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SIS, MRS T 571101 R E ;3. HARHTR 2 Al SR A b, T HEARHT 154007 hE; 4. fhE
PRV RL 2B T SCIR, 4R T 524002 HE)

M E: R RO RS B TR SRR IR 1 SO IS R R i 4% 2 R R R (] 434k
FBLE FROL, AT NIERE A 4 - H B DS 4RI, PCR §73% CO T JEH I, 34 Blast H 4 % e i
Fli. f#FH MEGALL X ANFIRIE A8 CO TS PN HEAT LU, THEmRSE R AR X & 2, TS g+
HILE AR . I FH SRS SR A S B R G R B . {8 Dnasp6.0 43 H v 5 2 A0k . Fhf st G IS . 52
RV Z RS0, LU AETE 05 5307 8 PopART 1.7 ZRAFF A BRI 45 (8] . #FH Arlequin 3.1 445
Brit SRR a8 AL 40 A R B (Fst fH) . FEFE (Nm ) o {8 143745 5% 53 T (Analysis of molecular variance,
AMOVA) VLSBT R N FRIE R A8t A5 78 57 o DIPTSR 3R, JLHAR 8 JE 43 A i e b, BAT 13 Fi%
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LIS NI ZERR, ARIFTT S R m A A B HE A
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W (Mansonia) %5 Z RS WOR, AT LR AR i £
$5 & 1095 B (Japanese encephalitis virus) . & 05
75 (Dengue virus) . 153875 (Getah virus) . 3L
HE %5 7% (Chikungunya virus) . % 7 1 5 B (Ross
River virus) . By fE 25 (Mayaro virus) FIFFJiz I
B2 P (Reoviridae R #EAED 1 ISP (dedes
albopictus ) ;&6 FR BE AL FEWEE . 26 RN BF

EEIHHA: 2025 -05-09

ESWH: W4 ESUI AR (ZDYF2022SHFZ314); [E 5 A SAFLE 3410 H (82260669 ) ; #EE A H AR B 2F L4100
H (322RC766); LA AFHBIAF B L 1 (NFZX2024)

*E—EE . APEA(1969—), T, BAFK: BFFE 5.

BFIE 5 ) A B B . E-mail: dengxiaodong@itbb.org.cn

BEEE: PNE973—), Lo, B #R . AR5 1) B RIEAE YR 45 . E-mail: feixiaowen@hainme.edu.cn


https://doi.org/10.15886/j.cnki.rdswxb.20240179
https://doi.org/10.15886/j.cnki.rdswxb.20240179
mailto:dengxiaodong@itbb.org.cn
mailto:feixiaowen@hainmc.edu.cn

6 W

FRWRAREE: FUFT CO T JE IR 4 78 i g 48 M0 b K 1 S0 B IO 10388 1 22 R P 0 A 929

1) EEALRE A . ASUR IR A AR 2.
fu] By AR A5 12012 AF 5 i w4 AR T 80 928
AR AR Y 2.29%., ERRAEAEI22012—2014 4F
FEVEE T AR L ac i 186 H, o 4 Ak B =
1.2% W24 SCAE12017 4578 16 10 7 4l 3% (A gup
151 H, B ER Y 5.26%. TEHRAE2017—
2018 AEAE M A MM T B B SCET . BT
BEHAE . R ARAREE IR B AR AER 14
frige 35 H, AR B R 0.23%. Li %92018—
2019 FFEAEMGRAE 12 A-RFE SR 8 352 1,
AR B Y 28.66% .

VE N FFRic i 26 K7 48 DNA (mitochondrial
DNA, mtDNA)ZH Jifd {5 = A fb B C W 5 7 1
(Cytochrome C oxidase subunit 1, CO [ ) ZH %%
S B B DNA £ B 05 58 H | BEU9, 9T 4F Ok,
CO T R FH1F} DNA &I E & ZH TR
s, FIRE T CO T3 A BF R AL FR1E,
CO I B:IH LU A% LN T 5 32 it AR TS I 52, SRy I
CO I SEH W) 7z T B R R 935 1% 2 REPE A
AL AR 0 T R BN R ER S R A3, 4 Co T 3
PR ST 3 A s A% R o3 hRic e 19,
A5 P3G R AR co T3, IR
CO I FEH W) FF k53 Hritg B ISR IR G & B G
2, b R I AR B BE e SRR, A TR 1AL
PR ISC A= i Z A 1 R T ST A0 ) TS i LA B

1 HREFS

1.1 BEBEAR T 20224 10 H—20244E 3 A
KAE S U R, SRAE M. 1) R A O T
P AL B~ BE B X [T H, HK(19°5909" N,
110°1926" E)]; 2) B 1 1 55 AR 1 Bl [ Bitife,
QH(19°17'56" N, 110°26'31" E)1; 3) =F. 1 15 24
bl [ =i, SY(18°15'05" N 109°30'58" E)]; 4 )& JH
7 BE 52 g e 3 1 BA [4& I, DZ(19°2725" N
109°40'14" E)]. FHI[A] 20: 00 B Ih I /NG
A7 WK WSO s o, Yk H LRI 20 I A g
PRIRIAE TR LB RAT L 25

1.2 WHRESZETE NBIESSEE S
RS20 5 AR, R 275 A= A S A EL
& £ (http://v4.boldsystems.org/index.php), Ik HL7#&
W) 2.4: (http://www.wrbu.org/VecID_MQ.html) Fl
e 4325 H SR (http://mosquito-taxonomic-inventory.

info/valid-species-list) .

1.3 E[FE4H DNA REL i A1 I HAEA
() SISO ISR, o A 2 RIS K, I 50 uL B il 4
) B R Ao AR, A P 4L 2 R SO ok (B3R« 30/s,
AfE]: 2 min) . 5% Mutebi 25222 J51, H] HotShot
MBI FP R ERUSCR JE R 4 DNA, -7 220 C.
1.4 COo IEFEWY 1 LIS HZ DNA MBI,
LA CO I (Forward): GGTCAACAAATCATAAAGA
TATTGG,CO I (Reverse): TAAACTTCAGGGTGA
CCAAAAAATCA 5191%t co I 3EH 47 PCR Y
Hgeesl 0 PRR RS 30 pL, Hoh DNA BifR 2 pL,
TagDNA B4 0.4 uL, FiR31H4 0.6 pL, 10X
SN K 3 pL, dNTPs 2.4 uL, ddH,0 21 nL . PCR
S5 95 °C FilAE M 5 min; 95 °C A8 30 s, 45
C E P50, 72 C IEAH 60 s, I 30 MEH; fe)m
72 °C FEAH 10 min, 344 RN 45, B 3 L PCR
PR HEAT B B EE RS FE UK ARSI, PCR 7= ) 28 BE G
LUK i, VDIBCRE S E A 25 A7 I [T i, [l
W=k iR T AR TR RS R BTN
1.5 MFEEHIEHI  DIFFIHR 8 a7
g T v A R A SRy B — TR, LB DR 1Y
U2 A5 524, AR 2 A5 B2y, %o 03 i g 1
JRE St BCHE AT AR A, A RO A5 I 4 B L A T
SEo FIH MEGA11 XPalit i E g it a
FPAK RS KrPA32019)7 515 GenBank
B 2 WO Y P B AT [R) R X, R LX) S ]
TEMERT 98% MFFIHEA TSR 2200 1T o

2) FFESVIHT: [l MEGAT11 XEAREREIRR) CO 1
LR P BT HXT, DAB e 0 5 AR Sl o 3
ARSI (IRIZERS | O b | SR04 | AR iR e )
(ARG 5 AL AN A T B AR R . R
H MEGA11 4B $% (neighbor-joining, NJ) % 13 >k #4)
HAE I RSk B, Bootstrap {E 1% & 4 1 000,
15 FH Dnasp6.0 43437 15 2 25 PR EA T R o A4 10 2
T S 5 Z R BT . A5 L4370 (mismatch
distribution) 7M. f#i ] PopART 1.7 & Ha i eafis
74 % 4% (median-joining network ) &, {i i Arlequin
3.1 A3 B T SR AR ) 35 4% 1k R B (Fst (B
BRI (Nm (E) 55, DLRE RS F28 5750 (analysis
of molecular variance, AMOVA ) 73 Hr FivEE Py AN FP R
[B] ()AL AR 545 . M\ GenBank I 8 b [3] (4 2
BHRE . AR, 2R, SR, H
A HE L AR 35 E AR AY F SO IR )
PALERYF S A TRERE] Fst A1 Nm {8287 .
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Tab. 1

EFEETE  PCR YWl y %€ 1 516 1
FEAS, FEkG N 8 J& 43 Rl A1 5E 4%
ISR (Anopheles) . PEBUE (Culex) . HHISURE (dedes)

W] 15 J& (Armigeres) . B WU (Toxorhynchites) . =
I J& (Mansonia) . /N8 J& (Mimomyia) F1 4% B &

1 PCR MFr % 7E B W I 450 R 2 | 36f Rz $1 8 LA Re SR A3l e

(Sabethes)(F 1), B 229 MEALKERNE T
W 1fin sz H, 32 A FE Y (Chironomidae ) M /b Ha B Ay
(Mycetophilidae ) F1 K4 (Tipulidae) (55 2) .

Blood-sucking mosquito species identified by sequencing, corresponding populations, and sampling locations

MR ff A

Types of blood-sucking mosquitoes

15 A1 % Number of mosquitoes

1 Haikou

&N Danzhou

— . Sanya

Bi¥ Qionghai

it
Total

it
All

LS (An. sinensis)

i Je 4% 1 (An.
RIS (An.
i AL (An.
R (An.

deaneorum)
hyrcanus)
darlingi)
claviger)

WM (An. evansae)

FRAEEFR I (An.
AR (An.

koreicus)
splendidus )

FTINF7HEIL (An. bengalensis)
T IR (An. jeyporiensis)

LB (An.
T I (An.
BB (An.
1 EfHE I (An.
L PE I (An.
R (An.

nili)

lesteri)
tessellatus )
albitarsis)
braziliensis)
rivulorum)

TRPL A FE I (An. forattinii)
JNFLJE T8 (An. guarani)

(L ERFE WL (An. Barberi)
FEFERL(C. lophoceraomyia)

M EFEI(C. gelidus)

M N EI(C. nigropunctatus)

ZR M PRI (C. vishnui)
WS (C. annulirostris)

C. usquatissimus

=AFEEERL(C. tritaeniorhynchus)
R FEW(C. pipiens)

H & ZEISL(C. pallidothorax)
i RS (C. annulus)

TP EEML(C. bitaeniorhynchus)
BUEE(C. quinquefasciatus)
W EWL(C. sitiens)

LIS (de. albopictus)
JHETHL (Le. vexans)

SRR (de. lineatopennis)
2[RI (de. mcintoshi)

K22 (Ae. longfilamentus )
SIS (de. pseudalbopictus)
IXPLBIIS (Armigeres subalbatus)
W 2 Y (Mansonia uniformis)
B AR/ (Mimomyia luzonensis)
B 8 (Toxorhynchites ambionensis)
44 (Sabethes glaucodaemo)

82

4

2

27 31

1

N = N A

AN m —m e e e e e e e e

—
\9)

19

—_ = N —

33

63

173

278
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Tab. 2 Non-blood-sucking mosquito species identified by sequencing and corresponding numbers

AR i S R Kot/ R AR i B AR Hom/ A
Non-blood-sucking mosquito species Number/pc Non-blood-sucking mosquito species Number/pc
A PRI Chironomus circumdatus 16 KL Limonia sp 3
SRS PEILCh. claggi 21 KIS Limoniidae sp 2
AR Ch. crassiforceps 1 BIE e B FEBNilodorum tainanus 33
T PIFRILCh. flaviplumus 11 I I Polypedilum nubifer 1
JHEREISCh. javanus 41 R)ENRE N Sciara humeralis 1
ZOFFRICh. kiiensis 25 JRHR IRl Sciaridae sp. 12
SEMIEILCh. striatipennis 2 WEERE WL Styringomyia didyma 2
15K (IR Glyptotendipes tokunagai 4 B K PRI Tanytarsus formosanus 14
F MERBA AR FE M Kiefferulus barbatitarsis 12 =AM FE I Kiefferulus trigonum 6

FEWUR Y T 19 B, 43 0 Sk v 42 4 B (An.
sinensis) . T J& 1% W (An. deaneorum) . i ¥k #% B
(An. hyrcanus) . K [RIEW(An. darlingi) . TR
(An. claviger) . 2 X (An. evansae) . WIEEFE
B (An. koreicus) . & % $% W (An. splendidus) . s
I B ¥ B (An. bengalensis) . T ¥ /K ¥ 1 (An.
Jjeyporiensis) . LA ¥ 8 (An. nili) . F5 R 8 (A4n.
lesteri) . HLBEHE I (An. tessellatus) . F1 45 (An.
albitarsis) . L PGYE L (An. Braziliensis) . B [ ¥ B
(An. Rivulorum) . #5073 2 W (An. Forattinii) . JK
PRI (An. Guarani) F1E AL (An. Barberi) .
JEBCE S E T 13 B, g3 9 O i AR B (Culex
Lophoceraomyia) . 115 WU (C. gelidus) . H& 5
I (C. nigropunctatus) . 7% % JiE 8 (C. vishnui) |
oL BE B (C. annulirostris) . C. usquatissimus, =
MM W (C. tritaeniorhynchus) . 93 JiE B (C.
pipiens) . 4B (C. pallidothorax) . 717 FIg
(C. annulus) . 5 Wk JI2 W (C. bitaeniorhynchus) .
A E W (C. quinguefasciatus) . 16 1 g I (C.
sitiens) o 2% 8 FE WO PR PESC 7 LR £ (22.2%.,
23.8%) . Hir, TEBUHE A B 2 1Y =l R
(12.6%) o =i R BUR AT VE O BN R 2 AL
R, TS EY . ARAERE DR E s B
M PR I, B P I AL 15 i AT PR 2 T
s JE S T 6 A Fl, 43 S TS I (Le.
albopictus) . PP (Ae. vexans) . 2 AL (4e.
mcintoshi) . %% ¥ WL (de. lineatopennis) . 1+ £
0 (de. longfilamentus) 1 T8 1 20 7 1 (4e.

pseudalbopictus) . 18U BCECE 5 B LE 5]
2 (91.9%) o Horh, g 0 N A= 18U
Bt 5 B P S0P L B AR (51.6%. 16.9.6%.
19.4%), B (11.9%) A% . SRR BT 8L (4rmigeres
subalbatus) . & K /N B (Mimomyia luzonensis) .
E W (Toxorhynchites ambionensis) . & 7 & B
(Mansonia uniformis ), %&8U(Sabethes glaucodaemo)
B, BRPLBT I AEAS M B, B AR/ INBOR 3
WO TR R AT 2 A i & BB I s
(FE 1.

22 BgfFEW Co [ ERBFIFMES T 2l
FEAR B A8t Co T RHIFH) 118 2%, LBk 2
SIS, AT 600 bp. [R5 H XS &
A BB Co RN Y 38 R B ] I 2R 5 3k
99%. 3t iR, FISUHIC CO T BERF 91 i) il 5k
H R A A: 28.5%, T: 36.8%, C: 17.3%, G: 16.0%.
AFT FHE(65.3%) KT G+C &1 (34.7%); %75
FA W iR ar, £ A R T, Rl —
BIRREE, A+T (155 135 3] 86.0% (55 3) . TEILHLA!
b, ARG BB GE T AT SR CO T BER 3
BB RSl P81 CO TR 7 B
NG A N R A R o T A R s e 1Y) R S
M2 (Leu) (30.6%), U 45 & 1R (11.0%), fi FH A
R B R R A B (0.6%) (R 4)

2.3 BYFBHIEFE R EAMTNEE S
{4 FH| Dnasp6.0 XI5 21 (1) S0 IS0 CO T 3E R R
B AE I B AT (R 5) o M AL N EtE
I e KA O = A (0.002 0), Uk Oy T 11
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Tab.3 Deoxyribonucleotide composition of different sites in the CO I gene of Ae. albopictus %
1v7.25.(Site) A T C G A+T
55— T (First base) 30.0 23.5 18.0 28.5 53.5
28 {7 T3 (Second base) 13.0 435 275 16.0 56.5
%5 = (B3 (Third base ) 425 435 6.5 3.5 86.0
5 (Average) 28.5 36.8 17.3 16.0 65.3

F4 BYFE CO | BRERBEEMREERME

Tab. 4 Frequency of use of amino acids encoded by the CO I gene for Ae. albopictus

%

Ala Cys Asp Glu Phe Gly His Ile Lys Leu
0.0 1.7 35 11.0 9.8 1.2 2.3 8.7 1.2 30.6
Met Asn Pro Gln Arg Ser Thr Val Trp Tyr
2.3 0.6 4.1 6.4 1.2 1.2 2.3 29 0.0 93

H: Ala: NER; Cys: - MEFR; Asp: RAEMR; Glu: &R ; Phe: KINEAMR; Gly: HEM; His: HEWR; lle: FLEATR;
Lys: #i%fR; Leu: 7= &2 ; Met: AR &R ; Asn: KA BERE; Pro: I%&FR; Gln: 2 & BEIE; Arg: K & R; Ser: Z %R ; Thr: 14

1R Val: SR R; Trp: (A2 IR; Tyr: B2

Note:Ala: alanine; Cys: cysteine; Asp: aspartine; Glu: glutamine; Phe: phenylalanine; Gly: glycine; His: histidine; Ile:
isoleucine; Lys: lysine; Leu: leucine; Met: methionine; Asn: asparagine; Pro: proline; Gln: glutamine; Arg: arginine; Ser: serine;

Thr: threonine; Val: valine; Trp: tryptophan; Tyr: tyrosine.

(0.001 9). B (0.001 3)F4E M (0.000 7)Fh .
PP [R] 35t 4% I 25 A A i [~ 0.001 10 ~ 0.001
97, bR T BRUE FREEAUE M AP FE(0.001 10) FE B 456

x5

A Al A B T T ] B S 2% R K (0.001 69 ~
0.001 97) . XVEHAMF R 4 A X k6] (1 8o i
L LT

B AR EMIETE CO | BREMIBEGHESR

Tab. 5 Genetic distances of CO I genes among geographic populations of Ae. albopictus genes in Hainan

A Between population

Fi#EPopulation £ Within population
{4 Danzhou 7% 1 Haikou Bt Qionghai
ff& 1 Danzhou 0.0007
i3 M Haikou 0.0019 0.00177
Bt Qionghai 0.0013 0.00110 0.00178
—Sanya 0.0020 0.00169 0.00197 0.00172

i 15 Dnasp6.0 43 87 I 7 B P, Sk 75 4% 4
1 aC e co 1A R B A AL 23 (3% 6) .
b s AR RIS 5 Hap 1 4 /) R Ah e 2L
EOEE B =W &), Hap_3 4 3 > Hi 3
FREEIL 2O 10 | 350 . =), Hap 4., Hap 13 4
OS5I, Hap 10 iD=, X
Ui BV P 1 1 S S EEAE Hap_ 1 A Hap_3 2 4>
P K SR i . HE I, 38 i MEGA 11 443
(Neighbor-Joining, NJ) 5 i A @ A5 R R S Rk &

B, X6 e A0S 23 AN B RLEA T A0 BT, 2

(&l 1-A)%& 7~ , Hap_1. Hap 2. Hap 3. Hap 7.
Hap 5. Hap 13, Hap 23, Hap 12 Fll Hap 16 &N
1 X % . Hap 2. Hap 14, Hap 11 fl Hap 22,
Hap 6, Hap 8., Hap 15. Hap 17. Hap 19 Hl
Hap 9, Hap 18, Hap 10 fil Hap 21 ] % % K
1 3. i3 PopART 1.7 BRAHIEEAY 23 4~ s AU
2% (median-joining network ) (<] 1-B) #7~, Hap 1
(WAl 4 DM HEARET =) g L5 1Y, B
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xe6

BEAY RN EMEME Co | ERNAGRHERSH

Tab. 6 Haplotype number and distribution of CO I gene in various geographical populations of Ae. albopictus in Hainan

Fp#fPopulations

HERI Hapotape
{f& M Danzhou

1§ 1 Haikou

B Qionghai = ll.Sanya

Hap 1 8

—_

Hap 2
Hap 3
Hap 4
Hap 5
Hap 6
Hap 7
Hap 8
Hap 9
Hap 10
Hap 11
Hap 12
Hap 13
Hap_14
Hap 15
Hap 16
Hap 17
Hap_18
Hap 19
Hap 20
Hap 21
Hap_ 22

S O O O o o o o o o o o o o o o o o o o o<

Hap 23

37 11 11
0 0
6 4

Ju—,
—_

[NSIEN \S]
SO O O o o o o o

NSRS S A S )
- o O o o o o o o
—

[\
oS o o o o
A O O O O O o o o o o

o o o o o
(=R =]
—_ =

/it

O

66 19 24

B B BAE R ES L Hap 1 Ry Hhors, Hofth o f 72 )
ATEEM Hap 1 7#EALIR . 11 Hap 3 LAY —1/)N
il PSR R 2ZE— AL (B 1-B).

X1 B 1V SU G AR 2 RE T S BT R B =Y
SIS A Y 2 A 51 (0.73), BT IR 2k
2 F i 4 (0.001 99) o VR A 11 (B L2
PE 0.68, H% B ZREPE 0.001 91) , AF M fiY BAA% 7Y
Z R (0.22) FIRZ R 2 FE14:(0.000 74) ek, HAA
TR O AR BB (17) e 22, ST 2R (0.68)
R, (A BRMNE, =R fhifEitArL, 1
s 2R TR 22 R R 38 dee s, U = 1Y
WL RN EE (£ 7).

24 AYFREMBMBEHNS HTFERSWN
(Analysis of molecular variance, AMOVA )%% H 3%
Wi. e 4R EENR] Co TR M 8L 2 5 &
11.51%, MiFEE AR 22 5 5 88.49%. i AR 14
Arlequin 3.1 7155 UL CO T BRI E 1] 358
1 o Ak 2 % Fst, A4 Fst {118 35 H 7 K F
(1-Fst)/(4*Fst) (3 8) ., #&H Fst<0.05 it 3
2B 4 Ak, 0.05<Fst<0.15 > i B H 81 o B 431k
0.15<Fst JFpie s B A4k, 25 iR, =W
FhREFE M FPRE (Fst=0.065, Nm=3.6) & /1 434k,
VB = A RE RIS M R L AT — 2 3 i, LA
FhEE G 2 6] (Fst<0.05, Nm>5.18) &b T-4% 5 434k,
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A 26 Hap 2
25 _:Hap 3
26 L————Hap7
Hap 5

16 454!:Hap 13

| Hap 23

Hap 12

! W‘:Hap 16
0 Hap 1
Hap 4

1 ——  Hap 14

Hap 11

. ?‘:Hap 2
8 Hap 6
s

Hap 15

Hap 17
Hap 19
14 Hap 20
65 Hap 9

Hap 18
Hap 10
65 Hap 21

.

i

ARSI IS B AN E CO T 3R A5 B E] () 25530, B.IET Median joining network 7244 2 (14 BRLA% 75U X 4%
Bl Hrh, NFEBEARAR LA GhEEREE), — AR R —Fh g8, B B R/IMU R AR B, (B8 2 (Bl 4 Rn
P B A I AH G, FE 48 I JE R — A B B 978 S 5y — A B B v, N (DZ), 1 11 (HK) , 3 (QH), =il

(SY).

A.Cluster analysis of CO I gene haplotypes among different geographical populations of Ae. albopictus in Hainan. B.
Haplotype network diagram constructed based on the Median joining network. Among them, different colors represent different
groups (geographical populations), a circle represents a haplotype, the size of the circle represents the number of haplotypes, the
line between the circles indicates that the two haplotypes are related to each other, and the short vertical bar on the line is the
number of times one haplotype mutated into another. Danzhou (DZ), Haikou (HK), Qionghai (QH), Sanya (SY).
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Fig. 1 Analysis of the genetic structure and genetic diversity of geographic populations of Ae. albopictus in Hainan
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Tab. 7 Genetic diversity of Ae. albopictus populations

o RS =
F R OO s b
Population  (N) FEPE(HD)  #EPE(PI)

haplotypes

{f& Danzhou 9 2 0.22 0.00074
1§ [ Haikou 66 17 0.68 0.00191
B Qionghai 19 6 0.64 0.00129
=il Sanya 24 6 0.73 0.00199
it Total 118 23 0.66 0.00177

HAFRRESL R 2 A Z R, AHE 5% A1 BAIA 43
B 7 i SO ISR 5 ] A ALl e DX R )
Fst {EA Nm {E (55 9) . MG raFpi SHmatF e (Fst =
0.65). B R HFFHEE(Fst = 0.61). HASFh#E (Fst =

0.61) . 5 [E FPE (Fst = 0.58) 2 ], A& 4 LA K .
MRS R PR (Fst=0.27) |, ZHdMRE(Fst =
0.22) . i EEANEE(Fst = 0.19) , ZhR g7 Ffff (Fst =
0.28)Fst {E4/)N, T Nm {H# K (1.26-2.15), ]
PUSEFPRE Fst (EAHXTHE /N, (AR SR IR = B 4k, 3
PRI ZE PR AR AR LA o

U SR R TC J3 A 1) S B L 45 S 5 1 R ()
A E AR (S Sl ) AW A, e I AR 2
SR e BB, Rz, WG T B A (e
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Tab. 8 Genetic differentiation of CO I genes among different populations (Fst: lower triangle); Gene flow (Nm: upper triangle)

Population fE M Danzhou 1§ T Haikou Bt Qionhai —F.Sanya
ffs M Danzhou 83.08 12.25 3.60
¥} ' Haikou 0.003 62.25 5.18
B Qionghai 0.020 0.004%* 5.85
= F.Sanya 0.065* 0.046* 0.041%*

b =, FIRTCIFF K *, FRp<0.05; **, FRp<0.01,
Note: —, denotes infinity; *, p<<0.05; **, p<<0.01.

®9 BYUFREARMEBFHEEZ BEBRESU(Fst; T=R)MERR(Nm; E=£)

Tab.9 Genetic differentiation (Fst; lower triangle) and gene flow (Nm; upper triangle) between
different geographical populations of Ae.albopictus

Country/Region HN FJ GD YN USA IT LO JP VN ML SK

HN 0.27 0.45 1.37 059 032 1.75 0.32 2,15 1.26 0.36

FJ 0.65™ 2.60 0.36 1.49 041 0.49 0.87 .52 2.86 0.90
N GD 0.52"  0.16" 1.22 11.83 521 0.89 5.98 337 311 2.67

YN 027" 058"  0.29" 1.63  0.60 6.32 0.46 73.05 323 0.78
USA 046" 0257  0.04 0.23™ 4.55 1.28 3.98 4.06 1.96 2.77
IT 0.61" 055" 0.09" 046~ 0.10™ 0.70 2.18 250 2091 2.12
LO 0.22" 051" 0367  0.02 0.28" 0.42" 0.64 9.88 1.81 0.67
JP 0.61" 036" 0.08 0.52" 0.117" 0.197 044" 233 213 1.73
VN 0.19" 025" 0.137  0.01 0.11"" 0.17"  0.05"  0.18™ 1.63 1.61
ML 0.28"  0.15 0.14" 0.13 0.20" 0.15 0.22"  0.197 0.23™ 2.00
SK 0.58" 036" 0.16" 0397 0.15" 0.19" 043" 0.227 0.24™  0.20™

W HN: P E ¥R (101D, Genbank & 555 PQ858251-PQ858367); FI.  E AR & (8N FEA, KY971602.1-
KY971596.1; KY971591.1); GD: FETZK (9MEA, KX886287.1-KX886295.1); YN: HHEH = (91MFEA, KY765501.1;
KY765474.1-KY765467.1); USA: £EH (66MEA, KC690896.1-KC690961.1); IT: R F(9MEA, IX679373.1-
JX679380.1); LO: it (467, MN080765.1-MN080720.1); JP: H A (217, AB738310.1; AB738308.1; AB738294.1;
AB738241.1; AB738240.1; AB738211.1; AB738203.1; AB738197.1; AB738192.1; AB738179.1; AB738161.1; AB738143.1;
AB738122.1-AB738121.1; AB738090.1; LC544010.1; LC544012.1; LC544014.1; LC544013.1; LC544009.1; LC544011.1);
VN: #ir (65 FEA, MZ573376.1-MZ573312); ML: 3k PG (90~ EE4%, MF148303.1-MF148249.1; KY982366.1-
KY982334.1); SK: [ (24 MEA, MG871379.1-MG871402.1) , *p<0.05, **p<0.01,

3 3 #
— Exp (21H)
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Pairwise differences (A AL EE X} 22 5+) At 4 Al PR X S AR dse e B 5 e g 22 AR A
? BEALFHEZTRREE CoTEAN AL A AR B, SEHZR 8 JA 43 FRZ ML ICRR, A1)
Fig.2 Population nTngnfffcﬁ;laﬁlgysis of Hainan 5390 J& T 3% BUR (Anopheles) . JiE 35U (Culex) .

Ae.albopictus based on mitochondrial CO | gene i JE (dedes) . B 8¢ J& ( Armigeres) R EN
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Identification of mosquito species in Hainan Province using
CO | gene and genetic diversity analyses of

Aedes albopictus populations

DENG Xiaodong**, LI Zhijie'?, HE Limin', XUE Chunmei®, WU Lixian', LI Juncai'?, FEI Xiaowen'
(1. School of Basic Medicine and Life Sciences/College of Public Health, Hainan Medical University, Hainan, China; 2. Institute of Tropical
Biotechnology, Chinese Academy of Tropical Agricultural Sciences (CATAS)/Key Laboratory of Functional Component Research and Utilisation of
Marine Biological Resources in Hainan Province, Hainan, China; 3. School of Life Sciences and Agriculture, Jiamusi University, Jiamusi, China;

4. Zhanjiang Experimental Station, Chinese Academy of Tropical Agricultural Sciences, China)

Abstract: Obtaining up-to-date information on mosquito species in Hainan and analysing population genetic
diversity and the status of differentiation and gene flow among geographic populations of the dengue vector Ae.
albopictus. Mosquitoes were collected from four geographical areas in Hainan Province, the CO I gene was
PCR amplified and sequenced, and mosquito species were identified by Blast comparison. The CO I gene
sequences of Ae. albopictus from different sources were compared using MEGAI11 to calculate the relative
content of bases and the frequency of base and codon usage. Neighbour-joining algorithm was applied to
construct the haplotype phylogenetic tree. Dnasp 6.0 was used to analyse locus polymorphisms, population
genetic distances, haplotype and diversity analyses, and mismatch distribution analyses. Haplotype network
diagrams were constructed using PopART 1.7 software. Arlequin 3.1 software was used to calculate the
coefficient of genetic differentiation (Fst value) and gene flow (Nm value) between populations. Genetic
variation within and between populations was analysed using Analysis of molecular variance (AMOVA). A
total of 8 genera and 43 species of blood-sucking mosquitoes belonging to Anopheles, Culex, Aedes,
Armigeres, Toxorhynchites, Mansonia, Mimomyia and Sabethes were captured. Ae. albopictus was found to be
moderately differentiated between the Sanya and Danzhou populations, while the other populations were mildly
differentiated, with frequent gene exchange. The genetic differentiation between Aedes albopictus populations
in Hainan and populations in Yunnan, Laos, Vietnam and Malaysia was low, and there was obvious gene
exchange. It reveals that the virus outside the island has a safety risk of being transmitted into the island, which
is of great public health significance.

Keywords: Aedes albopictus; mitochondrial cytochrome ¢ oxidase subunit I; population genetic diversity
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