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35T 28S rRNA FEPR AR HA RHHLIX W PRSI 7 %50

X 2 K R, A HLEXRL ! EEE!
(1. TEHBERFEREFR,Tdh &M 471003; 2. BEEGEXFAMEME SR, /R 400031)

 E. BR ddeneE Pk 28S rRNA A BE P 715bp A5, 58 % W% P s kA5, ft ik LY
BFEZAEM T EBRERR L, AR KEEMLR T P RREimk 29 R, EHEF
%% )&, A Chelex—100 %32 B 3% DNA | 5+t 28S rRNA A B K %3477 38 fe) 5>, 5 GenBank #= EMBL
HYE P oY 28 FoAn B st A 7 BEAT IO AT ) MEGAT.0 344347 59 432 3@ id BLAST 4% % #4749 be st
TP TN IR AR, A N AAP B A R MR AR AR, BER BEFEL 29 RE I’
WA T 35 8 647, KT 285 rRNA 3B P 715bp 6957 , /4 BLAST st 45 R 2 =480 E 100%,
ZAAEFRET S ARETABIFRE R EBAFFRE] £ 5F 0.007~0.045, F R £ 7 0~0.001, #+ 18] £ FF=Ft
AEFEARXL, L5 28S rRNA ¥e kB 53] F Boated Pirde £ A RAF a9 SR a8 ), T AR A #7098 F
B AP 8 S SR AR ARIT,

KR, FELRFEEREF B E R ESHN ;285 rRNA ;LB IE] ;418
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Molecular Identification of Sarcosaphagous Flies in Luoyang Based on 28S rRNA
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Abstract: Objective To detect 715bp sequence of 28S rRNA in sarcosaphagous flies, and to identify their
common species for solving the problem of morphological identification, as well as providing technical
support for postmortem interval (PMI) estimation. Methods Twenty—nine common sarcosaphagous flies
were collected in Luoyang and classified by morphological characteristics. The DNA was extracted from
the fly’s legs by Chelex-100 method and then the fragments of 28S rRNA were amplified and sequenced.
The results were compared with twenty—eight corresponding fly species of GenBank and EMBL databases.
All the sequences were analyzed by MEGA7.0 software, and sequence alignment was performed by the
searching in BLAST. The nucleotide composition was analysed, and the intraspecific and interspecific ge-
netic distance and phylogenetic tree were established. Results Twenty —nine sarcosaphagous flies were
classified into 6 species of 5 genera, 3 families by morphological characteristics. In the obtained 715 bp
sequence of 28S rRNA, the comparison result of online BLAST showed that the similarity was 100%.
Five species were well clustered by a phylogenetic tree. Between different groups, the interspecific and
intraspecific differences ranged from 0.007 to 0.045 and 0 to 0.001, respectively. Conclusion The 28S
rRNA target gene sequences shows a good identification capability, which can be a new genetic marker
for the identification of sarcosaphagous flies.
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AR [ N AR T B B 43 S R g T R R Y
s S e FERE ToRnEAR, Horh i i I 2 e AR L
HCOT .CON 165 rRNA IR FH50 % 3K 20
28S rRNA FE R P 9320 ik ] 1235 i 5 kS mp
DLFEATIE s b s 4 e > AR BIF S R )
WAL LN 17 VR 28S rRNA FERH 715 bp
JEH F BEEAT A0 AT, 2 TG 3% H 1l DX L g P e 21
HEA RN S, DU (A R B 2=

LR F S S WA R e

L1 BR
L1l MEHARE

JRCE R B AT i B R (I FHD #5370 153
TIEMEESE S B DA R B B s T
=20 CUKFE P IRAF o ARG R R R B ) TIE
AEMAYE LS 8 R4 Lucilia sericata
(Meigen, 1826) .1 H 4 &% 8§ Lucilia cuprina (Wiede-

-115-

mann, 1830) .11 H K3k & W Chrysomya megacephala
(Fabricius,1794) 2 B Z W Musca domestica (Lin-
naeus, 1758) .4 H &% & 5| fR M8 Sarcophaga peregrina
(Robineau —Desvoidy, 1830) .3 A 21 \. bk W8 Sar-
cophaga crassipalpis(Macquart, 1839),
112 AR R

JERIFEASK B GenBank 4 % (https://www.ncbi.
nlm.nih.gov/genbank/) il EMBL (45 /2 (https://www.ebi.
ac.uk/) , TR AL 6 P [ 2265008 Lucilia ser-
icata(Meigen, 1826) il 4% 6 Lucilia cuprina(Wiede-
mann, 1830) . K3k 48 Chrysomya megacephala(Fabri-
cius, 1794) ZZWE Musca domestica(Linnaeus, 1758) F#
& 5 K Sarcophaga peregrina( Robineau—Desvoidy ,
1830) JEZV KIS Sarcophaga crassipalpis (Macquart,
1839) JF1 28S rRNA NKEEFAPATRS] B KT 700bp
IIFHINHAARDITE . G IAE 3] 28 Z5H At XY
05, HH 2 o TR 1,

% 1 GenBank 1 EMBL # Z&IBC S50

55 i GenBank/EMBL % % 5 X

1 .45 9% Lucilia sericata AJ300139.1 FE FER A
2 AJ300140.1 FEmEY

3 AJ300141.1 £ B A48 R 2
4 FJ650534.1 £

5 FJ650535.1 £ B &R M

6 FJ650536.1 £ B A48 R 2
7 FJ650537.1 £ B A48 R 2
8 JQ246624.1 HE

9 1Q307777.1 ¥*

10 ARk, Lucilia cuprina AJ417709.1 WRA PR L2
11 FJ650528.1 BT 2k N
12 FJ650529.1 BT 2k N
13 FJ650530.1 BT 2N
14 FJ650531.1 BT 2k N
15 FJ650532.1 BT 2k N
16 FJ650533.1 £ B A48 R 2N
17 FJ650538.1 BT 2k N
18 FJ650539.1 BT 2k N
19 FJ650540.1 BT 2k N
20 FJ650541.1 BT 2k N
21 FJ650542.1 BT 2k N
22 J0246622.1 g

23 K k& ¥ Chrysomya megacephala AJ551435.1 9% YL F Ae AR A B £y
24 JF439576.1 £ B &S R LM
25 JQ246607.1 £ B G E RN
26 R ¥, Musca domestica AJ551427.1 3B A E e RER
27 JQ246652.1 g

28 eS8 Jik 3%, Sarcophaga crassipalpis JF439572.1 £ B B4 E eI
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1.2 Ak
1.2.1 DNA # 3

R 4 2%, WV, 85 8% , H Chelex—100
PLHREUREER DNA, B T -20 CIRAFR H
1.2.2 PCR 3%

K TaKaRa Ex Tag® 50 & [ FH A4 AR
(AL EBRA T IR 285 rRNA FER A H Y F BL
TY 8, Y51 R . S8 5'-GACTACCCCCTG
AATTTAAGCAT-3"; 5|4 5'~-GACTCCTTGGTCC
GTGTTTCAAG-3', ¥ ¥4 Bk R K 50 uL, L FE 10x
PCR 28 M (& Mg>) 5 pL,dNTP {E44 (2.5 mmol/L)
6 wL, F FUF514 (10 pmol/L) %% 2 wL,5 U/uL i Ex
Tag® DNA B4 0.75 wL, DNA #iHz 6 wL,ddH,0 %h
/&, PCRIEH S0 .94 CHZZYE 1 min;94 °C 1 min,
45°C 1.5min,72°C 1.5 min,5 Mf# ;94 °C 1 min,
50°C 1.5min,72°C 1min,35 MG ;72 CHEH 8 min,
PR 4 CIRAT
1.2.3 W s Zom) 5 5

PCR 7= Y)4 2% 55 BEREGERE LUK (120 V 30 min),
TR CBEGL ) B TR R R A0 A HT .

WFF5 1920 PCR 438519, 9734 = e 17 3
A=A B E I, 1E R 8] LGSR 371
BIUERRTE . N MEGA7.08/0 7 84K Bl 29 kg
AR IR P H R4 T35 B] , 7F BLAST $#% (https:/blast.
nchi.nlm.nih.gov/Blast.cgi ) #4781 L X, 49 Ak A
GenBank 1 EMBL (4 2 11 28 2% AH R S F 751 , LA
KA, 2 MEGAT.0 43544 Fext, 8581k #H ]
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KB SR 5 $2 40T 7% (neighbor—joining, NJ ) i J %71 i
P EEL R HEAL I BRI R GE 4 B W 2087, Bootstrap
fE>4 1000,

2 4 R

2.1 DNA IREXRNF LR

AWFFEILRTS 3 Bl 5 8 6 Fh 29 MEEA) DNA,
DNA $2EBUSCR BT, F 5 FEAS DNA 3738 7= Wy B e h
EERCHIKES R UL 1, 528 A GenBank 1 EMBL %4#%
FERY 28 AP (5 2 KR P804 304, 3-8 A
BtKJE N 715bp,

1 2 3 4 5 6 7 8 OR = 210)

IR 2 -— 1 500 bp

W e g v Gy N N0 I e gu G o RO ONY
500 bp

-—300bp

1~11 siE A AEAR 12 k& A 100bp DNA Ladder
B 1 35 HA DNA ¥ 385 ok B %

2.2 BLAST bE3t4E R

BLAST HXF 255 (3£ 2) /R T3 FE A DNA 5
GenBank 2 AT 91— (FHBUE YN 100% ), 5IE
B REGIRMAT G . (HIFR L SHEA 23 24 25
126 —F P P, BB ELEE X 4 DA R
B2 A K18 | GenBank H 48 2 K B W R W8 Sarcophaga
peregrina B 28S rRNA J:RF31 364 4 Zid 5%, 1
R BEEAIZ) 400 bp

R 2 29 NHEEZ 28S rRNA EEd 715bp FF 5 #E% BLAST b4 R

%%  GenBank iZ#f5"  #t G #t BLAST b2 25 R GenBank 5% 52 & & £/480E
1 KY197797 W ¥eAl ZR¥E 5 2 S 4 Lucilia sericata JQ307777.1 100%/100%
2 KY197798 244 Lucilia sericata JQ307777.1 100%/100%
3 KY197799 244 Lucilia sericata JQ307777.1 100%/100%
4 KY197800 244 Lucilia sericata JQ307777.1 100%/100%
5 KY197801 244 Lucilia sericata JQ307777.1 100%/100%
6 KY197802 244 Lucilia sericata JQ307777.1 100%/100%
7 KY197803 244 Lucilia sericata JQ307777.1 100%/100%
8 KY197804 244 Lucilia sericata JQ307777.1 100%/100%
9 KY197796 ) Lucilia cuprina FJ650542.1 99%/100%

10 KY197787 448 )% K k&%  Chrysomya megacephala JF439576.1 100%/100%
11 KY197788 K k&%  Chrysomya megacephala JF439576.1 100%/100%
12 KY197789 K k&%  Chrysomya megacephala JF439576.1 100%/100%
13 KY213956 K k&%  Chrysomya megacephala JF439576.1 100%/100%
14 KY197790 K k&%  Chrysomya megacephala JF439576.1 100%/100%
15 KY197791 K k&%  Chrysomya megacephala JF439576.1 100%/100%
16 KY197792 K k&%  Chrysomya megacephala JF439576.1 100%/100%
17 KY197793 K k&%  Chrysomya megacephala JF439576.1 100%/100%
18 KY213957 K k&%  Chrysomya megacephala JF439576.1 100%/100%
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xR 2(4)

%5 GenBank jZ#50  # b G BLAST }bxf#5 R GenBank %52 & & &/48%
19 KY197794 Kk&¥  Chrysomya megacephala JF439576.1 100%/100%
20 KY197795 Kk4&¥  Chrysomya megacephala JF439576.1 100%/100%
21 KY197805 &t Rk T Musca domestica FJ177822.1 100%/100%
22 KY197806 EE ) Musca domestica FJ177822.1 100%/100%
23 KY197810 JREEAE ARERE  ARRARIE Sarcophaga peregrina - -

24 KY197811 7}%}%7‘5‘]%*% Sarcophaga peregrina - -

25 KY197812 AR RA k¥ Sarcophaga peregrina - -

26 KY197813 AR BB Fk¥8  Sarcophaga peregrina

27 KY197807 T R4e/%  JEIR L HREE Sarcophaga crassipalpis JF439572.1 100%/100%
28 KY197808 REIR I k¥, Sarcophaga crassipalpis JF439572.1 100%/100%
29 KY197809 REIR I k¥, Sarcophaga crassipalpis JF439572.1 100%/100%

E DA RR XA P GenBank iEM5 ;2)BLAST 3t 5 5] GenBank B % 5 ;“-" k7~ R K IN—5 A H 55

2.3 WEARSH
FIAE A IMEEBR AN XS 53 A REA B L P
FIHEF IR SE A ) \19? RN ’f%_]‘{im\ 677 4>, 1]
AR 37 AN A R RS B A 36 S, AR
14 ﬁ)ﬁﬁ%ﬂ?ﬁﬁﬁﬁk :T=34.3% ,C=13.2% ,A=34.2%,
G=18.3% , A+T=68.5% , ELAG BB A+T i ) 14
24 REREROH
PAGEME R ANEE 38 FH MEGAT7.0 BExt Hifth 53 4~
FEARIEH P AT 00T , M R G R B, ?*%#,Hﬁ
K [FIRE & PPl R o FA e 2 IR AR
IR 2) .53 MEA A B e Ak 2 /\ﬁi
B, oy BRI MR R, IR o 2 3, 4
jaﬂﬁ%%iﬂi%ﬁ FI4: i) | & 8] Bootstrap K36 il {5 K
81%, LERMRJEALHE 17 HLZCERIEA 14 HAR kb, 7Y
AWERR AT RS A PN Bootstrap #6981 {5 B 4
A 98%FI1 96% , Fila] Bootstrap K46 AT {5 Bk 100%
S JERE 14 RSk 4, Fh A Bootstrap A5 7] {5
FEH 99% , JRMERE 53 H R A IR 2 32, )8
[8] Bootstrap #6546 7] {55 B 4 94%, W JRREEJE G145 4 H
AEZ5EIE R , N Bootstrap K38 AT 15 & Ry 82% ; il JFk
RS 4 JAESE RN , BN Bootstrap K56 AT {75 BE
K 97%., AL JE FRE RIS EW R
2.5 TR FhiE 4L oI5
Zad XA X 2 B 4 8 5 Fh 53 SRR
LR B AT SRARAS R A AR ] 22 5% 0 0.007~
0.045, Ft N 22 5k 0~0.001 , Fia] 22 55 Fifh Py 22 5 9%
AL (£ 3),

LH45 Lucilia sericaia %1 KY197803
k45 Lucilia sericata %18 KY197804
3 Lucilia sericata %12 KY197802
Lucilia sericata 3 B i 3 K 45 2k AJ300139.1
L4k48 Lucilia sericata 7% ¥ 2 85 AJ300140.1
% Lucilia sericata % B A2 A1 4% & H AJ300141.1
8 Lucilia sericata 18 ]Q246624.1
¥ Lucilia sericata 318 JQ307777.1
458 Lucilia sericata % B FJ650534.1
% Lucilia sericaa % B #1482 £ FJ650537.1
% Lucilia sericata % B %% R FJ650535.1
8 Lucilia sericata % 8 40 #) 48 & T FJ650536.1
$8 Lucilia sericata %18 KY197797
LH55 Lucilia sericata 518 KY197798
# Lucilia sericata %18 KY197799
# Lucilia sericata %18 KY197800
38 Lucilia sericata %18 KY197801

100

Lucilia cuprina % B #h ¥ Lk FJ650542.1
Lucilia cuprina % B4 ¥ L ik 1 FJ650541.1
Lucilia cuprina % B4 ¥ 235 H FJ650540.1
Lucilia cuprina % B4 ¥ 2
Lucilia cuprina % BH# ¥
Lucilia cuprina % B Ao )% & 2 W FJ650533.1
196 | & Lucilia cuprina % B # ¥ 2i&H FJ650531.1
w«%% Lucilia cuprina % B4 ¥ 235 # FJ650530.1
4A%E Lucilia cuprina % B4 ¥ AN FJ650529.1
Lucilia cuprina % BH ¥ Lk M FJ650528.1
Lucilia cuprina % JQ246622.1
A% Lucilia cuprina i XA & 2+ 2 AJ417709.1
44 5% Lucilia cuprina % B4 ¥ 2k K FJ650532.1
4A% 5 Lucilia cuprina 18 KY197796
X k4 ¥ Chrysomya megacephala 7 3 5 A A A) B £ AJ551435.1
X k&8 Chrysomya megacephala % 18 @b % & M JO246607.1
X k&8 Chrysomya megacephala % B %% 21 JF439576.1
K k4% Chrysomya megacephala %18 KY197787
K kA& Chrysomya megacephala %18 KY197788
K k4% Chrysomya megacephala %18 KY197789
L 99| kk4% Chrysomya megacephala %A KY213956
K k4% Chrysomya megacephala %18 KY197790
X k&% Chrysomya megacephala %8 KY197791
K k4% Chrysomya megacephala %18 KY197792
X k&8 Chrysomya megacephala 7% KY197793
K k45 Chrysomya megacephala #5189 KY213957
K kA& Chrysomya megacephala 518 KY197794
X k&8 Chrysomya megacephala %8 KY197795
He AR I Fk 3, Sarcophaga crassipalpis #% 18 KY197807
82| HER Bk ¥ Sarcophaga crassipalpis %18 KY197808
SR k¥ Sarcophaga crassipalpis % B B4 E M JF439572.1
94| | Re 4R Ik Sarcophaga crassipalpis % 18 KY197809
k¥ Sarcophaga peregrina %8 KY197810
| Jik 5% Sarcophaga peregrina %8 KY197811
#1 Bk %% Sarcophaga peregrina #% 14 KY197812
™ Sarcophaga peregrina #%-18 KY197813
F % Musca domestica &% JQ246652.1
100| K38 Musca domestica 3B A 2 Iiie RAR AJ551427.1
F % Musca domestica %18 KY197805
F % Musca domestica %18 KY197806

0.0100

AR K R g woFh 4 AR R EHE GenBank B %5, £
Mok By G R TREERY Bootstrap #5377 13 B (%)

A2 AT 53 MK 285 rRNA 3B+ 715bp A7)
M RAEFH
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R 3 53 EEZA 285 rRNA BEEF 715bp AR EE R A ER
5k KK2 ¥ %l?léiﬁ% ‘ féit?ii% REZR J]Z/ﬂd!% . AR BRI, ‘
Chrysomya megacephala Lucilia cuprina Lucilia sericata Sarcophaga crassipalpis Sarcophaga peregrina
Kk 0
Chrysomya megacephala
4R SR, 0.033/0.035 0/0.001
Lucilia cuprina
X4 0.033 0.009/0.010 0
Lucilia sericata
R 2 ik, 0.020 0.035/0.036 0.041 0
Sarcophaga crassipalpis
AR RA R, 0.023 0.039/0.041 0.045 0.007 0
Sarcophaga peregrina

7E:GenBank B 5 A4 FJ650532.1 6940458 5 5] 5 H AR SR I8AE A 69 55 R ), #4R Gk 8. 09 Ay M AF 18] £ 7 5 AME

3 10

R 7 A 1 10 7 P e 28 A A TR T R R AE
T (B FNBE T Il A T AT , T A 55 3 A e
X, REREEAEFELRMNE R AL RIS TIGE
R A 25, (AL AN PR T B e R £ 2 ke i 2
I gl AR AR AU AR SE R S X
X T = B B ALl AR )RR R T AR R UL
SEXE L DR SR — b T A | R E Y
T Y55 Z 2 1994 4F SPERLING S5 Yt —F
L DNA S SERH %) J7 32 T g 7 i R b e e | ik
J&i DNA 53 T2 e Ve LA 24 58 i b 78 F- Bk
HOR R 2 1)1 5 B ARG 8 T2

28S rRNA FERJE B YLt fk T gimipiiA
KW IEFFE , B HE WA Y2E DR fe b bt
BARSE, BRI A R Gk BRI i, P
HIHAL S 12 A ATAR X JE AR S de ok, IR e mT 1
g 7 PR AR BRI KOE L0725 . YUSSEFF-
VANEGAS Z2737 FH 285 rRNA 3 [H 41 i 2y %ot s e
BHER AT E AP aE R S H—3, BHRMHEE
FH 28S rRNA R 698 bp 741 F BEAE R 43 Fhric
X WA IR () R G R B R RIFATIISE , BUAS TR
IFARCR

AW, PR R SRS e g R 8 %
B0 X FY 5 Fhig PR 27 5551 5% H GenBank
A EMBL 8 2 A 5] FE G [RIHB X 26 A I g
FEF (3 1) AIEHrE KB, AT 404 285 rRNA
FEPR Y 715 bp BYFE R 3 AT LA 35 47 7% B b X 5
DL IE e 25 5 B AR B KSF . BLAST 722k Hexd i
A KBS R — S Z K P9, KR
GenBank 7B FRME 28S rRNA &5, R A 4 &K
FEZ) 400 bp MYFEFH , Ui B8 Fh B AH DG 5E /)
MASHEZE 7 BT Lo s fierh 7 A R 40

KEBWBIR, 22 GRS A SR8 2 A 2 A W 32, mT
WA R %I IR B RE A ) 26 2% 56 R AR H L 1 2256
SR S SR PR TR X 5 WILLIAMS 2571 A
FEER—HL,

HRIE WELLS S5 58 2 B, Al — ANt L b
LT REEUE T P PR A o T2 0 B EE
B N P8 AR SR 43 B, HLS R R) R 3 28 S 4y
FLEHS, BEASRIRIER co T coll #fr5Es,
Pl 22 <19 , Fia) 22 57 =3% il i 50 T %5, Bl
ANREA LRI 22— R v ) M, 2 /AT DR
SRR A T — R e s b AR, A
[ AP R ] 22 558 0.007~0.045, R P 2% 534 0~0.001,
5 WELLS S5 i9WF A0 L, i) 225 52 oK 3k 8] 3%, (HFp
[i) 25 55 AR N 22 S 080 28 S, T REAR B34 10—
R I, I H. Bootstrap K30 v {5 5 =81% ., 5 E N
TSR A — 222 7 SRl g SAREAC R K/ iR
(AR R 22 55 T oy FARic I BB 56 L SEFARBIESE
Fh R A R ] 22 5 HA 0,007, ARS286 k% T €O 1
FLRFF P 2288 DNA ZIEHS 551128 FAHTR] ) SE 56 R 43
M5 PR GIE | 45 55 % BRI & A Fh 8] 22 54 0.080,
I HEM AT 5% BT BEBE 1Y) 28S rRNA FE R 5 51 %
JERIEE %) S5 T BE A PR, IO R TR IR AR PSS A i
5T

ARG R A g A A R R4 L DNA , i {3 5
17, IRl Chelex—100 152k B2 52 90 28 1) FLT V6,
AR TR Z L= R R 28S rRNA HEEEA
FPH R B R B B R R HE AR, — A
BEELIGERL . ST 285 rRNA HEDHAS b K 4E
X 7 M IS M A AR O A A TR R A AR I S
it 1 1 — 2 i 0 v A S 4 B T P v s Ay
TFUE BT
S X
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