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Sarcophaginae identification by DNA-barcoding
FANG Yi-liang' , ZHANG Jian-qing' , XIAO Wu' ,GAO Bo' ,FANG Chang-tian' ,BIAN Qi-fan* , XU Bao-hai*
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2. Fujian Medical University, Fuzhou 350004, China;
3. Fujian Center for Disease Control and Prevention, Fuzhou 350001, China)

Abstract: In this study, we aimed to establish method for identifying Sarcophaginae by DNA-barcoding and to solve the
problem that Sarcophaginae female species could not be identified by morphology. We amplified and analyzed the sequences of
these samples in Fujian frontier such as Helicophagella melanura, Parasarcophaga misera, Parasarcophaga sericea ,
Boettcherisca peregrine, Parasarcophaga brevicornis, Parasarcophaga dux, Parasarcophaga similis . Parasarcophaga albi-
ceps s Parasarcophaga Pingi, and Seniorwhitea reciproca. Secondly, we aligned these sequences with 88 Sarcophaginae spe-
cies loaded from BOLD. Thirdly, we estimated the genetic distances and built system evolutionary tree. The result of amplifica-
tion with 5 samples showed that length of the obtained COI sequences were 658 bp. And the result of alignment on BOLD line
showed that index of similarity of the same species was above 99%. The result of calculation genetic distances showed that in-
traspecific difference was 0-0. 015 4 and interspecific difference was 0. 024 9-0. 153 8. Phylogenetic tree showed that the same
Sarcophaginae species stayed together on value of Bootstrap 1000. It came to a conclusion that DNA-barcoding can be the im-
portant method to supplement of morphologically identifying Sarcophaginae.

Keywords: DNA-barcoding; COI; identifying flies
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P & R L RE R 32 R BRSO B S 8
PERZ WA, 7F B RS R A 2 T2 A AR S0 E
it DNA ZI% A5 47 A 2 01 B2 5 UL 1 JRR g S B g
Foft AT 54 7 o DU [ 088 11 2 R 2 A LR W e
VENIE &2k 2 5 Z AN T B 7 4 7E .

1 MRERE

L1 Ak

LT SEYREARIE OB REBARIE (Helicoph-
agella melanura) @ B 40 W iR W ( Parasarcophaga
misera) QW Wk W ( Parasarcophaga sericea) @

¥ B 5| WK W8 ( Boettcherisca peregrina) @ # V. bk I
(Parasarcophaga dux) ¥ 8 8 O 2 K4 8 F 8
RIS

1.1.2 RBFEACKIE  EUEEA R A BOLD %4
% Chttp://boldsystems. org/), ¥ & X 4 i) Sar-
cophaginae (FR U8R} , L5 91 5 A F 58 A1 6] o0 2%
. 2S5 37 i Fh 88 Zhid sk TR WK 1,
11,3 FEENMGIY B B DA O &
ExTaq .25 mmol/L MgCl, . 10 X buffer, 2. 5 mmol/L
dNTP Ity A A=) TR CRIE) A7 BR A 7], PCR 514
 EEA TAY) TRARA S5, W 2.

®1 BOLD EHIEILER

Tab.1 Data retrieved from BOLD summary table
5 i 4 BOLD #ic % S
Number Species BOLD accession no. Count
1 Oxysarcodexia varia AUSFF101-11,AUSFF102-11, AUSFF104-11 3
2 Sarcophaga a frica AUSFF146-11,AUSFF136-11, AUSFF139-11 3
3 Sarcophaga alcicornis AUSFF170-11,AUSFF171-11, AUSFF174-11 3
4 Sarcophaga al pha AUSFF321-11,AUSFF320-11 2
5 Sarcophaga argyrostoma GBDP12440-12,GBDP12443-12,GBDP12442-12 3
6 Sarcophaga auri frons AUSFF225-11,AUSFF224-11, AUSFF222-11 3
7 Sarcophaga australis AUSFF108-11,AUSFF131-11,AUSFF116-11 3
8 Sarcophaga bancro ftorum AUSFF150-11, AUSFF151-11 2
9 Sarcophaga bidentata AUSFF327-11,AUSFF340-11, AUSFF337-11 3
10 Sarcophaga bi frons AUSFF348-11 1
11 Sarcophaga carnaria GBDP12444-12 1
12 Sarcophaga crassipal pis AUSFF197-11,AUSFF206-11, AUSFF203-11 3
13 Sarcophaga cyrtophorae AUSFF134-11,AUSFF135-11 2
14 Sarcophaga dux AUSFF229-11, AUSFF228-11, AUSFF235-11 3
15 Sarcophaga froggatti AUSFF366-11, AUSFF359-11, AUSFF373-11 3
16 Sarcophaga hardyi AUSFF375-11 1
17 Sarcophaga impatiens AUSFF387-11, AUSFF393-11, AUSFF401-11 3
18 Sarcophaga iota AUSFF537-11,AUSFF529-11, AUSFF552-11 3
19 Sarcophaga kappa AUSFF166-11,AUSFF156-11, AUSFF155-11 3
20 Sarcophaga lehmann GBDP12450-12 1
21 Sarcophaga littoralis AUSFF153-11,AUSFF152-11 2
22 Sarcophaga mega filosia AUSFF074-08, AUSFF073-08 2
23 Sarcophaga misera AUSFF264-11, AUSFF268-11, AUSFF250-11 3
24 Sarcophaga multicolor AUSFF180-11,AUSFF177-11,AUSFF178-11 3
25 Sarcophaga omikron AUSFF433-11,AUSFF426-11, AUSFF408-11 3
26 Sarcophaga pagensis GBDP12451-12 1
27 Sarcophaga peregrina AUSFF082-08 1
28 Sarcophaga praedatrix AUSFF447-11,AUSFF481-11, AUSFF487-11 3
29 Sarcophaga rosellei sBDP12452-12 1
30 Sarcophaga ruficornis AUSFF208-11, AUSFF207-11, AUSFF209-11 3
31 Sarcophaga seniorwhitei AUSFF504-11 1
32 Sarcophaga spinigera AUSFF512-11,AUSFF514-11, AUSFF508-11 3
33 Sarcophaga subvicina GBDP12453-12 1
34 Sarcophaga taenionota AUSFF319-11,AUSFF295-11, AUSFF313-11 3
35 Sarcophaga torvida AUSFF184-11,AUSFF186-11, AUSFF183-11 3
36 Sarcophaga villisterna AUSFF518-11,AUSFF516-11, AUSFF517-11 3
37 Sarcophaga zeta AUSFF524-11, AUSFF525-11, AUSFF522-11 3
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Tab.2 Primer in this study
519 4 519 F51-5"-3" 51 Tk
Primer Sequence Cited reference

L.CO1490 GGTCAACAAATCATAAAGATATTGG [3]

HCO2198 TAAACTTCAGGGTGACCAAAAAATCA
1.2 J5ik PCR 4" #4519y, 1E 4% W) )3 LA UE 17 51) ) B 12
1.2.1 JER%w RV A HEERE SR B ES  1.2.5 JFHI4T D CodonCode i {445 & M J5

IR 5 85 A HAb R EFAE . S WA B AR R R
HATIE A Y .

1.2.2 W AR DR 2 SRR IO e U R )
3 o B H R PR 2 O R AR A i e R D 2 R B

1.2.3 PCRY M H™ Wik ¥ AR 25 uL,H
th Tagq fif§ 0.125 ;1,25 mmol/L MgCl, 2 xL,10X
ExTaq Buffer 2.5 4L ,2.5 mmol/L dNTP 2 uL, |
FEl¥4% 0.5 pL, XK 15. 875 L, DNA H i
1.5 pL Jf 8 DU A3 47 SO0z : 94 °C 3 min il 28
3594 °C 30 s 28,50 °C 30 s B k,72 °C 45 s %t
f#1,35 MEFF ;72 °C 5 min 7 iEfH,

P8G5 R W N T R UK R U L R 130
V.30 min A7V, HUKE BT EEK AR RS0
HE
1.2.4 JpFliE PCRY ™Y ERE HigAETA
W) TAREAR N 55 A BR 2> =) 24k, IF H U 6258t hr il
XU A% 28 1k vE Iy CAB 24 @] DNA il ¥4 3730
AETAEY TN G CEED A RAED T 59N

PATHYFEH o K BR AR & 09 K 3 77 81 5 51 ) F 51 L OF
HEAT P 91 20 2, B 20 3% 58 1LY )7 ) DR A7 . fasta 4
o 2)7E NCBICSE [H 6 57 4 U8R 5 B b hee
tp://www. ncbi. nlm, nih. gov/) # 47 7E £k BLAST
X 34 LR Pr kAR 0y 8 4l )y 5 kv Be kAT X e
(ClustalW) , 2 J5 #F 47 388 4% B 29 1F 53 00 4 2 NJ
(Neighbor-joining Tree) , & $ & & Jy Kimura &
B 2 (K2P) #i 5L , Bootstrap {H & 1 000,

4

=A

2 R

2.1 BRARIEDN S ORI R AR AR SR 4R
Wiy 8wty DNA. 7 BUE I BR K AE 750 bp
TeAr G S AT AR L BR 2 S M) R R
2 Fr Be I JE N 658 bp.,

2.2 (£ BLAST 455 W& 3. HATREWLE
Feih 5 GenBank CRIFSIAH MU B R (>99%0) . 5
ELEELRMTE . QTHEAL BLAST X4
RAR— B AL R R4

R3 AEBFFEL BLAST LEXH 45 R
Tab.3 Result of BLAST online of different flies

BB L E LR FE4k BLAST % b 45 5 GenBank J3* %5 AL

Result of Sarcophaginae identification Result of BLAST online Accession no. Identity
MR W R ( Helicophagella melanura) Sarcophaga melanura JX861418. 1 99 %
TV PR MR ( Parasarco phaga misera) Sarcophaga misera KF724927. 1 99%
5 25V BR W ( Parasarcophaga sericea) Sarcophaga taenionota KF562107. 1 100%
£ BB D R W ( Boettcherisca peregrina) Sarcophaga peregrina AF259509. 1 99 %
¥ WK ( Parasarcophaga dux) Sarcophaga dux EF405937. 1 99 %

2.3 JPAAT HAEEE B AW ST RR i R e
P33t 39 Bl 92 KBy B B B A R A =
29.61%,T=36.89%,C=17.30%,G=16.20%.,A
+T=66.5%, LA HBM A+T k.,

23 TR RE 92 SO [R] AN 44 19 A [] g b
[ 35t 1% BE 25 3K 159 RR 0 W B AS [A] bR R AR E) 22 R
0.0249~0.1 538, f N &R 0~0.0 154 (<<2%)
Can &l 1 Frzm) o B ) 22 S5 FFh N 25 R AT 28 X, 3R

COI(658 bp) J3° 41 A 5 i b Xof JoR g 0.k () AN [) i 2
HEAT S5 Pl P 22 5 /N T 2 00 B AT R0 Oy ] — b

2.4 Forikfbtg e aniE 2 Fros . R R b ]
— FhRE 8 B 4 U7 O — 26, [A] I Bootstrap i #B 78
99 DL b o 7 SEEG v Y 52 W bR A B A0 PR [R] AUS-
FF264-11, AUSFF268-11, AUSFF250-11 % — 2%,
Bootstrap {6} 100 #3520V R g 7] AUSFF319-11,
AUSFF295-11, AUSFF313-11 % — 2%, Bootstrap
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{H R 100; £ B 3 bk 48 7] AUSFF082-08 R —2
Bootstrap { & 100; # W Bk i@ [f] AUSFF229-11,
AUSFF228-11, AUSFF235-11 & — 2%, Bootstrap
{E 2 100, DL I %55 25 AR R 28 48 e M AT &

900
800

600
£ 5500 i n FhIT 5
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1 RBTRAEEMFHEESRMANES
Fig. 1 Interspecific and intraspecific difference of different

Sarcophaginae species

3 3 it

DNA &5 AT 2003 4F i Hebert™ 45 42
ok DUS S AT AR Z Wb % & B Be 52 i A 32 4
T A AR A 1) 52 e AN A2 0 R 0 BRI AT DL SE R
22 T A v 3 3l A7 TE B B AE 43 R FRLOT RIS B R
R0 R AR AE D7 R TR L R AU HL 5 B4R A AR T
W N T E A AW % E . Cywinska
SELOXT B R 37 M AT R SRR LR
(] 25 5 b A fa) 22 5 & dE 20 . @ 2 R F e
10. 4%, Fhla) 22 FOF 45 0. 5%, 56w A 2507 % 3% [
44 P EEE R HETT DNA KBS0 L 0F 9T, 45 R &
B [ A A 22 ] o [ 051 3 31 99 26 B b o K [ Aol
2 [8) ) R R M fe i A A 90 %0 » HLJL-F- T A 28 2L #1 g
B DNA ZIE D IER %R . FhBEAEDS X v [ i s Bl
30 P RS HEAT T HESE L A5 R R COT B
FRIF AR RN 22 /N T 300 Rl 225 KT 2500, H
T A ] 22 S, 56k L0 2 A 30 AR 4 7 T Aff 2R A Gk
) 100% , ABFIE 8L B B TH 25 R WoR Ry 22
0~0.0 154(<2%), Fi[a] 2 5 0. 0 249~0.1 538,
ﬁ?ﬂ%ﬁd\?ﬁl‘ﬂ%ﬁ»ﬁW%ﬁ'ﬁﬁl‘ﬂ%ﬁ%ﬁ

&ies5 ik & —5.

U\ HHEIAR Z M DNA XM E AR RE,
DNA ZTE At AR AE AR Wy 58 T5 LA FOR AT AT 44
ARAE A N TIEAS 22 Jo ik 28 38 % R AP 25 Y
YOE AR R H AT ECR A K B DNA SR RS EAR
e S 00 AR 5 1 AN K3 B T T B R A R A
A A2 W) 0 T AR DR A2 R AR R S B ) S 2%

93 Sarcophaga bidentata] AUSFF327-11JN964787

100 (1sarcophaga bidentata| AUSFF337-11JN364777

28 Sarcophaga bidentatalAUSFF340-11JN964774
Sarcophaga impatiens|AUSFF333-11JN964871

17 SO0 S arcophaga impatiens|AUSFF387-11JN964877
46L-Sarcophaga im patiens|AUS FF401-11JN964863

Sarcophaga megafilosial AUSFFO074-086 Q254480
700 1Sarcophaga megafilosial AUSFFO073-086G Q254479

Sarcophaga froggattilAUS FF359-11JN864847

Sarcophaga froggattilAU SFF366-11JN964840
0 Sarcophaga froggattilAUSFF373-11JN864833
55 Sarcophaga om ikron|AUSFF426-11JN864988
Sarcophaga om ikron|AUSFF408-11JN965017
Sarcophaga om ikron|AUSFF433-11JN964992
2| Sarcophaga villisternalAUSFFS517-11JNS65162
2 Sarcophaga villisternalAUSFF518-11JN965161
Sarcophaga villisternalAUSFF516-11JNSB5163
1 Sarcophaga praedatrix|AUSFF447-11JN8B5083
100 Sarcophaga praedatrix|] AUSFF481-11JN965049
Sarcophaga praedatrix|AUSFF487-11JN965043
Sarcnphaga hardyilAUSFF375-11JN 864860
Sarcophaga alcicornis| AUSFF171-11JN964716
o 1uﬂ Sarcophaga alcicornis|AUSFF174-11JN964713
Sarcophaga alcicornis|AUSFF170-11JN864717
Sarcophaga biffons|AUSFF348-11JN864793
Sarcophaga spinigeralAUS FF512-11JN865103
32 Sarcophaga spinigeralAUSFF S5 114N 965101
114

1
3
14-

100 |Sarcophaga spinigeralAUS FF508-11JN865107

100 Sarcophaga littoralis|AUSFF153-11JN864954

FF

Sarcophaga littoralis|AUSFF152-11JN964955
100 Sarcophaga alphalAUSFF321-11JN864718
Sarcophaga alpha|AUSFF320-11JN964719
k1 Sarcophaga zetal AUSFFS525-11JN 865164
Tgg S arcorhaga zeta|AUSFF524-11JNG65165
golSarcophaga zetalAUSFF522-11JN 965167
. Sarcophaga seniorwhiteilAUSFF504-11JN 965098
5 Sarcophaga iotal AUSFFS552-11JN964912
7G5 I—S 2rcophaga iotal AUSFFS37-11JN864827
58LSarcophaga iotalAUSFFS529-11JN 9864934
100 (Sarcophaga bancroftorum [AUSFF150-11JN 364765
Sarcophaga bancroftorum [AUSFF151-11JN364764
22 Sarcophaga cyrtophorae|lAUSFF134-11JN964814
700 1Sarcophaga cyrtophorae|AUSFF135-11JN964813

93 Sarcophaga australis|AUSFF108-11JN864759
1Uﬂ[l.sanu:u;ohaga australis|AUSFF116-11JN964751
Sarcophaga australis|AUSFF131-11JN364736

ygg |Sarcophaga aficalAUSFF136-11JN364710

=)

Sarcophaga africal AUSFF139-11JNSB4707
Sarcophaga africalAUSFF146-11JN 964700
Sarcophaga rosellei/G BDP12452-12JQ413460

32 S arcophaga crassipalpis(AUSFF197-11JN964603
100 fs arcophaga crassipalpis|AUSFF203-11JN864797
Sarcophaga crassipalpis|AUSFF 206-11JN964794
Sarcophaga ruficornis|AUSFF208-11JN965096
Sarcophaga ruficornis|AUSFF207-11JN965097
Sarcophaga ruficornis|AUSFF209-11JN965095
Sarcophaga argyrostom a|6BD P 12440-12JQ 413448
Sarcophaga argyrostom alG BDP 12443-12J0413451
Sarcophaga argyrostom a|GBDP
F2
22

12
12442-1240413450
70 —Sarcophaga aurifrons|AUSFF222-1
1 100 (s arcophaga aurifrons|AUSFF225-11IN864722

Sarcophaga aurifrons(AUS FF224-11J
98 Sarcophaga carnarialGBDP12444-12JQ413452
Sarcophaga lehmann|GBDP 12450-124Q 413458
Sarcophaga subvicinal|G BDP 12453-12JQ 413461

Sarcophaga pagensis|GBDP12451-12JQ413459
5 Contig1]
Sarcophaga peregrinal AUSFFO082-086 Q254478
Contiga|
Sarcophaga dux|AUSFF228-11JN964831
13 Sarcophaga dux|AUSFF235-11JN964824
Sarcophaga dux|AUSFF229-11JN364830
Contigs|
76 Sarcophaga multicolor|/AUSFF180-11JN964987
100 [Salcuphagamultlcu\nrl USFF177-11JN964990
Sarcophaga multicolor/AUSFF178-11JN364989
58 Sarcophaga m iseralAUSFF264-11JN964967
a3 80 LS arcophaga miseralaUSFF268-11JN964963
Sarcophaga miseralAUSFF250-11JN364981
Contig2]|
50 Contiga|
Sarcophaga taenionotalAUSFF295-11JN865135
gl Sarcophaga taenionotal AUSFF319-11JN865111
§7LSarcophaga taenionotal AUSFF313-11JN965117
65 Sarcophaga kappalAUSFF156-11JN964951
100 Sarcophaga kappalAUSFF155-11JN964852
Sarcophaga kappal| AUSFF166-11JN864841
1 Sarcophaga torvida|AUSFF186-11JN 965156
TO7 L~ S arcophaga torvidalAUSFF184-11JN365158
57LS arcophaga torvida|AUSFF183-11JN965159
Oxysarcodexia varialAUSFF101-11JN964693
|0 xysarcodexia varialaUSFF102-11N964682
USFF10

T00 | g xysarcode xia varia|A 4-11JN964690

o

B2 92 FakdE AR [E 8 # COl & E FF 51 (658bp) NJ (4B
i) ®t

Fig. 2 NJ (neighbor-joining) tree of 92 Sarcophaginae species
based on COI gene fragment (658 bp)

B S 3 N A ) S 6 K AT — E B EOR LN RIS A
TE 11— 2O TR e - IR 15 5 AR
REEFEACH T DNA Z5 I 15 8 49 K 2 F0 9 58 . T
S& H i E M AR ER B T IT & DNA \ﬂ%ﬁ%ﬁiyfﬁm
FEAE T TP B A2 ) 26 08 B A e b 26 Bk B . A
Z,DNA FIE W EARAE N AR . A RTTE A
SFEA R E T AR N R BT A M TT YR Y
E%%I\E {FLHC R i A0 B A T R ok — 2 L
HNGE— .« [F] i 5 2 25 8 g By i — 20 S8 3% b 52

SE WK :
[1]Lu BL, Wu HY. Classification and identification of important

medical insects of China[ M]. Zhengzhou: Henan Science and
Technology Publishing House, 2003: 418. (in Chinese)



6 1 F X 7% . DNA &8 A3 Kk A5 T b oy A 573

B 52 BBt S JRE . T R A B A 26 M I LML RN < T R
Bl F A W FL, 2003418,

[2]Fang YL, Gao B, Wang YP, et al. Application of DNA barcod-
ing in mosquito identification[ J]. Chin ] Zoonoses, 2013, 29
(10): 1011-1015. DOI. 10. 3969/cjz. j. issn. 1002-2694. 2013.
10. 015 (in Chinese)

T5 X5E i, T, 55 DNA JRIE A 78 BE A 80K 8 5 v 9 B
LI, A 3k B0 2% 4R . 2013,29(10) : 1011-1015.

[3]Folmer O, Black M, Hoeh W, et al. DNA primers for amplifica-
tion of mitochondrial cytochrome c oxidase subunit I from diverse
metazoan invertebrates[ J]. Mol Mar Biol Biotechnol, 1994, 3
(5): 294-299.

[4]Wang D. A systematic research of sarcophagidae from China
(Diptera; Muscidae)[[D]. Shenyang: College of Chemistry and
Life, Science, Shenyang Normal University, 2013. (in Chinese)
. o PR BB 43 2 A B A AT WS LD TR B U B K 2
% 5 H A B 22 B, 2013,

[5]Herbert PD, Cywinska A, Ball SL, et al. Biological identifica-
tions through DNA barcodes[ J]. Biol Sci. 2003, 270(1512)
313-321. DOI: 10. 1098/rspb. 2002. 2218

[6]Cywinska A, Hunter FF, Hebert PDN. Identifying Canadian
mosquito species through DNA barcodes[J]. Med Vet Entomol,
2006, 20 (4): 413-424. DOI. 10. 1111/j. 1365-2915. 2006.
00653. x

[7]Zhang YM, Wu PJ, Wang G, et al. The primary study on DNA
barcoding of important Flea in China[ C]//The third international
forum for Stainable Management of Disease Vectors Vol. Hang-
zhou; CPMA, China CDC, 2010: 216-217. (in Chinese)
TRty SR, E R, % R & 2 DNA KB 590 45 B 5
LC/ /% =R A= Wy ] 5 2 55 0 [ PR i 35 38 ST BN = P 4
Ty 5 2 2% , v 15 5 01 977 42 ) 0>, 2010:216-217.

[8]Sun Y, Xu RM. Wang KK. Identification of ticks through DNA
barcoding techniques [ C]//The third international forum for
Stainable Management of Disease Vectors Vol. Hangzhou: CP-
MA, China CDC, 2010: 227. (in Chinese)

PINBE VR0 £ ] w] L o [ R T R 28 DNA JRJE D % i BR
WEIELCL/ /58 =T WA A= Wy vl 45 22 2 1) [ B s 35 08 SCER . UM -
AT 2 2 2 o o T T 5 A 0, 2010227,

W is B H#:2014-08-19; & B H #§ :2014-12-24

(E#% 568 )
5 Z 3 HK:

[17Ji YL. Wang YQ. Identification and sequence analysis of the 5’
UTR-VP4-VP2 region of coxsakievirus A4 isolated from patients
with hand foot and mouth disease[ J]. Chin Prev Med, 2012, 13
(9): 675-678. (in Chinese)

HEM . TAL. F R UHEILA S5 E Ad Mm% e KI5
UTR-VP4-VP2 X J7 51 4 Hr L], v [ 0B B 2 2% 5, 2012, 13
(9):675-678.

[2]Yang F, Zhang T,Hu Y. et al. Survey of enterovirus infections
from hand, foot and mouth disease outbreak in China, 2009[]J].
Viral J,2011,8(508); 1-4.

[3]JWu Y,Yeo A, Phoon MC,et al. The largest outbreak of hand,
foot and mouth disease in Singapore in 2008 ; the role of enterovir-
us71 and coxsackievirus A strains[J]. Int J Infect Dis, 2010, 14
(12):e1076-1081.

[4]Liu JF, Zhang Y, Li H, et al. Genetic characterization of VP4~

VP2 of two Coxsackievirus A4 isolated from patient with hand,

foot and mouth disease[J]. Chin J Vaccine Immunizat, 2009, 15
(4): 345-349. (in Chinese)

X g BT L A AR TR R T ) 43 B T R AT I 4 0
A4 4 BIBERRAY VPA~ VP2 [X 3 K45 AE 4347 L) ]+ [ 08 1 A 4
$E,2009,15(4) :345-349.

[5]Oberste MS, Penaranda S, Maher K, et al. Complete genome se-
quences of all members of the species Human enterovirus A[J]. ]
Gen Virol,2004,85(Pt 6): 1597-1607.

[6]Chu PY, Lu PL, Tsai YL,et al. Spatiotemporal phylogenetic a-
nalysis and molecular characterization of coxsackievirus A4[]].
Infect Genet Evol,2011,11(6):1426-1435.

[7]Zhen RN, Zhang Y,Xie HP,et al. Sequence analysis of coxsack-
ievirus A4 and coxsackievirus A10 in Guangzhou city, 2010-2012
[JJ. Chin J Prev Med,2014,48(6) :445-450. (in Chinese)
AR SR A B, 45 2010— 2012 4 TN T R B% 4 0 2 A4
A10 B VPLJE RASAE 7347 [T ). s A BBy BE % 2% K, 2014, 48 (6)
445-450.

Wim B :2014-10-11 ;48 E H #§:2015-03-15



