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[FZE] HY 507 Nogo SLHFIME R Z K L BMAE L LA i Fe s, #9F ERER 2SN S =
Z R R B RRASE. ik A RLRAR AR (PCR) /M MRS B 2 SR A
M55 N (PCR-RFLP) 43#7 /3, AW 47 6l MS B3 & 47 Bilf X BEE 1) Nogo ZE[H 3' iR 415 X CAA 1
A RS ZE A ) e DR TR RN A A L DR R e MEIB R 2K (estrogen receptor, ER) o FE[K Pvull . Xba I BV Z &M/
SAi, R SPSS BAFaiT BRI LS MS FICR. &5 MS 4/ Nogo Del TIZEA 2 [RIF R A ER Pyu Il K
P SNSRI TR AL, & xRS 2 AN E R A SR L (P<0.05). %F Nogo K ER Sy 3L
AT Logisties EIH4MT, ER Pvull /N PR RERFE, 5 MS kA, MHLERECH -1.670 (P=0.013), K4
MS FHXS f R BE 1 95% 1] {5 X 8] 0.050 ~ 0.704, Nogo Ins BIZEA LR, 5 MS KLEBAAK, MHIEREC Y -1.248
(P=0.013), &4 MS AHXHEREE A 95% 1] 51X 7] 0.087 ~ 0.948. 45 Nogo JLH 3' SR 4ALIX CAA sk g4 TT
B RRIDUREATE R MS J5 A5 GBI N R 2 —, T Nogo 2R 3' M R4S X CAA i ARAE A BE 2 2 M DU
ANBEER MS J5 S BEMNEZ—; ER Pwll K PAIAERZHIIUEATE S & MS BRI G IR 2 2 —.
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[ Abstract] Objectives To find the the association of Nogo and estrogen receptor gene polymorphism with
multiple sclerosis. Methods (1) The blood samples prepared from 47 MS patients and 47 normal person who were
matched in age, sex and ethnic were used in this study. (2) To identify the Nogo 3 UTR CAA insertion/deletion
polymorphism, polymerase chain reaction (PCR) and polyacrylamide gel electrophoresis were employed. (3) To
explore Pvu Il and Xbal restriction fragment length polylmorphism of estrogen receptor (ER) gene, polymerase
chain reaction-restriction fragment length polylmorphism (PCR-RFLP) method was used. (4) Data analysis was
performed using SPSS. Results  Significant difference in Nogo 3 UTR CAA insertion/deletion allele frequencies
was observed between the patients with multiple sclerosis and control  (P<0.05) . The gene polymorphism of Nogo
and ER were also analyses using Logistics Regression, the results showed that ER Pvu Il p allele was negatively
associated with MS, the correlation coefficient was —1.670 (P =0.013) with 95% confidence interval between
0.050 and 0.704. And Nogo Insert alletic gene was also negative associatied with MS, correlation coefficient was
-1.248 (P=0.013) with 95% confidence interval between 0.087 and 0.948. Conclusions This study confirms
an association of Nogo 3 UTR CAA insertion/deletion polymorphism and Pvu II restriction fragment length
polylmorphism of estrogen receptor (ER) gene with multiple sclerosis. In addition, ER Pvull p and Nogo Insert
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alletic gene may be protection factors for MS.
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Z KA (multiple sclerosis, MS) J&—Ff
LA B SRR O, P ARAE B 0 T O AR Y
X 2240 (central nervous system, CNS) 84
H B PPN, Nogo S 4 Fpfi 28 LR KA il X+
Z—, PHEA SRR sh A bl 2800 154 1 BE
TIEZRTE. MS IAF RN I RAF I R RS
MS ZRFTRE, 77558 & H T 5 R MR
RV Z RV BAT R OCE, R R 5%
VRARZE &5 A BE R AR E RO WEMR Z IR 1R
IRARF I ME R T RE.  ABFFELL MS S5k
R, VT Nogo JE[H 3" i AR Gifith X CAA i A / G5k
G LA e S5 A5 B DR e MET R 2 AR o BEH
Pvull | Xba [ BEYIZEMS MS BUARHIAHSCHE.

1 ZBEFE

1.1 &

MS 2H 47 5], % MS 39 1 (83.0%) , ¥ i
8 i (17.0%) . WMIEHBES B . B REMH
(RR) %438 f4i], dxkibfEA (SP) 9 fil. 43ilk
H 2003 4£ 9 A % 2010 4F 3 A BHERF KA —
JBEGEAZ N, 2007 4F 9 H #2010 4% 2 A KR
MARERE. 83 Z BT %R  HBGE N =
REEEEDER N . 439 B £ 4 McDonald
(2001) Z KYEMELIZ Wb dE. B 17 ~ 53
4, F¥ (3438931 %. WfE1 NH ~24a,
V44 4.02 a. IEFE XTI SRR TC I R 1)
KK E 47 B, Y8 = ma DU IOl B B, AR
18~47 %, ¥y (31.89+637) . XHEEWIL
BRI L . GO R M e M RS .

1.2 EWHE

1.2.1 DNARE L 94 2l & i R 2518 sk
JAEE Rk (FFR$iEE) 3 mL, B DNA iR 7] &
(AP TARA TR A v R A Feidi I R U
KIZH DNA, 2858 HMR AT OGRS e vk P e i
1.2.2 Nogo ERFEE ST P KM PCR B
RFR 25 pL, HA A 50 ng FER 4] DNA, Taq
fii PCR ISR H) 125 pL, £ 1 pL | F i 9?
(W59 . 5-TCA ACA TGA AAT GCC ACA
CAA-3', Fi#5I¥: 5'-CAG TCA GTC TGT GCA
ATG AAA-3', HEWRSAEMEAREGIRA AG

W), ‘AN LB KB LR 25 pL. PCR
P EEAEN . R RO 45 . 94 CHUAEYE S
min, 94 CA8ME 455, 59 CiB kM ENE40s, $£35
AMEFR. 12 /L e BER IR AL O B2 BLIK A 15, 4%
B 22T B AN BRSO BRGS0 b i PRI 7.
1.2.3 ERERFHBSH P3G EMH PCR b B
BN 30 PL, HA N 0.1 wg FEFI4 DNA, Taq
fiti PCR IR G IR 15 pl, 45 0.5 ul F FiHEg1 90
(EW 519 : 5'-CTG CCA CCC TAT CTG TAT CTT
TTC CTA TTC TCC-3', FE54¥: 5'-TCT TTC TCT
GCC ACC CTG GCG TCG ATT ATC TGA-3', HEH]
JREEMBEARBRA A G . PCR VAR
94 CHIAEE 5 min, 94 CAEPE 50 s, 63 CiR kK
B 60s, 72 CHEAfI 00 S, F35 MEFR. i
YR BA 1300 bp, 43 5IEL 10 Ly 3475 1.5 pL
Pyu 11 i #1 1.5 WL Xba I BT 37 °C 09 HE A E TRLAE
WD) 4 h. 12 o/L SRR IR L BEFBLTK 43 85
WHEEIE 28 T 28 AN RRS 43T L R 5.
1.3 GEit=aE

PRI RO I R R SR SE AR, i
FH SPSS Geitor Mt A v 8dis o b, #5422 5%
KHAZHEARRXCFR x2 KK, P<0.05 NESE
GiitefE X Nogo M ER FERZ A MS B9HH%
MR Logistic BRI k.

2 R

2.1 MS AMRBAEFH. 43 LD

MS 4RI B AR S . P B A T Ge it
RS (P>0.05), WL 1. Nogo FE[H Y] 45 %
LK 1.

Nogo F: A1 Del/Del. Ins/Del. Ins/Ins 3 [A 7l
TEMS R AR A gt 25 (P=
0.167) ; Del. Ins & FEK7E 2 B0 LA 5
R (P=0.028), Wk 2. ERa FEA Pwull
MU E5 5, LA 2.

ER K Pvu Il i) PP, Pp. pp LTI K P, P
EAEREMAN ) A gt 225 (PES
EF0.014 F10.004), WL 35 1M XX, Xx. xx [
FERBI R X x SRR F e E R, AR
4.
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2.2 Nogo X ER EFEZ NS MS HIHHX 4R A Logistic FIIHE R: p. Ins S FEH 5 MS £ 7141
Logistic [E/3 X%, [EIHZERB R -1.670 F1 -1.248, W3 5.
Nogo } ER JER Z 8PS MS (AR

2 ERa EE Pvull Bl S EE S S IREERKE
i3
Fig. 2 The agarose gel electrophoresis of the polymo-

rphism of ERagene at Pvu II restriction

1 Nogo £[H 3' iRk AKX CAA N / REARTEE
5 7515 T U Bt R e PR Tk
Fig. 1 The polyacrylamide gel electrophoresis of CAA

enzyme digestion site
L:pp ZEKEY 850 bp, 450 bp; 2:Pp F[FIEY 1300 bp, 850

insertion/deletion mutation gene polymor- bp, 450 bp; 3:PP JE[NAL 1300 bp; M:Marker.

phism in 3'coding region of Nogo gene
M: 7 F i bR 2, 4:FEH B R Del/Del; 3:5E K 7y
Ins/Del ; 1: 3L AIF Ins/Ins.

*1 MSAGWRA—MHEM Kxs)
Tab.1 The general data of patients in MS group and control group (X +s)

51
45 n FEE ()
B @
MS 2H 47 32.49 + 8.78 12 35
X HAZH 47 31.89 + 6.37 11 36

%2 MS 5%# 4 Nogo EE 3 itARMBEX CAA AN / RARTERAB S HMEMERAENH (n(%)]
Tab. 2 The frequency of genotype and allele of CAA insertion/deletion mutation gene polymorphism in 3'coding
region of Nogo gene in MS group and control group [n(%) ]

R RIS a ENIIER A b
4 5 n
Del/Del Ins/Del Ins/Ins Del Ins
MS ZH 47 18(38.30) 13(27.66) 16(34.04) 49(52.13)" 45(47.87)"
X HRZH 47 10(21.28) 14(29.78) 23(48.93) 34(36.17) 60(63.83)

538 L, "P<0.05.
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£3 MSEZES5WRAER-o £ Pvu | REREREMEFFRNSH [n(%)]
Tab. 3 The frequency of genotype and allele of ER- « gene at Pvu II digestion site in MS group and control group

n(%)]

Pvu IT ZE[R 7Y 1

Pvu IT 25 3L 2

41 5 n

PP pPp P p
MS £H 47 17(36.17)" 11(23.40)* 19(40.43)™ 45(47.87)" 49(52.13)"
POpEESE] 47 5(10.64) 16(30.04) 26(55.32) 26(27.66) 68(72.34)

5384 bR, “P<0.01.

&4 MSAS53HEAER-o EE Xba | (I AEERSH [n(%) ]
Tab. 4 The frequency of genotype of ER- a gene at Xba I enzyme digestion site in MS group and control group

(n(%)]

Xba I F&[X 7Y Xba I S5 KA
4 5 n
XX XX X X
MS £H 47 8(17.02) 15(31.92) 24(51.06) 31(32.98) 63(67.02)
POpEESE] 47 3(6.38) 19(40.43) 25(53.19) 25(26.60) 69(73.40)

x5 SEAMENL (MS) HXERKZEXE logistic @A HER

Fig. 5 The multiple factor logistic regression analysis result of the related genes of MS

T (=02, 0=74) [FHRH R GtE Wald H r AR e 56y J3E 95%C1 (%)
ER Pvu Il K P 4¢3 3 [H -072 0.521 0.019 1 0.890 0.930 0.335 ~2.584
ER Pvu Il /)y p &£ A -1.670 0.673 6.154 1 0.013 0.188 0.050 ~.704
Nogo—A Del 25 5[] 0.257 0.554 0.215 1 0.643 1.293 0.437 ~3.830
Nogo-A Ins 7 KA -1.248 0.610 4.192 1 0.041 0.287 0.087 ~ .948

3 itig

22 R MEREAY B g BRARFAE J2 P X 1 22 AR 2K
We S PEAT R S U i . Mg i, U2
MRS LA RERE. AR BT S HI 7L 5l 49y eh A
745t (CNS) #ifhfa Moy AR AR H A
BR. CNS #2280 A 7E Ry FHAE BB J7iR i Ll S CNS %
PRI TP AE )28 S NI ) DR 552 mih € 1 P2
S CNS FZE A Bl 2 A~ 2SI, B HTafiA
B 28 AR KB 4 Nogo (Nogo—A . Nogo-B.
Nogo—-C) . BEBEAG AH B (myelin—associated
glycoprotein, MAG) . /b5 Ji 5t 24t Jfd i f g W 28 11
(oligo dendrocyte—myelin glycoprotein, OMgp) Fl%K
B K R i B & A ( chondroitin  sulfate
proteoglycans, CSPGs) %5 4 KZEAY, H A Nogo
HA BRI G A A B PE A 325G, TP
ARG P RER ORI T DRI A, HATA N
Nogo J&:— 7l 2 BER A T K # 22 22 48 /0 SR o 4
i DA RIEI9F LEZNE B8 1111 55 R (1S Wla B 1 B ARIVP /S
miilsz i zoTER, RZH A, TR
SSINHIVER, iz iraocisaliB . ARusiEie

Nogo FE[A 3" vk gl X CAA F A / itk RAS A5
CAA JEHIEE, BRI Ins BUSERIEED], i Nogo-A 7 /E
W, MIGSRZ A 2T & 1 Del HYSE JE
KR A Rk 2 P41, 2 el B AR R, T AR
Nogo 22, MIHIHZ ML ITHIEE.

DA 2 T B 8 s h LA L) SR SR A3, A
FRRAT (IG5 B MERCR RE A3 s ek fe s
TR, T e 711 e o B 98 2R R S A1 T AR S M B g 0
PR TR RE T Z2 K b Ak B35 rh o M2 T e
2~ 3 4%, (B EKCPHER R AT LURYT MSL i
R HAEMMAZN ER A3 N A RE R IEAEYIRL
N, HF ERa FERM 1 SN FHESA R T
A FEEETY, e H A AR SR e
MR E] ER FIRIXAINAE, ER BRI E KA
Ttie 22 S0 BLHEZ A ) AR N MERCR I A B
BN, HETIXT MS & R SR AN 7 A5 .
ZE L riR ER o 19 Pyvu Il il U147 55 A2 2278 A 5200
ER BYFRINFINGRE, MISE 0 & MM R W 2By
RN

Nogo MEZ R, 1 ER o NEHIEIEN, 24
i ER « B9/ p Al Nogo [ Ins A7 FERIET,  Fh AL
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BB, B IIREH R, A5 MS. iy
ER o fK P Fl Nogo HY Ins SENIFERIA, 5 SRR RUEG:
shn, R YmerER, SEBMS, HIPIRE S %%,
FIAIGIR A RR-MS; 4#57 ER o BYK P Al
Nogo 1) Del SEAFERIET, Z) R3S I, &5 1)
REFEAIL, IMRERILH SP-MS.

AWFHF LI . (1) MS ZH#5H7 Nogo—A Del
SNSRI E X RELE, X BEZH T Nogo-A Ins
SRS T MS 4l () ¥ ERa YK P
S SE D e /N p SO E S B MS; (3)
Nogo—A Del %53 5 K] 4y il 52 P i 48 048 52 1) Ak
, Nogo Ins SRR MR R Z i s 2 oeiE 2 A
K5 ER o IR PSR4 5L MS A, /) p
I MS WHAEZEIER ;. (4) 1E Nogo-A MMM R
RS FER LT Logistic BIH43MHTH, ER Pyvu Il K
P S LK Fl Nogo—A Del 5L R 5 MS &4 19AH
KMETCGE I 2E L, FTRE S S A g D St
TG o4, H MS 40 R 25000 B & 5% i
AXK, Tt —DY KRR, #7549,

ZERPTIAR, Nogo JE[H 3' A gmAd X CAA i A
[ BRI 7% DL Ko A5 A0 3 RIS % 5 MS HAT AH G M
Nogo & [H 3' S A GG X CAA BLRRAS AT RESE =7
WEANFER MS E A kR NEZ—,
Nogo FE[H 3' g At X CAA i AZAZ AT RE &~ P
DURNFERR MS J5 S BEE I ERZ —; ER JEH Py

Mg 24805 MS HAA MM, ER Pl K P 1]
e J& 2 B DUR A TE S I MS BB fa s R =z —,
ER Pvull /)y p 0] EA MS JE 5 LK 5 Xbal f Y] £
Bk MS ToAHIEE.
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