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The role of ripplyl in zebrafish dorsal-ventral development
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[ Abstract] Objective To explore the role of ripplyl in zebrafish dorsal-ventral development. Methods Using ze-
brafish whole-mount in situ hybridization to examine the ripplyl expression pattern in early embryo development. To analyse
the expression pattern changes of dorsal-ventral marker genes at shield stage and the morphological changes at 24 hpf
(hours post-fertilization) after overexpression of ripplyl by injecting synthetic mRNA at 1-cell stage. Using Tol2 transposon
technology to obtain a ripplyl promoter driven GFP transgenic fish and to identify promoter region that recapitulates endoge-
nous ripplyl expression pattern. Results The in situ hybridization results revealed that ripplyl specifically expresses in the
future dorsal region at shield stage. Overexpression of ripplyl caused an enhanced expression of dorsal marker genes and a
reduction of ventral marker genes. Embryos overexpressing ripplyl also showed severely dorsalized phenotype, with enlarged
head, reduced ventral yolk extension, and shortened posterior trunk and tail regions, and the formation of a secondary trunk
axis. Transgenic fish revealed the maternal expression of ripplyl and suggested that a 1. 2 kb promoter-driven GFP is able to
recapitulate the endogenous gene expression pattern. Conclusion ripplyl may participate in the early development of dor-
sal-ventral axis in zebrafish embryo.
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Note. (A-B) 1-cell stage lateral view and animal pole view, showing ripplyl maternal expression. (C-G) Lateral view of indicated stages with animal

pole on the top. (H-J) Animal pole view of indicated stages with dorsal side on the bottom. (K-M) Dorsal view of indicated stages with anterior region

on the top.

Fig.1 ripplyl maternal and zygotic expression patterns in early zebrafish developmental stages.
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Note. (A,C,E,G,I,K) The expression of indicated genes at shield stage in uninjected embryos. Animal pole view and dorsal is to

A

gsc
evel

chd

flh

20/20

the right. (B,D,F, H, J, L) The expression of indicated genes at shield stage in ripplyl mRNA-injected embryos. Animal pole
view and dorsal is to the right.

Fig.2 ripplyl overexpression causes the expression pattern changes of dorsal-ventral marker genes.

TE: (A, C) IRZFII(10 hpf) Al 24 hpf BFARIARMG, (B) FES ripplyl mRNA RIGTERZEIRMHRER, (D) ™EERM, (E) KRE,
B3 mEDE rpplyl J5 FERRMET LA T &R HK,
Note. (A, C) Bud stage (10 hpf) and 24 hpf wild-type (WT) embryo. (B) Oval shape of ripplyl dorsalized embryo at bud stage. (D) Severe phe-

Tipply1 inj./Mild (46/99)

notype and ( E)slightly mild phenotype.
Fig.3 Dorsalized phenotype and trunk and posterior truncation of ripplyl injected embryos.
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CATTAGGGATCCAAAACAGCTTATTAGTATAAATAAAATAATAATATTAATTGTGTTGGTATAGCAACATCATTTTTTTAAAATAGTA
GITCTACATTTGATCATGCTCAAGTAAATAATTGCTTTGAATGACTTATTAATGCCAAAAGATTAGTTAATGCCAACATTTTTACAAR
CCTTTATTTTTTGTGCAGTACAAAAACTGCAGGCTTTTAGACTATTTAACTAGCATAATAAAACCAGTTCAGTGATCAGTGTGTTATT
CACCTGATTGTGCACATTTTAGGTCTAACAGCAARAGGCAGAACCTTATACACGTAGTAGTTGTACAATAAGTARATATATATAATAAT
AATCAATAATAATTAGTCAAAGAATAACCATTAAAAGCCTTGACACTATACATACAATTGTTAATGTAAAGAGGCTATAAAGCCATAT

CCTATGTAGCCTATAATAGTTTAGTGACGTTAAGTCATATATTTTTTACTTTAAAATTAGTTARACTAATTAATGTTATGGTTTTCAG
GTTACCTTTTTTCTGTGTATTGATACAAACCAAATACTTTCTAARAATATGCTAACCTGAATGATAATGTACACACTTTTTTATCTTTCC

CTTAAGGAAATTTACTAGTCTACAARAACAACATGTTTACTTTATCTAGTTAATGTTAAATCATGGARATTCACTTCGATTTTGGCTG
TTTATGCTAACCATAGTATTTGTAAAACTGTAAGATGTTAAATAGCCTACAAAAGGCAAAGAATGCGCCAAARATTAGGCCTATTITCA
ACATTTCACTACATGAAAACAGGGATCATTGTCGTCTCTTAATTTAATGTAGACTCGAAACCTAATAACTAACTAGCTAACTACATTA
GTTATATATGGCTGCACTCCTGTGTCGCCCCCCTGTCGTCTTTCTCGCAGATGGTGTGCAAGTTTGCCCCTCCGTGTTGTTCTAAAAR
CCTCACGGTACCAGTTTTCTCACCCTCACGCTGGGGCGCACTGTTTACTCAACTGGAGAAGTCTTCGCACCARAATGTCCATAGCACA
CTATATCCCGATCGTTTGGCAAACAGCACCAAACCCCCTCTTAAAACAACCTCGGGTCATTTGGCATCGGCTGCACCGTCCAGCTCCG
CCCCCTGCAGCAGCAGCTGCATAAAAACCCCGAGAGCGACGCGCCTTCATTCATTCactgecceggtaaggacgacgactgacacgace

L Transcription start

ripplyl:EGFP

2600 bp

Animal view

Lateral view

2 (A) ripplyl FERA a5 FUF 1.2 kb JF31. (B) ripplyl :EGFP TRl . (C, D) W5 ripplyl : EGFP BKL IG5 AR 500 T IS 1
AR . SR (C) FE (D) .

4 TS ripplyl : EGFP J5ORLJ A MG 5O B
Note. (A) 1.2 kb ripplyl promoter sequence upstream of the transcription start site. (B) ripplyl : EGFP plasmid map. (C, D) Localization of
fluorescence signal driven by the 1. 2 kb ripplyl promoter sequence on the dorsal side of the shield stage embryo. Animal pole view (C) and later-
al view (D).

Fig.4 Localization of fluorescence on the dorsal side at shield stage following injection of ripplyl : EGFP plasmid
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IE:(A,B) ZHE)5 10 min F1 1 4IRS EE S0 MR, (C,C7) IEMIZOLES . shBolAMER, (D,D) T WIEHK 20
5%, D2 D BR TR . (E)24hpf 28855 (F, G) BESh R MR TRy, (F*, G*) WA BIET RO 5 5 >

B 5 ripplyl Jash T A F1 AR EDOERIKER

Note. (A, B) Fluorescence at 10 min after fertilization and 1 cell stage embryos. (C,C’ ) A shield stage embryo, animal pole view and lateral

view, respectively. (D,D’) A somite stage embryo. D’ is a higher magnification of the trunk region in D. (E) A 24 hpf embryo with fluorescence

restricted in the somites. (F, G) An adult fish. G is a higher magnification of F at the trunk region. (F’, G’ ) Fluorescence pattern in F and G,

respectively.

Fig.5 Fluorescence signal in ripplyl promoter-driven GFP F1 progeny transgenic fish
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