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[ Abstract ) Objective  To investigate the function of Smad2/3a on vertebrate neural crest cell development.
Methods Knock-down of smad2/3 and overexpression of casmad2 and smad3a were achieved by microinjection of antisense
morpholino (MO) and mRNA into one-cell stage embryos, respectively. Then, the expression of snaillb, sox10, foxd3, and
crestin in MO-injected embryos and crestin in mRNA-injected embryos at the 6-somite stage were detected using whole-mount
in situ hybridization. casmad2 mRNA and smad3a mRNA were used to rescue smad2 and smad3a morphants. Results
Knockdown of smad2 and smad3a resulted in a remarkable downregulation of crestin, while there were no obvious changes in

the expression of snaillb, sox10, or foxd3 in the smad2/3a morphants. Knockdown of smad3b did not inhibit the expression of
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crestin, snaillb, sox10, or foxd3. Overexpression of casmad2 and smad3a led to an upregulation of crestin. Overexpression of

smad2 and smad3a restored the reduction of crestin expression caused by smad2 and smad3a depletion. Conclusions Smad2

and Smad3a play key roles in the regulation of expression levels of crestin during neural crest cell development.
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MO validity detection
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SM1-FP GACGGGCGTTTGCAAGTGTCTC
SM1-RP GAGACAAGTGACGTCAACCTCAATAATGGG
SM2-FP TAGAGCAACTGCGCCGTCATAGCAATG
SM2-RP GCTCGATCCCTGTTGGGAAGTTGG
MO-FP CGATAGAACAGTGGGATACCTCAGG
MO-RP GATTCATTTGCTGGTCACTGGCC

ctrl-FP CTCCCCATTCTCCTAGCCTCCATCTG

ctrl-RP TGGTGTTGCGGTTTTGTGTGGTG
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Table 2 Primer names and sequences of the synthetic probe templates

5194 FK Primer names

AR (5’ to 3’ ) Nucleic acid sequences

crestin-FP GAGAAGCCCTCATCAGAGAGTTTG
crestin-RP TAATACGACTCACTATAGGGGTTGCTTGTCAGGCAGAATCAGG
snaill1b-FP CGAGGGGATATTTACAAAGATGCCACGCTCATTTCTTG
snaillb-RP TAATACGACTCACTATAGGGCATTTAGTCACTGAGGCGGTGTGTGTCCAC
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Note. A. Schematic design of the smad2 SM1/2 primer validation.
Cyan primers and purple primers were used to detect the effectiveness
of SM1 and SM2 injection alone, green primers were used to detect
the effectiveness of SM1 and SM2 injection together, and blue
primers were used as positive control. The red short line indicated the
combination position of SM1 and SM2. B. DNA electrophoresis
results showed that SM1/2 affected the splicing accuracy of smad2
mRNA. The arrow represented the target band, and the triangular
arrow showed the emerging splice.

Figure 1 Validity detection of the smad2 SM1 and SM2
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Note. In situ hybridization of marker genes of neural crest cells at 6-
somite stage (bar=200 wm). (The same in the following figures)
Figure 2 p53 MO does not affect the development of

neural crest cells
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Figure 3 Effect of smad2/3 knockdown on the expression of marker genes in different neural crest cells
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