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Disturbance of the symmetrical somite formation by the glass plate
insertion in early embryos of Xenopus laevis
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Abstract

To investigate the mechanism of the symmetric somite formation in Xenopus, we asymmetrically interrupted
the somite formation by inserting a glass plate into the presumptive right somite along the meridian 90° away from
the organizer at the late blastula or early gastrula stage. Among the tailbud larvae developed, the larva type which
has the most prominent external deformation trait was the larva having multiple tail-like structures, which was an
incidence with some percentage only in the blastula stage insertion. The analysis of the inner tissues of this larva
type by serial sectioning revealed that most of the larvae have only one pair of somites, and the tail-like structures
which do not have the somites but possess only the massive or scattered mesodermal cells at their base. Asymmetric
features of the somites were observed at some percentages in this larva type; asymmetry of both the somite unit
positions was observed in the area anterior to the notochord end, while in the area posterior to the notochord end,
somite unit number was larger on the contra-insertion (left) side than the insertion (right) side. In all the larvae with
multiple tail-like structures, conglutination of both somites or/and filling of some tissues between both somites at
the dorsal or/and ventral position of the notochord was observed, but nore of them was seen in the control larvae.
These results indicate that the glass plate insertion induces the tissue connections between the somites and suggests
that this induction relates to the disorder of the symmetrical somite formation. The results of this study also suggest a
possibility that this experimental system is useful for analysis of the regulation mechanism of the symmetry.
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Fig. 1. Graphical representation of the insertion of a glass plate
into an embryo. Animal pole view. The glass plate is inserted into
the right side of the embryo along the meridian 90° away from the
organizer at the blastula or gastrula stage. GP, glass plate; L, left; R,
right; D, dorsal; V, ventral.
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Fig. 2. The tailbud larvae developed from the embryos inserted with a glass plate. (a) The tailbud larvae developed from the embryos inserted with
the glass plate at St. 8-9. (b) A larva having multiple tail or tail-like structures and without eye. (c) A larva having multiple tail or tail-like structures
and eyes. (d) A larva having two of tail or tail-like structures. (e) A larva having single tail. (f) A control larva without the insertion.
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Table 1. Stage of the glass plate insertion and morphological classification of the developed tailbud larvae

St. 89 insertion

Morphological classification

St. 10-10.25 insertion St. 11 insertion

of the larvae Number of Number of Number of
Percent Percent Percent
larvae larvae larvae
Multiple tail or tail-like structures, 5 10 0 0 0 0
and no eye
Multiple tail or tail-like structures, 15 30 0 0 0 0
and eyes
Two of tail or tail-like structures, 0 0 0 0 0 0
and no eye
Two of tail or tail-like structures, 8 56 2 ] 5 25
and eyes
Single tail, and no eye 0 0 0 0 0 0
Single tail, and eyes 7 14 23 92 6 75
Total 50 25 8

Fig. 3. Dorsal axial structure in the larva having multiple tail or
tail-like structures. (a) The larva has the main axis consisting of the
notochord and the somites, and three tail-like structures (arrows). At
the base of the two structures in the anterior (An) side, the mesdem
is observed. (b) A magnified image corresponds to the rectangle in (a).
(c) The notochord (N) and the somites (S) are observed outside the
main axis (MA). (d) The somite outside the main axis connects to the
somite of the main axis at the site indicated with the arrow.
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Fig. 4. Asymmetry of the somites in the larvae having multiple tail or tail-like structures. (a) Asymmetry of the somite unit position is observed
in the area anterior to the notochord end (arrow). Somite boundaries are indicated with solid lines. (b) In the area posterior to the notochord end,
somite unit number was larger on the contra-insertion (left, L) side than the insertion (right, R) side (bracket), and also the same asymmetry as (a)

is seen. (¢) A non-insertion control larva.



Table 2. Symmetry of the somites and tissue connections between both somites in the glass plate inserted embryos

Tissue connections between both somites

Symmetry of the somites

Unconfirmed
individuals

The area anterior to the notochord

Confirmed individuals

The area posterior to the

notochord end

end

Morphological
classification and

The area at the notochord end

The area anterior to the notochord end

individuals of the

Ventral

Dorsal and
ventral area of

Ventral
area of the
notochord

Dorsal and
ventral area of

Individuals whose
asymmetry cannot

Individuals
having

Individuals whose
asymmetry cannot

Individuals
having

1

larvae

Dorsal area of

Dorsal area of

the notochord area of the
notochord

the notochord

the notochord

the notochord

4)

asymmetry’’ be confirmed

be confirmed”

asymmetry ”

Multiple tail or tail-

C

b, d

a,b,c,d

b, c

a, d

like structures, and

no eye, a-d

Multiple tail or tail-

1,8,9

2,3,4,5,8 1,9 3,6,7

5,7,8,9

2,3,4,6

1,2

like structures, and

eyes, 1-9

Non-insertion

5 individuals

5 individuals

5 individuals

control

" Alphabets and numbers indicate individuals. » Asymmetry of the somite position (red). > Somite unit number is larger on the contra-insertion (left) side than the insertion (right) side (blue). Individuals that fit both

criteria * and * are purple. ?Symmetry of the somites or poor histology (see text).
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Fig. 5. Filling with some tissues between both the somites. (a) Conglutination between the left and right somites at the dorsal site of the notochord.
The somites conglutinate at the same position or alternately (dashed lines). (b) Filling with some tissues between both the somites at the dorsal
position of the notochord. (c) The filling at the ventral position of the notochord. (d) The tissue connecting both the somites around the notochord
(transverse section). (¢) The filling is not seen in the non-insertion control larva. (f) Same as (e) (transverse section).
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