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B

AMETHEHIHH SR BELRRLLANERBFRLLESA
B — R e F M BT KB4 % of mtDNA 48 - 4L 5L 8% E2E 48 (maggot)
W) ST IR B AL R SR R R4S ST BT AT e R SRR B Rk LB e AE B
R o mPTRE/MBAB O F A BEUNNEBUAE BEHFREZEH dol
A NBIERIMNE . 2) BHEBERLCRERE - ) R EmEE
Bl e RSy X REE  BATATER A DNA 4% - Blacfethm B
e R R IBIMAER -

AT MATHE S RELASHE R AT L 5 R VEE R TP
A EE B FERELBRENENSN (ENEL - KRoBAERT)
BMERSGERREHEDSE RN Riedirsh S ER R ER 4 BEMSE
WMBE LSRR BERREIER 08 A 0 IR DNA S04 4288 DNA & 5)
S SBRERERFRAGARBA MM FRAAE 4 F - ARBTRG
A 4 MERNLAREAMOGTAER BB - SR ALAE LS E RIE
Bt € 4o iE o

MtDNA 84 5 #7 » & &% # cytochrome oxidase 1 & 11 gene(COI, COII)
BE o BRI R F 2045-2800 % DNA > ARIEEATHEP O CEXITH
SEWMEETREMNEFMYBE DA - FTARALAS R EBFREE
EBE L& E 2 DNA 4% # v eS M ey HIEF4S A AR K694 B > mtDNA
HEEY N EEBRBOSETAEBRNE S -
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= HERXBE
Abstract

One purpose of this project is to study the succession patterns of the
insects on corpse in Taiwan area and to establish basic data in
estimation of postmortem intervals. Another purpose is to establish
mitochondrial DNA sequence data for identification fly species used in
the estimation time of death. By the analvsis of the species found on
a corpse and the estimation of the ambient temperature, investigators
are able to estimate the date of death. The classical way to identify
fly species i1s by morphological observation. However, this method is
unable to identify some immature species, empty puparia and damage
samples. These problems can be overcome by using mitochondrial DNA
sequence data.

To establish the succession pattern of the insects on remains, dead
pig was put in the woods of Keishan Tauvan area.The adult flies and
maggots were collected from remains. Part of the collected maggots were
be reared to adult fly in the laboratory in order to give accurate species
identification. We found that there are 14 fly species as well as 18
kKinds of bettle have ever visited corpse. After species being identified,
the DNA was extracted from adult flies for the DNA sequence analysis.
The thorax of fly was used for DNA extraction and the abdomen, head,
wings and legs are saved for vouchers.

The mtDNA region sequence including the cytochrome oxidase b subunit}
I and 11 genes was studied. DNA sequences were determined by using ABI
310 or ABI 373. The sequence data has been established, which helped
to identify the species on the dead hody.
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W EHE - 84

fr B 88 b 4B 4B (maggot) 49 & & 7T 42 4 & 2% 3L + 6% A (postmortem
interval)egfEst  BAAMAECER  HEABASHBEY  ¢HFRML
& LAPRAEI-3] L S b A LEEH
MTREGETRCHR4] CSAVR LR SERSH A TBHEERHNETE
TEE TR ESESRRAH -

FXRME BN R ML Bl REMbIAT S R
o 2 A THEE (1) $RE.ed - BEsMmERE[6] B ¥ &/ — B3
lEARAEAREEGOHT  SHEVEHERG TR FES LEHY 5
(2) ERBIFHETHRAR > AFdayBie b 8 U AR
ShERESHHEB[TI-(3) CRABRERA  MAREIE PRI T
RlS ks R L R b R T AR - s b sk b2 B eBya DNA g9 48 R
miF 2 T AARIT,. 8] -

B AT A DNA 2 s e 468 + % 1l 42 8% DNA(mitochondrial DNA) A& %
[7,8] « Arep st DNA(mtDNA) A S 5@ P 2 A H BT BES T AL E »
HACHB e AR SEBYDINASTF54E  mA ntDNA Beug %
b AR syfel  RAPMEZRT R TRASHAERIT, 8] B a7H
A omtDNA 45«8 en 6 % o9 AL B B K484 cytochrome oxidase [ gene(COI) &
cytochrome oxidase 11 gene(COI1) & £ > i3 HB AR & .35 2400 & 2L o5 DNA
£+ COl 2 BT nord B (Blow fly)2 4B (9]& Sarcophagidae z #5 /&
(10> BATA mtDNA BT/ 94 #H =% (1) PCR-RFLP(Restriction
fragment length polymorphism)-stik Z 4538 % & d ey PCR £ 8 - A a2 &)
FoEeRREDNAAEP 2 2AM > BB R ARE R ey DNA B > 3485
E8 5, (DHeteroduplex analysis(HDA)-sbix & e k40488 2 DNA PCR &
Mo fE 2 PR Adhhofe —d2  J R S dh i LG A B AT K780 Sp st
o FCioth K iihE — DNA F )85 - H454 244 homoduplex & - & %
Ciodh i K kot L RN B 48 8% > B & 4 heteroduplex pattern @ shig #i i £ 45
B o (3) ABER%L  #ide PR A4t ARAAE TS s, 3
B A B B 6L 3E 2400 sh ey DNA » @&t R ey dafE B oy o £ B 18 18
9 F R A [9) AR E RS ntDNA > wosbrR E 20 B A ReE R 3k ¥ oy
BRI MBEEWEN - RifdEATRE SRR R BRLE R e
B > 4 Wallman M 635bp R #& (3138-3775) Réexa ¢y o igaA M B [11])
Wells M 783bp(1468-2250) k £ % 548 & M M (Sarcophagidae) 8545 /§ » 42
Bl ay R [10] - Malgorn % M 297 (2075-2373) + 304bp (2495-2800) A
Behnfaerey R [12) R 5 HESMER & LB HMEHE LT
AR e AP RAoZ s DNA R AR TR M &85 B8 0 B @ik
4% 4o o
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BHet EHNEBEHRBIEE 07TH - P T84 EME
F24a013] > 8 #H Muscidae) & 40 # > B#mAH(Calliphvridae) ¥ % 16 # > A
1% #+(Sarcophagidae) ¥ & 11 # - 7 A8 L Haeh48 @ B MIT ~ 212 - BB
BRZEBRMAMAR  HMBoEALSHEHRA LT LY LES IR - 4
BAAEHARLEEMERER R A Ry @i — BBy TR 12
Y EAEH 2 wtDNA P B TROA AR TRk R 2 24 A0 T
IR F TR B -

Z - Methods (BF%F k)
—. EMHMEREI BN RASERIBESGE L

1~ s ¢

PEGE LR B AL 56 38 YRERRXETLHFHARE - 5
B RRA R PR 89%  FRAL 23T BETAER—-£=
A RILFER  BHHBBEMK -

2~ Tk

(D RSEEBRALSNERLTR

sk

()RG5 AR EH BREEENHAT B TR EHRE B Sa4E
A4 R HE 2 » B e S MR LR -
o2 .
T4k -
a. FIEREHBLE -
b. ¥ Razm|mE -
C.EBEAB -~ G Mgk o

w)%%&ﬁﬁﬁ%Wﬁﬁ%%i%ﬁ&%sﬁ%ﬁ%%%%auﬂ%
SR HMESHALL rmzi EREMPRAEHLGZREIN TN BH PO T2
HIRE LM L2 R BRI R YIE TR R A 5 A KA B R S
M E €& (fixsolution ' kerosene 10ml » acetic acid 20 ml » ethyl alcohol
80-100%) sz &b (AR EEAE  r ABELS B HE Witz UKBY
W 0 mAREKRES 12hr £ A& 12hr 8% - R e sp LS AL o

(c) RERMBMEL EFwist (SHPLH) UHTHEREZLE N
B3T3
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) 0 S #0100 2002.09.24(=)
B 11:16 B 28°C AA 60% o HHE B

B 435 B
R 43 A iE R H%&
5 BLT09%AEAFE E ] A KAA B

2. M EBAEMP
HEETRE®
Hatk # 01

48 K iz 4% 43 - phto 01-01-01-05
<NOTE> #E-5Mas% %
GERCBBABETEMEHE Bk
(d) REOBEAEEATHGMHMEEME (EROT 5 ARLERE
a, Fresh (WAMLE R FEA L)
Bloated (:aE#g)
Decay (54 4 24)
Post-Decay and Dry Stage (4% /G B8R 81302 4)
Skeletal (B 8583)
AR TS D Fah Sk —k -
(e) RHBAEBRE R FRRETASH U ERE T F L8 %16 > it 3t 14
AR EGTBEREIETF L HAWHE TN T0%BEH & o 5ieshdh &b
(BRI MRE) SRR G R MG -
(2) Ry ¥ K4 Rl
(a) HRFHRZEKEIRBEE P NEBREE 204 H Kk HHMR
HEUKMBE -
#0f5] : 2002.09.25 ()
BERY 16:30 ®mAE 27C &R 70%
HEA-B (A mBgnEszaer B ENK 4vi6~01 )
(b) FEBY RMESLT RERP - BHRKMAY  AHEE KRG
Z o REER -

o0 o
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mEsAT

#7H

IS R E

(c) BEBx B _XiEH¥mitsd &8
A~ MABRFFEBEATAIPLLHEELBRGIE - MAGFHME T HeF

fal e .
b BB BRERRECFKGFHMABEE  RREEARAKM BER
Y EE -

cr Hiefhx B BWFEm Pz ik -
3 FERET
(1) MRS RIBEE T

ShEBMBRAERETA B SsIEN AR BT T AL BN
SR Rd R B Smith KOGV BRI S LSBT F Mz S WA RS
wHERID] c BB ERANSHM T AN (a) RekessasE (b) BB AK
BER (c) FLe9EREBLOHER (d) FIPegiEK

(2) P heyemx

ERO TR ALARALHEMSEREENRAFH BB Snith KGV i E &)
M F LT FM2 5 5A Byrd & Castner A7 % &9 Forensic Entomology R
EATHR]  RMERELEN T R4 1 (a) MReEHE (b) 8
AR AR (c) S LEAERBZB Lo (d) FEak
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-~ DNA s -

P &85 2 ntDNA 4 RR A BHBHE G R XM AR LAEaame st
Rdith 0 EHDNA @iF - SRR AE L F IR GRS AR P E
PIOYHAISH ARG B RETHEEE e S MR A4 DNA 3
RGBS HEUEABETRERET L F -

2~ DNA #Emik

B R Bk DNA BT e B A SR 48R I R4 % » Bk ibik
£ 1. 5ml e9dk B P ot Rk g B QlAamp® 2 84 (Vallencia, CA)
PRECAE O KB o FBRC B R R BE T A 5) PR A B R B T

3 ~ mtDNA 547
#1192 47 Mitochondrial Cytochrome b subunit 1 gene 2z % #)#4y 304bp A
e 2495-2800 ) R AL B et BRI 0 FT R W B R DNA 8y
(5"-CAGCTACTTTATGAGCTTTAG-3") B (5’ ~CATTTCAAGT/CTgTeTAAGCAT-3") » & PC
aAbtg o M BRI 3 F1E B3 F o4 o USA).

Cycle sequencing was performed using 3.0 ul of ABI Prism Big Dye Ter
Cycle Sequencing Ready Reaction solution with AmpliTag FS DNA polyme
Applied Biosystems, Foster City CA, USA), 10 pmol of forward or
sequencing primer , 2.3 ul of purified PCR product and sterile distill
to final volume of 10 ul for each sample. For cycle sequencing, a Perk
9600 thermal cyvcler was used under the following conditions: 25 cycles
for 30 s, 50°C for 15 s, 60°C for 4 minutes. After sequencing, each sa
added to a sephadex-G-50 column (spin 50-mini-column, BioMax lnc. Oden
USA) and centrifuged at 1500 G for 3 minutes. Each purified sample was re
at the bottom of the collection tube and dried in a vacuum centrifu
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X AREERTH
— RBHRREMEE
L RAAKR

HR—TEL > 44 P FAT A NE (Fresh)» BRI 4ot —45 - 44 )
B B EREINHeEAAR 104 habE o REEAAKRK L%
BBk BA (Bloated ) 100 N BB A FH AR Z IS IR ARBXRT
BRBAET AP ME  HKIRE > R AH5ME (Decay) e 174 /[ N83 15 RAE M
Wit FHBEAEBR WMBEL P 3227 by AP TFTHFHA-ITR
% REEIIEMWBE T M XREFHEAEET 3T REYD 46 REH
9’:0

2 RBHIE

HABAE 1 78R ALERR A RBEEIN RESAT B
B R4mel Blow fly B % > 8T % 174 -6y > REECEHIE - BRI
Milichiidae-Madiza glabra &% > m 18 RERBHRIVBRIFRET -

AEFTREBRETY > REBS BB T T L RIHFHEBKC Smith & + 845 L H
H15e% > ARk PEAIBE A -
(a)Caliphoridae ( blow fly )
— Caliphora vicina (302)
— (Chrsomya megacephala (303)
— Protophormia terraenovae(305)
— Lucinia sericata (304)
(b)Sarcogidae ( flesh flies ) — Sarcophaga carnaria (306)
(c)Muscidae ( house flies ) — Ophyra leucostoma (307)
— Hydrfaea olenfipes (308)
— Musca domestica (312)
, ~ M. autummalis (314)
(d) Spesidae — Spesis cynispe (296)
Milichiidae — Madiza glabra (297)
Dryomyzidae — Dryomyza anilies (298)
Piophilidae — Piophila caser (299)
Sphaeroceridae —Copromyza equina(311)
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3. ¥4 ( Beetle )

ARBIEA > A REHARBAWO TS A2 1741/4 ke - 9
SRS RMEB - H U Suniname carrion & Histeridae & %40 %] « £ &
36 F Sk T AFH

Suniname carrion ( TXZE 12 % )

Histeridae H4Eé 4 Hister & Saprinus ( 7T A~10 £ )
Clown beetle ( 7X%~12 % )

Red-legged ham beetle ( 8-49 % )

Spotted-rove beetle ( 7 % )

Scarabaeidae (10 %)

Black carrion beetle ( 20 x )

Black solider fiy ( 9 %~11 % )

Phaenica ( 45 % )

Cockroach ( 30~45 x )

D-lardarlus larve ( 22-45 % )

Black larder beetie ( 10~26 X )

Dermestes Maculatus ( 19 X% 24 £ )

Siphidae (%) ( 10 X )

Leiodi dae (#04) ( 12~1T k% )

Fannia (#h&%) (20 % )

Rhizophagidae (#93%) ( 38 % )

BEA xS (5£) (30 £~45 K)

4 - #H e ER L
LR 4T 20 1 ed st - J&%ﬂéﬂ(l 1. owm) > o MR ER > Bk A

By FIE - KE 63 hig o MBER A A4 0 ST AR - £ 4 EBen
# 1
PRI RGP E A A 202400 2300 2200 191 Rk E B A2 Y
KGV  Smith & €8BI8 B 42 a9 K58 - R3] 2 ¢
240 : Cachimyia macellaria
230 : Chrysomya albiceps
220 : Lucilla sericate
191 : Sarcophaga haemorrhoidalis

ENEREGAE A %—%zl DNA Hislseg3f o R B A ses & - I 220 0 191 288
BT gy MEBEMASOERER oA LEIOWMME LA
1240 > 230 » 191 - ,ﬁ“i’ 191 2B msgst -
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S ERESARGETR

R R M ENTREITHE RS > MU 2 SR RIE - £
LRBRELNT K o RAVEBIG RGBT T34 0 ATk 68 45
BRBGHRARESF  MIRFPIBRE - # 20 [ S8 0810 R8E b
B 20 D EREBR SR AR 0 RS AN R 3 R 3 T AT EAT R EE
Wt AR St UARME 5 0 @ oblow flies BlABH Y - THAE R LA
It H e BEEL T 2 E 6 A A EHMA L RM A EAWT - £k
REBBRTAMERFBETNNARRY L8Rz —2NA= - b2
Thoh PR — S E A REO L 1509 (2U) —BAEYEZBED 26 /)
By R sk RS AA 16 K -

= ~ DNA sz

DNA HYEERTLSE K 2495-2800np B4 » EASBHIAZEIYh « Hrhjgae
Fly-1a7, 2a2, 2, 25, 1, 3, 4,6, 13°14+:523+20-1-29>20-1-16 215
iy Calliphoridaes, Lucilia sericata(Greenbottle )DNA B/ h 4 A0
[@] e 17,18 Z2#EESA Dryomyomyza aniltis(Dryomyzidae) @ 10 > 24 SRR
Lucilia cuprina (Greenbottie) & 21 22 BEH Muscidaes > 19 BEM
Scathophagidae; Scathophaginac; Okeniella : 22,21,20-1-14 5/
Chiastocheta macropyga : 8,9,16-2,20-6 ZEELHA Scathophagidae
Scathophaginae; Neorthacheta s 20,18-1-11 285 Chiastocheta
dentifera» 12 Z#54 Calliphoridae; Chrysomya; 7 =B Chrysomya
rufifacies (blowfly) + 17-1 25T Calliphoridae; Protophormia
18-1-3 + 19-4 2 BEAH? Scathophagidae; Scathophaginae:; Chaetosa » 15
MY Sarcophaga carnaria(flesh-fly, Sarcophagidae)

£ EAREF

ARAAAHHCERERARL LA BRIEF U —BE LG ETHEL
332 3 B45 A8 0 mtDNA 4% o T e sn (maggot) 4 AR bk Roh 50 T 4R 44
& AT Heih - AEREGERER -

RLARAE DNA #E a3 2 - T4 (1) FmB ed (2) A4k 585k g o3
ALAR P M B 204 R4k R IBIRAE B - $N R TR0 R BT A R A X By,
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F- LR LRLBEEBRA B R

BELE |8
LESS N ESTRN A
Ty 1ol &

Fly Maggot ¥ & B B kA,

304%, 303, 306
1 (30 (min) | 28 | 65 | 85 (311,289,208
, 307

2 dor 28 | 65 | &% 1305%, 304, 302

X 300, 305, 307, lesmee! wn | s (&mf) n¥
31 20.25h 0 26 | 39 1 M i99 " |
=03 i 1
4 95k 24 180 { @ EE S R ] | R ﬁf) HE
=0 T 1152
—
5 | 44, 95hr 24 85 1 & g AR fmEhin ) ot | g f;}f) HE
25 R
61597500 1 25 | 86 1 e smEagnin | thta m;-me’i HE
=6 RS
AR PN D f;f) niE
7 63 Bﬁhr 25 85 ﬁ:} 0T 24¢ 2 1
[
R S
, 305, s | s ] as | B% 1 ns
304% 305, 302 f‘m'f)
. 303, 299 0w T;"? L2 53 3
81 W.5hr | 25 185 RIS
% [l 2 [ 5 1 3
T 3 13
D T
=08 mi ] 73 T
R AT AR T (’:f) 1ty
S E 51T
093 -
200 - 2 3 1
9 85hr 25 |77 | 8% ) R I B E AR
090 | 191} 3 , 1
i1 2 13971 6
IV R RS
D07 1 1 3
305% 302, 208 |nmesr| o ) s (‘E‘w‘% e
- Wl s 1 6 1 5
R AT E R TR A
K F TR
101104, 66hr | 25 ST N Ml S 0 A
el 2 | 6.1 2
O o T
= 10 {
S 631 %
L 1w ] 43l s
- 312, 305, 315,
1VE110.25hr | 27 | T4 | P&\
269
312,300, 315, |hmesn| an | as ﬁﬁ) ne
- i, 290 o RS A L L
120134.75hr | 25 | 76 | 2% S LR
ROV I BT I O M
- 0 | 3 & 12 H
TR TR I I
EXT I T
s | dew | e | R e BE A - Ak
T 56 3 o
1d | [ 8 ! i
137 156hr |23.51 480 | &/ 5oy R NEREE
% 3 | 15 1 3
R T R e
2 [
l ke ;g ;
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REs | % | na | f;;) "3 BAGHA &
SR )P0V dE [neid] s BEE G
5% | 1
. ! T ‘ e
st 2 3 (sl 3
{4} 155.5hr | 24 190 | & TR T
B B B
oY o {73 g 7
e o1 3% | 1G-14] 26 |
246 {3 114-15] 4
297 =15 CA LS BB FHRE
- Y 120 T JThe sunimane o
150174, 2500 1 2551 86 | & ne TEIE T esrrion beetiel 0 #AEE 4
15 Fluid L9013 [1EI31 8 Histeridae i5
° 20 3% {11-11] 8 K
7% = i1 3 ]
297%, 305 o TR
| 3 | e 1]
SR SE 15 1 1 .. )
3 = flisteridae The
16(175.75hr |25. 51 78 | & vo [T jsOMed rove
B = theetle
b i Hi {
7 6 I
G #F | 20 ;
y N
A R
SN
ggg 296, 297, i [ 20 {3 | a3
- c g | 12 ! JHisteridae
171178, 70hr 25,51 73 | & T 20336, 397)
17 & o ST
FTRECRRE ]
7*' ' R 5 Bk 13 4
287+, 305, 3 thu e AT lRodﬁiegged b
ER 2 A P22 B Theotle
181 198.5hr | 28 | 87 | 84 a3xz | 0 R eIl steridae
240 | 3 | 1a-r7] @ 10336, 337)
P cie & | %30 |aw | 88 | 7
3 N TR T
) " 22;1‘304!312 HEE o 253 é : Black  solider
191203 25hr | 26 | 68 | 95 5F [9m | ik [ a_ﬂgégraﬂgggggé@e
,;'i 236 | s !
297%, 209, 306 el 952 :30 PO s . Silphie
201 222.50r | 27,51 82 | &% |, 308, 309, 314 B R T TR
0B 20 E ;.m 7 7 Tliisteridae
S 297, 304, 305, £ 23003 . 8-10um # & ¢ black
S ! v = - ac & N
21 22!.20hrl27.5 70 35 209, 308 #F220(3) . 7~10mm carrion bottle MEA &
T [297%, 256 @a: Famia
! : o l.black
991248, T5hr | 27.51 69 | 8% £730(3) . S-10mm  |solider {1y
2. black larder
beetie
2070 21304 £ 191¢3)y . Tom 1. black solider
- £ - ; ~_ Y
231 254.5hr ) 26 | B3 | 230(3) . 7~ L0mn 2 Histeridae
24003) . ldmm 3, B A )
241272 4hr 1 28 | 77 | 8% 314, & 4e 230(3) . &-%mm 4 Leiodidae
1. suriname
carvion
251298.25hr | 21 | 86 | 8} iy beetle
2. clown beetle
3. Histeridae
- FTA220(37 . 10~1imm
261 319.5hr { 20 | T2 | & 230(3} . Tmm
> =
97 lidavdnr | 29 79 F:% 1_26(31%. T~ 1 Tom & Leiodidas
28| i5dasthr| 23 | 72 | ok
1
29 |15day23hr) 23 | 90 | 12
30| 1iday |27.5] 79 D restaa | AEF |
i 220¢2) . BT
31 1 17daydhr [ 27.5 230(3) . 7-Omm
24003 , T, =
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32

1 7day23hr

27

N R

33

18dayv23hr

27.5

68 | &%

101(3) . {0mm
230(2) . Tmm

Histeridae

34

19dayZ3hr

26

60 | 8%

thée.

Hydrophilidae

Fx gk

1. black larder

2. Dermestes
naculatus

35

Zldaylhr

27

77 E%J

1. Ked-Tegged
ham beetle

2. biack larder
hectle

36

22dayihr

27.5

70 | &

37

23davihr

26.

[k

67 | &

1. Ked-legged
ham beetle
2. black larder
heatle
3. Dermestes

maculates
4. D Llarlarius|
1.

Red-legped

ham beetle
2. black

beetle
D, lLarlarius

larder

L3

38

24day
Y1/ 2)hr

26.

ot

T4 | &

39

28dayihr

21

701 ®

140

28cdayihr

20.5

41

30day

19

82 | iz

t. Rhizophagida

£
2. Dermestes
mnaculates
3. Do lardarius
4, Red-legged
ham beetle
. Black larder
beetle

1)

. . lardarius
2. black larder
heetle

Red-legged ham
beetle

I Red-Tegped
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3 69. 5 24 510 ; :
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4 95. 5 25 240 3 | 11
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5 125.5 26 191 3 10-12
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! b < 191 3 12-14 o o8
A6 3R
8 226 27 240 3 9-12mm
191 r____Q 1 Omm
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9 234 27 éﬁ o
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i 281 24
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14 16 8 23 AR 5k B
5 27 8 24 | &L 306, 304
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