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Isolation and molecular characterization on Abbey Lake Orthobunyavirus (Bunyaviridae) in
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[Abstract] Objective To monitor and discover medically important mosquito-borne viruses
circulating in Xinjiang, China. Methods Mosquitoes were collected from Abbey Lake wetland in
Bortala, in Northern Xinjiang. Viral isolates were obtained through innoculating and serial passaging
into susceptible mammalian host cells (BHK-21) , identified by cytopathogenic effect (CPE)
observation and plague forming assay. Genetic identification of viral isolates was conducted by
RT-PCR, sequencing and phylogenetic analysis. Results A virus strain which causing CPE on
BHK-21 cells, was isolated from the predominant Culex modestus (36.6% ) and tentatively designated
as Abbey Lake virus. Information on molecular identification revealed that Abbey Lake virus belonged
to Orthobunyavirus genus within Bunyaviridae. Partial sequences (651 bp and 980 bp) of viral
genomic S and M segment showed that Abbey Lake virus was phylogenetically related to Germiston
virus that uniquely found in South Africa with 90.6% nucleotides and 95.0% amino acids similarities
in S segment. However, viral M segment displayed much variability with 78.6% nucleotides and
86.1% amino acid similarities, suggesting a new member of Orthobunyavirus genus was discovered in
the area. Conclusion In this study, Abbey Lake virus was isolated and characterized indicating its
potential circulation nature of this newly-emerged mosquito-borne virus.
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(4% 82°33" 47" ~83°53' 21", db.4 44°31' 05" ~
45°09'35") M\ EROK BT 13 B COLIB LT T4 H
20:00 X H 06: 00 RAWHEAE . L4325
FEJG 100 RIEBCh 10y, & FURAAE IR RSRAT
FHORAE 50 17 PEIUARAS

(2) 3250 39 5 A0 M - b BUE 40 i & BHK-21
(Baby hamster kidney-21) i1 4= 55 = 2Bl 2# B i AE W)
WMATRIE R TR dE 2 Ll L =48t 2~3 Hik
B WIRN L B P T e e B R 2 S e s o B AR

(3)3R 7 : Trizol i 5% 4 Invitrogen 2 &l ;= iy ; Bt
Ae b e i 20 Ak 55) £ QIAquick Gel Extraction Kit A
Qiagen 2y Al 7= il s AMV — 257 RT-PCR i | & . 73T
Marker 2000 4y TaKaRa 2 7] 7 iy ; DMEM 41 it 15 75
H 55 R 245 135 M Life technology 23 7 7 i 5 0.22 pm
JE 2SN Millipore 23 H] 77 i .

(4) 514 - A7 W= 7 1 775 70 75 4% 1R 45 5 1
Lambert 1 Lanciotti'" SCHK 42 It 1Y) Bun 5|41 X} ¥ 371,
5'-CTG CTA ACA CCA GCA GTA CTT TTG AC-3' 5
5" -TGG AGG GTA AGA CCA TCG TCA GGA ACT
G-3' o CLLiIAn e W dE FE R 4 S T B 14 51 4
NP-F/R: 5’ -CTT GGC TTT TAA ATG TTG GAG
TTG G-3' 45 5’ -TAG CCC GAT TAA TGC ACT
TCT CTG-3' ,M 3N 15 Bty 3% M-1F/2R: 5’ -CAC
TGT TGA TTG TTG CCC TTC TAA-3' 55’ —ATT
ATT TCT GCA TTT GCT GGT GTG-3' , k¥ 1
FEY T BE R 651 bp 5980 bp., 14 R S
TAES R AR T AR TRE () B AT BRA R SE

2. TR EEST S MK E

(1) 98 25 B0 < W e ORE A 2 W 1R R 2% b
WV 3 YK, A 2 ml DMEM 41 Jifd 8% 35 Wk )2 2 B
&, 3 000 r/min 5.0 5 min, &0 FIEHKZ0.22 um J€
S, BT ml 4% A 25 om® 40 B BE 3 O 4 A
BHK-21 4ii}fg, 37 CWH 1 h 55 L3, INA&H 2%

5 4= 13 (v/v) 9 DMEM 40 i 55 32 7 5 ml, & 5%
COWAE 577 3 d LI, F| ] Olympus IX51 & i 5% 5
HOULSE AN A8 G . B0 B V8 W 1 ml 4% 10 i
i R 28 107, BRURE/ A T B2 T TR 1 ml 452 43
T 12 25 M b i BHK-21 40 it , W B 45 o 5 35 |
HIF & A 1.5% (/v ) (IRHE S B B ) DMEM 35
FWFES 37 CHFE3d B BE N, T )5 FH 0.1%
(m/v) 45 i 5% - F B T g (5% o

(2) IR B IR P S 91 « U B 40 M s 55
TEWR 210 pl 2 A KT 1.5 ml eppendorf 4+, #RJ5 il
A 490 pl Trizol IR S , & IR 1E 15 min, FHIIA

700 pl /K LB 13 000 r/min 4 °CES.0> 10 min, 5
I DU TS L LA 100 pl TR I 25 55 1K
Vi o R —21: RT-PCR X 45 J& W 95 2R} A 53 1
FrRZmRAS I . TF A Je M29% 2 & (Orthobunyavirus ) i
FH51%) BUN #% Lambert 55 J5 ¥E 415 . 5 28 26 K 41
S M 5Bt RT-PCR Y 34 J5 1k« e s 4544 R 50 “C I
¥/ 30 min, 95 °C #AE P 10 min; PCR J i 2% 14 A
95 CAEME30s,55 CiB k305,72 CHEAf145 5,335
B, 72 CHAAZEN 5 min, RT-PCR FHM: 147
W2 1.5% (m/v) SRR REBERC AL 5, 28 TAE T
T2 (Fif) B A B A Bl E4T Sanger 7200 =) ¥ .

(3) 5 H 3 P ZH 41 L X 40#r < R FH Mega 6.0 4%
X 1 7= ) 7 50 5 4 W 55 57 (Bunyamwera ) I
BE 9% 7% 77 51 9F 47 Blast b Xt o SR 48 057 A1 2 2
(neighbor-joining) , 73l #4 2 FE BL K 41 S 5 M 4y
BUP O R G kW, 8005 R BEA 11528 1000
Bootstrap. Kl fixi % (California encephalitis) &2 &
£ Tahyna virus /M BR (1)

s R

1. 050 A3 28 R 75 0 5 < 3 HU I T M I e £ 4
FRHSCIE 6 Bl R IUR 2 Fp K KBS |2 0UE R
A U, it S JE 11 A, H b bR 3R e B (Anophele
hyrcanus ) FNXI/NEE IO AR F R, 5350 o5 50 d Rl 4
Y 52.4% 1 36.6% o — £H X1 /N B BCRE & B b
BHK-21 Fil Vero 41 i, 3 d J& BN fE 7= AE 4 i 157 45 L Ji6
TR (K1) o AL 3RLA L, 4 ML A2 B4
BTN A IR A e A 2 d(E 2) . REHM
WA oy B R AR — R R X i FLah M AN LA
Ot IR B, B A2 44 3 LB AT JE 9 5 (Abbey
Lake bunyavirus, Ab-BUNV ),

2. Bk I 4 5 5 - W %8 Ab-BUNV 4 T4
YI2FAE , 1 55 R RT-PCR W S IR BEA T 14
IR A 255 bp [ 15 A7 JE 3 75 Jg 5 7 vk =
Yy, B EE SR 0 B S e T AN 45 A B
FE 51 He o &8 S ) 45 2 B Ab-BUNV J& 77 JE 3.3 75 &
1E A JE 3 7 B 5L, VA W55 R 7 0L B A
[ S R DAY ek A U SS A I s s L7/ IS CiFE T
B3 ARAT R R L D 20 S AT M B B K B 43
5] 4 651 bp 5 980 bp, GenBank % 3% 5 73 5l N
KJ412986 F11 KJ412987., Ab-BUNV [ S.M i B J§
G115 [RIRES EE 1 X 45 Ak — 20 iR, Ab-BUNV 7
AL 222 ¢ 2 A S ARV Germiston A7 JE W% 55 B¢
KRR (1 3) o ST B AT IR ¥ 81 [R) JE44: 4 90.6%
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Abbeylake bunyavirus - 2013 FPEREEEEREERIN . X/ NEIL(Culex modestus) KJ412986 KJ412987 -
Germiston virus - 1958 Ik Culex (Eumelanomyia) rubinotus ~ M19420  M21951 [4,5]
Batai virus UgMP-6830 A BT Aedes abnormalis JX846601 JX846602 [6,7]
Ngari virus SUD-HKV141 1988 7S} M A 5] JX857322  JX857323
Ilesha virus ILESHA/8¢ 1972 ZEMIUR JiRi 2191 K 2 FCAPISI(Aedes meintoshi) KC608151 KC608150 [ 8]
Bunyamwera virus  J5i 1946 513k Aedes NC_001927 NC_001926 [9,10]
Tensaw virus TSV-FLO6 2006 EHE Anopheles crucians FJ943507  FI943506 [11]
Cache Valley virus ~ WI-03BS7669/807270 2003/1995 2] i 555 151) DQ315775 AF186243 [12]
Cholul virus CHLV-Mex07 2007 S PHHf HUHEIFEI(Culex quinguefasciatus)  EU879062 JN808310 [13]
Xingu virus BeH388464 1987 [4P4 K EU564830 - -
Fort Sherman virus ~ 86MSP18 1985 AL KT EU564829 - [14]
Shokwe virus SAAr 4042 1962wk Aedes cumminsii EU564831 - -
Northway virus ANTE/0234 VN Aedes X7347 EU004188  —
Calovo virus 138-pool 468 1983 HimHihi R A KC608157 KC608156 [15]
Kairi virus KRIV-Mex07 2007 PR Aedes EU879063 GQI118699 -
Tahyna virus XJ0710/XJ0625 2006 B A FIE IS (Aedes vexan) HM243142 EU622819  [2]

1 A. BHK-21 IE% % ; B. Ab-BUNV /#4455 [ E 19 BHK =21 %72 (20X )

E1 Ab-BUNV i BHK-21 4iffidE St i R

El2 Ab-BUNV7EBHK-21 [ MAYEs B % (4 X)

FILTR 59 G5 E N 95.0% ; M 5 BoA 1 18 )5 1) [+
U5l 78.6% , & L R Y 5 [F) UR P h 86.1%
Ab-BUNV ' S \M 5 B 5 Germiston 5 7 [7] I , ¢ 1
o= u A = 1B S G i 52 I = - S )5 2

G ANERE . R A R E B
AL A9 Ab-BUNV &2 17 W75 7
LA FE T T B A

A1 JE M BE BRI D 2 — KA
AR 1 RNA e 3, 20
A 54~ J& (Bunyavirus , Nairovirus ,
Hantavirus , Phlebovirus i
Tospovirus) o H1 A7 JE 9 5 &
(Bunyavirus ) i%, 52 0t £ 15 160 4%
i R LT B IR S 1 (1 7
H B % A 1 X %) Tahyna 3% 7% %
IR 1R S (111 47
B3R Ab-BUNV 5438 A =
T ML DX 1) Batai 95 25 [7) J& A1 245 hr
(RTINS

A Je WA R 2 i L M S
AN BCA AL, 3 o) G B 1Y)
RNA R4 AL H (Gn/Ge)
KA SEE H . Ho M5BT
PR P 9 AR S e, AT JE IS 7
J&IE AR 22 138 FF 1) 3t A% B il
Ab-BUNV Y M 15 B 555406

Z T 1Y Germiston Jii 7% 19 & R 7 471 [A) 54 R
EBIF 90% Y, 8 Ab-BUNV &= —Fh & BRI A JE

IR o

M Ab-BUNV 55 HA A3 J& S 55 1) BEAL 2 55 5%
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