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Phylogeny of Bombyx mandarina inhabiting Korea analysing
the isozyme and hemolymph protein polymorphism

Jae Man Lee, Kyung-ah Kim and Si-kab Nho

Department of Natural Fiber Science, College of Agriculture and Life Science,
Kyungpook National University, Daegu 702-701, Korea

B. mandarina of Korean population apparently differs B. mori in isozyme analysis. Fourteen polymorphism occurred
B. mandarina not in B. mori at 6 isozymes, Bph, Bes, Amy-hc, les, Ict-D, Ict-E. Korean population has shared with the
Korean native strain of B. mori in B genotype of Bes, F of Amy-hc, n of Ict-E, M and S of Ic-H. These 5 genotype
were known that detection only Korean native strains of B. mori. Nei's genetic distance based on the genotype of
isozyme and hemolymph protein using 4 populations of B. mandarina varied from 0.0350 to 0.0624. The distances of
0.0350 is between Jinju and Chilgok population and between Jinju and Kosung population has the largest distances,
0.0624. In genus of Bombyx, B. mandarina and B. mori, genetic distance varied from 0.3822 to 0.5074. Phylogenetic
tree obtained using the subprogram UPGMA of NTSYS represented that Bombyx devided two group, B. mandarina and
B. mori. B. mandarina has genetic differences according to the population within the Korean peninsula, but that was
not recognized genetic variation or divergence considering low values of genetic distance.
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Table 1. Location of sampled populations of the wild sitkworm,
B. mandarina, in the Korean peninsula

. . Number of
Populations Collected regions individuals
CG Chilgok, Kyungsangbuk province 11
CH Changhung, Chollanam province 14
CJ Chinju, Kyungsangnam province 35
KS Kosung, Kwangwon province 9
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Table 2. Summary of substrate and staining for detection of isozymes

Isozymes

Substrates

Staining Reagents

Blood acid phosphatase (Bph)
Blood esterase (Bes)
Integument esterase (les)
Chymotrypsin inhibitor (Icf)

1-Naphthylphosphoric
o-Naphthyl acetate
¢-Naphthyl acetate
N-Acethyl-OL-Phenyl Alanine
B-Naphtyl Ester

Fast Blue B

Fast Blue RR
Fast Blue RR
Fast Blue BN

NN'-Diemethyl Formamide

Hemolymph amylase (Amy-hc) Starch

lodine
Potassium iodine
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Fig. 1. Blood acid phosphatase (Bph) zymograms of B. mandarina, Fig. 2. Blood esterase (Bes) zymograms of B. mandarina
inhabiting the Korean peninsula. The roman alphabet of the upper inhabiting the Korean peninsula. The roman alphabet of the upper
indicates the population (see Table 1) and A~C' indicates the indicated the population (see Table 1) and A~C' indicates the
polymorphism of Bph. polymor of Bes.
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Fig. 3. Integument esterase (les) zymograms of B. mandarina
inhabiting the Korean peninsula. The roman alphabet of the upper
indicates the population (see Table 1) and C~D' indicates the
polymorphism of fes.
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Fig. 4. Chymoytrypsin inhibitors (Jct) zymograms of B. mandarina
inhabiting the Korean peninsula. The roman alphabet along the
right margin indicates the polymorphism of /ct and the upper
indicates the population (see Table 1).
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Table 3. Frequencies of isozyme and hemolymph protein
polymorphism of B. mandarina inhabiting the Korean peninsula

s
. Population* = % <y
Gene  Polymorphism
CG cl CH KS
A 0.20 0.36 0.07 0.07
B 0.50 0.40 0.70 0.65
C 0.15 0.14 0.10 0.14
Bph (0] - - 0.03 -
A - 0.04 - -
B’ 005 0.0l - 007 —lps
C 010 - - 007 Lo-r
A 0.27 0.46 0.30 0.21
B 0.36 0.10 0.10 0.36
Bes 0.05 15 2 14
“ S 0.27 829 833 829 Fig. 5. Gel electrophoresis patterns of hemolymph proteins of B.
C 0'65 - - - mandarina inhabiting the Korean peninsula. The roman alphabet
- of the upper indicates the population (see Table 1). SP. storage
F 0.10 0.03 - 0.44 protein; Lp, lipoprotein.
M 0.20 0.22 0.40 0.14
S 0.20 0.18 0.13 0.14
n 0.50 0.40 0.40 0.14 W% CG
Amy-he .
- F - 0.03 - -
M - 009 - 014 cJ
S - _ 0.07 - 00415 CH
S — 0.05 — — 0% KS
C 10 094 068 075 ]
Jes D - 0.03 0.18 0.25 04537 B mori
) C - 0.03 - - 05 005 0
D ~ - 0.15 ~ | I |
fet-A F 1.00 1.00 1.00 1.00 Fig. 6. A dendrogram of gene analysis data using UPGMA based
F 0.10 - - - on Nei's genetic distance.
Ict-B n 0.90 0.80 1.00 1.00
S — 0.20 _ — Table 4. Nei's genetic distance based on the isozyme and
F 0.15 0.11 0.14 - hemolymph polymorphism frequency of Bombyx. The roman
M 0.15 0.09 0.04 - alphabet is the population of B. mandarina (see Table 1).
S - 0.11 - - =
1D R 029 025 030 021 cG G RS o CH 8 mori
¢ n 020 011 020 043 KS 0.0493
F - on - - Cl 00350 00624
R 015 023 024 036 CH 00403 00452 00432
R 010 004 008 - B. mori 04552 05074 04730  0.3822
S 010 017 027 014
Icr-E n 0.90 0.74 0.60 0.86
S’ - 0.09 0.13 -
of AHIE AF7 WA e AelstA, AeisHe)
Iet-H n 1.00 1.00 1.00 1.00 o] Sl T-elE b o)X Fheh(K b 1928 A
p-2 100 100 100  1.00 v h.EkE e ( szag“_c '9 ) staurov: et
sp-1 F 044 007 028 0.4 at, ;959’0 o lti . . chi ;sm’ ! ; )
i3 1 E 7I& S
F 044 007 028  0.14 Tu 6 & i’l A 71218 7] - Bombyx genus
Lp M - 0.27 - - o] WAE ATTE vehd Aelet. sl relvhy RollAe
S 0.56 0.66 0.72 0.86 At 2 el groupd HAEIE b Fo] olE A
*The population is shown in Table I. ol ke ok & groups FA ST}
ool AeE FYSH, PR RG] 14
Folet o] F F2H 1A A HA Wel2A <l Bl wlrellupihe 2 xR G0 g4 2k FAA W
Yok £, F0H AE TAY o FFLS AL L ol AUHXY Aol 42§47 T U
RO )9 slke WAl ke AL &+ S Uk B AW & Qo ey IR R
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