WEL 49(2), 47~50 (2007)
Korean J. Seric. Sci.
<g x>

ZEME HHX] JHUE I8 HMYLSIX|d SIHO| FUHAHS HE
AR - AFA - AA - §9F - QG - L - PAZ

Selection of Mutant Silkworm with Oxidation-deficient Haemolymph
for Insect Cell Culture

Ji-young Choi, Jong-gill Kim, Young-cheol Choi, Hyung-joo Yoon, Mi-young Ahn,
Sam-eun Kim and Seok-jo Hwang
Department of Agricultural Biology, National Institute of Agricultural Science and Technology, R.D.A. Suwon 441-853, Republic of Korea

ABSTRACT

Insect cell culture system has been demonstrated the effective means of producing medical and agricultural products.
Furthermore, Fetal bovine serum (FBS) is in wide use in insect cell culture. Silkworm hemolymph was tested to develop
as a substitute for FBS and was effective in insect cell growth. Hemolymph is oxidized and darkens visibly during the
collection from silkworms due to the activity of tyrosinase in it. Toxic quinones are produced by the oxidation and con-
sequently inhibit the cell growth. Heat treatment can be used to prevent the oxidation; however, the oxidation may occur
during the collection of hemolymph before it is heat-treated. Hemolymphs collected from 257 different strains of silk-
worms were examined to select the slowly oxidized hemolymphs. Hemolymphs collected from mutant strains such as
Y,, TBO and wE’ showed relatively slow color changes. Oxidation rates of the hemolymphs were measured by the
absorbance change using a spectrophotometer. The absorbance of mutant hemolymph reached the saturation value at
20°C in each 330 min (Y,), 360 min (TBO) and 450 min (wE") min, whereas the total oxidation time of the wild-type
(Backokjam) hemolymph at the same temperature was 120 min. The cell growth in the medium supplemented with
mutant species hemolmph was more effective that in the medium supplemented with Baekokjam species hemolymph.
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25 T4 BAS Holr] de o] SHI Qe HAIE
S A Y dFq MEE A2 ZEAIA k] W
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e AlAY] a9 MEE Dedt A28 A FH
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T 32E 5 FEEAS E8HoE QA g 9l A
2Hlo g% SukslcHDoerfler and Bohm, 1986; Agathos
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1. A0l 23

B A= 057323 x #H24), TBO, Y, WUE
FAAZ AL, A $2AEA sdHried
8] ol §FAA M EEARA Y E3ldceEA
$4, 2000).

2. Cell line % HiX|

2 AEo)] AMS-® M EFE= [PLB-SF-21 AENe)A] S
gt Sf-92A, A8 (Spodoptera frugiperda - fall armyworm)
e 7] 8] Gz oA g M EFo|HSummer and
Smith, 1987). A EwlF ¥ A= Grace’s Insect Medium
(Gibco) 2H-E FF5oll 463 g2 FHeJA] A}L3519l e
Sodium bicarbonate(NaHCO,, Sigma)E 0.35 g/l o] A]
buffer 2M-2 314 319120, IN Sodium hydroxide(NaOH,
Sigma)g AH3-3le] pHE 6.2% 2 F 0.2 um millipore
filter(5AAHE S F3s}e] WF3 F antibiotic-antimycotic
(Gibeoys A71ste] ARgslT).

3. MZe| diek W MEFS| Al

M EE= 10% FBS7F H71sl Grace Z3A Tujofo g
25°C 87|l A 25 cm® culture flask(Falcon)yE AR5}
of wiF » X5}t Ml EE mid-exponential phase®.
AAshs MEE MZL culture flaskel] 1x 10° cell/ml)
HEE Yol wicksled 34U 7102 AEZLE Ao] A)
FAAAE A3 Al ESE haemocytometerE A28}
o] =¥ u|7 (Inverted microscope)>2 F&slo] AA 3}
g}h. AEE-L 0.4% trypan blue solutionS ®A] <} 10: 1
2 AoA GAE MEE S AER, 237 S AE
= Aol ole AlxE FEIgH.
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H Fro AYE AF3k, 60°C, 455 A= F, 4°C
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Fig. 1. Absorbance change of silkworm hemolymph in a visible
range (Backokjam).
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Fig. 2. Oxidation rate of hemolymph.
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Fig. 3. Cell growth in the medium supplemented with hemolymph
collected by large-scale bleeding method from oxidation-deficient
mutant. Large-scale bleeding method : Hemolymph is collected
by homogenizing after starving for 1 day from 5 th instar 5 th day
larva. Control (Small-scale bleeding method) : Hemolymph is
collected by dropping after cutting of the abdominal legs of
silkworm.
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