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Genetic Relationships of Silkworm Stocks in Korea
Inferred from Isozyme Analyses

Su Il Seong
College of Natural sciences, The University of Suwon, Suwon, Korea

ABSTRACT

Isozyme was used to characterize general protein patterns of genetic relationships among 303
silkworm stocks preserved in National Sericultural and Entomology Research Institute, RDA.
Six isozymes (esterase, acid phosphatase, alkaline phosphatase, amylase, glucose-6-phosphate
dehydrogenase and sucrase) from hemolymph, midgut, and digestive juice were employed to
construct dendograms(UPGMA method) using a polyacrylamide gel electrophoresis. A cluster
analysis revealed four major groups out of 303 strains. The current data showed that the first
and the second group, which were divided into srveral subgroups within each group, contained
assemblages of Japanese and Chinese races. Especially, genetic differentiation in the first and
second group was greatest rather than within Japanese and Chinese races repectively and was
concordant with the hypothesis of phyletic sorting of initial variability in China many years
ago. Hypothesized recent introgression between groups was also plausible, but the evidence
suggested bidirectional gene flow between the the Chinese and the Japanese lineages.
Interpreting the results in light of evidence from the current study, the genetic diversity and
relationship showed in Korean silkworm race, Hansammyun reflected early and independent
evolution from the Chinese ancestor, limited addition of mew variability and phyletic sorting
within Korean peninsula more than 4,000 years.

Key words : Silkworm race, Isozyme polymorphism, Genetic relationship, Dendrogram

A 2 DNATHE R ZEEFed A5 &8s
d - A, 1995).

ol Blltpoll e H815] 1 A]8 o7} x}ad Follol AlE H FEoll gt B84 ohy RS
A i olgHal wvle} Tejo g 2 3l T2 2eatgzo| ole ol adEel g} 53,
e AU £ud el & £33 3 o) Lt AT E FHEA tHEREMS B
7hzh /0] AL BEsta ol el 3 dlYoll (Bombyx mandarina)25-€] ol (Bombyx
o2 Ralsteich Al 1 Alel "l 7l wet & mori)e] A U dBF, F4F, {3l E, ddE
£, dEZE F8E, dE SR RHE 9l 5 AEA FEE0 B3 ddsieloh(HiR,
], T FollEFo] U3t FHAAYREL o 1963, 1964, 1968a, 1968b; Yoshitake & Akiyama,
Ao| FrxEwir REFEHE 7he] R} gdg f 1964; %] 5, 1984). 71 ¥l & “Follo] EFFof u} &
AH fredAe] Aol AU 8= o gt o] Fanchgol P 2E7R] relat, A, 3
28} ol o] F-FE-Follw ol T EA oy Y A, sl AN, A S8 2R esterase(i ik,
o] wWol o]gxle] gow o= RFLPH% Bkl 1965, NS, 1965; Eguchi & Yoshitake,

119



120 A
1966), c-amylase(Jf 5, 1984, 1986; #| - iL¥F,
1989), acid tease(7T'11 - /1], 1970) 2] od A=~}
Huslw 9lew, o]E F9 84 71, esteraseE
v E3 2 A L= 1394 AT E dH-FA
2t&de] gre i}, ¢, B AL v} ook 3
A KIF(1980) Aduhmlal gxx1ze)e) §A 3}
E ZAPEle Yollo] AelHEER5le] mAlS
A qtaledt.
,?—QL].P/}J: Hal pE2E5H xl-/\],l%_oz]q_ioﬂ
30007 o]Afe] ol FFo] HEERY glo] ko g &
3 fAarl e 2e] Bgo] A sz 9lont o]
= 5557 A4 frd3A o B85l )

===
=

M QzALE ult gl web Aake PakEE
Aol At R F 3000 ol Egol] chah Ao

J_»];fa ;2 E_ﬂ_—g___]_ 1;}.63_0__ U/H ._,_/g]_?;” -1 ._./H.__
ghekstal, izl AE EWE 2F FTFE] /3
A A BAE vk - #A 22 (genetic distance
dendrogram)E AHAJstm 24 S-2lviete] HE o
Fgoll A FATA 2 AFEFSA AAE FH
sfaral & AF5 F3s hiDP

+ Ate w23 o 54 A7)t
1996)2] od 7] J=]3)0
ﬂ%‘ﬂ HEFFFS okl
FEol s AR ‘7]. BAD o
=g %%"4‘4. ohg2] 2 °4—TL4

| ek qlests) x}i-:z-ﬁ

—|—’
2
_—
—
Ne]
el
i

3 %
oo

l‘ﬂ

0
[
2z
T
Ho
h

Mz 3 2y
L 0 B2
FAAL EAol AH2E Tl EE WA B2

4>

e

AEFATLAA ANLES T Qe ol
5% 194 Ropuol 4 PRI F g
A7 25°C 1A BUOR Al &
Abgateich & Ade] AHgE ol
F9E 102, YBE BF 49F
33%, AriF 13%, QabA] #9 59F 9lof Seluiel
W% 3o EFH F 303FEE YL sgict

(% 333).

wL

i
o

w1 o
=

r]r

0}

ol B> sk ol ol
ol 12 dlo oby ot
wl —{N‘ w W

M

2. 54N F&

Folle] Wiz F HNAFTE
ol 2R AN, A, 3l
zAo2RE F4HAS 253
Aoz W Arke v R
A %oﬂa sRate] A7 £, A
QlAkghEl(PBS, pH 6.8)0.2 wha)a}gic}).

S Mol 58 5dA
52 Y T ol%
Ar). A ele wpure
sol A3 s

2}7]—

)l

dl A A
Mﬂ% Fobafel e 11,000g904] 1587k A&
+4' Oyl om old fdofxl AFAE T
ek st 7154 Wl eg el 77
3 Akl o) ozl st A Aol 2}
oz Alste] 19 ASde 3

ML
~~

_,d
¥

o ol

FAafdeg

S o f o oot o

27
£

3. IHgs
FHEAEAM L YRE native polyacrylamide
gel A 7]edE(Native-PAGE)S o] &3lglon f4
o] 4 T dExE AEAeR
wstodch vk B ag 739, HH agarose gel A

7]03%—(0gita, 1962)8 H&)s}e] Native-PAGES]
AYdAnE Bdslgdon, A sucrase HEE

Kanekasu et al.(1993)2] Wt ol u}e} SDS- PAGE
o] 8-3lgict. gk A Akl A.S pative-PAGER

=
=3
A3k ozl WMo WHolE Fal thdAS H
RYiA

Table 1. Summary of buffer systemns for defection of silkworm isozymes.

Isozymes Staining buffer Coenzymes Substrate Staining reagents

Acid phosphatase Sodium acetate o-naphthanyl phosphate Fast blue B
Alkalin phosphatase Borate a-naphthanyl phosphate Fast blue B
ca-Amylase Phosphate Starch Iodine

Esterase Phosphate B-naphthyl acetate Fast blue B
Glucose-6-phosphate Tris NAD D-glucose-6-phosphate NBT, PMS
dehydrogenase PMS

Sucrase Phosphate Sucrase TTC

Abbreviations : NAD, Nicotiamide-adenine dinucleotide; NBT, Nitro blue tetrazolium; PMS, Phenazine methosulfate;

TTC, Trichlorotetrazolium chloride.
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Fig. 1. Banding patterns and their allelic designations
for monomer and dimer in silkworms.
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Fig. 2. Banding patterns found in different tissues of silkworm.
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Table 2. Summary of loci, allele, and molecular type of silkworm isozymes.
Tissue Isoenzyme Loci Molecule type Allele

Esterase Estl monomer 2
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. Acpt 2
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Table 4. Distribution of geographical sikworm races.
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Group Origin Chinese(%) Japanese(%) European(%) Tropical(%) Korean(%) Unknown(%) Total
1-1 group 0( 0) 2(33) 3(50) 0( 0) 0( 0) 1(17) 6
1st 1-2-1 group  17(40) 7(17) 2( 5) 5(12) 1( 2) 10(24) 42
group  1-2-2 group 5(63) 2(25) 0 0) 0( 0) 0( 0) 1(12) 8
Subtotal 22(39) 11(20) 5(9) 5( 9) 1( 2) 12(21) 56
2-1-1 group  38(28) 55(40) 18(13) 4( 3) 0 0) 22(16) 137
o 2-12 group  29(46) 1321) 3( 5) 3( 5) 1 2) 13(21) 62
;3u 2-2 group 2(13) 10(62) 1{ 6) 1( 6) 0 0) 2(13) 16
EIOUP 5.3 group 5(28) 3(17) 2(11) 0( 0) 0( 0) 8(44) 18
Subtotal 74(32) 81(35) 24(10) 8( 3) 11 45(19) 233
3rd group 0( 0) 1(50) 0( 0) 0( 0) 1(50) 0( 0) 2
4th group 5(41) 2(17) 3(25) 0( 0) 0 0) 2017) 12
Total 101(33) 95(31) 32(11) 13( 4) 3( 1) 59(20) 303
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Fig. 3. Genefic relationships of 303 sikworm strains
preserved in Korea.
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Fig. 4. A hypothetical diagram of racial dif-
ferentiations of the sikworm, Bombyx mori, on the
basis of polymorphic isozymes.
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