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(A)

Stages 20,21, 24/25

(side view)

(C)

Stages 16,18,19

(dorsal view)
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Stages 20,2!,24

(side view)

(D)

Stages 16,

18,19

(dorsal view)

Fig. 1. Experimental design for surgical operations. {A) Removal of otic vesicle primordium: Presumptive otic vesicle
was removed at various stages (stage 20-25) and the fate of WXYZ was examined at stages 42-46. (B) Graft of otic
vesicle: Otic vesicle was transplanted to the trunk somite region and the effect on the underlying somites was
examind at stages 42-46. (C)(D) Exchanges of anterior and posterior somite region: Graft WXYZ primordium to
trunk region and trunk myotome primordium to WXYZ region were undertaken and the differentiation patterns were

examined at stages 36 or 45-46.
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Fig. 2. Localization of cranial myotomes W, X, Y and Z. (A) Cranial myotomes X, Y, Z and the 1st trunk somite (S,)
were identified by muscle specific anti-actin MoAb (HUC 1-1) at a stage 36 embryo using indirect whole-mount
immunocytology (W disappeared) (27X). Arrow indicates the otic vesicle. Abbreviation: e = eye. (B) The coronal

section of (A). Note degenerating X, Y. Z and S; (W disappeared) and degenerated myocytes (small arrows). S,
indicate the trunk somite S, (96X).

Table 1. Sequence of degenerating myotomes in Xenopus laevis.

Somite Stages when myotomes
Myotomes ) . o .
designation disintegrate / disappear
Cranial myotomes W 27
X myotomes that diasppear 42
Y before metamorphosis 44
Z 47
Trunk myotomes Sy 438
S,—Sy4 myotomes that are retained
during metamorphosis
Tail myotomes Si4—Sas myotomes that degenerate 66

during metamorphosis 58
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Myotome degeneratione] olo]uhr] 42| of v
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) AU i . 21 20 WXYZ degeneration (100%)

vholefal gl ME-20-5 A ejale] ababel delvh 24 13 WXYZ degeneration (100%)

Table 28} Figure 3¢ A} B2] a1~ otic vesi- 24/25 10 WXYZ degeneration (100%)
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Fig. 3. Removal of the otic vesicle and graft of otic vesicle to the trunk somite region. (A) Whole-mount immunocy-
tology with muscle specific anti-myosin MoAb (MF-20) in the left operated side (27X). That left otic vesicle was
removed at stage 25. The morphology of the degenerating cranial myotomes (double arrows) are not affected by
the absence of an otic vesicle. (B) Hoechst stain of (A} (operated side). Note the absence of an oftic vesicle
(bracket)(27X). (C) Hoechst stain of a stage 46{tadpole) embryo. The left otic vesicle primordium was grafted to the
trunk somite region at stage 25. Arrow indicates the otic vesicle in the posterior trunk region (27X). (D)
Whole-mount immunocytology with MF-20 of (C) (27X). Grafted otic vesicle did not cause localized degeneration
of trunk myoctomes (bracket with asterisk). Abbreviation: e = eye.
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Table 3. Grafts of otic vesicle to trunk somite region

Number of Result
Stage total Somite pattern of
operations operated side*
20 6 nomral trunk somite pattern
{(100%))
21 8 nomral trunk somite pattern
(100%)
24 10 nomral trunk somite pattern
(100%)

*scored at stage 42-46.
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Fig. 4. Exchange of anterior and posterior somite forming region. (A) Whole-mount immunocytology with HUC 1-1
of stage 36 embryo. The presegmented cranial myotome region of stage 16 donor was transplanted to the trunk
somite region (bracket)(96X). (B) Unsegmented trunk myotome region of stage 16 donor was transplanted to the
cranial myotome region (bracket). Note the absence of reduction (96X).

Table 4. Exchange of anterior and posterior somite forming regions.

Number of total operations Result
Stage

posterior anterior Somite pattern of operated region*

to anterior to posterior
16 7 8 normal autonomous differentiation (100%)
18 13 10 normal autonomous differentiation (100%)
19 6 4 normal autonomous differentiation (100%)
22 16 17 normal autonomous differentiation (100%)

normal

autonomous differentiation (100%)

*examined at stage 36 or 45/46.
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Table 5. Culture of presumptive somitic tissue

Number of

WXYZ
Stage tota'l Results degeneration*
operations
13 6 6 not segmented
14/15 49 40 with 9-10 segmentation, not
9 not segmented observed
{disintegrated)
16 15 13 with 10-11 segmentation, not
2 not segmented observed
(disintegrated)
17** 33 normal segmentation Yes
18/19 29 normal segmentation Yes
20/21 17 normal segmentation Yes

*examined when the control reachs stage 42-46.
**At stage 17, the 1st segmentation occurs.

=) CRANIAL =) CRANIAL

‘52

23!

Fig. 5. Culture of presumptive somitic tissue. (A) The presumptive somitic tissue was isolated at stage 17, cultured in
Danlichik’s solution, and examined 5 days after when the control embryo reach stage 41/42. Note the degenerating
cranial myotomes (Y, Z, and S,) (bracket with aster). Arrows indicate the intersomitic borders, S, indicates the trunk

somite S, (30X). (B) The cranial myotomes disappear 6 days after when the controt reach stage 45/46 (bracket with
aster)(30X).
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Immunocytological Studies for the Degeneration of Cranial Myotomes in Xenopus laevis

Sang Hoon Lee, Jean Pyo Lee and Hae Moon Chung (Dept. of Biology Education,
Seoul National University, Seoul 151-742, Korea)

In Xenopus laevis the cranial myotomes, W, X, Y and Z represent transient embryo-specific

structures since they undergo “reduction” in the later stage of development.

An extensive set of experimental studies was undertaken in order to discriminate whether the

cranial myotomes perform a programmed autonomous death or “reduction” by the influence

from surrounding tissue such as otic vesicle. Removal of the neighboring otic vesicle did not

affect WXYZ degeneration. Grafting the otic vesicle to novel site along the somite file did not

induce local myotome degenration. When anterior-most somitic primordia were relocated to the

trunk somite region, they underwent reduction eventually. Likewise, with the transplantation of

posterior somite forming region into the anterior, autonomous differentiation patterns were

observed. And the cullture of presumptive somitic tissue revealed that WXYZ might degnerate

like in vivo. It is therefore concluded that the cranial myotomes of Xenopus laevis exhibit an

autonomous cell death during later embryogenesis.



