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Fig. 1 T-COFFEE sequence alignment of cx43 proteins
Selected cx43 protein sequences were analyzed using T-COFFEE followed by boxshading using the BOXSHADE server. The cx43
protein of Danio rerio (ZEBRAFISH) is compared with orthologs from Homo sapiens (HUMAN), Mus musculus (MOUSE), Rattus
norvegicus (RAT), Gallus gallus (CHICK). Identities between all three sequences are highlighted in black, grey boxed residues are

similar. Dashes show gaps inserted to maximize the alignment.
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Coinjection

Fig. 2 Effect of cx43 expression down regulation
(a) Injection of cx43-EGFP DNA at 200 pg produced green fluorescence.
(b) Coinjection of 5 ng cx43-MO with the 200 pg cx43-EGFP DNA
inhibited production of the cx43-EGFP fusion production.

Table 1 Phenotypes of wild-type embryos injected with cx43 MO mix and standard control MO

(ng injected) Phenotype
mo (ng injecte
gm " Normal Phenotype A Phenotype B Phenotype between A and B
5 cx43-MO-1 100 5(5%) 47(47%) 36(36%) 12(12%)
5 cx43-MO-2 100 3(3%) 35(35%) 46(46%) 16(16%)
5(2.5¢x43-MO-1
200 12(6%) 104(52%) 68(34%) 16(8%)
2.5 cx43-M0-2)
5(control MO) 50 48(96%) 2(4%) 0 0

The total number of scored animals (n) including only the embryos that were healthy at 36 h after injection, phenotypes

scored at 72 hpf and separated into four categories: normal, phenotype A showing enlarged atrium and retrenched ventricle,

phenotype B showing more severe phenotype than A, and phenotype between A and B.
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Fig. 3 Cx43 knockdown causing enlarged

atrium and retrenched ventricle
Representative photographs of morpholino injection trial illustrated,
(a,b) Wild-type embryos injected with 5ng of standard control
morpholino. (¢, d) Wild-type embryos injected with 5 ng of cx43-mo.
The left column (heart) shows the heart morphology phenotype at
72 hpf. The atrium is outlined in green, and the ventricle is outlined in
red. The right column shows higher magnification views of the hearts in
the left column. Green arrows pointing to the sites of atriums, red arrows
pointing to the sites of ventricles.
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Fig. 4 The analysis of cx43 morphants heart by whole mount
in situ hybridization and whole-mount immunofluorescence
Wild-type embryos injected with Sng of cx43-mo. Whole mount in situ
hybridization showing that vmhc expression cell domain was reduced and
amhc expression cell domain was increased in cx43 morphant (b), control
(a) at 72 hpf. Whole-mount immunofluorescence with the anti-tropomyosin
antibody CH1 (FITC) showing the evidence that down regulation of cx43
resulted in enlarged atrium and retrenched ventricle(d), control (c). Arrows

pointing to the sites of ventricles and atriums, v: ventricle; a: atrium.
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Fig. 5 Comparison of the heart rate in cx43
knock-down and control embryos at 24 hpf
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Fig. 6 Whole-mount in situ hybridization and
microangiography showing a nearly normal vascular pattern
Wild-type embryos injected with 5ng of cx43-mo. Whole-mount in situ
hybridization with flkl RNA probes showing almost normal flk-1
expression pattern in the trunk of cx43 morphants (b), compared with
control(a) at 36 hpf. Microangiography showing apparently normal trunk
blood vessel and almost the same intersomite vascular pattern (d)

compared with the control(c) at 72 hpf.
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The Effects of Connexind3 Down Regulation on The Development
0 . &
of The Embryonic Heart and Vasculature in Zebrafish
LIU Dong", WANG Yue-Xiang”, HU Jing-Ying", SUN Shu-Na?, SONG Hou-Yan""
(" Department of Biochemistry and Molecular Biology, Shanghai Medical College and Key Laboratory of Molecular
Medicine, Ministry of Education, Fudan University, Shanghai 200032, China;
2 Children’s Hospital, Fudan University, Shanghai 200032, China)

Abstract To study the effects of connexin43 down regulation on the development of the embryonic heart and

vasculature in zebrafish, two types of well designed morpholino oligonucleotide antisenses were injected into
zebrafish embryos to block the translation of cx43 at one or two cells stage. After injection, the phenotypes of heart
and vasculature were monitored by whole mount in situ hybridization, whole-mount immunofluorescence and
microangiography. Whole-mount in situ hybridization with vmhc and amhc RNA probes showed that the vmhe
expression cell domain was reduced; meanwhile, amhc expression cell domain was increased in cx43 down
regulation group. Whole-mount immunofluorescence provided the evidence that down regulation of cx43 resulted
in enlarged atrium and retrenched ventricle. Both in situ hybridization and microangiography indicated that
vasculature pattern of cx43 morphants are almost normal compared with wildtype. Besides, the function of heart
was affected obviously. Down regulation of cx43 caused the development defects of zebrafish embryonic heart,
which may be involved in the wrong destination of two migratory cell populations, but it did not nearly affect
vascular development.

Key words connexin43, zebrafish, heart development, whole mount in situ hybridization
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