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ABSTRACT

The polymerase chain reaction PCR (Comventional and real time) were applied to
fdentify seven anlmals specics (goal, caltle, sheéep, pig, donkey, cat and dogl Species-
specilic pritmers were wsed from mitochondrial cyfochrome b gene. Identification was
possible for fregh, Reat treated fat 120°C for 30 min) and putrefled (for 7 davs) meat.
Muitiplex PCR helped for rapid detection and identiffication of meatl specles. FCR
praducts showed specles-specific DNA fragments of 157, 274, 331, 398, 493, 672
and 808 bp and Ct value (15.78. I17.558, I7.08, 1594, I7.28 1354 and 15,79 when
used real fime PCR from goal, caltle, sheep, pig. donkey, cat and dag meats respec-

bively.

INTRODUCTION

The stabllity of DNA and PCR technigques
have many potentlal advanges over protein
based techniques such as ELISA which de-
pend primarily on protein defection of the an-
tihodics (Asensio et al., 2008). PCR analysis
of speoics-speciflc mtDNA scquences (s the
masl common method ewrrently used for spe-
cies identdfcation (Cann et al., 1887 and Pa-
rodi et al. 200Z). Furthermore, the applica-
Hon af DNA method based on miDMA
factiitates the PCR ampltfication in cases
where the avallabllity of DNA templale after
its extraction from cells Is insufficient for de-
teclon , as miDNA 15 several fold more abun-
dant that of the nuclear genome; each mito-
chandrla (s estimated to contain 2-10 miDNA
coplea and each cell carrleas mulliple num-
bers of mitochandria, depending on the tssue
and species (Wiesner et al., 1992). Mitochon-
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drial DMA evolves much faster than nuclear
DA and presenis more sequence diversity,
thus facilitating the |dentifcation of closely
related species (Wolf et al., 188B). The char-
acleristic high copy number, material inheri-
tance and high degree of sequence variability
make mtDNA a powerful tool for forensic iden-
tfication (Rastogl et al., 2007). PCR bascd
lechriques have proved Lo Be rellable, sensi-
uve and fast (Fajarde et al., 2007, Eesman
et al, 2007 and Martin et al., 2007,

Conventipnal PCER detecled meal specles
prepared at high temperature from DNAs of
heal treated meat at |204C temperature. Heat
ireated did not affect the DNA extraction or
the profiles generated (Ouoll et al., 1998 and
Hopwood et al., 1888) DNA has the advan-
tage of being a relatively stable molezule un-
der heat (Chen et al., 2004 and Lanzilao et
al., 3008). Protein are oftcn 1¢ss sensilive or
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even may (al in the analysls of heat tréated
malerials (Real et al., 2008)

The analytical methods employed In spe-
ci¢s denttfication in mixture should be rapid
and casy to perform. without being cosl pro-
hubitive 8o multiplex PCR Improved that
(Mackie et al., 1060; Matsungn et al., 1908;
Bottero et al.. 2003 and Dalmasso et al.,
2004)

Real-time PCR used for the identification of
animal ampitfying miDNA pgenes as cyto-
chrome b gene (Doaley et al, 2004; Hird et
al.,, 2004 and Chishalm et al., 2006). The
main advantages of real-time PCR technology
are Lthe capacity lo discriminate the DNA of
origin without the need for any additional
time consuming and labortous steps (post
PCR process). and the possibility to perform
quantitative measurements through the use
of a Quorometer bullt into the themal cycler
that generates a thermal denaturation cwrve
of the amplified product. This is very useful in
confirming the Identity of an amplicon. Unlike
gel electrophoresis, melting curve analysis
can distingulsh products of the same length
but different GC/AT rato (Rirle et al., 1997
and Welleret al., 2000} This research aimed

o the identification of animal specles from
fresh, heat treated, putrefied and even Lo mix-
ture.

MATERIAL AND METHODS

Bamples:

Thirty five meat samples (musculoskeletal
asue]. Five samples from each specles were
collected. goat (Capra hircus), cattle (Bos tau-
rasl, sheep [Owis aries] were collected from
slaughterhouse. Pig (Sus scrofa) samples were
collected from meat markets. Donkey (Equus
asinus) aamples were collected from Mansou-
ra Zoo. cat (Fells catus) and dog (Canis famil-
laris) samples were collected from Faculty of
Velerinary Medicine, Mansoura Univeraity,
The samples were kept at -20°C ull extrac-
o

DNA extraction:

Tolal genomic DNA Isolated by using Axy-
Prep Multisource Genomic DNA Miniprep Ki
(cat. no. AP-MN-GDNA-50, Axygen Bloscience,
CA. USA) according to the manufacture’s In-
structions.

Species-apecific primers @
Based on the mitochondrial ofochrome b
gene as it was summarized in Table 1.

Takde 1: Specics-spaidic prumess

|P'rl-:u- Primer sequence (3 @ 3 ) Iiih-u
AL CTC CLA LT CCA TLL AALC ATC TCA TOT TG

TCA AM | Mausgs
GortR | CTC GAC AAA TGT GAG TTA CAG AGG GA sl
Cativ B | CTA GAA AAD TGT AAD ACC COT AAT ATA AG |
Bap R | T4 TGA ATE CTG TGG CTATTG TCG Ca 1999
Fig R GCT GAT AGT AGA TTT OTG ATG ACC OTA
|ﬂ-h!"'- CTC AGA TTE ACT C0A CO4 GOG TRE Ta

[CTC ATT CAT CGA TET ALC CA Abdnims
Cut B BTG AGT GTT Adk ACT AGT ACT AGA AGA wieed o
|ﬁ’ (A G4 TEE ThG ATT CTA CAG ol 200
Deg W A4 ACT CGA ATE AAT GEC
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Polymerase chain reaction (PCR):

PCR amplification was carried out in 25 ul
of 2 pl primer(F and R) (10 pmol/ pl) and 1 pl
DNA template (3 ng /).

The PCE was carried out i thermal cyeler
{Gen Amp 2400 Appled Biosystem, USA for
traditional PCR and stratagene Mx3000p
QPCR for real-ume PCR) with the following
program - (niual denaturaton al @5°C for 5
min 30 cycles consisted of (denaturation at
95°C for 30 sec, annesling at 48°C for 30 sec
and extension at 729C for | min) with fnal
extenslon at 729C for 7 min. Following ampli-
ficadon 10 W PCR productls were electrophor-
esed on 1 % agarose pel containing ethidium
bromide solution (21/100 ml) at constant
woltage 80 V for 30 minutes in 1X TBE buffer,

RESULTS

PCR profiles of freah meat samples :

DNA extracted from 20 mg of fresh meat
semples of seven spectes and were used as a
temmplate for PCR. The PCR producls are
shown in Fig (1).

PCR profiles of heat treated meat sam-
plea :

Meat samples of seven species were sub-
Jected to heat reatment to simulate cooking
al 120°%C for 30 minulcs. DNA extracied from
20 mg of muscle samples was used as a tem-
plate for PCR. The PCR products are shown in
Fig 12},

PCR profilea of putrefied meal samples:
PCR proflle of cyt b gene generated from
DNA extracted from putrefled meat the same
as DNA of fresh meal samples. PCR using mt
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yi b pgene species-apecilic primers Success-
fully gave amplification from meat samples
that were putrefied for 7 days Indicaung that
purification did not inhibit efliciency of amplh-
fication of cyt b gene of different specics n
PCR products are shown in Fig (3)

Multiplex PCR :

A muluplex PCR was designed by mbang
all primers (n a single reaction and due to
having confirmed specics specificity ol each
primer independently Inttially, all the primers
were mixed tn aqual propoartion (1: 1: [: 1z I:
1z 1- 1: b: 1) for SIM: goat: cattle shecp: pig:
donkey: cat F: cat R: dog F: dog R and DNA
mixed in equal proporton (1 1 3 3 b L0 L)
for goat: cattle: sheep: pig: donkey: cal: dog
then diluted to 50 dmes. This multiplex PCR
was lested on DNA sample from cach specles
one by one and DMA mbdures of scven ani-
moals species,

The muluplex PCR ampliied fragments
specific to each species producing character-
tstic band pattern on agarose gel electropho-
resis when run on single species and a muly-
ple band pattern when run on DNA mixture
due (o the primers retaingd the same spectfle-
ity and ahsence of croas reaction. FCR ampli-
cons that ahoem in Fig (4).

Real Time PCR:

The mitochondrial cytechrome b gene was
uscd with SYBR Green. Comparative between
the scven animal DNA indicsted that the
present of spectfic amplification curve for
each one with different Ct value (15,79,
17.55, 17.00, 15.594, 17.28. 19.54 and 15.79)
from goat. catile. sheep, pig, donkey. cat and
dog meats respectively which specific for cach
animal DMNA.
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DISCUSSION

The successiul amplificallon of cyt b gene
fragment in all fresh mea! species to conflrm
the product size in varioua specica. All the in-
dependent (speclea wise) PCRs amplified the
fragments of expected size, 1e 157 bp for
goaL 274 bp for caltle, 331 bp for sheep, 398
bp for pig and 439 bp for denkey (Matsunnga
et al., 1009, Obrovaka ct al., 2002, Jain et
al., 23007 752 bp for cat and BOA bp for dog
(Abdulmawjood et al, 2008, Ahdel-Rahman
et al., 2008),

Species Wentlficaton of cooked meat (5
warranted. The processing technology (sall-
Ing drying, amoking and cooling) appled
durlng the manufaciure of meal producls
may allect lo differenl extents to the Integrity
ol the extraciable DNA, Henl tréatmenis are
those siens. which mainly affect the gquality
of DNA causing its degradation Into small size
fagments (Dins Neto et al., 1984 and Marts-
nes and ¥. Man, 1888) For this réason. ment
samples were heal (reated In the present
study a1 120°C in autoclave far 30 minutes to
almulats cooking. Proper cooking was evident
from discalored meat, These Andings con-
firmed the results obiaioed by (Matsunagn et
al., 18889) who reporied the similar resull.

ln forensic [nvestigation carcasses putre-
fled or meal aamples are broughl for specia-
Uon afler one or two days of slaughler under
unpresérved conditions. (1 was altempted (o
aludy the affect of pulrelaction on PCR pat-
lern, PCR successfully amplification of mite-
chondrial ¢yt b gene from meal samples that
were putrefied even for aeven days (Mudiyan-
selage, 2000)

Multiplex PCR is a good tocl to idenufy and
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disunguish between anlmal's meal specles
through the mitochondrial eytochrome b gane
and become uselul tool for animal specles
Identifcation (goat, cattle, sheep. pig. donkey,
cat and dog) in forensic PCR. As the new de-
velopment of molecular technology, iden-
tification by Lhe species-specific diagnostic
PCR only needs a single specific-reaction step.
Additional, cornbining the multiplex PCR tech-
nology. by running a single PCR step reaction
the fFragments of posilve control and the spe-
clea-specific fragments can be produced at a
time. This avoids the posalble false negative
results caused by some mistake from Lhe ex-
perimenters. S50 the melhod of species Iden-
tification by multiplex PCR has been applied
succesafully In many specics(Dizom et al.,
Iﬁﬂlﬂ; Hare et .Lq :m. Flﬂk et ﬂu:m:h
Bottero et al, 2002, 2003, Shivil et al.,
2002, Chapman et al., 2003). The primers
mixture produced (he respective patiern for
each species with the DNA mixiure or with
DNA of each antmal species due lo the prim-
ers apecificity and absence of cross reac-
tion.

Meal samples were decared (o contaln
specific DNA when analyzed In the spedes-
apecific PCR sysiem produced specific amp-
lifcation products from specific primer and
DNA sequence for that produced spectfic Ct
value, This is the main reason why Ct is a
more reliable measure of starting DNA copy
number than an end poinl measurement of
the amount of accumulaicd PCR product [La-
hiffet al., 20032).

It could be concluded that:

Mitochondrial cytochrome b gene improved
to be a good tool for forensic animal identifica-
uon and speciabon
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#4 by
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1 by
157 bp
Fig (1) : Electrophoretic analysis of PCR prod Fig (3) : Electrophoretlc analysis of PCR prod-
ucks from fresh meat samples of 7 and ucts from putrefled meat samples of 7
mals species. (M) marker 100 bp lad- animals species, (M) marker 100 bp
der. (1) goat, (2] cattle, (3) sheep. (4) ladder. (1) goat, (2] cattle, (3] sheep,
pig. 15) donkey, (6) cat. (7) dog [4) pig. (5) donkey. (8) cat, (7] dog.

ROA by

g

& 194 bp

tﬂ“ 5 B

by f

131 b {14 bp

rEl

”_f-;: 157 b
Fig (2) : Electropharetic analysis of PCR prod rig (4) : Electrophoretic analysis of multiplex
ucts from heat trealed mes! samples PCR products from meatl samplés of 7
of 7 animals species. (M) marker 100 animals species. (M) marker 100 bp
bp ladder. (1] catlte, (2) sheep. (3) Iadder. (1) poat. [2) catlle, [3] sheep, (4]
goat, (4] pig. (Sidonkey. (Skdog. (7] cat pig. (5) donkey. (6) cat. (7] dog. (8]

LA mixture of s&veo anlmal species
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Fig (8) : Real Time PCR amplification curve of cyt b gene fragment of seven antmals
meal DNA
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