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[WZ] B BT BURAHE iR )Z 5 77 W RS 2 (mesoderm posterior 2, MESP2 ) % (K] 4] i + 58 748 5 56 K %
B HM M (congenital scoliosis, CS) KA M KR, FiE:2010 4 5 H~2011 4F 3 A BT F ARG LA R E
REE BRI R AR LR AL CS /R 60 B GBIl 4l) , o 55 23 4 2 37 0l AR Iy 5~23 % 1 13.243.8 %5
100 {51 i FE (A A 25 Ay X B, vk B 42 1) 2 58 o AR 1% 12~16 % 73 12.942.7 % PIAL XS G235 v [ DU
NHE HENARDCHC , CS 8550 T 8 B GS 26 ], 43 9 AN R 13 61 R A7 21 4] AR A i H 4 U P 40 DNA,
TR45 Gene Bank "' AZ& MESP2 3 [H 4 2 (3L 2 AN T exon 1 Flexon 2) 7 15T 51 WK 12 3% 8 %) 95 4 41
P AN ARG ok SR N ] DNA - E Sl e S0 53t ke (0 B 7 P AT 00 R0 1) 26 MESP2 B [ 7
ANH 5 D0 4 S 5 0 IR B DR A0 S R 4 L 56 [ NCBI 6 DN HL N A3 032 38 9 b 8 - 38 9 R A7 Lk 44 %
WRALZ LD A1 8 7 7 91 5 3¢ B NCBI 2k R LN A A Bk DR A0 S8 7 IR A B AT L Xt . Z5 R . 3 (i 4 ) R4
MESP2 £ iexon 1 Flexon 2 YA U578 KOg i) 5% 2 22 S VEAL s 8518 - P B DUBRHUR JEZR G ALY CS &
# MESP2 JE K AP F 027, A B DR AHE h MESP2 JE DA 798 48 5 BUR JE 25 -G AR AL CS &3 T g G
XK

[RBR] e RMAFEM Y DNA 28547 IR 25 77 [ 2 He 5 40 ¥
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Mutation screening of exons of mesoderm posterior 2 gene in congenital scoliosis/JI Mingliang, QIU
Yong, QIAN Bangping, et al/Chinese Journal of Spine and Spinal Cord, 2012, 22(3): 258-264
[Abstract] Objectives: To explore the association between exons of mesoderm posterior 2(MESP2) gene mu-
tations and the occurrences of congenital scoliosis (CS) in Chinese Han population. Methods: 60 sporadic
nonsyndromic CS patients(23 males and 37 females) and 100 normal controls(42 males and 58 females) were
recruited. The average age was 13.2+3.8 years(range, 5-23) in CS patients and 12.9+2.7 years(range 12-16)
in normal controls. Both groups belong to Han Nationality.No significant differences of average age and sex
distribution were found between the two groups. In CS patients, there were 26 cases with formation failure,
13 cases with a failure of segmentation, and 21 cases with mixed defects. The genome DNA was extracted
from peripheral blood sample. Gene exons were amplified.The products of two exons of MESP2 gene were se-
quenced in all subjects. The sequence of two exons in MESP2 gene in CS group were compared with those
in controls group and in NCBI gene bank respectively. Results: No mutation and new single nucleotide poly-
morphism were found in both two exons of MESP2 gene either in CS patients or in normal controls. Con-
clusions: No exon mutation of MESP2 gene was found in sporadic and non-syndromic CS in Chinese Han
population. The exon mutation of MESP2 gene may not participate in the pathogenesis of sporadic nonsyn-
dromic CS in Chinese Han population.
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SERMEH M ™ (congenital scoliosis, CS) &
H T VR 0 v Al O R e S 1 R A R
KR L) N 0.5%0~1%" i ] — Fh 1:d 9 1 41
2 R PE B HERIE N, Hk B 2 ]
TECHE AR R IZR, R T 80 ] 91 0 I 4 44
43 ok 2 i Notch {7 5 i B B9 43 95 B 4
(segmentation clock ) P48, & A WFFEIE L[5
T AR O FE R AP i AR AT S BUA T R E R
4G R MR IS U, R 2 J5 [RIR Y 2
(mesoderm posterior 2, MESP2) & [H j& Notch {5
SN EERS S S EMENIER KT A
WF 52 R B/ B MESP2 5 A 41 & 28 48 A 840™ &
YA HE R B BN, A8 MESP2 JE A A i 5 58
P T O™ H A T B e —— 8 MER R
B A4 (spondylocostal dysostosis, SCD)®, 24>,
MESP2 5 K 4h i+ 578 5 N KB AR LR G 1k
R CS R RRARWAMGE , i, AHFFEXS CS
BH R MESP2 JE K Ah AT 58 A8 ffi A, IR &
el DU A MESP2 2 [ Ah 7 58 48 5 JE £ 5 fiF
B CS RAEZIHI KR,

1 &RE5HE
1.1 —gERt

2010 4F 5 H~ 2011 4 3 AR BEAT FARIE
THASBREG ERR (U2 EE X 4R 2
BAE CT =4 FE it 4 HH MRI )11 CS 3% 60
i, Hop 55 23 i, 4 37 fl, AR 5~23 %, T
13.2+3.8 % ,Cobb ff1 12.6°~43.9°, 1 26.8°+
6.2°, HEBR 5 5 1E 8 CS (4N Goldenhar's Z5 & 1iE | £
F R JHIE VACTERL Z8 G 1FE 2 R IVIRE R 256
fIE | Aarskog Zi & 1iF | Alagille 255 i SCD £ A 1iF |

Jarcho-Levin Z5 5 1E5F ), R4 Hedequist SE0H H
) CS 43 B bR e, 1 B OF LBz )26 41,2 A (4371
ANR)13 B3 B GR-E AL 21 ], AR 48 32 SEHER iy
FE RT3 Sy . W AE TR 22 {51 | AR R 27 1] VR A
YW HE BEHESA )11 ], 18 5 I HES N 5%
WA BEE R A RENAL MR e A X B2
P ) AF DU T fRE B ARG N, Hodh BB 42 i 4 58
B AERE 12~16 %, V-1 12.9+2.7 % AWF5E KR
TR A B 2R e B et T B R BE AR 8 51 43 1Y
] 2 AT

1.2 MESP2 &[R4 5 5 28745 (1) K6

1.2.1  JEKZH DNA (98280 AR “mf i A ™ g
K2 DNA $#2BOR50) & 7 (138 | B R HOR A R
D HEIC CS A XS B4 JE 2 DNA K4 i
RE), 55 0.3~0.5ml 2115 1ml 24k H I A | Hi
FEEA) 5~6 . Zi T E 3min, H ] &ETE 5
—¥K,5000r/min B0 3s, AETTVE, F 1ml GN 25
G sl Ab R s 2, SiENE AT, 5000r/min 5.0
3s, WedEVivE, H 0.5ml 9% I ok 4l AL B i 2
W, BRI AT, 50000 /min 250 3s, WCAE UL TE (4 2R
SiAL A RS R S BB A B (0, PR 1K)
FH 0.8ml JC /K & BE 77, 3B O A e H,
12000r/min & 0> 1min, 38 E K WEE TR
B, FEE0 Tmin, R BRI OB, B B0 aifeit &
A=A 1.5ml B0 $ A 100pl TE 2%
R T ai AL g b ORBERETE A RE b)), =R R
 3min, 12000r/min & 0> 2min,

1.2.2 MESP2 34 F P59 5 R4S Gene
Bank 4, A& MESP2 £ [R 3t 2 4~4h B F (exon
1 fil exon 2), R Primer 5.0 3445} HAM B 3t
frolicit, 4 X519 (R 1), 519h BifFsedg

&1 MESP2ERESETFI5IH
Table 1 Primers of exons sequence in MESP2

i IR (C) FEHI RN (bp)
Sha T EZEgll Annealing Temp Product size
3191 1E [ (Forward) : GACACCTCTCTGCAACCTG 62 549
Primer 1 J2 7] (Revere ) : CACTGCAGACTCTCCTCGCT
Exon 1
5142 iE 1] (Forward ) : AAGATCGAGACGCTGCGCCT
Primer 2 R It] (Revere ) : CCTGGAGTAGATAAGCTGGG 60 651
5191 1F 1) (Forward ) : CCAGCCATACCATGGCAAC sg 408
Primer 1 It (Revere ) : CCAAGCTACAGGACTGATTC
Exon 2
5142 iE [ (Forward ) : CGCCTGGGCATCTTCTACAT
Primer 2 1] (Revere ) : TTCCTTTTCCAGAGGCAAGA 58 501

{E:Eexon 1.Exon 2 HM W3R, GAFM R80T WX 51 900 Fe k4773

Note: Due to bigger product size of exonl and exon2, each exon was amplified by two pair of primers
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YA BRI A AR, PCR 1 MESP2 J: 1A 4 i
F. PCR B AR RN 500l , 246 25p] Mix IR A
W, 2nl 4 DNA, L FUHE514 (10nmol/L) 4%
1pl, 7K 21pl, PCR Wit #2°4 94°C 1min,94°C
30s, 1Rk 45s (GGR lBE IL 3R 1) ,72°C 305,32 4>
PEH . PCR M5 , FRLyk A B 09 3 R B PCR
iR U7/

123 PCR ¥y aifb MMy K AxyPrep
PCR (AXYGEN 2 #]) H Al & Xt 2 4
MESP2 3 [K 41 {2 F PCR =¥k fraifh ., EE 4
. (1)7E PCR RBLWE A 3 S RFLH) Buffer
PCR-A (% Buffer PCR-A A~ & 100pl, fin &
100pl) ;IR 2], 5 B &8 il & & T
2ml B0, 12000r/min #5.0 Imin, FEHER, (2)
A il #5455 R 2ml B0, in 700l Buffer W2,
12000t/min &.L> Tmin, FHER . G)HHEEET
T 1.5ml B0 T e A B b i 25w~
30pl Eluent, ZFE & & Imin, 12000r/min & .0
Imin PEME DNA, $4lifbir /) PCR = #1iE47 DNA
H 3G (b st e KA A ) BRI TE

(19

B 1 MESP2 J[H4h i 7 f ik ] (M : Marker; S: %8 A [A] CS H#& MESP2 JEH AN T 45 ) a exon 1 HI5IH) 1 9718
R B, K 549bp b oexon 1B 2§73 B, K& 651bp ¢ exon 2 B4 1§73 Bt , KB 408bp d exon 2 (5[4 2
5B B S0Tbp
Figure 1 PCR determination of exons of MESP2 gene(M: marker; S: results of exon amplification of MESP2 gene in

JI A FEA 2R T IE Iy, 1E 1 0 5 9 34 2 4
iz R B e m g 14 0 5 10 EE R 10nmol /L.,
JH Chromas AR 18995 41 2H 55 X BR 241 (i) 1 &5 S 5
25 B NCBI & A 2 T A A1 9 MESP2 2[5 4 & ¥
Jr 5 HE AT X% G (BLAST) |, 5 55 491 20 i 0 e 45
55 0F B AL 00 P 25 SR UEAT X o X AT BE I T A R
BAT B 1) I fn LA AIE

2 #R
2.1 PHE R Bk

MESP2 3 K W 4~ 4h i 7 i PCR ¥ 34 7= 91 4
1.5%1 B I M I FL K , 4% PCR =9 %71 1 5 T
1) BOR BEARST &, 40 ST M, ek 45 AR R 3y
TrE (E 1),
2.2 FEs

9 191 25 F0 %k BR 20 MESP2 3£ K 2 440 g 11
7 DL 575 KT I BRAZ AT R 22 A PR A o i 2
X B 2H MESP2 A exon 2 B3040 2 25 5 B
90~290kb X[ )3 &l 3 UL 1&] 2~6

different CS patients) a The product size (549bp) produced by primer 1 of exon 1 b The results of PCR determination

(651bp)
determination(501bp) of primer 2 of exon 2

of primer 2 of exon 1 ¢ The product size (408bp)

produced by primer 1 of exon 2 d The results of PCR
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()

2 a S KRB MM (CS) B #38)MESP2 J£H exon 2 90~120bp AT i b X HE 4L MESP2 £ A exon 2 90~
120bp WM S, BE 5% 4] MESP2 25 exon 2 90~120bp #HELE2 5 B3 a CSE#H (#38)MESP2 LK exon
2 130~160bp I FE 3 b X I 41 MESP2 L[4 exon 2 130~160bp A 5 &1 3% . B % 5 % 16 41 MESP2 &[4 exon 2
130~160bp MHIL T2 5 B4 a CSEHE (#38)MESP2 JEH exon 2 170~200bp T &3 b %I 2 MESP2 JE A exon
2 170~200bp M7 B, 2 50 B4 MESP2 J£H exon 2 170~200bp # L TG 2 5

Figure 2 a Sequencing chromatograph of exon 2 (90-120bp) of MESP2 gene in one CS patient (#38) b Sequencing
chromatograph of exon 2(90-120bp) of MESP2 gene in a control. Compared with the control, no difference of sequence
was found Figure 3 a Sequencing chromatograph of exon 2 (130-160bp) of MESP2 gene in one CS patient (#38) b
Sequencing chromatograph of exon 2(130-160bp) of MESP2 gene in a control. Compared with the control, no difference
of sequence was found Figure 4 a Sequencing chromatograph of exon 2 (170-200bp) of MESP2 gene in one CS
patient(#38) b Sequencing chromatograph of exon 2(170-200bp) of MESP2 gene in a control. Compared with the control,

no difference of sequence was found
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B 5 a CS## (#38)MESP2 JE[H exon 2 210~240bp (97 &3 b XJ B2 MESP2 5[ exon 2 210~240bp (14937 &1 3 .
HBH X 20 MESP2 B: K exon 2 210~240bp #H 16 JC 22 5 E 6 a CS/B#H (#38)MESP2 £ exon 2 250~290bp [l

J7 G b X HRZH MESP2 5K exon 2 250~290bp W7 3, 35 5 %) B4 MESP2 JE K exon 2 250~290bp M JE 2 5+
Figure 5 a Sequencing chromatograph of exon 2 (210-240bp) of MESP2 gene in one CS patient (#38) b Sequencing

chromatograph of exon 2(210-240bp) of MESP2 gene in a control. Compared with the control, no difference of sequence
was found Figure 6 a Sequencing chromatograph of exon 2 (250-290bp) of MESP2 gene in one CS patient (#38) b
Sequencing chromatograph of exon 2(250-290bp) of MESP2 gene in a control. Compared with the control, no difference

of sequence was found

3 iFig

CSh—A> el 22 A MEMR T 23 5 58 28 R B i,
] DUR P SR HER AR 7> BE 2 AR R
[7] — i85 L W] BE Rl A AR X PR IREE 76 A
ARTAD S AR TR - T80 5 A2 AR S ™ e e
Wi . B A KRR E S RZHCS BENH
FE WA A5 4y LY sl L8 300 A Wt g | = FE R s |
i 45 T B B9 IE R R E X AR A A A i ™
I, (24 1k, CS A I DR i A T A
1 22 T ST S E IR AT DR 422 ) < A3 26 7 ) A
RIEH GAS e, L] R R A Uik b PR IR 3R B
Wj/\lﬁ%’f:ﬂ:ﬂﬁ)f‘ﬁ[lﬂ\wqﬂ

CS By % A 5 7 B HERT (A ——K 1" 192
J 539 B R R S DA G . Notch (FGF \WNT
T I R O PR X AR 2R ML T B AP Y

73 i DR 42 8 A T A ——" A1 J] IR E A
T K B E PR Y S A R 7 R TR DDA DG
Horpr Notch 15 5 38 B XA 35 T8 BRTA 3 19 5315
A PLOIEEER], 3hY 5250 B ST UE S 258 AR
KPR A C 3 9 F (hairy —and
enchancer—of—split-7 ,HES7) .8 # 3 (delta-like 3,
DLL3) 4% 3 [A] J5 4 (lunatic fringe , LENG ) i 41 &
TRABT FECEHERL G | A HER B A R Bk 55
F A HE R JEZ09, Shinkai SFOURF5Y & 8L DLL3 3
AP G T BUN R HESS A T | A HE ST
Rl ., Zhang S59% B LENG & B A 5758 A8 1)
N B SR TN IR LI R ME AR K 5 R
Bessho M1l HES7 J [H A i T % 728 7] S B/
BT B 23 T AN B IE W AT, A S ECEHER
HIEBIE . Saga SR MESP2 &P R 19 /)
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BRCHR BRAA S 434y A B MEAE BORLA L H BT SR
B, A& MESP2 HES7 .DLL3 LFNG & [ 4 2.
TRAR 5 N ML B WAL % U AR 710 ]
H T A 8 08 I 439 9 12 o ™ EE Y SCD, H
JBTLEAAERL CS, 32 23R BLR 45 Al 7™ 5 43
TR R T R B0 B8 R (W] B A A AT AR O
A B AR (FE S BT e CS I8 ARLE A 1E
R IR R e R B B R A SO i R BT
SEEAY A FE

184, WAL Notch {553 [ L P AM 128
TRASHORMWAELE SRR CS KA Kt
5%, MESP2 JLBHfF A2 15 S ik q21.3, 2
Notch {5 7 [ A HE JE R, & 46 bHLH AU 5% 5t
K F 7 A5 A Notch CSL B & HL75 #4751 Thx6 %
DKl ) 1)t S L7 AR, L RS2 g e e
RS TR BB T RS TE A TR A R Y 43
5P, Whittock 558X} 1 ANFK & SCD B & 4T 0F
5%, KB MESP2 #:[H exon 1 K4 —FpaisEE
A T SRS 7 AN REHEAT TE R 1 BT U1
Cornier ZE20%f 12 MK & Jarcho—Levin %2& & fiF
BH MESP2 J:PH 41 A7 i A, A I HE A Ak
B RAEMWRRA . B E103X E230X JG X %A%
I L125V Hif LS X BL 58 G 34 E 2 142
AT QR #7555 bHLH X 38— > {3 57 52 28R 1 5%
i, AT REREFRIE . R0, Gucev FEPX]
— % Z W SCD # # MESP2 HES7 .DLL3 &
LENG R A0 i 7 3E 700 5, K Bk 26 35 K] i) Ak
WY ITRERE, AR Notch 55
% LAt I PR S A7 G ARG X 60 R 1 AR 25
AAERL CS HE AT 100 ] {8 BE N ) MESP2 % A
WA F (exon 1 Fl exon 2)FEATI0 7, 45 5 i
75 ) 2EL RN BR 2 MESP2 35 [H Ah i 72 Jo S
HATRE I A« (1) A 53 A 2 110 55 151 4 S A8 45 5%
() R AR 28 B AE T CS (PIRS7 1 3 A 2 A 1k
PR BB TR R EORA R HEBR T M E Y
IS LR AAERL CS, (2) ABFFE H LI Noteh %
53 % i — > FE [ ——MESP2 #: [X | 1 Notch 15
53 B H 3L Y (HES7 .DLL3 #il LENG), FGF |
WNT 15 538 [ 5 [ K iX = 4k 20 LA 5 38 B A0 Y
K5 B HERT AR —— IR i 5 3 1 2 DA
R, XEEELHAN G 15 H 5 E R T RIE W )
XK Giampietro S0 U (1 50 1) JL 2 A
CS 3 DLL3 24N 77, ZBL 1 CS /&

# exon 5 KAERAE . Ghebranious ZFP%} # & 1Y
50 I JLE A CS B T WA B Fififr , &
B3 B CS B T RN T RA %A, Hp—
BIHELE A AR CS B KPR T2~L1 7K HEfA
WHE , A F 5T h MESP2 3[R 95 4~ A0 S 70 &%
SR A R AR SRS 18192 2407 5 25 LR OR CS
HBF R T E S Notch 15 5 38 % I b 3t A
(HES7 .DLL3 Il LFNG 3£ A ) ,FGF \WNT {5 5 i
P PR B = 2% 22 WA 53 B A0 1 B R AR B S
WA K, (3)IEHEMIAIEHZLE CS L h B &
FEEAEHI22, Erol FWA R 7 M H HE B E an>f
MEAR I IE 1) & AEAR T BB S5 IR BE I R AT 5, hi™ &
A ETIE 0] g 53R AR A G, AR AR R A iE
I A B R EA TR 9, DRI REHERR PR B A 3
TEAER CS B R AL BT RS A /R H

i F MESP2 %t K A4S 40 2 7 19 1 5 e
K, AL HZ I exon 2 90~290kb ( STk i)
TH 2 X (6] By i M 92 AR 120 1 % BE2H 55 55 451 26 67 )
P S 25 5 0 76 % X9 ) 40 MESP2 3% [
exon 2 LR KA,

ZE LTI, AR A5 SR A b [ DUE LR AR
ZEAHEAL CS 5% MESP2 2K 4k i 7 e 5748 | o
FE DU AR MESP2 25 R 4 1 58748 45 1k
LEAAERL CS RIF T RETC G, HFRY RAFEA & Xf
2R g 2 DX IR B DX i — 25 B IE
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