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DNA -based identification of sexual dimorphism in the
Phoridae ( Diptera)
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Abstract The Phoridae are an extremely large family within the Diptera. Phoridae are mainly small and often exhibit
sexual dimorphism. More than 50% of described species are known from just one sex. The divisions of taxa within the
family in the current classification system are widely disputed. Identification of many species and phylogenetic
reconstruction remain as two important problems for resolution by the world’ s phoridologists. Due to a lack of available
morphological characters, it is very difficult to resolve these problems using traditional morphological methods, and DNA-
based identification systems represent a promising approach to resolving this taxonomic impediment. We examined 4
species, Megaselia scalaris (Loew) , Megaselia spiracularis Schmitz, Diplonevra peregrina ( Wiedemann) and Dohrniphora
cornuta ( Bigot) , using DNA methods. Quick and accurate species-level identifications were provided by use of the 676 bp
COI sequence, which could play an important role in taxonomy, biological control, port quarantine and forensic
identification, etc.
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o FEEMmTE o F, HAR A T A e AR
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Table 1

Information for Phoridae species examined in this study

TR

Suberfamily

J& (Ff)
Genus ( Species)

GenBank
R SR bR AR HRE/
i) 7 b A SR 4 b A,
s 1k BB ] FRA SRR S

Collection locality

Sample date ~ GenBank accession

no. /Phoridae no.

AR IR

Metopininae

] A S <5 M BE

Megaselia scalaris( Loew) female

WL RE S 2 B

Megaselia scalaris( Loew) male
IR 5 o i

Megaselia spiracularis Schmit  male
AR 2

Megaselia spiracularis Schmit

J7AR A 2 b

Diplonevra peregrine ( Wiedemann) male

IR e

female

<5 I S R

Phorinae

Diplonevra peregrine ( Wiedemannn) female
FH G 2

Dohrniphora cornuta( Bigot) male

F R

Dohrniphora cornuta( Bigot) female

SURS RN/ At JQ941745/
2011.3.31

Liaoning, Shenyang Phoridae01

L TE W 1Q941746/
2011.3.31

Liaoning, Shenyang Phoridae04

LT AT 1Q941751/
2011.07.18

Liaoning, Shenyang Phoridae53

LT T JQ941752/
2011. 10. 21

Liaoning, Shenyang Phoridae54

LT TR T JQ941747/
2011.07.15

Liaoning, Shenyang Phoridae47

LT AT 1Q941748/
2011.07.15

Liaoning, Shenyang Phoridae48

JTARA TN 1Q941749/
2011. 10. 07

Guangdong, Guangzhou Phoridae49

JTHRAT M 1Q941750/
2011. 10. 07

Guangdong, Guangzhou Phoridae50

1.3 DNA F35|5#

FI ] DNAStar #1442 H1 Y SeqMan £ 4 % 3L
] 0 7 2R 45 09 7 5 9E 4T PR 4% . R Clustalx]. 83
B HE DR 90 SR AT HE XT3 07 o o G F X 4 2R
el Mega #% 20, i MEGA4.0 % F ( www.
megasoftware. 3 F K2P ( Kimura-2-
Parameter ) 15 2 AL 3T 48 25 5 4 NJ ## ( Neighbour-
Joining tree) ( Saitou and Nei, 1987) , K2P #% £ &
5% A 2 DA R B A B i A Y (Nei and Kumer,
2000) , T 7 U AHRIPE , N B AT DLA T 9 b 45 e
( Barrett and Hebert,2005) .

net ),

1.4 EEHE
PE IR AAA R Y Olympus 2 G518 R 42
(DP71) .

2 HR5SMW
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R MRS AR I ~ VI e ik, i V 2 K
TAHRVL, 95 M VL5 5 88 ke pa A, iy 2 2. 3
AERATE(E 1A, B) o 7RG 57 = i . 2 o i T
~ VIS A9 0T B 38 K ERIE R (1 1:C, D) o
J AR A A T R L T 2 S oS
AT B €0, AR R A I B R AR ] A TR
SRR AT RGO, R ~ VIR (0, Bk
OGS, EHRL ~ Vb g A B M O A
BOBAE @ ACE BRI ~ IV BB 5 s B Al 1 )
L, e G R A T AR IO, IS rh AT R BB B
WO EH OB (A 1 E,F) o Ay Bk 250 . A
PR R MR (1 R 2 HE R DU Dy e R 1Y
R CE 1K L) s e HUS EBCY EEFEA 4 ~6
AR B RPR R A L ME UOC (AT 1. 1,0) 5 HE
B FT A I ~ VISE A, 95 A T 803 ¢, P N 4% . —

N
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G,H).

0. 5mm

1 4WFEBEER

Fig.1

Sexual dimorphism of four species in Phoridae

ALBMHAE S W, A S AR, B @ IABE A C, DRI R EUE,C 8 BAIT,D QAT E,F I AR HE g,
E & AR, F QMW G~ L MG, G & MR, H QMR 16 /5 2R EMMESR, T 2F
JERETEERD, K & Bk, L @k,

A, B:Megaselia scalaris, A & abdomen tergites, B @ abdomen tergites; C,D:Megaselia spiracularis, C & abdomen spirscles,

D @ abdomen spirscles; E, F. Diplonevra peregrina, E & abdomen tergites, F @ abdomen tergites; G-L: Dohrniphora

cornuta, G & abdomen tergites, H ? abdomen tergites, 1 & basal half of hind femur and sensory complex, J @ basal half of

hind femur, K & proboscis, L. @ proboscis.

2.2 DNA #i#E

P It 4 Fo8 4 ¥ 4, & DNAStar b Y
SeqMan HXTJE 155 676 bp J¥ 51, K Bf 40 IR (19
J¥ 4 i A NCBI R 3l , #E47 BLAST X, A Br Ul
A TCER, AT T IR MR T KT T .
2.2.1 WEABSH G 676 LA A

B B, H R S AL A 537 A, TR A7 8 139 A,
& 215 B 139 A, Al AR 5 4 25. 9%, & 2915
B 25.9% BRI H EEh 28.7% A
39.8% T.16.0% G, 15.5% C, H ' A + T% K
68.5% ,G +C% F31.5% .,

2.2.2 FHERSH HT 676 bp COI J¥F, %
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Table 2 Nucleotide divergences for Phoridae species, using Kimura’s two parameter model
£ & % 5 Phoridae no. 1 2 3 4 5 6 7 8
1D. cornuta 49
2D. cornuta 50 0. 0000
3D. peregrina 47 0. 1097 0. 1097
4D. peregrina 48 0. 1097 0. 1097 0. 0000
SM. scalaris 01 0. 1414 0. 1414 0. 1359 0. 1359
6M. scalaris 04 0. 1414 0. 1414 0. 1359 0. 1359 0. 0000
TM. spiracularis 53 0. 1430 0. 1430 0.1413 0.1413 0. 1254 0. 1254
8M. spiracularis 54 0. 1430 0. 1430 0. 1413 0. 1413 0. 1254 0. 1254 0. 0000

8 AFERNHEATIF A 22 o0 M (3R 2) 3L 28 X )P
PIZE 5, P 2 0 11.38% , hRifE 22 (SD) Ay
4.86% ML O ~ 14.30% . 7l A I i A £ 1] 22 S
Y920 05 i a] 7 81 22 57 44 25 5k 13.28% ,SD Hy
1.21% ,J5 Rl 10.97% ~14.30%

2.2.3 HMENIK M@EEA 2 WR4 AR NI

W TERTEE NI R S W) v 4 Al E A
AR RAE— 32, H A2 K50 S RN 100%
[l 4 AN BT R0 X 73 O A [ 18 5, G o ffy e
TS AR M 2 SR A — 3T, F 2R I SRR Y
97% ; WAL 5 3 W 55 2K 0 S SR W R TE — 5, (1 g 2%
K S R AR T 50% (K 2) .

100 | A% % (3) D.cornuta 49

97

| A % (&) D.cornuta 50
100 | I~ ZR Al %W (3) D.peregrina 47

| 7AW (3) D.peregrina 48
100 | YHAEF TR (3) D.scalaris 4

| $HRE R R (3) D.scalaris 1
100 | &R &8 (3) M.spiracularis 53

0.01

| R %I (3) M.spiracularis 54

E2 ETF676bp COl M K2P SHEDNHEZTBRAI4FMNI K (BEREIHERTO2HIIZAER)
Fig.2 Neighbour-Joining (NJ) tree of four species in Phoridae based on 676 bp mitochondrial COI sequences with

bootstrap percentages shown above the branch ( =50% ) ,using Kimura-2-Parameter model

3 i

3.1 [JzF DNA £FADRFRM R EEN AR

MNT BT 45 Rk E 4 B 8 MM EA A
RAE— 3, [F] Tl %) 0 Al A A 43 S0l A 3800 SR A — 32,
H 28 K6 56 2 45 R 100% , Ui B B F ZR ki iR COT
JF A0 AT LAAG 000 %5 2 <5 ) i i G A )
R, AT AR 2 S R Y R S TE X

A 8 MAEM Y COL P FH A +T(% ) R
68.5% ,G +C(% )R 31.5% ,A +T [1F3 & & W
WET G+ C A&, x5 R HuZonn (K 5 A i 56 21
FRARAE 3L A8 — B (Simon et al. ,1994) . I F 676

bp 1) COT 751 2% 53 LE 4 45 R R, P 45 22 &5 2
11.38% ,SD Jy 4.86% , yu [l 0 ~ 14.30% , 5
Hebert 55 (2003b) %f 11 B[R ¥ 28 13 320 X
J 51 22 5 BIF 5 149 900 B AR R 5 i 0 fE T 1 A 97 5
4B, M 2E S 0, H 2% S Y [) R Al R REAH 8L
neks® H & 0. 46% (Hajibabaei et al. ,2006) , ik
24 1.40% ( Barrett and Hebert, 2005) , & 25 K
0.27% ( Herbert et al. ,2004) ; F 8] ¢ 5] 22 7
25 13.28% ,Ju [l 10.97% ~ 14.30% , [A] #£ 2
I AL SR, andb 52 0 i 18. 10% ( Ball and
Hebert, 2005 ), W Wk 2% & 16.4% ( Barrett and
Hebert,2005) .
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S 128,168, NDI % i 45 55 Ry Bl 2 5 3
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B A b g i — > EE IR TR AR, A
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I R L B R BE T (0] B R ] 4 4 T o AR B S A
676 bp COI J¥ 5| I % E 1 4 Fpdk — Rk PR &
W, DA PRI PSR HOPR G ME E BRI — SRR iR A
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