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Table 1. Toxicity of the amount of injected DNA

Amount of DNA Total No. of Development
. Cleavage Blastula

(ng/20 nl) injected egg Gastrula Neurula ~ Tadpole
1 220 176 169 126 123 115
(80%) (77%) (57%) (56%) (52%)

2 250 182 170 143 120 99
(73%) (68%) (57%) (48%) (39%)

4 280 118 109 92 84 14
(42%) (39%) (33%) (30%) (5%)

8 270 60 59 27 25 3
(22%) (21%) (10%) (9%) (1%)

Table 2. Histochemical enzyme assay of injected embryos

No. of tested

Histochemical assay at stage 26-36

embryos positive negative
DNA inj
injected 83 71 12

embryo
Sham control
(buffer-injected) 50 0 50

Control

oniro 78 0 78

(uninjected)
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activity of injected 3 -gal DNA. (X 30). (A) Gastrula; (B), (C) Neurula; (D)
Stage 35/36; (E) Stage 39; (F) Stage 41. Arrow heads indicate X-Gal positive cells.
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Fig. 3. Histochemical detection of j -galactosidase activity in the 3 germ layers. DNA was injected into vegetal
hemisphere at 1 cell stage and tissues were isolated from neurula or tailbud stage. (A) epidermis (B) somite
(mesoderm) (C) endoderm (X 150){Arrows indicate X-Gal positive cell clones and asterisks show large regions
of cells having 3 -galactosidase activity.)
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Fig. 4. Histochemical examination of /3 -gal activity in embryo developed
from the egg into which one blastomere was injected at 2 cell stage. (X
30). (A) Neurula embryo (frontal view) showing X-Gal positive area only at the

injected site (left side).

(B) Upper view of same embryo as (A).

{Q), D)

Tailbud embryo developed from the egg that DNA was injected into the
vegetal site of one blastomere at 2 cell stage: Only right side shows X-Gal

signal. Abbreviations: d-dorsal,

p-posterior.
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Expression of P -Galactosidase Gene Microinjected into Xenopus Egg
During Early Development
Byeong-Jik Cha and Hae-Moon Chung (Department of Biology Education,
College of Education, Seoul National University)

For the effort to produce transgenic amphibians, a plasmid DNA sequence (cytoplasmic
actin promoter-linked bacterial 3 -galactosidase gene) was microinjected into fertilized Xeno-
pus egas.

It appeared that the injection of 20 nl solution containing 1-2 ng of DNA was not toxic,
but over 4 ng was toxic to embryonic development. The translational product of /3 -gal gene
(/3 -galactosidase) had enzyme activity in all three germ layers of the embryo.

Expression of the injected [ -gal genes was first detected at mid-gastrula stage, and the
activity persisted up to stage 43 (feeding tadpole) with decreased level of retention. However,
the level of the expression was various among the injected individuals as well as each
experiment. That is, /[ -galactosidase activities did not appear in all cells, instead a localized
distribution pattern. Although other possibilities could not be omitted, this mosaic distribution
of gene expression seemed to arise from unequal partition of the injected DNA into each
blastomere during early cleavage.



