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PCR-RFLP for a Study of Genetic Variation of Mitochondrial DNA in Sweet Potato Weevil Cylas formicarius (Co-
leoptera: Brentidae). Shinobu SUKENARI, Isao MIYAZAKI, Takuji YAMAMOTO and Kazushige MINOURAY
(Naha Plant Protection Station, 2-11-1 Minato-machi, Naha-shi, Okinawa 900-0001, Japan. E-mail: sukenaris@pps.
go.,jp. Y Chubu Airport Sub-station, Nagoya Plant Protection Station). Res. Bull. Pl. Prot. Japan 45: 53-58 (2009).

Abstract: The polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method was used
to detect differences of genetic variation in the mitochondrial DNA containing region from the cytochrome oxidase
gene subunit I (COI) to subunit II (COII) of sweet potato weevil Cylas formicarius. Insect samples were collected
from the Ryukyu Islands, the Ogasawara-Islands and Taiwan. These samples were categorized into nine haplotypes
which were derived from the PCR-RFLP technique with two pairs of Primer and five restriction enzymes (Hinc 11,
Dra 1, Msp 1, Nde 1 and Mbo 1I). Six haplotypes were detected in the Ryukyu Islands, and only one haplotype differ-
ent from Ryukyu was detected in the Ogasawara-Islands. Ogasawara samples were classified into an independent
group. This result suggests that this method can be used as detect the rough invasion source and as an application

to detect the differences between wild and sterile insects in eradication project.
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Table 1. Sample data of C. formicarius used in this study

No. of weevils sequenced No. of weevils

Collection site Year (Accession number) tested
Okinawa
Okinawa Island 2004-2008 2 (AB470606, AB470607) 27
Sesokojima Island Motobu Town 2003 8
Kudakajima Island Nanjyou City 2008 5
Agunijima Island Aguni Village 2007 6
Tonakijima Island Tonaki Vilage 2003 2
Kitadaitoujima Island Kitadaitou Village 2007 6
Minamidaitoujima Island Minamidaitou Village 2006 2 (AB470613, AB470614) 3
Ishigakijima Island Ishigaki City 2003 1 (AB470608) 6
Haterumajima Island Taketomi Town 2004 5
Iriomotejima Island Taketomi Town 2003 4
Yonagunijima Island Yonaguni Town 2003 7
Miyakojima Island Miyakojima City 2004 4
Kurumajima Island Miyakojima City 2004 2
Irabujima Island Miyakojima City 2004 1
Ogasawara
Chichijima Island Ogasawara Village 2004 2 (AB470609, AB470610) 4
Mukojima Island Ogasawara Village 2004 1
Hyoutanjima Island Ogasawara Village 2004 1
Hitomarujima Island Ogasawara Village 2004 1
Hahajima Island Ogasawara Village 2007 3
Taiwan
Taiwan Island Taitung City 2004 1 (AB470612) 7
Taiwan Island -unknown” 2004 1 (AB470611) 1
Total 9 104

* A sample insect from the sweet potate which was intercepted at Naha airport.
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Table 2. Restriction fragment length estimated by sequences and RFLP pattern among of 9 samples

Primer pair Restriction enzyme

Fragments lengths (bp) Banding pattern

Primer Pair A Hine 11
Dral
Msp 1

Primer Pair B Nde 1
Mbo 11

433 128 a
358 203 b
561 c
228 224 109 a
337 224 b
307 254 a
561 b
510 51 c*
376 265 a
641 b
527 114 a
641 b

*Estimated by compared with the 100 bp laddar.
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Primer Pair A / Hinc |l
Mabc
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Primer Pair B/ Mbo Il
M ab
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Primer Pair A/ Dra |
M ab
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100bp

Primer Pair B/ Nde |
M ab

500bp

100bp

500bp

100bp

Primer Pair A/ Msp |
Mabec

Fig. 1. Banding patterns detected by using PCR-RFLP indicated in Table 2. Samples were electrophoresed in 3% Metaphor®

Agarose gel. Lane M: 100 bp-ladder.

Table 3. Haplotypes from Banding pattern

. . Restriction Haplotype
Primer pair

enzyme I I 11 v % VI VII VIII IX

Primer Pair A Hine 11 a c c b b b b c c
Dral a b a a a a a a a

Msp 1 b b b c b b b a a

Primer Pair B Nde 1 a a a a b a a a a
Mbo 11 a a a a a a b a b
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Fig. 2. Geographical Distribution of Haplotype. Each symbol indicates individual sample.

At & OSSR HRAVN S o 7272012, BAES R
BAREOMEEAE SIS T L e o722 8, BA
BOLFBNTOSHILKIZ L7200, HIEHEERMmOs
it & OEREN 2 BRIRIETE AR dH > T
BRIV oz 2 ENHEE SN D,

AEPEIE L 7270 5 4 TOE F R ARIEE ISV S
Vit MGHRER/NTEGRE L Vo o KE PRI ThHN
EHEETRECTH D L ZZ5N5D, LA L., iMENDER
ik F THET 5 & o 256l L AL CoHEEIXREET
Hbo Stk L VIHEERBRENBHEEEOMERD 7201211,
E N RN EIE R BE % 13 Lo & 57 e 0k E &

TBERZEIZOWTO L )RR R Se S8 e S b &
&L, KAWAMURA 5 (2007) Y L7280 Ry —
LARNABET O LD GO BET- IO & DAL
bEDLEZDLVLENRD D,

RO I BT, BB R BE 7 BR AL A
RomolZ &k, REORMBEZEICBWTHREE - T
WL REIRIER OB N T Oy L TOEEZFIHTE S
WHEEMEAZIRETL2I0TH L, Thbb, P TORMEE
FANNZANEEEARAREE & L ANAE IR LR AR AR 2 AL &
LT s A2 & THAERE QBRI EEIC RS &
EZO5MNDe FEZ, mtDNA 23R & 2 S h okt



58 T Wy By % B

A AR gE

554575

ROBEEHS L ETRHEONTOY A TEHERFTES
CERRLTBY, KEIZE V#EEDSL X 2EETFZ
FLETHHEIIHRNT, RERIRD T 2SS T2 L
WURETH D, b, INL2RBHOFME 1IxFD 7
J A4 ~— (Primer Pair A) & 1HEOHIREEE (Dra 1) %
VD7 CTHRETH S (Table 3)o LA L, NTHEY A
TOEEYRMEHEED T O ANEAT L7-0121F, 5
& D REMICATERREE A (X U &3 5 AREDAEAME
CEEREEREITHGEL TW L BEND S,

51 A 3 8

EARE - SPHEE - ARG (2000) EEICBITL VT A VHE
OB (2) mAmLEETT. REEE 54: 453-454.

PR - KR - AR 1 - A — S - HiR B
(1999) ERBEHIZBUT A7) EFF T AT OIE LBk
TEBA T 35: 35-42.

NAFHEA - BHFE - 24 & (2003) RAPD-PCREIZ & 5
DNAZMA L LIZ L7727V E FFV 7 A ORIk
ALEE 36: 13-20.

KAWAMURA, K., T. SUGIMOTO, K. KAKUTANI, Y. MAT-
SUDA and H. TOYODA (2007) Genetic variation of sweet
potato weevils, Cylas formicarius (Fabricius) (Coleoptera:
Brentidae), in main infested areas in the world based upon the
internal transcribed spacer-1 (ITS-1) region. Appl. Entomol.
Zool. 42: 89-96.

MORIYA, S. (1995) A preliminary study on the flight ability of
the sweet potato weevil, Cylas formicarius (Fabricius) (Cole-
optera: Apionidae) using a flight mill. Appl. Entomol. Zool. 30:
224-246.

MURAJL M. and S. NAKAHARA (2002) Discrimination among
pest species of Bactrocera (Diptera: Tephritidae) based on
PCR-RFLP of the mitochondrial DNA. Appl. Entomol. Zool.
37. 437-446.

pEE - THEERE - RRERSE - KEE R EHE L - A
B (2005) 2 M3 N1 7 DNA COIMERESIZ X 5
Bactrocera & X /N 121 O RAFIENT & 43-F50%8. RERTIFER 41:
15-23.

SIMON, C., F. FRATI, A. BECKENBACH, B. CRESPI, H. LIU
and P. FLOOK (1994) Evolution, weighting and phylogenetic
utility of mitochondrial gene sequences and a compilation of
conserved polymerase chain reaction primers. Ann. Entomol.
Soc. Am. 87(6): 651-701.

A B JIAREA - FIERTE (2007) 7V € FF U7 AT ol
FERBET & FeATENC B B A T REHUIS O HEE. REWBGE 61
35-40.

SUTHERLAND, J. A. (1986) A review of the biology and con-
trol of the sweet potato weevil Cylas formicarius (Fab). Tropi-
cal Pest Management 32: 304-315.

TODA, S. and T, MURAI (2007) Phylogenetic analysis based on
mitochondrial COI gene sequences in Thrips tabaci Lindeman
(Thysanoptera: Thripidae) in relation to reproductive forms
and geographic distribution. Appl. Entomol. Zool. 42: 309-316.



