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This survey was performed to monitor the spread of specific mosquito—borne pathogens at Jeonbuk.
The frequency of occurrence of mosquito borne pathogens including Japanese encephalitis virus,
West Nile virus, Zika virus, and yellow fever virus was assessed by collecting mosquitoes twice a
month from March to December 2021 from various areas in Jeonbuk. A total of 15,975 mosquitoes
from 15 species and 7 genera were collected. The highest number of 9,116 mosquitoes (trap index:
Tl, 506.4) were collected in the Wanju cattle pen, followed by the habitat for migratory birds and the
downtown area in Jeonju. In the Gunsan habitat for migratory birds, 3,217 mosquitoes (Tl, 178.7)
were collected in the reed fields, 356 (Tl, 19.7) in the men’s toilets, and 1,948 (T, 108.2) in the
women’s toilets. In Jeonju, 677 mosquitoes (TI, 37.6) were collected in the Deokjin park, 358 (T,
19.8) in the Deokjin—gu office, and 303 (TI, 16.8) at the Jeonbuk National University. The largest
population of mosquitoes was collected in the men’s toilets in Gunsan and the Deokjin Park in
downtown Jeonju. The results of the RT-PCR confirmation to determine the pathogen infection of
the collected mosquitoes were all negative. These results provide a basis for tackling integrated
mosquito—borne diseases in the Jeonbuk region.

Copyright © 2022 The Korean Society for Clinical Laboratory Science.
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L7177 el AAlskar Q7] wiize] ofE A o] A

71673 A EASIAL et whEbA] v o] AlE A WA
4> B A 7ol dhieh AA|1 Q1 A= wlle- F-25HEH10].

2 A= AEA G HAAZAEE 95 WS U
370 A H(HTFA], AA], ) T A= A], SALf| A

L71E Aste] 7o) AEA w1y ARl I | 25
| v =)= 7/ ol 2 (Y GHlol 2| A, FgntolZ
A, 7Elel3 A, fIAEUAEe|-A T8 a1 7|8k SR [H]o]
EV\)—J AHES Ao, 27970 ol digt 884

NS 4 BB FHE 5 = 71 2AEE AlSSt
J—X]' =g

_

O:

|

OJ:'J

NN

o1

—_

R

AEA

A LTS

e

S o & 2020 3UEE] 11971 9/1E7H 2+
A517] Jslo] T BT SAH(SAD, B

Table 1. Area and enviroment of collecting mosquitoes
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M2l A5 -
YR, Gxled 9 71&——-1—"413 A 77H’¥§ XéOb—’—, 7] 7‘] &
of] =751 9 S floll A5(Black light trap)a 2371
(BG sentinel trap)= X5t & A=HEE L= A(AH6A ~
oY A GAN7HA] -SRIt SAk= 13 Aokl il
ANEH A= 923 =& ZHZ] St Table 1).

2. 52719 2R H &8

iﬂ@%_‘i 1= EAER] QA AP R 7FAL B 9 5 é
A7 YeRolgor, mr] Fof e FEsky ERES

AEX A= -JZH = 9 A4S AA|A0HoKHSZ61, Olympus,
Japan)olA TESIACH11, 12]. ARE 2719 AR 4Xtrap
index, TDi= AHE H7|5ol| At 71713} EfYe= L
o] 2= T3t

3. XEE 27[9] HHA| =l

AE 17| = FHTHE 0 & 57 H 5T S A gl
< floto] TEE E2E P BU1E 2 m Bt T8 tube
(MK28 Precellys® Lysing kits, Bertin Technologies SAS,
Montigny-Le-Bretonneux, France)oll 1~5012]9] &7|e}
PBS (phosphate buffered saline) 1.2 mLE g1 AFs3y7|
(Precellys24, Bertin Technologies SAS)Z 3027254 5,000
rpm = IR 0] 3 tubeE 7AW B3l 5 BAAFH:
ZFAER7197 4471 tubesE ¥, 4°C, 13,000 rpmefA] 127k
HrEEelgit). AU welolo] F-aAE FESIN

RNA £2= Clear-S™ Total RNA extraction kit
(Invirustech, Gwangju Korea)E ARgslH o, HAA =
AFZ I3t PCR 4:3L flavivirus ZALE 913t Clear-MD™
Flavivirus real-time RT-PCR detection kit (Invirustech,
Gwangju, Korea) A& & PCRZ olth 1A} ¥E&HL2 2x
qRT-PCR Master mix Green 10 pL, Detection primer

Sites Environments Trapping method Latitude and longitude
Barn Cattle shed BL N36.001138°, E127.223671°
Gentlemen toilet Bird sanctuary BL N36.019929°, E126.765432°
Reed forest of migratory BG N36.019929°, E126.765432°
bird sanctuary
Women's restroom BL N36.019929°, E126.765432°
Jeonbuk National University City BL N35.844434°, E127.129235°
Deokjin—gu office BL N35.829629°, E127.134519°
Deokjin park BG N35.847955°, E127.121865°

Abbreviations: BL, black light traps; BG, biogents’sentinel traps.
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mix 2 uL, Template RNA 5 pL, Water 3 uL2 % 20 uL7}
=|A| 5to] & Eholal Y4l (spin-down)sto] Table 2 2
< 270 W} PCR 388 & S534 2 g4 44
xR Asto] wEsIeinh gofrilolA salee
(Melting temperature) 80~84°C H-ollA TR L=
B2/ 0E Wtk Y = B 2 IEo]
HE 555 7G5S AAlsto] FPM=E ZRIskaL 714

QB AFHFITH Table 3).
ER

1. DZHE7 |REZ

A A &7 WA= 745 15502 15,975u1]7F AR
=lct. SEERE U5 S04 9,1168+](Trap Index: TLL
500.4)& 7P Eol A= lon M|, AFHo &
A2 = A 4t BN Aol A= A E o o] LT
%ollA= 32179H(TLL 178.7), BAREFEAClA 356mH(TL
19.7), 9ASFAI0lA 1,94801=(TL 108.2) A=At A
Aol A= HRE-LollA 6778FI(TI 37.6), GXIF-g0lA
3581F|(TL. 19.8), HEHollA 3037 F=(TL. 16.8)7F =]

Table 2. Real time PCR conditions and melt curve program for
diagnosis of flaviviruses

Cycle Step Temperature ~ Time

1 cycle Reverse transcription 50°C 15 min
Enzyme activation 95°C 10 min

40 cycles Denaturation 95°C 10 sec
Annealing 60°C 15 sec

Extension 72°C 10 sec

Signal reading 80°C 30 sec

1 cycle Denaturation 95°C 30 sec
1 cycle Melting* 60~95°C 15 sec
Cooling 25°C 30 min

*Increase in temperature set at 0.5°C per cycle.

AUt A AA = ROl A= AR, A EAloA= Y
ZE-HoA 713 B2 7S AR = Qe Table 4).

FHERE AN Anopheles spp.)7} 10,3641
2)(64.9%) = 3501, thZe 2 MR |(Culex pipiens
pallens) 2,5727121(16.1%), &7 (Aedes vexans) 1,189
ul(7.5%), ¥ES7 =" 7(Mansonia unitormis) 604012
(3.8%), A=Y (Armigeres subalbatus) 5167121(3.3%),
227 AR 7\(Culex tritaeniorhynchus) 2259F(1.4%),
&< 7(Aedes albopictus) 1677H(1.1%), ed=527|
(Coquillettidia ochracea) 987+2](0.6%), "SR ®
7\(Culex bitaeniorhynchus) 8312](0.5%), TH=<H7|
(Ochlerotatus koreicus) 82°F2(0.5%), B R7(Culex
orientalis) 5071(0.3%), S o\7l<=R 7)(Aedes lineato-
pennis) 22°9F=1(0%), 5 5<% (Ochlerotatus dorsalis) 37+
2(0%), B55<"7(4edes alboscutellatus) 37F(0%), SFE
&7 (Ochlerotatus hatori)) 19 (0%) 0= UERITY

QHZS YW= Anopheles spp= 38l - =7] A7
sto] 78 H2 FiAleT ARE A7 7€l 8, 1277 F=(TLL
580.5), 8¥l 1,4341=|(TL. 102.4), 6GHof| 7351=(TL. 52.5)
o2 yehidt), R0 2 Wo| J-E Culex pipiens pallens
= 3ERE 11974 Y=o, 7900 4797H(TL. 34.2)
W2 FRAl7F A=A, 8ol 5758H(TLL 41.1), 9]
683012)(TL. 48.8)2 Ax}2 0 2 Y€ /MAG7F Z7 1t
(Tables 5, 6).

Table 3. Primer sequence of 2™ PCR for diagnosis of flavivirus

Name Sequence (5" to 3)
M13 Forward TGTAAAACGACGGCCAGT
M13 Reverse CAGGAAACAGCTATGAC

Table 4. Total number of female mosquitoes collected and trap indices at cattle sheds, bird sanctuary and downtown with traps in Jeonbuk region

Number of

Locations Trap females Trap nights Trap index
Gunsan Reed forest of migratory bird sanctuary BG 3,217 18 178.7
Gentlemen toilet BL 356 18 19.7
Women’s restroom BL 1,948 18 108.2
Wanju Cowshed BL 9,116 18 506.4
Jeonju Deokjin park BG 677 18 37.6
Deokjin—gu office BL 358 18 19.8
Jeonbuk National University BL 303 18 16.8
Total 15,975 126 126.7
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Table 5. Total number of female mosquitoes collected at Jeonbuk region with black light trap and BG from Mar. to Nov. 2021

Collection species Mar Apr May Jun Jul Aug Sep Oct Nov Total

Ae. albopictus 0 0 0 6 48 45 58 9 1 167 (1.1%)
Ae. alboscutellatus 0 0 0 0 1 0 2 0 0 3 (0%)
Ae. lineatopennis 0 0 0 0 18 0 4 0 0 22 (0%)
Ae. vexans 0 0 4 440 455 74 213 3 0 1,189 (7.5%)
Anopheles spp. 2 14 5 735 8,127 1,434 5 2 0 10,364 (64.9%)
Ar. subaltatus 0 0 0 3 17 145 173 173 5 516 (3.3%)
Cogq. ochracea 0 0 0 1 26 35 36 0 0 98 (0.6%)
Cx. bitaeniorhynchus 0 0 0 22 33 6 20 2 0 83 (0.5%)
Cx. orientalis 0 0 3 4 22 7 13 1 0 50 (0.3%)
Cx. pipiens pallens 2 36 214 397 479 575 683 101 85 2,572 (16.1%)
Cx. tritaeniorhynchus 0 0 0 0 0 80 141 4 0 225 (1.4%)
Man. uniformis 0 0 0 317 54 108 125 0 0 604 (3.8%)
Och. dorsalis 0 0 0 1 0 0 1 1 0 3 (0%)
Och. hatorii 0 0 0 1 0 0 0 0 0 1 (0%)
Och. koreicus 0 2 6 8 32 16 12 5 1 82 (0.5%)
Total 4 52 228 1,935 9,312 2,525 1,526 301 92 15,975 (100%)

Table 6. Trap index I(Tl) of female mosquitoes collected at Jeonbuk region with black light trap and BG from M

(mosquitoes/night/trap)

ar. to Nov. 2021

Collection species Mar Apr May Jun Jul Aug Sep Oct Nov  Trap index
Ae. albopictus 0 0 0 0.4 3.4 3.2 4.1 0.6 0.1 11.9
Ae. vexans 0 0 0.3 314 325 5.3 15.2 0.2 0 84.9
Ae. alboscutellatus 0 0 0 0 0.1 0 0.1 0 0 0.2
Ae. lineatopennis 0 0 0 0 1.3 0 0.3 0 0 1.6
Anopheles spp. 0.1 1 0.4 52.5 580.5 102.4 3.2 0.1 0 740.3
Ar. subalbatus 0 0 0 0.2 1.2 10.4 12.4 12.4 0.4 36.9
Coq. ochracea 0 0 0 0.1 1.9 2.5 2.6 0 0 7
Cx. orientalis 0 0 0.2 0.3 1.6 0.5 0.9 0.1 0 3.6
Cx. pipiens pallens 0.1 2.6 15.3 28.4 34.2 41.1 48.8 7.2 6.1 183.7
Cx. tritaeniorhynchus 0 0 0 0 0 5.7 10.1 0.3 0 16.1
Cx. bitaeniorhynchus 0 0 0 1.6 24 0.4 1.4 0.1 0 59
Man. uniformis 0 0 0 22.6 3.9 7.7 8.9 0 0 43.1
Och. dorsalis 0 0 0 0.1 0 0 0.1 0.1 0 0.2
Och. koreicus 0 0.1 0.4 2.6 2.3 1.1 0.9 0.4 0.1 5.9
Och. hatorii 0 0 0 0.1 0 0 0 0 0 0.1
Trap index 0.3 3.7 16.3 138 665 180 109 215 6.6 0

=D S|

2. BEA LAl

20219 397E 119704 AR 271 15,97501=1(527
pool)E poolingst flavivirus E-5E HARIH O 2

T 2407 FolE UK Figure 1).

2k

4
A5} FARS ALd Y=y} Ey] oro] Y=SS
== 8100 H Esiy]e) 5 271E o] HERHA =
o it 7| 3slo] ofgt vi7fd o] % %& 7t

7| &/ S

ol 7] Bk, 2, 7|l el Q) w9}
Sefelop v 7|7} Eo] WAk Sete] AeiAle] wist 59

o

A= w7 7iARe] 3717 TEJ]E]Cﬂ SreH13l.

715530 whet mh A A 7} =] o], QR E 5
= B2 Aghigo] S71skal 9lom, sielois 35 =
AuF F7E= Iete] siela-d 27wz /8 A 7
<, A7HlelEA AT, ANEUAE 5)9 FA7Fs8=E A
ZFEofuhal QItH14]. @71 5350 et Aol <JskH 128
7H=t 399 1 Q157 7 ]utole A0 HAE Hdo] kL B
I5HITH 5]

20219 385E 119717 WEXF9] 5 770 A 3ofA -
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Figure 1. Meting curve peak of real
time RT-PCR for flavivirus detection.
The graph showed the detected positive

85.0 70.0 75.0 80.0

Temperature (°C)

H A 2719 F4= 15,9750 R F 74 1580|190 12F
8,234mH 7} A 20190] H|shA =k ST S= 3
Fo| ¢ ol EREo] tesizlct TERE A5 SAA
9,1169+]|(Trap Index 506.4)% 7V To| =} o &
A=A, A 2419 A= AT TAF A= Ao
A= ofRIePFAoIA, A EAlolA = HRE-HollA 7P &
L A7 A= AcK Tables 4, 5). 20144 HEX| o=
T4, AR BT A0 & ZgE o] Zlo )7} )19l e 2015
W} 201990l= 5= SAIA 7 =00, A5 B4 <A1
YR FHolA 7H =2 il AR = o] 2 Aot YA|st
At AR AR HETe} 21 o] 79 o Aijof|A] B
2 235 Kotk o= =1171730] thgh o] ol o= ]l
Sff FRF AT H5AQ1 D Eol gt o= 51
o} B3 ZAR= T 506.42 7P =4 UeR=d] o]= 2]
WA FA]o] Qlo] A ARSo] B7oA] A=4R1 EF8E =
SHA st H719] 3 FAl54do] £ mjetsto] ARG
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peak above 84°C and all specimens
confirmed negative of peaks below 84°C.
Abbreviation: PC, positive control.

Tm: 26.21

EANRF 2 0] S TAdsHAU e Aol et A
A1 o &50] o] FojAoF & A 0 & AYZIETh

A71H 0 23= 20199 l= 749, 64, 8¥ =0 % ol A
A= lo} 20219 % AEA|Ho|A 74, 89, 6¥ &=0= AF
= {tHTable 6). o= WS HIRSH 7|13} @Rl 2 &
Fo 2 793} 8o o a2t A2 73] TjA|GE Ak
URlo & Atz Hrh

E A2 Table 59} 2o 27| /WMl 2E Anopheles
spp.7}F10,3641H(64.9%) 2 3=0]91a1, T2 & Culex
pipiens pallens2,572°V2)(16.1%), Aedes vexans 1,189}
2)(7.5%), Mansonia uniformis 6047+2)(3.8%), Armigeres
subalbatus516 (3.3%), Culex tritaeniorhynchus 2257
(1.4%), B=EE"7(Aedes albopictus) 1679F(1.1%), =3
E57|(Coquillettidia ochracea) 987+2](0.6%), ¥H-d
NRE7(Culex bitaeniorhynchus) 831+1(0.5%), =<
27 Ochlerotatus koreicus) 82 (0.5%), SFHE7|(Culex



orientalis) 507F=(0.3%), 2o (Aedes lineato-
pennis) 22°2)(0%), 5&%%7|(Ochlerotatus dorsalis) 3
ul2(0%), B55<"7|(4dedes alboscutellatus) 39H=I(0%), SF
EeleX7|(Ochlerotatus hatorii) 19FI(0%) <= UFERITE

20199: AEAY 22 AQRAMETOME 958452
Anopheles spp.7} 2,538°F(30.9%) = 8502 HlsgH
Ao} IR0 2 hedles vexans 1,7099H1(20.7%), Culex
pipiens pallens 1,5797F(19.2%) =22 A7 =]o] 7|&2]
7A1Q] A Hge] YRR QI o= AREE o] 2ot
713 H3te] QRlo s U= @40 2 S5t 5=
Ell= Anopheles spp+ 380 A-E7] A)Rfsto] 74, 8¢,
649 =0 = 7P Wo] A=Y 9 FE = FA4T A=
FAIE B}, o202 QY Culex pipiens pallens= 3
HRE 11974 =1 eH, 9dof 7Fg Ho] A =3l
ARG F ATt 7Eoll= Anopheles spp.=8,127
ul2|(TL, 580.5)"+8, Culex pipiens pallens 4797=](TI,
34.2), Aedes vexans 4559F=(TI, 32.5) &2 2 A= 3t
6¥0ll= Anopheles spp.= 7357 I(TI, 52.5)9+, Culex
pipiens pallens3979F|(TI, 28.4), Aedes vexans 440112
(TI, 31.4), Mansonia unitormis3177F=\(TL, 22.6) 22 |
=0l REG/NEEY 171 718 Eol Z3dE 2ol itK(Table 6).

etejotE wizlisk= 271%1 Anopheles spp.= & AR
7] % 10,36471(65%) % 152 AFAIstaL Qlom L2zt
A7 1ER A HE A o= defejol SR X454 0 = WAst
11 1o ¥z} ofjto]] gljoF & Zlo|ch

20209 Jegal 51160l 3t Atof W= 201635 -E
2018E71x]9] 7% SMIA|Y fARR} QIR TAR|H 2
A7 Axof| k2 Aedes vexans’F49.13% (17,333/35,280)
2 7P go] B4 t2-C 2 Culex pipiens pallens
(31.78%), Ochlerotatus dorsalis (13.62%), Ochlerotatus
koreicus (1.68%), Culex tritaeniorhynchus (1.50%)% &
2o} 2 Aq-anet 221 A3t Uitk

T18)21 2015 Kim 511710 3k AN = F&R27]
(Aedes vexans)7}50.7%= 7V Wo| BE8j%5A4E 1 Culex
tritaeniorhynchus (36.6%), Culex pipiens (7.5%),
Ochlerotatus dorsalis 2.1%), Culex bitaeniorhynchus
(1.3%)= ZAME] Culex tritaeniorhynchus 7% 36.6%%
Jegal 511619 Ao} & AFE1E ti=4o| i

Culex tritaeniorhynchus= 3r=-& E3}3t ofAJo} M H 9]
Z£Q wi7fAleI}y. Culex vishnui R Culex bitaeniorhynchus
=32 S, Ak 9 7TEAA] A HoilA] L] o] wi7iA| =
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A=E]o] JIeH18, 191.

20199 Seo 2} Chung [20]9] E11Z3}of|4] HH 2018 A
FAGof| A Aok 7] At Eieet B2E HH HA 4H
H 7] A= 655 128502 1,8470=7F AR =], &
A= S ARG 15,9757 = F 74 1580191
o}, ARG AE 1719] FF0llk= Culex pipiens pallens
7} 1,4219F(76.9%) 2 4501931, Aedes albopictus?}
164712(8.9%)= RAFE| o] E2AL AT} 240G o=
ERTH, A9 71%-29] Zpo], 21d3}e] Ajolo]] 2j5ff o|stoq
W& o Q= At 2o Teu AR G 9= SAL
HER], AARZ o= 2 Aol AX|siTh

Culex pipiens pallense= TFE57] Fo vls)] 2312 91
Slo] TSRt AlgbdAsel AAIAE 7HA| 3L RlojA] X[<of wet
A 205 HRl A0 = Almgr}.

o]of] JHE H7|E o] &3t Hiol2|A e ol FoflA 34
O = el Hpo|H A= HE2 IRIFA] UUATE of=] AR
=923} Harxjo] Qlck. SEAIRE off dAqtATollAE I
Y AR 7191 Culex tritaeniorhynchus, 871821 Aedes
albopictus, BeF2]o}g Y07 |+= Anopheles spp. Y2-EH
WBE PO7= Culex pipiens 52 YA = =30 H=E
=1 QS2112 Harskar A2} QIR 7 viziA|
S E220] gff A uj7iA 2] si9)R-%] 7Hs- o] STElaL gle

o

2 HEAY 17] ZARES B S8l U BB
YT % U 712ARE AFSA S

O OF

4 =

O] RAK= AEA|YGollA L2, Tefiol, AAEUAH,
A7 ptol2 A, Ao ui7iA] 27]of| thsh AR A 20214
3EHE 129714 vl 23] 27 |F-E sto] 249 wi7iA]
PRI o} HAA S A AR B AR (R 7= 74
15%2= 15,97517F A=A SFEE 5= SAMNA
9,1169F(trap index: TI, 506.4)% 7P &o] 2|8 =310
A=A, AL AR AP T4 A=A
oA AMESHH ArheolA= 32179HI(TI, 178.7),
AASFGAolA 35681(TT, 19.7), ASFGA0A 1,9487F
2|(TI, 108.2) A=A AFA A= HZdgHolA 677
a2|(T1, 37.6), G9x15-40l14] 3580 F(TI, 19.8), ZETHolA
3037 F(TL, 16.8)7F - =Tt A BARE R[4 = o=}
P, 25 AN = GXRIg-dollA 71 B2 7iAl7F A
=S}, LA AAF Aik= 5 54go19t o] A A=
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