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DNA taxonomy of some Sarcophaga species( Diptera:Sarcophagidae)
based on the mitochondrial COI gene fragment

ZHANG Ming ZHANG Dong™

(College of Biological Sciences and Biotechnology,Beijing Forestry University, Beijing 100083, China)

Abstract Based on the classification system of Pape ( 1996 ), fifty-four Sarcophaga species belonging to 30 valid
subgenera were selected as the ingroup in this study. The taxonomic status and phylogenetic relationships these subgenera
are discussed, based on the mitochondrial cytochrome oxidase I (COI ) gene, combined with morphology of the male

terminalia. The mean genetic distance within the same subgenus was 6. 0% (1. 8% -11. 0% ), and the mean genetic

distance between subgenera was 10. 1% (5.2% -16. 1% ).

utilized to distinguish different Sarcophaga subgenera.

This analysis indicates that the COI gene fragment can be
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Table 1 List of Sarcophaga and outgroup species including their GenBank accession numbers in this paper

4 Family

4 Species

GenBank % 55

GenBank accession no.

FEEEF} Sarcophagidae

B BRUE Sarcophaga brachiata

SR i PR W Sarcophaga robustispinosa

7 HR V6 PR Sarcophaga ( Alisarcophaga ) gressitti

6 4 B FRWE Sarcophaga( Bellieriomima ) josephi

)5 DL ki Sarcophaga ( Bercaeopsis) mimoris

21 B Z5 R Sarcophaga( Bercaea) africa

12 B B BR W Sarcophaga ( Boettcherisca) peregrina

N L2 R Sarcophaga ( Discachaeta ) cucullans

Pk #: 2Z2 R Sarcophaga ( Discachaeta ) pumila

ph 2 #4) ik W8 Sarcophaga ( Harpagophalla) kempi
B FRWE Sarcophaga ( Helicophagella ) agnata

B 2% SRR W Sarcophaga ( Helicophagella ) crassimargo
% T B KM Sarcophaga ( Helicophagella ) hirticrus
JE BRI Sarcophaga ( Helicophagella) melanura
1 BB FRWE Sarcophaga ( Helicophagella ) noverca

B F) B R Sarcophaga ( Helicophagella) okaliana
ANBK R W8 Sarcophaga ( Heteronychia ) ancilla

S0 BB BR W Sarcophaga ( Heteronychia ) depressifrons
25 PH AT R W Sarcophaga ( Hoa ) flexuosa

5 2 5 R W Sarcophaga ( Hosarcophaga ) serrata

SAAR BRI Sarcophaga ( Iranihindia) martellata

BE75 W 77 R Sarcophaga ( Kramerea ) schuetzei

FLIE FRWE Sarcophaga ( Krameromyia) anaces

T 4 WK W% Sarcophaga ( Lioproctia ) aureolata

B 4fi Bk WG Sarcophaga ( Lioproctia ) notabilis

% 5 4 Bk Mg Sarcophaga ( Lioproctia ) pattoni

J&& 4 WK W Sarcophaga ( Lioproctia ) saprianovae

4k £1 R i8 Sarcophaga( Liopygia ) ruficornis

R B g R Sarcophaga( Liosarcophaga) aegyptica
48 ff I R W Sarcophaga ( Liosarcophaga ) brevicornis
¥ g BRI Sarcophaga( Liosarcophaga) dux

W i R Sarcophaga ( Liosarcophaga ) jacobsoni
I W R Wi Sarcophaga ( Liosarcophaga ) scopariiformis
YL BRI Sarcophaga ( Liosarcophaga ) teretirostris
A% We JBR W8 Sarcophaga ( Liosarcophaga ) tibialis

75 B [ BR W Sarcophaga ( Mehria) sexpunctata

HE WP FRWE Sarcophaga ( Myorhina ) sorror

%2 T WKW Sarcophaga ( Neobellieria ) bullata

IR M 56 BRI Sarcophaga ( Neobellieria ) polistensis
= LKW Sarcophaga( Neobellieria) triplasia

fif %507 R W Sarcophaga ( Pandelleana ) protuberans
SF K4 BRI Sarcophaga ( Pandelleisca) pingi

3k W BRI Sarcophaga ( Parasarcophaga) albiceps
. PR Sarcophaga ( Parasarcophaga ) misera
WGV KM Sarcophaga ( Parasarcophaga) omari

FJ479741
FJ479739
FJ479727

KC160487
60223325

KC160491 =
JX187396
JQ582017
JQ582018
EF405947
JQ582019
70582022
Q582093

KC160489
JQ582024
JQ582026
JQ582027
Q582029

JX951428
FJ479734
FJ440844
JQ582050
JQ582051
EF405951
FJ479725
FJ479724
EF405945
EF405940
JQ582054
EF405936
EF405939
Q582058
FJ479745
JQ582060
JQ582061
JQ582074
Q582021
60223344
60223328
60223317
JQ582042

KC160488

KC160490
EF405929
FJ479742
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4% 1 (Table 1 continued)

Bl 4 Family Fh 4 Species

GenBank % 5% %5

GenBank accession no.

¥ 20 R Sarcophaga ( Parasarcophaga) taenionota
JINEE BRI Sarcophaga ( Robineauella) javana

5 Xk Sarcophaga ( Robineauella ) caerulescens

L3k 22 )RR Sarcophaga ( Rosellea ) aratrix

WKW Sarcophaga ( Sarcophaga ) variegata

L JE B2 BRI Sarcophaga ( Sarcorohdendorfia ) inextricata
R 7 2 WEME Sarcophaga ( Seniorwhitea ) princeps

S BRI Sarcophaga ( Thyrsocnema) incisilobata

Flli - S M R Sarcophaga ( Varirosellea ) uliginosa

S8 FRWE Ravinia querula
W PL BRI Ravinia stimulans
4 K AL B b8 Angiometopa falleni

4 A Calliphoridae R4 W8 Chrysomya putoria

EF405934
FJ479732
JQ582108
JQ582067
JQ582109
EF405943
EF405949
Q582092
Q582080
60223316
60223320
JQ686221
AF352790

= RWHFFEH T
# This study added.

th S DL ) T A R DR TR 24 A b A ] I 22 )
(3 ~ & S) 5 53 40, UL S B 0 i R AR 4R A o 210
JF& FE IR s 44 7 A S g L Al JER W ) b 43 0T, A B
RiGARh R SHMER I —E (B3 ~K5).
ARWEFE 54 A R T 1y B 6] 1) - 2 33t A R B
o 10. 4% , [5]— 0. J& PN 5 by — B¢ 14 ) ol i) 382 £
BN 1.8% ~11.0% ,F#h 6.0% (£ 2,K 2),
S JE A AL B 5.2% ~ 16.1% , V- ¥k
10. 1% (2 2,18 2) o X5y — B V. J& 25 ) Fif 1)
AL BB Ok AT I 5, B b RR B8 Sarcophaga
( Liosarcophaga ) scopariiformis Senior-White | B [ [
Wk g Sarcophaga ( Parsarcophaga ) omari Kurahashi
and Leh 5 BK W8 Sarcophaga brachiata Sugiyama
BB AL R B Oy 5. 2% 5 30 BOME IR Sarcophaga
( Liosarcophaga ) aegyptica Salem . % ffi ¢ K W8
Sarcophaga ( Liosarcophaga ) brevicornis Ho 7% W JbK
Sarcophaga ( Liosarcophaga ) dux Thomson | #8 7 Itz JjR

W Sarcophaga  ( Liosarcophaga )  jacobsoni
( Rohdendorf ) 5 H& ¥ WK W8  Sarcophaga

( Liosarcophaga) tibialis Macquart - ¥4 38 1% JE 2
5.5% ; F 3k P B M FE 0 RR B8 Sarcophaga
( Parsarcophaga ) misera Walker 5 % 70 . ik W@
Sarcophaga (
(Wiedemann ) S35 A4 15 B M 5. 1% 5 A M- SRR W
Sarcophaga ( Helicophagella ) agnata Rondani I\ £ 22

Parsarcophaga ) taenionota

WK WH  Sarcophaga ( Helicophagella ) crassimargo
Pandellé . $7 22 R W8 Sarcophaga ( Helicophagella )
noverca Rondani 5 I F | K W8 Sarcophaga
( Helicophagella) okaliana ( Lehrer) - 34 15t 4% 1 8~y
7.5% ;T 40 BR Mg Sarcophaga ( Lioproctia ) aureolata
Pape and Kurahashi, # % 40 K ¥ Sarcophaga
( Lioproctia ) pattoni Senior-White 5 Ji& 4ii Bk W
Sarcophaga ( Lioproctia ) saprianovae Pape and
Baenziger V- X 35t {5 BF B O 5. 8% 5 A) % 52 WK i
Sarcophaga( Discachaeta ) cucullans Pandellé 5 #%
22K W Sarcophaga ( Discachaeta ) pumila Meigen 15t
& B B 4 6.5%; Ab BX K W8 Sarcophaga
( Heteronychia ) ancilla Rondani 5 [ [& N KR W
Sarcophaga ( Heteronychia ) depressifrons Zetterstedt it
£ B S 11.0%; £ 3£ BK M Sarcophaga
( Neobellieria ) bullata Parker 5 I F| ¥ 3£ B 08
Sarcophaga ( Neobellieria ) polistensis Hall 5t 1% [ff 2k
3.2%

3 g
AR, IR T LT W LR — R
bt ( SUTE i o i DL IV JRR s -5 R R M 5 2 B g JRR
W L I JRR R PR e | R R L S I R
W 5 1 Sk IV JRR W | 20T NIV JBR S 55 4 20 I R M 5 T 4
PR 86 5% 2 A R 068 15 T8 29 JER 68 5 ) % 5% RR e 5 R
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A Hife Transversion
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B 5 i
Transition and transversion

0.02 F.°

| 1 | |

0
0.013 0.042 0.070

0.099 0.127 0.156 0.185

F84 JEE F84 distance

B1 S54FERBEYHM COL EREF7FI(750 bp) BH#iQFE i = E
Fig.1 The plot of substitution saturation for the COI gene fragment(750 bp) of 54 Sarcophaga species

180 ¢
160 r
140 ¢
O Y Al A% BE B
§ 120 Intergeneric nucleotide
5] divergence
“ 100t .
= W R PR
= 80 | Intrageneric nucleotide
divergence
60 -
40 +
20 +

0
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15 0.16
BHEEERS Nucleotide divergence

2 SAFRIBEYH COI EEFFI(750 bp) I E M 51L& B &£ BB
Fig.2 Histogram show nucleotide divergence of 54 Sarcophaga species in the

same subgenus or between subgenera based on COI gene fragment (750 bp)

B2 R ; 22 52 R W55 0% ) 0 S JRR W 4 ) 22 R] Y 35t A%
BEES 20 6. 0% (£ 2,182 ~ & 5),30 /> J& [ i%t
TR B R R 10. 1% (3 2,18 2) , BT ik AhiF
55 P BE 0 M) A5 BE B A P 14.3% . Ui
AR 5T R COT FE R - BE (750 bp) 78 T 1 B
) PR R S 30 AN I S 1] 5 I Ja PN 1Y) st A% B S 22
iR

L 41 JPR 8 5 AR AT 5 2 1 46 DR IV T L i
3P RALEE B TE 11.7% ~12.8% 2 (8], ¥ K

12. 2% , B R T A W58 15 Hh 09 J6R 188 S 4% 312 JR
10~ X 38 4 R B 5 ) I B B0 b 5 H A 3 o e
AR FE %% 2 5 (Kano and Lopes, 1969 ; Pape and
Biinziger,2000 ; Nandi, 2002 ) , %& 30 H: i o4 5 0 2
R B R, BROAR 8 iy sy 22 A1 IR 5 A A F
S e H A 3 b 4 6K i 22 S Y W (11 6) , DR Ot 3 e
S AT A TE 4 R W6 IV J A AE BE ), A, BF 5T I
R IR 2 T BRI 5 AT 5T P 3k B TR PR e IV T HC At
SR BB 9. 1% ~12.7% Z 4], ¥ N
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0 (‘S (Lios.)scpariiformis
_10ss S.brachiata
_|093—S.(Hos. )serrata
1o S.(Liopr:)notabilis
—3S.(Pandellei.)pingi

S.(Bo.)peregrina
S.(Lios.)aegyptica

S.(Lios.)dux
jali Liosarcophaga

S.(Lios.)brevicorni.

I_ES.(PW. )albiceps
1 - S.(Par.)taenionota | Parasarcophaga
—10.62 — (Par)misera
_DS(R ob.)caerulescens
- S.(Ros.)aratrix

S.(Lios. )teretirostris

S.robustispinosa
S.(Rob.)yjavana
553 S. (Hel.[)_;zglnata
09 ¢ (Holmoverca S.(Hel.)crassimargo Helicophagella
S.(Hel.)okaliana
s S.(Sarcop.)variegat
- S.(T)incisilobata

S.(Hel.)melanura

S.(Bercaeo.)mimoris
S.(Kramero.)anaces

S.(My.)sorror
] S.(Liopr.)aureolata
ﬂpx )pattoni I Lioproctia
S.(Liopr.)saprianovae
S.(Ho. )flexnosa

S.(Kramerea.)schuetzei
S.(Sarcor.)inextricata

S.(V)uliginosa D) ;
.(D.)cucullans )
1 S.(D. )pumila: Discachaeta
S.(Het. )ancillal Heteromychia

0.89
0.99 S.(D.)depressifrons
0.75 ] S.(Ha.)kempi
07 S.(Se.)princeps
S.(L)martellata

S.(N.)bullata —
— I S (W \polistensis | Neobellieria
eE S.(Bet.)josephi -
S.(Al)gressitti
S.(Hel.)hirticrus
. (Me.)sexpunctata
098 S.(N)triplasia
S.(Pandellea.)protuberans

S.(Liopy.)ruficornis
1 —————— S.(Bercaes.)africa o
006 Ravinia querula :
0.92 Racina stimulans 0
098 Chrysomya putoria utgroup
L Angiometopa falleni

0.06
3 EFCOIEEFFI(750 bp)# TIM2 +1+G HEMEHKEENHEHN, 28 EWBENFHETE
Fig.3 Bayesian inference tree of Sarcophaga is reconstructed based on COI gene fragment(750 bp) and
TIM2 +1I + G model,numbers around branches are posterior probabilities( PP)
#1845 5 (abbreviations ) : Sarcophaga = S. ;Alisarcophaga = Al. ; Bellieriomima = Bel. ; Bercaeopsis = Bercaeo. ; Boettcherisca
= Bo. ;Discachaeta = D. ; Harpagophalla = Ha. ; Helicophagella = Hel. ; Heteronychia = Het. ; Hoa = Ho. ; Hosarcophaga =
Hos. ;Iranihindia = 1. ; Krameromyia = Kramero. ; Lioproctia = Liopr. ; Liopygia = Liopy. ; Liosarcophaga = Lios. ; Mehria =
Me. ;Myorhina = My. ; Neobellieria = N. ; Pandelleana = Pandellea. ; Pandelleisca = Pandellei; Parasarcophaga = Par. ;
Robineauella = Rob. ; Rosellea = Ros. ; Sarcophaga = Sarcop. ; Sarcorohdendorfia = Sarcor. ; Seniorwhitea = Se. ; Thyrsocnema

=T. ;Varirosellea =V. F &[G, The same below.

10.5% , W R TABF A 1 B9 Jm N3 58 R SARBESE R Al S i SRR g A7 A W] . 22 57
IR B 5 3l G b R M W R 4R O 35 (Seguy, (L7, PRt a2 A 2 5 30 17 UH A 1) 8RR i 1 )
1941) , A BUIZ B« B P S B & 00 B M 0 S B BT HE— AT IOR I E .
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S.(Lios.)teretirostris

1

52

S.(Par)a

94

S (Lios.)dux

S.(Par)taenionota

S.(Par)misera

. S.(Par.)omari
41-;5 bracltiata | ?
S.(Lios.)scopariiformis

_:S (Lios.)notabilis

> S.(Hos.
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2 S.(Bo.)peregrina

)serrata

l Parasarcophaga

Ibiceps

Liosarcophaga

S.(Lios.)brevicornis

la

Rob.)caerulescens
S.(Ros.)aratrix

S.(Hel.)agnata
S.(Hel.)crassimargo
S.(Hel.)okaliana

S.robustispinosa

Helicophagella

S.(Hel )noverca
S.(My.)sorror

S.(T)incisilobata

S.(Hel.)melanura

S.(Rob.)yjavana
S.(Liopy.)ruficornis
S.(Bercaea.)africa

S.(Sarcop.)variegat

S.(Kramero.)anaces
S.(Bercaeo.)mimoris

= S.(Se.)princeps )
_|2,_;S. (Ha.)kempi

S.(I.)martellata

Ravinia querula

Ravina stintulans

J Outgroup

Chrysomya putoria
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Fig.6 Four species of subgenus Sarcophaga ( Lioproctia) Enderlein, male phallus, left lateral view
A (B 47 BE 8 , {)j Kano and Lopes, 1969 ;B. Ji& 4fi Bk & , {)j Pape and Binziger,2000;C. TF 4fi 5k W ,
{}j Pape and Kurahashi,2000;D. #% %€ 4fi Jfk i , {55 Nandi, 2002,
A. Sarcophaga ( Lioproctia ) notabilis, following Kano and Lopes, 1969 ; B. Sarcophaga ( Lioproctia ) saprianovae ,
following Pape and Binziger, 2000; C. Sarcophaga ( Lioproctia ) aureolata , following Pape and Kurahashi, 2000 ;
D. Sarcophaga( Lioproctia ) pattoni , following Nandi,2002.
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Fig.7 Four species of Sarcophaga( Helicophagella ) Enderlein, male terminalia,left lateral view
A ZBRBRYE [ Séguy,1941;B. H M BRI, 15 Seguy,1941;C. ELBIRME , 7 Séguy,1941;

D. B R RS, ) Séguy, 1941
A. Sarcophaga ( Helicophagella ) hirticrus, following Séguy, 1941; B. Sarcophaga ( Helicophagella ) agnata , following

Séguy,1941;C. Sarcophaga ( Helicophagella ) crassimargo , following Séguy, 1941;D. Sarcophaga ( Helicophagella )

noverca ,following Séguy,1941.
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Fig.8 Three species of Sarcophaga Meigen ,male terminalia,left lateral view

AL S IR 45 V0% 78,1992 B

YA EC WP BRI , 155 Kurahashi and Leh,2007 ;C. B R , {/j Sugiyama 25,1990,

A. Sarcophaga( Liosarcophaga ) scopariiformis , following Fan,1992;B. Sarcophaga ( Parsarcophaga) omari ,following

Kurahashi and Leh,2007;C. Sarcophaga brachiata ,following Sugiyama et al. ,1990.
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