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N5 EHERIENT,
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B FOEBERR X —L L THBLNT Coquillett, 1898 WO HN TN D, &
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A = Z REZERR 5 2 & SR EE e H7p o572 form F2IFEMELD pipiens
17D T A T AREDIIA & R T AEIL, & molestus DRI TE D, WA
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Mosquito Taxonomic Inventory THA T HENET WA =T Cx p.
(http://mosquito-taxonomic-inventory.i pallens Coquillet, F 714 =% Cx. p.
nfo )21 2 DD IRFEFIZ /A 3 5 I form molestus Forskal, > % A A =%
Culex pipiens Linnaeus, 17568 & Culex Cx. quinquefasciatus Say & £i, b
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TNENMR O & BV LI Z 31T 5 ARIZIFELE LTV WL EnTnsd b,
N7 BZ—FETHD, o 2 FETHD F A = J1 % ) [E] R I pE DR
Culex australicus Dobrotworsky & (autogeneous) % 17 \» | K R & &
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LN RBEAEI LT,

52

ek
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O, EHY Y ME L ERECE Y
— A TEOETZF LT A T EMHE- TR
EHLY B LT,

PCR

Ace gene assay [ZEH LD HIED |2
e > 7272 PCR H & IZ 2w Tl
REDExtract-N-Amp PCR Reaction
Mix (21 2 T KAPA2G Fast Multiplex
PCR % v b+ & O KAPATaq Extra
Hotstart Ready Mix with dye Hf#f L
7=, Y67 . ACEpall2 - ACE quin/B1246s
774 ~—%v k& ACEpip2/B1246s
774 ~v—ky MZLD PCR %L
72. A& ® PCR 213 KAPA2G Fast
Multiplex PCR *% v F X X
REDExtract-N-Amp PCR Reaction
Mix #fiHH L., % %& ® PCR 21X
KAPATaq Extra Hotstart Ready Mix
with dye % ff H L 7= ., 4 [
ACEpip2/B1246s 77 A ~—%& v ki
£ % PCR IZSMEZ R LKL Cx.
p. pipens & L7z, ACE quin/ B1246s
TIA~v—Fy MZLDH PCR IZKEL
oL O 2 FELL EOBER T2 L
RIRIZOWTIEERZEREID 75
A~—Fv MZX2 PCR IZX5HMHmA
ZiTo72, TXTO PCR NEEDLE
O FEBL A D REFR S M B R R AR 1T ) L



Ti%. F1457/B1246s 774 v—t& v b
(2& % PCR &M L. BIEOSLEITT
» PCR EEWOMERALH 28 L7z, 3

—=< /%A 7 F—I% TaKaRa Thermal
Cycler Dice TP600 & % V1% TP650
(TAKARA BIO INC., Otsu, Shiga,

@ Individual residence
APublic facility
W Park

Osaka Prefecture

Fig. 1. Waps showing the location of Sakai City, Osaka. Japan and distribution of 12 collection sites
examined in this study.
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Japan) Z{EMH L7, HIEEYIT GelRed
(Biotium, Hayward, CA, USA) ¥ 1%
T — AT LD ERIKE) E EE L,
UV F 7 2L 3x—4— (AE-6414,
ATTO K. K, Tokyo, Japan) (2 XY f#
LT,

CQ11 rapid assay & BAHNCK &
FONSEKA @751k 92> 72, Ace gene
assay CACEpip2/B1246s 77 A ~—%
v MRS LTeikONA 70 > F& 5
t2) % N ACEpall2/B1246s (2SI LT 7
A4 = B &R SN K
ACEquin/B1246s 77 A4 ~—% v hIZ
i LTI >\ Td CQLl rapid
assay % i L 7=, PCR FRZEKIZ >\ T
/¥ REDExtract-N-Amp PCR Reaction
Mix ZfEH L, FEA oA = DFRE A
NRROTF AT E NEAS B AW
@ form 23 H S AT AE &L TN Ace gene
assay CT7 WA T ERIESNT-HRIKE
ACEquin/B1246s 77 A4 v—1t& v ~T
St LT BARIZ O W TIEZ L FE VB D
7794 ~—%tv T XD PCR %
KAPATaq Extra Hotstart Ready Mix
with dye Zffi > CTHEfi L7z, /=, —f
@D PCR PEMIZ DWW TCIXZ ORI %
fess L7z,

EHLDOHEITHBNTS 2 Ll EDiE
BB ENTZbDEN AT v R E
L7z,

W R BB R

DNA DO R A% £ 410D PCR pE
¥ % QIAquick PCR Purification Kit
(Qiagen, Valencia, Calif., USA) (ZX Y
FEHRL L 7-%%. directly sequence % F&fii L
oo AT N —0 U AT ABI
PRISM
sequencing kit (Perkin-Elmer Corp.,

USA) MW TITWw ., RS AR I

Dye  Terminater  cycle
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DyeEx 2.0 Spin Kit (Qiagen, Valencia,
Calif., USA) 2 L v H# 1% . ABI
PRISM 310 Genetic  Analyzer
(Perkin-Elmer Corp., USA ) 2k V3
i U7z, MRS OWRET T + 7 — K,
y N = 2 o W #H O b
BioEdit( http://www.mbio.ncsu.edu/bio
edit.html) 2KV Efi L7z, AERrT—
DOFFRIE DDBJ @ BLAST 7'12 7' F AZ
0., 774 A bMiFEAELL
DDBJ-Clustal W 7' 7' Z A2 &V i
L7,

wh R

2014 FEOFAE THE I NI D7
MTC, JEREFRIRFEIC L O 7 A = 0
EOPEE LT MERU T 1183 iR Th o Tz,
ZDOH T, Ace gene assay (ZFWT
ACEpip2/B1246s 77 4 ~—%& v NI K&
% PCR THitEA /R L Cx. p. pipiens i&
BB ENTZbDEFNA T v N
G 344 itk Tholz, bV T
JUZOUWT CQ11 rapid assay & 3 L
TR, T A = hoBBEFIHRE S
72b DI 263 fEfR, hEA A =T DR
et &Nz ol 62 fEiEk, m
DOELEFDRH Sz b Ol 17 fEE,
W7 ORI & bR SN2 hrolc b
DX 2 EETH T, D 5 H Ace gene
assay CACEpip2/B1246s 77 A ~—%
v MZ &5 PCROARIZHMZ R L Cx. p.
pipiens &/ SN2 H DL 303 fEIAT
B, FhATHEREINTSDIT
237 AR, FeA A H EEEINT
HDIE 53 fEtk, FAA b hEA B
ATHDONATY v FERIEINTZHD
X 12 8K Tdh - 7=, (Tablel) (Fig. 2, 3,
4)

Ace gene assay 2 B W T |
ACEpall2/B1246s 77 A4 ~—%& v MZ


http://www.mbio.ncsu.edu/bioedit.html
http://www.mbio.ncsu.edu/bioedit.html

&% PCR Tltta L, 7hA kb
kAl SR oW T CQLl rapid
assay % 3 e L 7= & H .
pipCQIT/CQIIF2 . molCQI1/CQIIF2
TIA~—ky MIIET D H DO
ok #® w5 v (Fig. 5 .
ACEquin/B1246s 77 A4 ~—% v hIZ
Bt L7z iR b R CQL1 rapid
assay (25U L7z (Fig. 6),

EER

A a7 AR LA TP AR T
b EINERES, IKIROA M, R
Mt & OB R 2 AR L7
BEETIE RV, S FAEMTFRI D HO
TR TH DD, FEROMBITICITEE S
DB TH LR, Dl & b Chiitk
L7z Cx. p. pipiens |Z1% CQ11 rapid
assay |[ZBWTFHA = h(782%) & b
A 1A= H(17.5%) D220 form &

Table 1. Frequency of forms of Culex p. pipiens in Sakai City

Flanking region of the CQ11 microsatellite
f. mol f. pip mol/ pip unkown total
Ace pip 237 53 12 1 303
gene pip/pall 24 9 4 1 38
pip/ quin 2 0 1 0 3

pip. Cx. p. pipens: pip/pall, hybrid between Cx. p. pipens and Cx. p. pallens: pip/quin,
hybrid between Cx. p. pipiens and positive mosquito with ACEquin/B1246s primer

set in Ace gene assey: f. mol, Cx. pipiens form molestus; f. pip, Cx. pipiens form

pipiens; mol/pip, hybrid of Cx. pipiens form molestus and Cx. pjpiens form pipiens

M P

p
M

pip. /pall. \pip. /quin

P M P
M M

Fig 2. Example of fragment amplified using PCR of

flanking region of the CQ11 microsatellite. S,

size

standerd (100bp ladder): P, Cx. pipiens f. pipiens: M,
Cx. pipiens T. molestus: PM, hybrid between f. pipiens

and f. molestus: pip. .

Cx. p. pipiens: pip. /pall.

hybrid between Cx. p. pipiens and Cx. pipiens pallens.

pip. Jquin.

hybrid of Cx. p. pipiens and positive

mosquite with ACEquin/B1246s primer set of Ace gene

assey.
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Fig. 3. Comparisons of 4 alignments of flanking region of the CQ11 microsatellite found in this
study with published alignment of Cx. pjpiens f. pipiens. Dots indicate nucleotides shared with
the reference sequence (DQ470142=accession no. from GenBank), wheres dashes indicate
gaps.
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Fig. 4. Comparisons of 3 alignments of flanking region of the CQ11 microsatellite found in this
study with published alignment of Cx. pjpiens f. molestus. Dots indicate nucleotides shared with
the reference sequence (DQ470149=accession no. from GenBank), wheres dashes indicate
gaps. W, A/T.

56



mo [CQ11,/CA11F2

pipCA11,/C0A11F2

Fig. 5. Results of flanking region of the CQ11 microsatellite PCR of Cx. pjpiens pallens. Above are
fragments amplified using molCQ11 and CQ11F2 primer set, under are fragments amplified using pipCQ11
and CQ11F2 primer set. PC, positive controll (2014Cx1182); NC, negative cotroll; S, size standerd (100bp

ladder); Above lane and under lane are same samples.

pipCAIT1/COITF2

mo | CQ11 "Cﬂ] 1F2

Fig. 6. Results of flanking region of the CQ11
microsatellite PCR of positive mosquites with
ACEquin/B1246s primer set of Ace gene assey.
PC, positive controll (2014Cx1182); NC, negative
cotroll; S, size standerd (100bp ladder)

VCZNHDONA 7Y F(4.0%) &R
B PRI, TPEICH FEA =
A I HAFAET D Al REMED o W51
WO TR STZ, —F Cx. p. pipens
L7 A4 = 1X° ACEquin/B1246s 77
A ~—%t v MZX D PCR GHEEER (1
v A A A I DBERT EWIETE RN
O 712 ACEquin/B1246s 77 A ~—
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First molecular evidence of Culex pipiens form pipiens and hybrids
pipiens/molestus in Sakai City, Osaka, Japan

Hisayoshi YOSHIDA, Yuri SHIBATA, Tomohiro NAKATANI, Fumika OKAYAMA,
Kiyoko UCHINO, Tatsuya MIYOSHI, Kazuo KOBAYASHI

Culex pipiens pipiens Linnaeus is the most widespread mosquito vector in temperate
regions including Japan. This mosquito has two forms; pipiens and molestus are
morphologically indistinguishable with distinct behavior and physiologic
characteristics. We employed Ace gene assay and CQ11 rapid assay for identification of
two forms. Although it is considered that Cx. pipiens form pipiens does not inhabit
Japan, 17.5% were identified as form pipiens and 4.0% as hybrids between form
pipiens and form molestus among 303 Cx. p. pipiens mosquitoes collected in Sakai City,
Osaka, Japan. In this study, we provide the first molecular evidence for the presence of
both Cx. pipiens forms and hybrid in Japan. On the other hand, the reason CQ11 rapid
assay should be used under the limit, that Cx. p. pallens Coquillet and positive
mosquitoes with ACEquin/B1246s primer set of Ace gene assay also were observed the

amplified fragments at CQ11 rapid assay.

Key words: Culex pipiens form pipiens, CQ11 microsatellite, Sakai City
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