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ABSTRACT

In order to investigate the importance of the prospective mesodermal and
endodermal blastomeres at 32-cell stage in the axis formation, blastomeres were
deleted or transplanted into the ventrovegital site of another normal embryo.
The results are as follows:

When the dorsomesodermal or dorsoendodermal blastomeres were deleted, there
was a substantial developmental lesion in the axis structure. However, when
the ventromesodermal or ventroendodermal blastomeres were deleted, the
formation of an axis structure was nearly normal. The dorsomesodermal or
dorsoendodermal blastomeres which were transplanted into the ventral side of the
normal 32-cell embryo caused the formation of a secondary body axis, and
the capacity of the second axis induction in the dorsomesodermal blastomeres
was a little higher than that in the dorsoendodermal blastomeres. These results
imply that both the dorsomesodermal and dorsoendodermal blastomeres are
involved in the formation of a set of dorsal body structures during early
embryogenesis.

As well, in order to investigate the axis inducing capacity in the early
cleavage embryos, the dorsovegital blastomeres were transplanted into the
ventrovegital site at 4-cell, 8-cell and 16-cell stage respectively. As a result,
a second body axis was formed. Therefore, it seems that the early cleavage
embryo as 4-cell stage dorsal blastomeres contain some informations necessary

for the axis formation.
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Fig. 1. Nomenclature of the 16 blastomeres Ventral
on the left side of a Xenopus laevis embryo
at st. o,
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Fig. 2. Schematic diagram of the blastomere deletion and transplantation procedure.

Side view. (a) Deletions of dorsal blastomeres. (b) Deletions of ventral balstomeres.
(¢) Transplantations from the dorsal side to the ventral side.
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Fig. 3. Schematic diagram of blastomeres transplantation procedure in early Xenopus
embryos. Top view. (a) At 4-cell stage (b) At 8-cell stage. (c) At 16-cell stage.
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Fig. 4. Extent of secondary embryo induction. (a) Complete double embryo. (b) Partial
double embryo (two heads). (c) Partial double embryo (two notochords). (d) Partial
double embryo (two tails). (¢) Small double embryo. (f) Normal.
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Table 1. Effect of Deletion of blastomeres at 32-cell stage on the axis formation

. Deleted Extent of damage Total  Average

lastomere 0 1 I 13 4 15 embryo damage
C, 3 6 6 7 5 1 28 2.29
C, 10 13 2 1 — — 26 0.77
Cs 19 5 — — — 25 0.28
Cy 13 3 — — — — 16 0.19
Dy 3 3 9 7 — 28 2.36
D, 4 9 13 2 7 3 43 1.95
D; 10 9 4 1 — 27 1.15
Dy 13 11 2 — — 38 1.29
C1D1 1 1 3 8 7 4 24 3.29
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Table 2. Extent of secondary axis formation by the replacement of ventral blastomeres
with dorsal blastomeres at 32-cell stage.

Extent of secondary induction

Method of . o No Total Total induction
operation Complete Partial = Small Induction embryo number (%)
H T (lump)
2C,—2Cy 3 6 3 5 12 29 17(58. 6)
2C4—’2C4 (sham) - -— i - 18 18 0 (0)
2D,—2D, 3 4 4 11 32 54 22(40.7)
2D4—>2D4(sham) - - - e 14 14 0 (0)

* H, and T mean Eejad, and tail, respec‘&?ely.

Table 3. Extent of secondary axis formation by the Replacement of ventral blastomeres
with dorsal blastomeres at 4~16 stages.

hod of Extent of secondary induction No Total (’il‘otal

Method of operation : L . induction
Complete Pﬁéggl Very small induction embryo number (/ )

4 cell 1ID—1V - 1 1 3 5 2(40)

8 cell IDV—1VV 2 1 — 6 9 3(33)

16 cell 2DV—2VV 2 1 —_ 3 6 3(50)

* D V DV and VV mean Dorsal Ventral Dorsovegetal Ventrovegetal respectively.
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