF Trizol 1A 0.2 mL EI5RIZUE
% 10~15s,#E S min; AL E/F 4 C,12 000 r/
min, B0 30 min; /NG I HR_E (29 400 2 500
wL) F 5 1EP %, i1 % A KBS 80% B9 577
B2, 242,10 min B ;4 C,12 000 r/min; E.0 10
min, & FWER L HFEEHRE L RGTERM 1 mL
PRBSHR 75% vk DEPC K Z REV5 % ;4 °C,7 500
/min, B0 Smin, F FIER, B2 T 20 min; B
T/ RNA 43 1% #% T 20 pL DEPC K, FI%4h
AMEFEEEAG 260 nm LRI 260/280 {E 4T
RNA S BAMFEBEK . R LR DERELFE
REFH KT 1.8, REKRKEY KT 20 ¢/L, A
DEPC K# RNA REKEAER 1 o/ LAHFELR,

(3)RT-PCR

ORT £ 5 . FLE R %R K, BMEREN
20 WL MR Rtk %, 5 RNA #8471 wL.DEPC 4t
K 11.5 pL.oligo(dT)1 pL 7£ 65 C KM T K
5 min; 7K EBR¥%,2 min WINA M-MLV R #% %5 1
L5 f% RT 0P 4 pL.dNTP 1 WL RNase #1415
0.5 wL; & BT R KMY 1 cDNA:42 C 1 h,
99 C 5min,

*1 CRMPs ETFi5IMETF%

#H 5' -3 L5 5'-3"F#5 1Y KB/bp
{B-actin AGA GGG AAA TCG TGC GTGAC GGC ATA GAG GTC TTT ACG G 272
CRMP-1 CCA AAT CCT GCT GTG ACT AT ATT TTC CGC ATG GAC TAA G 218
CRMP-2 AAT GGC ACT GAG GAG CG AGA CTT TGG CTG CGT TG 109
CRMP-3 TGG CAA AGA TAA CTT CAC GCT G TGG TCA CGG CAA CGA ACT CAT 125
CRMP4 AGG AGC AGG CAC GAA TG TTC CTG GCT TGT GAG ATG 187
CRMP-5 CGA ATG AGC GTC GTC TG TGC GAG GAT ACA GGT TGA G 112
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PCR 5 Bl PCR S0, B MR H 20
pL BN FR , Ho 10 £% PCR ZE ik (& 1. 5 mmol
Mg®* )2 uL.dNTP 2 uL.Taq f§ 1 pL XU%K 12 pL,
LHBI1 1 WL AT H#514 1 pL.cDNA 1 WL 35T
B I kA4 34T PCR B ,94 C 5 min 30 x (94 C
30 .61 °C 30s.72 C 1min) .72 °C 10 min,

(4)PCR =4p#a PCR™=#S pL i1l pL 5
1 loading 2% thBIR 51 JG A, IR B VR 10 mg/
mL R Z5E 3. 5 wL FHERR M BCR 2% 37 R5 HE B
HL 7K, B HE 100 V 13K 2 min f5,70 V 813k 30 min 5
FEIMTTUREER, HWEM QWin K445
. CRMP-1,CRMP-2 ,CRMP-3 , CRMP4  CRMP-5 #i B-
actin R NE
1.3 SitESH

LR S B-actin Bl EE M LEEH
FYMRBKE, BRAKREERN 3 K, TS 5dE
FASPSS 11.5 fE M EA BB B EH,P <0.05 &
FEit¥ER,

2 HR

2.1 AXRBIXEEHY CRMPs mRNA Kj&ik

KB & T &6 5 CRMP-1 ,CRMP-2 ,CRMP-
3 .CRMP-4 #i CRMP-5 fj RT-PCR 7 & iy i ik &4
M. 25 KRS S mRNA it RT-PCR 3k
BRIP4 B IKE , £E 218 109,125 187,112 bp &b
HBLE W K &, ThRY K E S IRIHKEH
W4, KBS DNA MHE M 244, WS B-actin
) PCR P=#y ik &R 6L F 272 bp, FEMEMG B4, 4
EMPER KERY— X LHABHRE(E),
CRMP-1 #j PCR =48 jk &7 0 F 218 bp, AFT 4
R4 E R FARGR, BUE IR N 8 &0, 21
FKERE,KAH(E2),

CRMP-2 ) PCR F=#y s 3k 2/ 7 F 109 bp, 1&
RRG BRI FRHESRER AT HER
KABHBHE, RERTBHXHRD, 2MEER
A(E3),

CRMP-3 i) PCR =¥y ea Jk &k iL T 125 bp, LA
HMERKRERR, R FENGFERBERERR
S EABE REH RN TR BRELRNET
JER ST AET A B (R 4),

CRMP4 () PCR =4 3k 24 2 F 187 bp, iE
B BTEMENE 3 MK B RN, £iE
oL RARY BT, KA (ES) .

CRMP-5 ¢ PCR o4y ik &t i F 112 bp, LA
BRI E, RNE, G B E M E BRiE
BEK, EP UK BR&RD(E6),

bp M

% 500
800
500
300
200
100

M. 100 bp ladder maker; 1. BB ; 2. Fi/E R 3. 418 4. AR
B 1 KEED B-actin fJ RT-PCR Bk H

bp M 1 2

M. 150 bp ladder maker; 1. B B; 2. FAER; 3. 41K; 4. R
B2 KR5S CRMP-1 ) RT-PCR B ik%E R

bp

M 1 2 3 4
1200
1000
800
500
300
200
100

M. 100 bp ladder maker; 1. Eﬁﬁa,; 2. ﬁftﬁ; 3. ﬁ]ﬁ; 4, ﬁzﬁ
E3 KEEDS CRMP-2 i RT-PCR ik 4R

bp M

1 2 3 4

M. 100 bp ladder maker; 1. B B; 2. iR 3. 41K 4. KR
B4 KBS CRMP-3 i) RT-PCR ikt
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530 %

M. 100 bp ladder maker; 1. FAR; 2. iR 3. 41K; 4. B R
B5 KH¥D CRMP4 i RT-PCR KR

bp

1 200 =

1 000
B0 BB

300
200

100

M. 100 bp ladder maker; 1. B&RL; 2. HiEB; 3. 418 4. BR
6 KE¥%D CRMP-5 # RT-PCR k%&£

2.2 XREDIHZE & CRMPs mRNA Rikf)
TR

KB DEN KB B-actin BIKKWH KK
BT B, A F 252. 80 & 255. 00 2 fd] ; CRMP-
1 mRNA WEEMNEREZSENBRE LA BE T
BRI S &AL, HZ R (P <0.05) , sUAEHT B
BB, 5B FEMSERRLE, ZREE(P
<0.05) ; CRMP-2 mRNA (&L B MNEHRHZ 54
e, RS FERRE, EREE(P <
0.05) , BEMBBERLD, SRR FEMYER
% %28 L (P <0.05) ;CRMP-3 mRNA %
BNERZEGFEHE EABE, HPYOEHER
ERABEE, SERMHESLE, ZREBE(P
<0.05) , REMBENFERBRAF TR, 5K
FAESHLBRIIAE G iH#FE X (P <0.05) ; CRMP4
mRNA FIRIXERE FEMNERNBRTHREER
(%£2) . BENBRELRVAREE, SR FHEM
SENBRUEREENAB TR, ZREBE(P<
0.05) ; CRMP-5 mRNA %3k MRS 2 UAE B BUER
AE BRFREREEER S, SRR FEMYE
BHEEHITFEN(P<0.05,%2),

®2 XREDEZHEMY CRMPs mRNA BREH (X +5) RES

#H n R FEH Y14 BAEEH
CRMP-1 9 0.490.19 0.74 £0.31" 0.68 £0.24" 0.21 £0.05"2
CRMP-2 9 0.58 £0.18 0.63 £0.25 0.83 £0.24" 0.39 £0. 12V
CRMP-3 9 0.25 +0.03 0.43 £0.15 0.76 £0.25"? 0.64 £0.22"?
CRMP4 9 0.50£0.12 0.51+0.19 0.49 £0.22 0.29 +0.06"2Y
CRMP-5 9 0.35+0.13 0.67£0.26 0.55+0.17 0.88 +0,25V2)

1) SRS HE, P <0.05; 2) 5 EHE, P <0.05; 3) 54EHE,P<0.05 @

3 it

CRMPs RiK 5tk b MR BE KA XS,
AL LR B FERRR Z4IFE B CRMPs % 15
WENBR KT HEE, B CRMP4 BETFREZX
KIS, AR A BA BE & S BRI
BZHENBERMZTREFERNERENE. /£
& Rho GTPases B F ¥ {55, B AW AR B RE
HRBRESK, AHIMRKSAEFSEZIKE
A5 a5 CRMPs i %77 ,CRMPs 5k R &S
EO-RAZS, MAMERAMENESY B
HRAERREENES, CRMP2,3,4,5 {RH#RE

A4, CRMP-1 Xt RE WA K BEE W HERA
CRMPs mRNA 7EfRIE Z 4 E M BRI K FREME
RERGENBRUMEBEHELREELEKT
BT R R MR ; B TN & £ BLA CRMP-1
EEERX UHAFERFENREENABNES
L,

CRMPs KB AEREN BB LARRED
HBI4ML, CRMP-1,2,4 mRNA 3588 B8,
CRMP-3 fl CRMP-5 # % , SR CRMP-3 R F414EM
B, BETFHEBEMEFAEN R, #R CRMPs KRR
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Z R, % KRBDEE RS CRMPs K% mRNA fRiA 627

REBDRE AR BT EERERRNER,
#iB% CRMPs 5 , LA I B R EE MM E, T
BEREEREREHY . REFBRBEINEED
ZRABRREAKSHRFANHERAZEERE
B TFURIGER 5 R F7 72 40 0 161 Bk R RO B 28 A
E,REE KPR E L, CRMPs R &,
RIfes R, BRtE ERBKFHMLBTRESR
BHZTRENERDREL, EER/FH2TREL
REBE RN EREEEER,
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