Korean Journal of Life Science
Vol. 12. No. 4. 399406, 2002

Diepoxybutane0f 25 =& 0f7|&f Q=X SHHO|HQ 24

228 0/FE - YolT - 22 - 0170 - NSH - 0121F - YR Y’

Analysis of Chloroplast Mutants of Arabidopsis Induced by Diepoxybutane

Yong-Hwi Yoon, Jung-Hoon Lee, Hae-Jin Park, Yong-Won Kang, Kyung-Min Lee,
Dong-Hyun Shin, In-Jung Lee, Hak-Yoon Kim' and Dal-Ung Kim"*

Department of Agronomy, College of Agriculture, Kyungpook National Uriversity, Daegu 702-701, Korea
]Faculty of Environmental Studies, Keimyung University, Daegu 704-701, Korea

Abstract

The Arabidopsis mutants involved in chloroplast development were induced by seed treatment of diepoxybutane
which was rarely known mutagenic compound in plant mutagenesis. Three kinds of mutants designated as im1, gev,
and yev were represented by the characteristics of variegated leaves, green vein with yellow leaves, and yellow green
vein with green leaves respectively. We investigated the ultrastructure of chloroplast in mutated regions using
transmission electron microscopy. The ultrastructure of chroloplast in wildtype showed regularly stacked grana
thylakoid and stroma thylakoid while im1, gev and yev mutants displayed different shapes of grana stacking and
stroma stacking of chloroplasts. Genetic analysis of three chloroplast mutants exhibit that divergent traits were ruled
by a single recessive nuclear gene.
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Fig. 1. Leaf phenotype of wild type, iml, gev, and yev
seedling at 28 DAS.
The each chloroplast mutant was represented by (B);
iml, (C); gev, (D)yev. Wild type arabidopsis (Ws)
showed green leaves (A). Three chloroplast mutants
were characterized by variegated leaves (iml), geen vein
with yellow leaves (gev), and yellow vein with green
leaves (yev), respectively.
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Fig. 2. Stereoscopic morphology of leaves of wild-type
(A), im1 (B), gev (C) and yev (D) mutants, respec-
tively.
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Table 1. Genetic segregation of wild type and iml (= 3:1).

, wild-  iml-  2*(3:1)
cross  generation total
type type value
iml / iml
X F 18 18 0
+/ 4
+ / iml
X B 176 130 46 0.12*
+ / iml

*Significant at 5% level.
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Fig. 3. The morphological differences between wild type
(A and B) and im1 mutant (C and D) was shown
in the shape of chloroplast, grana, stroma, starch
grain, and lipid body by transmission electron
microscopy (TEM).
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Fig. 4. The morphological differences between gev (A and
B) and yev mutant (C and D) was shown in the
shape of chloroplast, grana, stroma, starch grain,
and lipid body by transmission electron micros-
copy (TEM).
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Table 2. Genetic segregation of wild type and gev (= 3:1).

X .
cross  generation total wild gev 1 (3:1)
type  -type value
gev [ gev ‘ —
X Fi 35 35 0
+/ +
+ /[ gew
x F, 316 241 75 026"
+ / gev

*Significant at 5% level.

Table 3. Genetic segregation of wild type and yev (= 3:1).

; ———
cross  generation total wild- yeo- }(3:1)
type type  value
yev / yev
X Fy 1 1 0
+ / +
+/ yev
- F2 168 127 41 0027

*Significant at 5% level.
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