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S1 Fig. Screening and sequencing of knockout zebrafish. Sanger sequencing results are presented for the control (A) and the casrhunnu01 (B), casrhunnu02 (C) and casrhunnu03 (D) mutants. (E, F) Screening for F1 generation adult fish of casrhunnu02 (E) and casrhunnu03 (F) via agarose gel electrophoresis. M: DNA marker, WT: TU: wild type. The open and closed arrowheads represent the wild type and knockout alleles, respectively.
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S2 Fig. Identification of casr mutants and sibling zebrafish larvae. (A-C) Genotyping results of larvae with an abnormal swim bladder (A), a normal swim bladder (B) and spinal curvature (C). Open and closed arrowheads denote wild-type and knockout embryos, respectively. M: DNA marker; WT: wild type of TU. (D) Statistical data for the wild type, casr+/- and casr-/- zebrafish. (E) Survival curves of wild type and casr-/- larvae; all the casr-/- larvae died at 14 dpf.
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S3 Fig. Genetic background identification. (A, B) Lateral views of zebrafish with TU (A) and TL (B) backgrounds. The tail fin is indicated by the black arrow. (C) Agarose gel electrophoresis was used for background identification, and the amplified products were fragmented on LG13. M refers to the DNA marker; TU and TL denote two wild-type zebrafish of distinct backgrounds. The numbers 1 to 21 represent homozygous zebrafish. The open and closed arrowheads indicate bands corresponding to TU zebrafish and TL zebrafish, respectively.

S1 Table. Genes associated with signaling pathways
	Name
	Annotation
	Function

	fzd1
	frizzled class receptor 1
	Predicted to be involved in Wnt signaling pathway and multicellular organism development.

	fzd5
	frizzled class receptor 5
	Exhibits Wnt-activated receptor activity.

	fzd7b
	frizzled class receptor 7b
	Predicted to have Wnt-activated receptor activity and Wnt-protein binding activity.

	tcf3a
	transcription factor 3a
	Involved in striated muscle cell development.

	tcf3b
	transcription factor 3b
	Predicted to have DNA-binding transcription factor activity.

	wnt1
	wingless-type MMTV integration site family, member 1
	Predicted to have cytokine activity and frizzled binding activity.

	wnt9b
	wingless-type MMTV integration site family, member 9B
	Predicted to have cytokine activity and frizzled binding activity.

	ncx1b
(slc8a1b)
	solute carrier family 8 member 1b
	Predicted to have calcium: sodium antiporter activity. Predicted to be involved in calcium ion transport.

	pmca2
(atp2b2)
	ATPase plasma membrane Ca2+ transporting 2
	Predicted to have calcium transmembrane transporter activity and be involved in regulation of cytosolic calcium ion concentration.

	pth1
	parathyroid hormone 1a
	Exhibits hormone activity. Involved in calcium ion homeostasis and epidermal cell differentiation.

	pth2
	parathyroid hormone 1b
	Exhibits hormone activity. Predicted to be involved in cellular calcium ion homeostasis.

	actc1
	actin alpha cardiac muscle 1a
	Predicted to have ATP binding activity. Involved in atrioventricular canal development and endocardial cushion formation.

	vdra
	vitamin D receptor a
	Involved in several processes, including embryonic heart tube morphogenesis; hematopoietic stem cell proliferation; and transcription, DNA-templated.

	vdrb
	vitamin D receptor b
	Involved in embryonic heart tube morphogenesis and inner ear development.

	runx2a
	RUNX family transcription factor 2a
	Predicted to have DNA-binding transcription factor activity, RNA polymerase II specific.

	fosab
	v-fos FBJ murine osteosarcoma viral oncogene homolog Ab
	Involved in cardiac muscle tissue regeneration; hematopoietic stem cell differentiation; and multicellular organismal response to stress.

	tnnt2a
	troponin T type 2a (cardiac)
	Predicted to contribute to calcium-dependent ATPase activity and tropomyosin binding activity.

	tnni2b.1
	troponin I type 2b (skeletal, fast), tandem duplicate 1
	Predicted to be involved in cardiac muscle contraction and skeletal muscle contraction.

	cnn1a
	calponin 1, basic, smooth muscle, a
	Predicted to have actin binding activity and calmodulin binding activity. Predicted to be involved in actomyosin structure organization.

	myhc4
	myosin heavy chain 4
	Predicted to have ATP binding activity; actin filament binding activity; and motor activity.

	myh7I
	myosin heavy chain 7-like
	Predicted to have ATP binding activity; actin filament binding activity; and motor activity.
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S2 Table. Primers used in this study
	Primer Names
	Primer Sequences (5′→3′)

	β-actin-qF
	ACGAACGACCAACCTAAACTCT

	β-actin-qR
	TTAGACAACTACCTCCCTTTGC

	casr-qF
	GGAGAGAGTGCGCTTTGACA

	casr-qR
	CAGTTGGAAAATGGTACCTCAGT

	fzd1-qF
	GAGACTCTTTCTCACCGCACAC

	fzd1-qR
	GTAAAACTGGTGCACTTCCAGTC

	tcf3a-qF
	GTTCAGAAGCAAACAGTCCTTCA

	tcf3a-qR
	AGAAGCTGCGATGTTGATCTC

	tcf3b-qF
	CACTCATCTTCGGATCCCTGG

	tcf3b-qR
	TATCGCCGAAAAGGAGGCTG

	wnt1-qF
	TCGTTGGAACTGTCCCACTAC

	wnt1-qR
	TAGTCACAGGTGCAGGACTCAAT

	wnt9b-qF
	ACTTATTGCCCTCTGCATCCT

	wnt9b-qR
	GTCAGAGTCATCTGCTCGCATT

	fzd5-qF
	TCATAGCTTTCCAGTATGAGGAAAC

	fzd5-qR
	ATGGGCTCACACACTATATCCTTAG

	fz7b-qF
	TACGGGAAGTTGGGCCATGT

	fz7b-qR
	GGCGGAAGACAGTCCAAACAG

	ihhb-qF
	CTTTAAAGAGCTGACCCCAAACTAC

	ihhb-qR
	ATTCTTCAGAGTGTAGTCCGTCCT

	fosab-qF
	CTACAACCCGAGCTCTTACCC

	fosab-qR
	AAGCTGGTCAGTTTCAGCTTG

	tnnt2a-qF
	TCAGTGACCATCAGAAAACGTCA

	tnnt2a-qR
	TCAACAGTGGTCAGCTCCTC

	tnni2b.1-qF
	GACATCCACGTACAGCAGCC

	tnni2b.1-qR
	TGGAAGTCATCTTTTTCTCAGACAT

	cnn1a-qF
	CTTTGTGCGAGCCATTGGTG

	cnn1a-qR
	AAGCCTTTAGTCTTGGCCAGT

	myhc4-qF
	AGCTGCGTCGTGATCTTGAA

	myhc4-qR
	GATTGGCCTTTGCTTTGGCA

	myh7l-qF
	ATGGTAGAACGCAGGGATGC

	myh7l-qR
	TCTACGTGCCTCAGACTTCG

	ptc1- qF
	CTTTAAAGAGCTGACCCCAAACTAC

	ptc1- qR
	CTCTCCTTGCTTCTCTTTTGTGTA

	ptc2- qF
	AGTTTTTAGTTGTTGTGGGCCTTTTAAT

	ptc2- qR
	TGTATCATGAGCTGAGGACTAAACAT

	shha-qF
	GCTGGATTTGACTGGGTCTATTAC

	shha-qR
	GTCCTTCACGGCCTTCTGT

	shhb-qF
	TCGCTTCTAATTACTACACTT

	shhb-qR
	TCCAACTATGATGCCAAC

	ncx1b-qF
	TAAAGTGGCAGCGATACAGGT

	ncx1b-qR
	CAGATCAAGGCGAAGATGG

	pmca2-qF
	AAGCAGTTCAGGGGTTTAC

	pmca2-qR
	CAGATCATTGCCTTGTATCA

	pth1-qF
	TCATAAGCATGTGGAGCTGAGGCA

	pth1-qR
	ACGATGGGTTCATGAGCTTCTCCA

	pth2-qF
	ATACGTTGTTTGGAGAAAGCC

	pth2-qR
	CATTGTGCATCAGCTGAACTT

	vdra-qF
	CTCGGATTCTGTGGATGCTT

	vdra-qR
	GGCCTTACGCTTCATACTGC

	vdrb-qF
	ACACAGCGTGGAGTGGAGT

	vdrb-qR
	ACACTCCATGGCAAGAACA

	cmlc1-qF
	AGAGCCCGAAGTGGACCT

	cmlc1-qR
	AAGGACGTGTAGTTAATGCAG


S1 Movie. High-speed video microscopy shows heart-beating of TU wild type zebrafish larvae. Videos were shot at 100 frames per second. Head is to the left; ventral facing downwards.
S2 Movie. High-speed video microscopy shows heart-beating of casr-/- zebrafish larvae with a TU background. Videos were shot at 100 frames per second. Head is to the left; ventral facing downwards.
S3 Movie. High-speed video microscopy shows heart-beating of casr-/- zebrafish larvae with a TL background. Videos were shot at 100 frames per second. Head is to the left; ventral facing downwards.
S1 Raw Data. Excel spreadsheet containing, in separate sheets, the underlying numerical dataand statistical analysis for Figs 1G, 2E, 2F, 3F, 3G,3H, 3I, 3J, 4F, 4G, 5J, 5K, 5L and 5M.
S1 Raw Images. The images show the raw data for Figs 1E, 1F, S1E, S1F, S2A, S2B and S2C.
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