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Abstract

The molecular relationships have analyzed between the Bombyr mandarina(wild silkworm) and Bombyx mori strains
(domesticated silkworm, geographical silkworms). A total of 166 polymorphic RAPD markers amplified from 35 dif-
ferent primers were used to analyze the molecular relationships among thirteen silkworm strains. The genetic simila-
rity coefficient between Bombyx mandarina and Jam305 showed the lowest genetic similarity value with 0.451, Bom-
byx mandarina and Bibaekjam showed the highest genetic similarity value with 0.598. These strains were classified
into Bombyx mandarina(a wild silkworm) and Bombyx mori(twelve domesticated silkworm) groups upon the genetic
similarity coefficient of 0.55. Further classification of Bombyx mori group was possibly sub-groups into a small clus-
ters at the genetics similarity coefficient of 0.60 : the 1st sub-group (J111, Bibaekjam, pnd®), the 2nd sub-group
(Galwon, C18, od yujam, JAM306, C108), the 3rd sub-group(R-hwang, p50), the 4th sub-group(zebra) and the
5th sub-group(JAM305). According to this study, RAPD markers seems to be a valuable tool for molecular relation-
ships and classification among the silkworms
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1. Insects

B Ape AL A5 (Bombyx mori) e F&EXEH
FALZATFLAN A &L e AS A3,
W0l (Bombyx mandaring) & & BT-49] Bgola opA
32 e AL AME] JPABRE AEEYh

2. Extraction of Genomic DNA

Genomic DNA®] #&& 93t 5% 3¥A9] ol
& st AAAE Adlo] A7hE 1 X SSC #34 (0.
15 M NaCl, 0.015 M sodium citrate, pH 7.0) 2.2 o
g AEsAN FEAA oleje] 24 JH A FE&
AAT 3 Afdx (196 T F& TA3A AFEAL
7] -80 Toll Y& AA3A). Foll genomic DNAE Su-
zkis'®9 S Y¥ wysd Bk AlEE Al
%A 2.59 9] DNA &4 #59(0.5% SDS(Sodium
Dodecyl Sulfate), 5 mM EDTA, 20 mM Tris-HCI(pH 7.
5), 0.1 M NaCl, 10 #g/ml9] proteinase K)-& #7138 &,
FETA712 vidsted 37CoA 158 WAl the, 2
ml®] 1 M Tris-HCI(pH 7.5)% 3 mi¢] phenol¥ 7}3te]
AR 3 AL 94(5,000rpm, 50)%F A4594E 2o
23)9] phenol/chloroform%% ¥ 3] 9] salted ethanol (2
% potassium acetate¥ )& H7}8te] DNAE FAAAA
ot AAE DNAE #elBog wol TESEA(20 mM
Tris- HCI(pH8.0), 1 mM EDTA)9| %9 & t}A] 3uj9|
salted ethanol2 718l DNAE AAAJ|Z 70% etha-

nolell washing® ¥ dEAA 1 mle TEGFNE 713

2, 10 Hg/mlo] HLE RNaseAE 2|3tk 37Co
A 2417 ¥-&-A17] 3 phenol /chloroform©.2 23] %
311 salted ethanol (2% potassium acetate E3)E
DNAE #HHAH 70% ethanol®] washing?dt the 71&Al
7 TE 930 %o 484 genomic DNAZ A3}

3. Polymerase Chain Reaction

RAPD-PCREA  o[&%  oligonucleotide
OperonAt9) random primer.©.™(Table 1), ANTP ¥
Tag DNA polymerases= Toptlo] QAJ2H(F) 9] HEE,
PCR WH&71E 3= siQlAte] w3718 47t ARSIt
RAPD-PCR¥4-& S8 g xde &5%¢ 79 HH
2738 AHgsdd & 25 4 439 th3) genomic DNA
30 ng, dNTP mixture 200 #M, random primer 5 pmo-
lesE 713, 95T A 5% DNAS WA W, Tag
polymerase 1 unit® H7}3 #, t}A] 94T 603, 35T 60
%, 72C 90Z7+e] vHe-& & cycle® 34 45 cyclesihH
%, 72CelA 300% WHAATH

primer<=

4, Analysis of RAPD markers
PCR¥& ¥ RAPD ¥4& NTSYS (Numerical Taxo-
nomy and Multivariate Analysis System) computer pro-
gram? UPGMA (Unweighed Pair-Group Method with
Arithmetic average) ¥ATWH'9& o] &3} AAksct
#z 3 1%
A8 B BES i it A FE3= 71€2 RAPD-
PCR7|HE ol &, Wrele el A £43 FA8A
A3 35719 primerol 4 5% band size'd $l
0.2-3kbAFe1 3L, major band® 400bpol A 2kbAle]
oM ZZ= Ak Figure 1). =3}, primero] wa} RAPDF}
A7t 2-8702 okt vebd o, WAl 35709 primer
X 166749 PHAE ¥E # UATHTable 1). o5 #}
Aol tiajA] WM=rk dow 17 =S glow “0"em
F=3}8ke] NTSYS-PC programol] 23] ¥244 FAHA 494
AETE 389t Table 2, Figure 2). 44 FAHA
7o H9E 0451904 0.701 Arelgen, olirofs} 7}
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Table 1. Random primers for RAPD analysis of the silkworms

Primers Nucleotide sequences RAPDs Primers Nucleotide sequences RAPDs
OPB 01  5-GTTTCGCTCC-3 6 OPD 01 5’-ACCGCGAAGG-3’ 7
03 5-CATCCCCCTG-3’ 6 02 5°-GGACCCAACC-3 6
04 5-GGACTGGAGT-3’ 5 03 5-GTCGCCGTCA-3’ 3
05 5-TGCGCCCTTC-3’ 4 04 5-TCTGGTGAGG-3’ 5
06 5-TGCTCTGCCC-3’ 5 05 5-TGAGCGGACA-3’ 3
07 5-GGTGACGCAG-3’ 7 o7 5-TTGGCACGGG-3’ 2
08 5-GTCCACACGG-3’ 7 08 5-GTGTGCCCCA-3 5
11 5-GTAGACCCGT-3’ 6 09 5-CTCTGGAGAC-3’ 7
12 5-CCTTGACGCA-3’ 8 12 5-CACCGTATCC-3 4
13 5-TTCCCCCGCT-3’ 6 13 5-GGGGTGACGA-3 3
14 5-TCCGCTCTGG-¥ 6 16 5-AGGGCGTAAG-3 4
15 5-GGAGGGTGTT-3’ 3 18 5-GAGAGCCAAC-3’ 3
16 5-TTTGCCCGGA-¥ 4 20 5-ACCCGGTCAC-¥ 5
17 5-AGGGAACGAG-3’ 6 OPM 03 5-CCAGATGCAC-3’ 4
18 5-CCACAGCAGT-3’ 3 17 5-CTACTGCCGT-3’ 3
19 5-ACCCCCGAAG-¥ 5 18 5-GGACTGCAGA-3’ 2
20 5-GGACCCTTAC-3 3 19 5-ACGGCGTATG-3’ 4
20 5’-AACGGTGACC-3’ 6
Total 166

Genetic Similarity coefficient

0.55 060 0.78 1.00
It
pnd®*
Bibaekjam
Galwon
JAM 306
Cc18
od yujam
c108
. . . . Zebra
Fig. 1. RAPD profile of the twelve silkworm strains(Bo- 305
mbyx mori) and Bombyx mandarina generated by — R-r:)wanq
p5
the Operon primer OPM17. A-C; polymorphic B.man,

RAPD markers. M 5 DNA size marker. Lane 1 ]
111, Lane 2 Galwon, Lane 3 : C18, Lane 4
* R-hwang, Lane 5 : pnd”, Lane 6 | Zebra, Lane
7 . Bibaekjam, Lane 8 : JAM305, Lane 9 . JAM
306, Lane 10 : od yujam - Lane 11 : p50, Lane
12 1 C108, Lane 13 : Bombyx mandarina.

Fig. 2. Dendrogram based on a 13X 13 matrix of simi-
larity coefficients calculated from RAPD data of
166 amplification products generated by 35 pri-

mers.
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Table 2. Similarity coefficient matrix among the silkworm strains

1 2 3 4

6 7 8 9 10 11 12 13

J111 1.000

Galwon 0.665 1.000

c18 0.604 0.659 1.000

R-hwang 0.555 0.646 0.585 1.000

pnd” 0.604 0.671 0.646 0.622 1.000

Zebra 0.512 0.616 0.543 0.579 0.616 1.000

Bibaekjam 0.646 0.591 0.665 0.579 0.701 0.585 1.000

JAM305 0.561 0.591 0.579 0.591 0.604 0.598 0.524 1.000

JAM306 0.598 0.689 0.665 0.665 0.640 0.634 0.622 0.659 1.000

od yujam 0.549 0.652 0.640 0.567 0.640 0.573 0.561 0.537 0.671 1.000

$50 0.591 0.573 0.598 0.634 0.610 0.530 0.567 0.555 0.579 0.543 1.000
C108 0.512 0.616 0.616 0.555 0.579 0.622 0.598 0.610 0.671 0.622 0.506 1.000

Bombyx mandarina

0.512 0.518 0.506 0.567 0.555 0.549 0.598 0.451 0.524 0.561 0.506 0.524 1.000

1:J111, 2 Galwon, 3 : C18, 4 : R-hwang, 5 pnd”, 6 : Zebra, 7 : Bibaekjam,

8 : JAM305, 9 : JAM306, 10 : od yujam, :

A o] ARY BAY FAAFE BE J111: 0
512, Galwon : 0.518, C18:0.506, R-hwang : 0.567,
Pnd™ : 0.555, Zebra : 0.549, Bibaekjam :@ 0.598, JAM
305 : 0.451, JAM306 : 0.524, od yujam : 0.561, p50
10506, C108 : 0.524%th &, wipolgl #2414 fAMAS
7t 7P Fe AL vpizteln, 7 e sle 305t
wE, 22 fAMSE 0.55004 Hinod Ayl A%
ToE ol d, o AETL 0.60004 3749 o}
2% 2709 SEAAZ ro] Hokh Alelells J111
(YEZAD, pna* (Y¥E-Z7), Bibackjam(IEZA) o], A
20}l = Galwon(F=EA), C18(FT%7), od yujam,
JAM306(Z5&4), C108(FFEA) o, 3okl R-
hwang(55%A), ps0(YEEA) o] XFE o] UL, zebra
(F&EZ2A) 9 JAM305(YEZEAD = SFMAZ ol
o) oleld Ade AF7A AGH 42 4 )55 Ao
o BREoxl 71E AR} FAE AFOR B 7]
93 ol AFHY T e FEIAE &
A4 FEN] w2 A ASMLE S48 £
AR AlgHY. dAAA ol ASEFT A
of g4, WA, AN, A%, 48 T vt FAEFH disiA
T2 98 v Estd ALY A7t

ue 1t

11 1 p50, 12 : C108, 13 . Bombyx mandarina.
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