P EERHR S22 4R (A AR )
ACTA UNIVERSITATIS MEDICINALIS NANJING ( Natural Science)

LPRRE 2]

. 426 - 2013 4F 4 H

MIA =20 JE i TCEE AR RR o AR R B A

AR BT U ARAR, T B IR E 7 R AR

(R ERLRA AL S > TR 22 15 F AT 210029)

(8 ZE] B HETRAZEENEISE A (melanoma inhibitory activity, MIA) FEIEMNIE R IR AG L & HIER . & R EHR
HOTUE MIA FF80ZEAR I TUE EST $E 2 Fh 83 MIA 751, I F RT-PCR ¥ K P 5 HFE M = pCS>, AT 7 A F RT-PCR
RMAE G & B 4B MIA mRNA (93635, i B A0F SR 5 00 R SCEERZ TR morpholine(MO) R MIA ; FI FHEE R JF A 2458 K
WIRRE RS 19335 5 R  JERE B AE DTS MIA K5 FEMHIG & B R b MIA D SZRE IR T IGRrEe Rk . mils MIA &
FHNEREEFLIA A A LE , IR AR L xbra 2235 B 3240, I N AR 2R PR L sox] 7o RIATCH BtAE . 4518 MIA ik FHE
PTWERR IR & B 2 BB, midls MIA S0 B2 AT A%

[X8IA] BEEMHIED SIS LRk T ; hitZ
[HESES] Q132 [ XRkFRERD] A [XEHS] 1007-4368(2013)04-426-06

doi; 10.7655/NYDXBNS20130402

The effect of MIA on mesoderm formation during embryo development of Xenopus lavies
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[Abstract] Objective:To investigate the effect of melanoma inhibitory activity (MIA) on mesoderm formation during the
embryogenesis of Xenopus lavies. Methods: The MIA sequence of Xenopus lavies was verified in EST database ,and then cloned into
pCS* for sequencing. The expression of MIA was detected during embryo development by RT-PCR analysis. The micro-injection of
morpholino (MO) was used to knockdown MIA. The expression of marker genes was detected during germ layer formation by whole
mount in situ hybridization. Results:The MIA sequence of Xenopus lavies was precisely cloned. The expression of MIA was detected
at all the stages during embryogenesis. The knockdown of MIA by MO injection caused the delayed blastopore closure,inhibited the
expression of mesodermal marker gene xbra compared to normal embryos. Conclusion: MIA is expressed during embryogenesis of
Xenopus lavies ,and MIA could play an important role in the mesoderm formation.
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1.1 ##
111 &35

NGE AL PE R ZE  (human chorionic go-
nadotropin, hCG) W F 32[F Sigma /A #],DNase [ [
HIVEAZ IR N DI, 3005 553850 & RevertAid™ first
strand ¢cDNA synthesis kit ) 9 il &K MBI Fermen-
tase 73 F] ,RNA 2l fb 1257 & RNeasy kit 14 [ 1%
Qiagen /3 Fl , Dig-UTP . anti-Dig-AP .BM purple ¥ F
it Roche A ], anti-MIA (%R s BEPLIAR) I H
£ [H Santa Cruz AN F],
1.1.2 51#% MO

ve BETCWE MIA B 519 P 902 . B 0iF .5 -
CCGGGAATTCTGAGCAGAACAGTCATGTTTTGGS'
T3 CCGGCTCGAGTCAGTGGCAGGT-AAAATCC-
CATT-3', #U MIA FR 0951907500 . LiiE.5'- T-
GAGCAGAACAGTCATGTTTTGG-3', Fij#:5'-TCAG-
TGGCAGGTAAAATC-3', AL H4 BY51 41751
. b5 -CGGGATAACATTCAGGGTATCACT-3',
%5’ -ATCCATGGCGGTAACTGTCTTCCT-3, J2 X
TN R morpholino (MO) i 3¢ [E Gene Tools 2\ F]
G, ARG MIA 5'0 7 9 3 HRe S ST MIA 1
MO i %5 4 MIA MO, HJ¥ %514 .5 -CAAGACA-
CACTGCCTTCCAAAACAT-3', X8 MO J¥5 K .5'-
CCTCTTACCTCAGTTACAATTTATA-3'
12 7%
1.2.1  #HkMyzE

FR 3 Ay JTUE MIA 741 (NM_001142244) , 7F
JE P IUE EST $54k e b 4% 21 &5 B2 W] U5 % 51 )5 971
(Xt7.1-CBTC1303.5) , %5 A AEMTUE MIA, AR 1L
RS, P16 T MIA g X, I8 H s
F pCS™RAA I, A5 4% 0 pCS*-MIA, FI Tl /7
1.2.2 JEREBAER R ARIESH

SEIGHT 12 h 2247 S 300~600 U hCG 17 S

PEMAHEDN RS2 06 /NI ZSBRSZRE IR A M
%%, 7E 0.1 x MBSH (1xMBSH:88 mmol/L NaCl, 2.4
mmol/L.  NaHCO;,1 mmol/L.  KCI,0.82 mmol/L
MgS0,,0.41 mmol/L CaCl,,0.33 mmol/L Ca (NO;),,
10 mmol/L Hepes,pH7.4) Th55% EHN & BB,
NG BG4 B Nieuwkoop Fil Faber 434011 ZEARHG
VU4 HIIREs 50 ng MIA MO Bz %t HE MO (CoMO) 715
A 4 gl BT SR Bk S R 2Rk 40T

1.2.3  RT-PCR 547 MIA &k

AR R BEHUE RNA, DA DNase [ 1646 H
RNeasy kit Zlift RNA, HU 1 g % 4R B RNA F)
H RevertAid™ first strand cDNA synthesis kit 3% 5%
7 ¢DNA, VL HA FERZ B0 B 2wl 3 S =tk A 7
PCR ¥ 3400 MIA, SV A5 :94°C 5 min 281,
94°C 30 s,55% 30 s,72°C 30 s,30 PME#H,72°C 10
min @fﬂgﬁﬁao
1.2.4 Western blot #m] MIA %£i&

WCENRIG , BB 1, SDS-PAGE HLIK/) B3 5
PR 2 PVDF I L, iMA anti-MIA (1:800) 1A
—% IgG-HRP (1:1 000)1F A =i, ¥ ECL fb22 k&
SEEYIMEA T PVDF 5 E, XF X & b7t B
SRER AL,

1.2.5 R4 H &

# pBS=xbra DA Sal 1 BV, pCS*-Sox17a LA Cla 1
Y], T7 RNA G BRI TSN 5%, G iU S RNA
WAL, VAR Z A Dig-UTP UFRicHRET
1.2.6  HARIERG RAL S 3

W | AR & B B B , EA TR0 R 21
SKALE FEE A B K AL3 30 min J5 2EFT 24 AE I
=38, A anti-Dig-AP $UIEJG IMAJEYIE BM pur-
ple #4178
13 %t

FHHE IR BRI I G A0 3R 58 53T B bR 55 1 6%
FEE ., KOG IR + e (X xs) Fon, FIH
SPSS10.0 Geit# -4 TRt ¢ A5 50#r , P<0.05 A
S HAGI2EE L,

2 5 R

2.1 MIA 53] 547

XFE U TEE MIA J791 534 & 30 (B 1A) T
MIA 4 384 bp, gify 127 NEIERR , 5 PG JIUE
R IR =5 3k 95% , 1111 -5 W L 3 490 [R] 5 A X 341K
5N MIA JEA AR R 61% ;557N B G, [R] U8 14
7 62% (&l 1B), LRt 4 KRB, AF/NER
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Figure 1
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Figure 2 Expression pattern of MIA during development
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TEMEL BRI MIA S IG & B W RA S | it
— 25 I A 2 5 A i B MITA Xt IR 20 B 5%
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I xbra RIBEIFE; WIREFREIEA sox17a
TR THFLNEBINIRZLL . 51EH RIGAH L, D
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Figure 4 Knockdown of MIA caused developmental defect(x20)
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Figure 5 Mesoderm formation is inhibited in response to MIA knockdown in whole embryos
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