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Fig. 1 The effectiveness of DHFR knock-down (6hpf)
Comparing with controls (a and d), DHFR-GFP plasmid injected group
had strong GFP expression (b and e). The expression of GFP was
obviously reduced in DHFR MO + DHFR-GFP plasmid injected group.
a, ¢, d and f were observed by light microscope. b and e were observed

by fluorescence microscope.
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Z 749 . IR LL K ICM [X (intermediate cell mass)
(& 2e), 5 Con MO #tt, DHFR 7t DHFR mRNA
TS 20 R I b R 2608 K B 19 51 (85.3 £ 5.0)%
(E 20). RS SUESE DHFR # A s0d 20k,

@ s ) LD
(6

4

500 pm

250 pm

Fig. 2 The effectiveness of DHFR over-expression
Comparing with controls (a and ¢), DHFR-GFP mRNA injected group
had strong GFP expression (b and d). a and b were observed by light
microscope. ¢ and d were observed by fluorescence microscope. In
controls, DHFR expresses in eyes (blue arrow), central nervous system
(red arrows) and intermediate cell mass (black arrows). The expression
of DHFR in DHFR mRNA injected group was increased. (a)~ (d) 6hpf,
(e), (f) 19hpf. Scale bar: a, b, c and d 500 wm; e and £250 wm.
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Fig. 3 Effects of DHFR on the craniofacial formation

and the developments of pharyngeal arches and palates

Con MO group

The developments of heads were observed by microscope at 60hpf(a~ c).
Pharyngeal arches and palates were showed by the paraffin section(d~ 1)
and the alcian blue staining at 96hpf (j~ o). The abnormal embryos were
divided into Class I and Class II according to severity. Class I was
more severe than Class Il . All Con MO injected embryos normally
developed. DHFR MO injected embryos had obvious malformations.
Comparing with DHFR MO injected group, the developments in DHFR
mRNA +DHFR MO injected group were improved. Scale bar: a ~c¢
350 wm, d~1i 125 pm, j~0 250 pm.
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Fig. 4 The effects of DHFR on the expression of TBX1
The results of whole-mount in-sizu antisense RNA hybridization and Real-time PCR showed that in control MO groups, TBX ] expressed in pharyngeal
arches (a~ c). Compared with control MO groups, the expressions of TBX1 were reduced in DHFR knock-down groups (d~ f) (j, *P < 0.05). DHFR
over-expression rescued the expressions of TBX1(g~1) (j, **P < 0.05).0: Con MO; O0: DHFR MO;M: DHFR MO+DHFR mRNA.
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Fig. 5 The effects of DHFR on the expression of HAND2
The results of whole-mount in-situ antisense RNA hybridization and Real-time PCR showed that in control MO groups, HAND2 expressed in
pharyngeal arches (a~c). DHFR knock-down results in reducing expressions of HAND2(d~f) ( j, *P < 0.05). DHFR over-expression can increase
HAND?2 expressions (g~ 1) (j, P <0.05). [1: Con MO; : DHFR MO; B: DHFR MO+DHFR mRNA.
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Fig. 6 Sequence alignment of DHFR protein
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(a) Comparison of DHFR proteins from zebrafish, human, mice and chiken. (b) Comparison of NADP binding site in DHFR proteins from zebrafish and

human. (c) Comparison of folate binding site in DHFR proteins from zebrafish and human.
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Fig. 7 The sketch map of the experiment that proved DHFR knock-down
(a) and (b) The sequences of DHFR mRNA which DHFR MO acted on. (¢) The DHFR-GFP fused constructure. (d) The blocked translation of

DHFR-GFP protein.
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The Effects of Dihydrofolate Reductase Gene on The Development
of Pharyngeal Arches

SUN Shu-Na", GUI Yong-Hao"", JIANG Qiu?, QIAN Lin-Xi®, SONG Hou-Yan?
(" Children’s Hospital, Fudan University, Shanghai 201102, China;
? Department of Biochemistry and Molecular Biology, Shanghai Medical College and Key Laboratory of Molecular Medicine,
Ministry of Education, Fudan University, Shanghai 200032, China)

Abstract Folic acid deficiency induces congenital malformations. Dihydrofolate reductase (DHFR) plays key
roles in folic acid metabolism. The dysfunction of DHFR results in the inhibiting of folic acid. In vertebrate,
pharyngeal arches are the progenitor of craniofacial structure and cardiac out flow tract. By using zebrafish as the
animal model and coupling with gene knock-down and over-expression technologies, the role of dihydrofolate
reductase gene (DHFR) in the development of pharyngeal arches were explored. In DHFR knock-down embryos,
the malformations of pharyngeal arches and palates were showed by paraffin section and alcian blue staining.
DHFR over-expressing can rescue these malformations. TBX1 and HA ND2 are two key transcription factors in the
development of pharyngeal arches. Whole-mount in situ hybridization and Real-time PCR were performed to
detect the expression levels of TBX1 and HAND?2. The expressions of TBX1 and HAND2 were reduced in DHFR
knock-down group. DHFR over-expression can increase expressions of TBX] and HAND2. These results
demonstrated that DHFR was essential for the development of pharyngeal arches and DHFR regulated the
development of pharyngeal arches by effecting the expressions of TBX 1 and HAND2.
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