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Need for Species ldentification

»Non-human biological evidence encountered:
» Abuse (both against people and animals)
» Poaching
» Components in food
» Linking suspects to crimes
» As components in TCM
» Other crimes
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Current Methods

»Gross
»Microscopy
» Osteology

» Trace
»Antigen-antibody

»DNA analysis
»Sequencing
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Current Methods

Sequencing

Generally part or all of a mitochondrial gene is amplified
and sequenced for comparison to known sequences
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Problems With Sequencing

» Costly and labour intensive

»Mixtures cannot be separated reliably

»Degraded samples may not yield enough sequence
data for identification
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Requirements For ldentification

»Any test must work
»0n poor or powdered remains

»on samples that have been subjected to
environmental insult

»on mixtures

» The test must also be cost and labour effective
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Nuclear vs. Mitochondrial DNA
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Nuclear versus mitochondrial DNA
by weight per genome by copy number per cell
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Some parts of the
mitochondrial

genome are well conserved
and show little variation
between different
mammalian

species

Mammalian
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Locus Qualities Required For
Species Identification

»Locus must show inter species variation

»Locus must also show little intra species variation
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Choosing a Locus

»Several genes show inter species variation but little
Intra species variation

»Cytochrome b is one such gene
»commonly used for taxonomy

>t Is situated near to the D-loop and encodes a 380
amino acid protein and is ~1,140 bp in size



Cytochrome b

» The DNA sequence for many animal and plant
species is known for the cytochrome b gene

» DNA Databases exist
» EMBL DNA Database (www.ebi.ac.uk)
» GenBank® (www.ncbi.nih.gov)

» Currently there are over 32 million sequence
records on these databases
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http://www.ebi.ac.uk/
http://www.ncbi.nih.gov/
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Base Pair Differences At The
Cytochrome b Gene

Wolf

Wolf
Dog
Fox
Cat

Human

182

239

291

Dog

99.6%

186
240

pACK

Fox

84.0%

83.7%

244

299

Cat

79.0%

78.9%

78.6%

267

Human

74.5%

74.3%

73.8%

76.6%



University of

Strathclyde

Primer Design

TP P T Oy T o i D D 0 T T T8 Tl ol Tl T O T B C AT el G A D AT AT C AT TCT
TCACCATCATAGOCACGGOCAT TOATGOGC TACCG TCCTACCAT Gl GERAC A N AT A T CAT T TT
T TR T T8 Tl B D Dl T B Tl 5 TR i T O T G O T A G A D AT AT C AT TCT
TTACASTCATAGOCACAGCTT TTATGOGGATACCGTCCTACCAT GAGOTCANATGTCCT TCT
T T AL TO TGO A D DO O T T A TGO TA T E T OOCT OO mcmcnﬂnmmﬁc:d
Universal 2
GAGEGASCN ACAGT CATCACCA NCC TO T T A TCAGOA NT OO O AT A C A TOGHE O AN NN T T TR
A GEC A NCARGTCAT T ACCA N T CTOAC T A T A A N T CCCCT A T A TG N OO T TS
GAGEGASGC TACGGTCATCAC AN N TCTAC T A TCOAGO TATCOC T A TA TOGHGEA DO GO TOG
A GO AN G TANT CACTARCCTCC TETCAGCANT TCC AT A C A TGN T NC T A
ERESEEEE C ACACTALAT TACANNC T TAC TATC OGO CATCOCAT A OO TT GG EAC A GO T O

ToOEAATGALRTC TGAGSCGEGAT TCTCAGTAGRCALD GO AN COC TTACCCOGATTCT TCECTT
TACAMANTGANTCTGAGEAGEGAT T T T COAG T AR CA N N GOAMALCCOT TAMARCAGEATTCOT TCECOT
TRAGAATGALRTC TGAGGGGGOT TTTOCOGTCGEARCA LD GOAMNLCOC T CACACGATTCT TCECOCT
TAGAATGANLTCTGAGEEGEEET TOTCAG T A G CA N NGO CACCOC TAMRCACGATTCT T TEEOT
TTCAATGAARTCTGAGGAGGC TACTCAGTAGARCAGTOCCACCC TCACACGATTCT T TACCT
H. grypus 1 187bp
ToCATT TTATCC TTOCATT TATCATCATAGOAMAT TG CATAG T COACC TACT AT TCCT OO
Nl Y i IVl Il 0 2l T el T e el el 2l Il el .
TOCACT TTATCC TGOCATTCATCATTACCGCCOC TOGCAGCDOGTACATC TCCOTATTOCT GO
ToCACT TCATTC T TOCAT TCATTATC TCAGOCT TAGCAGGAG TACACC TCTTAT TCC T T
TTCACT TCATC T TACCCTTOATTATTGCAGECC TAGOAGOAC TOCACC TOCTA T TCT TG0
H. sapien 3 246bp
ACGAMCAGEC TOCARCAMCCAACAGGAAT TTCC TCAGACE TAGACH MM AT CCCATTCC
B D DD O (SN T O A D I O T OO GG AT O, T A CGACT O GO D NN BT OO O AT TOC
PeGhrACCCEATCCALCAMNCC TACCGEAATCTCATCAGACH TAGACHA MM AT TCCATTTC
Tl O ol T I R, S I e o, I T 0 P T o Tl G M N BT A T T
ACcGAMNCGGEATCALMCANCCOCTAGGAATCACCTCCCATTCCGAT A NN AT CACCTTOC

AT T AT AT oA AGEACATCT TR GO CCTCT TACTANTTC T AT TC TAM T A
ACCCETACTATACANT TAAMNACATCC TAGEAGCCCTEC T TC TCATTC TAGT OO T ORI

ACCCATACTACACTAT TAAN ACATTC TAGAGCC TTATT TA T AN TAC T A LT CC TAC T AN
ACCCATACTATACANTCAAMNGACATCC TAGETC T TOCTAGT A TAGTT T Tl DI C T T
ACCCTTACTACACA N T CAMAMN A C OO TOEEC T TACTTCTOT TOCTTC TOTOC T T T Ol
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tRNA-Glu

H. sapien 1

V. vulpes 1

R. norvegicus 1

C. porcellus 1

O. cuniculus 1

Cytochrome b

C. porcellus 2

S. scrofa 1

E. europaeus 1

E. caballuslasinus 1

C. hircus 1

H. sapien 2

Deer sp. 1

M. minutus 1

N=D0O=0<=-3C

0. aries 1

Cytochrome b

Species-Specific and
Universal Primers

]524

E. europaeus 2

]s28

C. elaphius 1

0. cuniculus 2

8. scrofa 2

F. catus 1

H. sapien 3

Deer sp. 2

B. taurus 1
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C. lupus familiaris 1

C. hircus 2

C. capreolus 1

E. caballus 2

C. lupus familiaris 2

H. sapien 4

M. musculus 1
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Species-Specific and
Universal Primers

743 I Cytochrome b I 143

M. musculus 1
773

B. taurus 2

O. aries 2

M. minutus 2

M. musculus 2

R. norvegicus 2
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V. vulpes 2

F. catus 2
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Single Animal Reactions
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108
7580
104050

T3] [Ga) eas)

Size: 93
Height: offscale
Area: offscale

50 (0] [e0s

Beg) fs)

Baoo] Gses]

From top left: Human, Horse, Cow and Goat
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Multiplex Species Test
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Multiplex Species Test
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Multiplex Species Test

L

we]Cat/Dog Mix J
1 y-n

coco ‘ Dog/Fox Mix 1

a s i
w] Cow/Sheep/Pig/Horse Mix l l
- Jl el [ i y l
«1Fox/ fHorse/Cow/ JAHarvest Mouse/Hedgehog Mix

d ook

A A A




University of g

Strathclyde

Cow/Sheep/Pig/Horse Mixture
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Future Goals

»Quantification of all samples

» Balance out the species multiplex

> Validation
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THANK YOU
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