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BE  ZXEZ5H 548 A F(Sonic Hedgehog, Shh) X HE % F 142 P xR S M a9
RAA R Z AR LT n, KT RAGET S FRERER, FEIELET 253 d, #2 pg/ul
pCAGGS-Shh#20.25 pg/uL pCAGGS-GFP/i 4204 1: 83K i A, 450.1~0.5 pL A AL Ho 12 44 B 4%
28 ER/EI8V. FRIKF60 ms. A FZ100 ms. AR 6K GG M T RAT TN ZALERBEEL R,
W6 hIT 44 2|5 Ao AV AERS, 7RAI R, KA KK IR A FDAPLE EMIRA LR S LM A
X EO TN, SR, WIHE6 MET AR E|GFPY AL, 24 hif ShhE A8 F 69 Az kX
8845 75345 K B -F Nkx2.2(NK2 homeobox 2)#9 & i&, 7 H &% 4% 47 4| Pax7(paired-type homeobox 7)#9
&k, mShhFiz F A BT HMA WA A T AR R, HAShEA S ML TR ETZNETH
T, AR R ARG SR E ARG RE, A MET AT,

X##i7  Sonic Hedgehog; XY JX; 5 #; Nkx2.2; Pax7

Sonic Hedgehog Ectopic Expression Affects the Structure and Protein
Expression of the Spinal Cord During Chicken Early Embryonic Development

Li Xiaoying', Yang Ciqing'**, Wang Congrui®, Fu Sulei', Li Han', Lin Juntang'-*

('College of Life Science and Technology, Xinxiang Medical University, Xinxiang 453003, China;
*Key Laboratory of Henan Province for Medical Tissue Regeneration, Xinxiang 453003, China)

Abstract This research mainly analyzes the effect of Sonic Hedgehog (Shh) on the formation of the
morphological structure of spinal cord and expression of related proteins during the chicken embryonic development.
Using in ovo electroporation, 2 pg/uL. pCAGGS-Shh and 0.25 pg/uL pCAGGS-GFP plasmid were mixed by 1:8
and then with 0.1~0.5 pL accurately injected into the spinal cord on E3 embryo. The condition of in ovo electropo-
ration was voltage 18 V, each pulse 60 ms, interval 100 ms and total 6 times pulses. The positive embryos were col-
lected after electroporation from 6 h to 5 d, for frozen sections. Fluorescent immunohistochemistry and DAPI stain-
ing were carried out to observe the change of the morphological structure and the related proteins expression. The
results show that GFP expression was observed in 6 h after in ovo electroporation. After 24 h of electroporation,
it was detected that the Shh ectopic expression induces the expression of Nkx2.2 (NK2 homeobox 2) in the spinal

cord, however Pax7 (paired-type homeobox) expression was inhibited, furthermore, Shh ectopic expression leads
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to a change of the spinal cord structure. As an important signaling molecule, ectopic expression of Shh induces or

inhibits the expression of related proteins, and leads to the spinal cord malformations.
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A~DAEERE LA, T, A B/ AL C DaRsIR AL, SR A o B~ Shhi LRI 0 T, EVG K M. O N R 5 FE A GFP (4 (1)
RILARLANDAPIAN AL e (4 (I ) A5 R 108 IN; v HOG Shh it S AL ), Dhl i JE GFP (2 () R 1K 45 3 124 Shh A7 A A8 4 R (H 1) -
K~NChy Shhie # 1 AH G FRIA T AR M54 LA Pax 79 e 2 ZH AL (4); NOINKx2 296 H i AL (LL () O~P ok HA AL YL GFP UKL (114
WAL PAPax79E 6 e AL (2L (). A~DAR =1 mm; E~PhR =200 pm; GFP: £k (456 81 ; sp: AFHE; fp: 24K ne: TR

A~D for the whole embryo observed result. A and B show control group, while C and D show the experiment group which have abnormal morphology.
E~J for Shh ectopic expression results. E,G,K,M,O show the merge results of the report gene GFP (green) expression and DAPI staining nuclei (blue).
F and H is the result of Shh fluorescent immunohistochemistry (red) at E3-4 respectively. I shows the results of the report gene GFP (green) expression.
J is the result of in situ hybridization for Shh (blue). K-N for the effect of Shh ectopic expression on related protein. L is the result of Pax7 fluorescent
immunohistochemistryl (red). N is the result of Nkx2.2 immunostaining (red). O-P for the control group. P is the result of Pax7 fluorescent immunohis-
tochemical (red). The scale bar is 1 mm in D for A~D, 200 um in P for E~P. GFP: green fluorescent protein; sp: spinal cord; fp: floor plate; nc: notochord.

El1 ShhFfIFRiEx EHEFSEMRIBXERREHFNT

Fig.1 The effect of sonic hedgehog ectopic expression on spinal cord morphology and relation protein expression
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