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Phenotypic Characterization of Non-molting Mutants in Post-
embryonic Development of the Silkworm, Bomyx mori.
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ABSTRACT

Studies were carried out to investigate phenotypic expression, mortality and biochemical
analysis of haemolymph proteins of nm-d, nm-f, nm-i, nm-k and nm" non-molting mutants of
the silkworm, Bombyx mori. The non-molting mutants characters were expressed in the
homozygote of each mutant genes. All strains of non-molting mutants were similar with each
other in physiological characteristics, but the expression varied with each strains. The larvae of
nm-d, nm-i and nm" died between day 5 and day 9 after hatching without the first molt. The
nm-f and nm-k mutants died between day 5 and day 16 with a slight increase of body weight
and, more than 90% of the mutants larvae died before the first molt and a few of them
survived to the 2nd and the 3rd instar and died. The haemolymph protein components of nm-d,
nm-i and nm" were rapidly reduced , and on the other hand those of nm-f and nm-k
consistently until they died. And there were no distinguishable difference in haemolymph
components of non-molting mutants, as compared to those of normals.
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Fig. 1. Larvae of four non-moiting mutants in 3 and 4
days after hatching. Normal is in left side, and mutant
is in right side. a, nm-i strain ; b, nm-d strain ;. ¢, nm"
strain ; d, nm-k strain. Scale bar, 10 mm.
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Fig. 2. Changes in larval growth of nm-f strain. Normal
is in right side, and nm-f mutant is in left side. a, 3 days
of the 1st instar ; b, 1 day of the 2nd instar ; ¢, 1 day
of the 3rd instar. Scale bar, 10 mm.



46 XA - A8 (b B

[4)]
[=]

FS
(=

(=]

o

Percentage of dead iarvas

f=]

1 2 3 4 5 6 7 8 9 10 11
Days after hatching (day)

(a)

Percentages of dead iarvae

12 3 4 5 6 7 8 9 10 11 12 13 14 15 186
Days after hatching (day)

(b)
Fig. 3. fig. 3. @) Changes in ratfio of dead larvae during
early stages of larval development of non-molting mu-
tants. 1 nm”; B, nm-a: 4. nm-, b) T nm-k; @4, nm-f mu-
tant
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Table 1. Changes in body weight during early stages of larval development of non-molfing mutants

(unit:mg/larva)

Day after hatching

Strain 1 2 3 4 5 6 7 8 9 0 11 12 13 14
(Day)
g omal 1024 29 62 71 173 207 60.0 1300
mutant 1.0 20 21 21 23 34 35 42 41
pmp  POTmAl L0 25 4145 89 217 245 400 960 160.0 1650 360.0 7600 900.0
mutant 1.0 20 21 29 35 46 77 92 114 123 143 165 181 202
wmi Momal 10 23 36 47 185 208 620 1360
mutant 1.0 20 25 25 2.6 3.0 35 4.0
wmg Mommal 10 32 35 69 147 184 335 770 1130 1150 2220 352.0 5220 542.0
mutant 1.0 1.2 20 32 60 62 110 114 205 252 366 408 600 620
., normal 10 49 79 97 130 286 530 67.0
M mutant L0 20 21 25 30 35 41 40
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Fig. 4. Mortality of nm-f mutant in each instar.
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Fig. 5. Width of larval head in normal and nm-f mu-
atnt during early larval development. (], normal : B,
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Table 2. Protein concenfration of haemolymph in nor-
mal and non-molting mutant during larval development

(unit:mg/mj
Day after hatching
Strains 2 3 4
(Day)
m-d normal 5.6 7.2 5.8
mutant 3.5 35 4.0
nm-f normal 4.8 7.9 6.6
mutant 3.5 5.2 6.7
i normal 7.2 11.8 8.5
M mutant 4.0 4.1 42
-k normal 6.0 11.5 6.0
mutant 7.0 12.3 6.0
" normal 4.9 6.0 6.6
" mutant 2.0 2.2 2.4
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Fig. 6. Polyacrylamide gel eletrophoresis patterns of
haemolymph protein of non-molfing mufants in 3
days of hatching. 1. nm-d strain; 2, nm-f strain; 3, nm-i
strain; 4, nm-k strain; 5, nm" strain; FL-1, female larval
protein 1. SP-2, storage protein 2; PYL-A and B, pro-
feins of young larvae A and B.
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Fig. 7. Polyacrylamide gel elefrophoresis patterns of
haemolymph profein of non-moiting mutants in 5
days of hatching(the 1st day of the 2nd instar). 1, nm-
f strain; 2, nm-k strain; 3, nm" strain. Symbols are the
same as Fig. 6.
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Fig. 8. SDS-Polyacrylomide gel elefrophoretic patterns
of haemolymph protein of the nm-f strain. 1 and 2
lane, 3 days after hatching; 3 and 4 lane, 5 days after
hatching. Symbols are the same as in Fig. 6.

Table 3. Changes in the ratio of the 4 major protein
components fo total haemolymph protein concentration
in 5 non-molting mutants on 3 days of first instar

4 major protein components(%)

Strains
FL-1 SP-2 PYL-B PYL-A'

nmed normal 32 47 93 85
mutant 30 45 26 48
mf normal 13 27 77 50
" mutant 8 4 45 29
. normal 30 65 52 48
L mutant 8 12 10 11
-k normal 25 40 59 56
mutant 6 55 52 55
o normal 18 19 95 33
mutant 0 0 19 3
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