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Genetic analysis and characteristics in the crescent-egg
mutant, cre, of Bombyx mori.

Sun Mee Hong and Si Kab Nho
College of Agriculture and Life Science, Kyungpook National University

ABSTRACT

The “crescent-egg™ a new spontaneous mutant was detected in a white egg strain k37. Studies were carried out the link-
age analysis, to investigate phenotypic characteristics and biochemical analysis of haemolymph and ovarian protein. The
mutant, cre was independent from 20 linkage groups P(2), Ze(3), L(4), 0c(5), st(8), Ia(9), w-1(10), K(11), ch(13), U(14),
bl(15), cts(16), bes(17), min(18), nb(19), 0h(20), Lan(21), or(22), tub(23) and Xan(27). The fertilization, hatchability and
larval growth were not different from the those of normal eggs. The content and composition of yolk protein were sim-
ilared to normal eggs. Scanning electron microscopy revealed the areal specific structure in dorsal region of egg-shell
of cre mutant. Analysis of chorion protein by isoelectrofocusing(IEF), was resolved no difference in the composite of
the chorion protein. We conclude that the egg mutant cre is expressed only in the egg-shape formation and region spe-

cific determination.
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Fig. 1. Feature of the normal and cre mutant eggs. A, normal; B, cre mutant. Scale bar =5 mm
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Table 1. Linkage analysis of cre examined in F, generation

Genes and Parental Segregation of characters Remarks
linkage groups genotype cre 6T
+ P
PY ) PYcrel++ Independent
11 129 7
oc (5) oc crel++ oc *oec ¥, Independent
6 31 48 119 )
t t
st (8) st crel++ s y M Independent
1 1 4 4
-1+ -1 +
w-1 (10)  w-I cre/++ v v Independent
0 2 2 2 i
- h h
ch (13) ch cre/++ ¢ * ¢ - Independent
2 150 33 89
bl + bl +
bl (15) bl crel++ Independent
40 100 17 61
1. 1.
cts (16)  cts crel++ awerow * Independent
52 88 27 51
bts + bt +
bts (17)  bts cre/++ s s Independent
4 1 7 4
min  + min
min (18) min cre/++ Independent
3 16 38 19
b19) mbererer Tt dependent
n cre nde] n
" 9 173 32 9 pende
h + h +
oh (20) oh crel++ © o Independent
17 8 33 8
or + or +
22 / Ind dent
or (22) or crel++ 4 9 16 69 ndependen
tub  +  tub +
b (23) b cre/++ Independent
26 106 16 69
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Table 2. Linkage analysis of cre examined in BF, generation

Segregation of characters

Genes and linkage groups Parental genotype o Remarks
cre
Ze(3) (Zel+, +/cre) x (+/+, crelcre) z - Z * Indi dent
» Her , crefcre Independen
e 56 38 0 0 P
+ +
L4), U(14)* (L/+, U/+, +/cre) X (+/+, cre/cre) 77 69 Independent
+ +
1a(9), K(14)* (la/+, K/+, +/cre) X (+/+, cre/cre) 106 13 Independent
+ +
Lan(21), Xan(27)* (Lan/+, Xan/+, +/cre) X (+/+, cre/cre) 5 9 Independent
*linkage analysis results were showed only normal characters
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Fig. 2. Comparison of the egg size between normal and cre
mutant.
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Fig. 3. Changes in weight of body and ovary during pupal
development. A, wet weight of ovary; B, ratio of ovary weight per
pupal body weight.
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Fig. 4. Changes in haemolymph protein concentration during
pupal development of normal and cre mutant.
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Fig. 5. SDS-PAGE profiles of haemolymph proteins during pupal
development. A, Female; B, Male; Vit-H, Vitellogenin-H; Vit-L,
Vitellogenin-L; 30k, 30k protein.
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Fig. 6: Changes in coricentration of ovarian protein during pupal
development.
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Fig. 7. SDS-PAGE analysis of yolk proteins in ovarial
development. Vit-H, Vitellin-H; ESP, Egg specific protein; 30k,
30k proteins.
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Fig. 8. Scanning eletron micrographs of the outer surface of the normal eggshell. A, micropyle region; B, lateral(flat) region; C, poster
region; D, ventral region; E, dorsal region.

Fig. 9. Scanning eletron micrographs of the outer surface of the cre eggshell. A, micropyle region; B, lateral(flat) region; C, posterior
region; D, ventral region; E, dorsal region.
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Fig. 10. Light-microscopic pictures of normal and cre mutant ovaries during pre-choriogenic stage (chorionic material is not yet secreted
from the follicle cells). Fc, follicle cell; Y, yolk granule; A and C, longitudinal sections of normal(A) and cre mutant(B); B and D, cross
section of normal(B) and cre mutant(D); a, anterior pole; p, posterior pole; v, ventral side; d, dorsal side. Scale bar = 10 um.

Fig. 11. Light-microscopic pictures of normal and cre mutant follicle cells during the development stages of chorion formation (formation
of chorion is completed). A and B, longitudinal sections of normal follicle cells on the ventral side(A) and dorsal side(B); C and D,
longitudinal section of cre mutant follicle cells on the ventral(C) and dorsal side(D); E and F, cross section of cre mutant follicle cells on
the ventral(E) and dorsal side(F); Fc, follicle cell; Y, yolk; C, chorion. Scale bar =10 pum.
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