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Dur1ng Vertebrate development, the primary body axis elongates towards the posterior

and is periodlcally divided 1nto somites, which give rise to the vertebrae, skeletal muscles and

} dermis. The anterior somites are formed early, and then the posterior somites are progressively

generated along with the axis elongation. A difference between the anterior and posterior
somitogenesis has been observed in several species. However, how the pace of somitogenesis
is changed and whether the anterior-posterior difference is 1mportant, remain unclear.

I observed 'somitogenesis of the first 8 somites in zebrafish, and found a clear
difference between the first 4 and the later 4 somites. Seg_rnentation period between somites
didn’t show obvious difference. ‘However, overlapping rate of somitogenesis differs from
somites 1-4 to 5-8. In zebraﬁsh, somite segmeritation is regulated by the combined action of
Notch, fibroblast growth factor (FGF) and retinoic acid (RA) signaling activities. Knockdown ‘
of a Notch ligand, deltaD, or-an FGF ligand, fgf8 did not affect the anterior-posterior transition.
However, knockdown of raldh2, which encode an enzyme for RA synthesis, resulted in a
transient extension of segmentation period at somites 4 and 5, which leads missing a somite,
and its resultant the second cervical vertebra. Rescue eXperiment resulted in normal fomiatiou
of somites, leading to recover loss of a somite and the vertebra. These results suggest that RA
signaling is essential for proper transition between the anterior and posterior somitogenesis.
Next, I investigated whether RA modulates the somite segmentation clock during late
gastrulation, by checking expression of gene herl. In raldh2 morphants, the expression pattern
of herl was similar to that in control. Although the number of herl stripes in control increased
from two to three at a period between 9 to 10 hpf, but was delayed in raldh2 morphants. I also
investigated expression of fgf8, mespb, papc or tbx16, which are implicated in somite- size
determination but could not any defect. I also investigated the expression of ripplyl, which

encodes atranscriptional repressor that inhibits the transc'ription of herl. I found that the

ectopic expression of ripplyl-in raldh2 morphant, which overlap with the supposed position of
third stripe of herl. Showing the possibility that ectopic expression of ripplyl inhibits the

_expression of herl, at the transition between the anterior and posterior somitogenesis. This is

also supported by the data showing that, over expression of ripply] down regulate of herl
expression in zebraﬁsh embryo.
These results suggest that a mechamsm n Wthh RA regulates the cycle number of the

- clock is possibly trough controllmg the herl repression by ripplyl-co repressor association.
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