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Genetic Analysis of Native Silkworm, Nangnoi

Si Sa Ket 1 Variety, by RAPD-PCR Technique
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Abstract: Thai native silkworm (Bombyx mori L.), Nangnoi Si Sa Ket 1, one of the certified varieties from
Department of Agriculture, has been extensively distributed to others research stations in Thailand for sericulture
promotion at farm level. Due to rapid multiplication rate, the genetically alteration and contamination within the
variety presumably occurred. Accordingly, genetic analysis of native silkworm, Nangnoi variety based on
Random Amplified Polymorphic DNA-Polymerase Chain Reaction (RAPD-PCR) Technique was carried out to
determine variation of this variety collected from various sericulture stations including Chiang Mai, Mukdahan,
Nong Khai, Roi Et, Sakon Nakhon, Si Sa Ket, Ubon Ratchathani, and Udon Thani. Three native silkworm varieties
including Kiewsakon, Nanglai, and Nangluang and also one wild silkworm (Samia ricini Boisduval) variety were
selected and assigned as corresponding referenced band patterns. DNAs of those silkworms were extracted

from haemolymph and 18 RAPD primers were applied to random amplification. RAPD products were spreaded
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on agarose gel-electrophoresis and polyacrylamide gel-electrophoresis to generate polymorphisms of DNA
band pattern. RAPD primers OPO-07 and OPD-11 produced specific bands at 430 and 100 bp that specified
Nangnoi Ubon obtained from Roi Et from others. Meanwhile, RAPD primer, OPN-02, also produced 2 specific
bands. First band, 985 bp in size, differentiated between Nangnoi Si Sa Ket from Nong Khai from others and
second band, 434 bp in size, separated Nangnoi into 2 groups: Nangnoi Ubon and Nangnoi Si Sa Ket. The
combined analysis of band pattern generated by all those 3 primers supported that Nangnoi Ubon and Nangnoi
Si Sa Ket was genetically related and recently diverged from each other perhaps caused mainly by the

screening process during mass rearing of Nangnoi Si Sa Ket 1 in various research stations.

Keywords: Genetic analysis, Thai native silkworm, Nangnoi Si Sa Ket 1, RAPD-PCR
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Figure 1 Genome fingerprinting of silkworms, Nangnoi Si Sa Ket group,

Nangnoi Ubon group, and out group composed of Nangluang,

Nanglai, Kiewsakon, and wild silkworm based on primer OPO-07 of

RAPD technique and specific band at 430 bp for identifying Nangnoi
Si Sa Ket : M = 100 bp DNA ladder, Promega, 0 = Negative control,

1 = Nangnoi Ubon from Chiang Mai, 2 = Nangnoi Si Sa Ket from
Si Sa Ket, 3 = Nangnoi Si Sa Ket from Udon Thani, 4 = Nangnoi
Si Sa Ket from Nong Khai, 5 = Nangnoi Si Sa Ket from Sakon

Nakhon, 6 = Nangnoi Ubon from Mukdahan, 7 = Nangnoi Ubon from

Si Sa Ket, 8 = Nangnoi Ubon from Roi Et, 9 = Nangluang, 10 = wild

silkworm (Samia ricini Boisduval), 11 = Nanglai,12 = Kiewsakon.
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Figure 2 Genome fingerprinting of silkworms, Nangnoi Sri Sa Kate group,

Nangnoi Ubon group, and out group composed of Nangluang,

Nanglai, Kiewsakon, and wild silkworm based on primer OPD-11 of

RAPD technique and specific band at 100 bp for identifying Nangnoi
Si Sa Ket : M = 100 bp DNA ladder, Promega, 0 = Negative control,
1 = Nangnoi Si Sa Ket from Si Sa Ket, 2 = Nangnoi Si Sa Ket from

Udon Thani, 3 = Nangnoi Si Sa Ket from Nong Khai, 4 = Nangnoi

Si Sa Ket from Sakon Nakhon, 5 = Nangnoi Ubon from Chiang Mai

6 = Nangnoi Ubon from Mukdahan, 7 = Nangnoi Ubon from Si Sa Ket,

8 = Nangnoi Ubon from Roi Et, 9 = Nangluang, 10 = Kiewsakon, 11 =

Nanglai, 12 = wild silkworm (Samia ricini Boisduval).
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Figure 3 Genome fingerprinting of silkworms,
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Nangnoi Si Sa Ket group,
Nangnoi Ubon group, and out group composed of Nangluang,
Nanglai, Kiewsakon, and wild silkworm based on primer OPN-02 of
RAPD technique and specific band at 985 and 434 bps for identifying
Nangnoi Si Sa Ket : M = 100 bp DNA ladder, Promega, 0 = Negative
control, 1 = Nangnoi Si Sa Ket from Si Sa Ket, 2 = Nangnoi Si Sa Ket
from Udon Thani, 3 =
Nangnoi Si Sa Ket from Sakon Nakhon, 5 =

Nangnoi Si Sa Ket from Nong Khai, 4 =
Nangnoi Ubon from
Chiang Mai, 6 = Nangnoi Ubon from Mukdahan, 7 = Nangnoi Ubon
from Si Sa Ket, 8 = Nangnoi Ubon from Roi Et, 9 = Nangluang, 10 =

Kiewsakon, 11 = Nanglai, 12 = wild silkworm (Samia ricini Boisduval).
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Table 1 Genetic distance among Thai silkworm: Nangnoi Si Sa Ket group, Nangnoi Ubon and out group
composed of Nangluang, Nanglai, Kiewsakon, and wild silkworm calculated from combined data of
RAPD genome fingerprint generated from primers: OPO-07, OPD-11, and OPN-02.

Varieties 1 2 3 4 5 6 7 8 9 10 11 12
1 0.00
0.00 0.00

3 0.14 0.14 0.00

4 0.16 0.16 0.18 0.00

5 0.29 0.29 0.30 0.33 0.00

6 022 0.22 024 026 030 0.00

7 0.30 0.30 039 024 026 030 0.00

8 0.36 0.36 029 023 033 036 026 0.00

9 0.60 0.60 064 054 050 052 041 044 0.00

10 045 045 052 039 062 064 050 045 031 0.00

11 0.33 0.33 042 036 050 052 048 043 050 028 0.00

12 0.67 0.67 072 068 065 078 060 060 076 073 062 0.00

Remarks: 1 = Nangnoi Si Sa Ket from Si Sa Ket, 2 = Nangnoi Si Sa Ket from Udon Thani, 3 = Nangnoi  Si Sa Ket from Nong

Khai, 4 = Nangnoi Si Sa Ket from Sakon Nakhon, 5 = Nangnoi Ubon from Chiang Mai, 6 = Nangnoi Ubon from
Mukdahan, 7 = Nangnoi Ubon from Si Sa Ket, 8 = Nangnoi Ubon from Roi Et, 9 = Nangluang, 10 = Kiewsakon, 11 =

Nanglai, 12 = wild silkworm (Samia ricini Boisduval).
I: Nangnoi Si Sa Ket from Si Sa Ket
Nangnoi Si Sa Ket from Udon Thani

— Nangnoi Si Sa Ket from Nong Khai

Nangnoi Si Sa Ket from Sakon Nakhon

Nangnoi Ubon from Chiang Mai

——— Nangnoi Ubon from Mukdahan

Nangnoi Ubon from Si Sa Ket

Nangnoi Ubon from Roi Et

Kiewsakon

Nanglai

Nangluang

wild silkworm
Figure 4 Dendrogram showed the relationship among Nangnoi Si Sa Ket group, Nangnoi Ubon and out

group composed of Nangluang, Nanglai, Kiewsakon, and wild silkworm (Samia ricini Boisduval).

46



nsAAszinugnssaaasluniuiasiuguinias
Asazine 1 InewnAiln RAPD-PCR

a9iua

n33AsIziiugnssnaedluniugusian
ATAzINg 1
ImunatlenAiazinsRinnzideey muaninaaes
vizaguidadaulinaesdmdnsing o ludszmalne
FulFRenszuaunsfaidenlussuinenismnzias
Fuawinldanansasuuntdildu 2 nau Ae ngallun
Augudasazing uazngulnuiuguisileagua
LL@:mmm@%uwﬁqmwLﬁﬂqﬁumﬁqﬁugniiu
szwinangauazne lungalls odayaildsuilaniy
Uszlumiiamsiannaneiug s alesliliaow
AN ANTLAN MALTINZRENUAZNIRTAda LA
Wufrizaiusessnaiugrialluewan

nnRAngsNUsznIA

1avauAnlARNst BT AANEILAYISY

anrnnaluladdon1ninens AUSINERTAART

wuanendedaalud wazanTunsaulNuueTn i
LRANNITINYIEY NaTiaYWINASE

LANANTANNDY

nomouy Fesquid. 2545, nisufFeLiflenanefusa
duelulilnnewssaienissuuning s
Inefwiles.  Aneninusinegnanans
NnUTudin. avanenaedesln, Gl
59 wi.

Useiil {Aa1], Asne memiqming, inestl iauaed,
WIAET FITUOUAN,  INNNY WA UNS,
ANHE FAUNNNY LAY gETING TRINDIUAY.
2545. AINUAINUAININUGNITHTBY [

gipineannaenatl wlssmelne. uti 103-

RSP R I D IGE LR LIS R T

116. 1
ndaulunlszantl 2545, annlRaavdan
W NINBTININEAS, NFANHS,

enanstszneunstsegadannig

anng dAswug. 2539, nawmwmdeulualutlszme
e, Teeaduynannsninisnumsums
Uszmalng A1rim, ngamne. 181 wii.
Funf Telonnnna. 2545, Alunuazieieaned
Wue: UfiiRnsenfiefinuaziaienuaad.
AVUNANHLMNTNY VAN HATAIERT,
NN, 116 .
H., M. Balick and B. Schierwater. 1992.
amplified

Hadrys,

Applications of random
polymorphic DNA (RAPD) in molecular
ecology. Molecular Ecology 1(1): 55-63.

M. A. 2003.

Introduction to Principles and Application. 2"

Hoy, Insect Molecular Genetics: An
ed. Acadamic Press, San Diego. 544 pp.

Muyan, G., Z. Zhenghong and C. Yuanlin. 2001. A
study on molecular phylogenetics and
molecular marker of species of silkworms.
Hereditas 23(1): 25-28.

Nagaraja, G. M. and J. Nagaraju. 1995. Genome
fingerprinting of the silkworm, Bombyx mori,
using random
Electrophoresis 16(9): 1633-1638.

Promboon, A., T. Shimada, H. Fujwara and M.

arbitrary primers.

Kobayashi. 1995. Linkage map of random
amplified polymorphic DNAs (RAPDs) in the

silkworm,  Bombyx mori.  Genetical
Research 66(1): 1-7.
Sambrook, J. and D. W. Russell. 2001. Molecular

Cloning: A laboratory Manual. 3 ed. Cold

Spring Harbor Laboratory Press, Cold

Spring Harbor, New York.

47



