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I VA S 4 Simultaneous knockdown of the group B1 sox genes in zebrafish embryos
reveals their multifaceted roles from ear |y embryonic patterning to
neural development.
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Group B1 Sox genes encode SRY-related transcription factors, which have a nearly identical DNA-binding
HMG domain and share concerned structural domains outside it. These are thought to play important roles in
multiple developmental processes including early cell lineage decision, neural development and sensory organ
development. In zebrafish, I have identified six B1 sox genes, which include pan-vertebrate soxIa/b, sox2, and
sox3, and also fish-specific sox79a/b. Among these genes, sox19b is maternally supplied. The expression of
sox19a and sox3begins at approximately the 1,000-cell stage. soxZ2is then activated after the 30% epiboly stage.
Their expression becomes confined to the future ectoderm by the shield stage. As development proceeds, their
expression domains are localized to the future neuroectoderm with unique patterns. The transcripts of soxZa
and sox1b are detectable only after the tail bud stage.

To investigate function of the group Bl sox genes during early development, we performed loss-of-function
analysis on soxZ2, sox3, sox19a and sox19b by utilizing antisense morpholino oligonucleotides and found that they
are required for multiple processes of early embryonic development. Single knockdowns, individual inhibitions
of sox2, sox3, sox19a and sox19b, do not cause severe morphological abnormalities. In quadruple knockdown,
simultaneous inhibition of all of the four sox genes, the embryos show remarkably severe defects. In the
quadruple knockdown embryos, expression of non-neural marker genes is reduced, while expression of
neuroectoderm marker genes is ventrally expanded. Consistently, we found that expression of bmp2b and bmp7
is reduced, suggesting the BMP-dependent dorsoventral patterning is impaired. Additionally expression of
wntll and wntbb is reduced in the quadruple knockdown embryos, which can account for a posteriorly located
prechordal plate, a shorter and wider notochord and laterally expanded somatic mesoderm, indicative of
impairment of the Wnt-dependent convergent extension movement. Furthermore, in the quadruple knockdown

embryos, early neuroectoderm marker genes such as otx2, gbxl and zic2b are expressed, but most of the later
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neural marker genes such as krox20 and ngnl are not initiated, suggesting that the group Bl sox genes are

essential for neural development to proceed from the initial step to the next.
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