Wildlife Forensics: DNA case studies

Roe deer versus cars and wolves
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Case study 1 — Insurance question

® Roe deer and cars don't
mix!
" |Insurance covers collisions
" Only for game species
" What if no carcass?

® Car accident - forestry

" Suspicious circumstances

" Only some hairs on fender
and blood trace
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Sample Type

® Pjeces of car fender
" Hair samples examined

® Swabs taken from blood
trace

" Inner and outer portions
of each fender

® DNA extraction and
mtDNA sequencing for
species ID
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Results

® Hair morphology matched roe deer

® mtDNA sequences matched roe deer but...

" Should be a single individual

.;I'r|'r'r'r'r|1111|vvvv TELT | TT T | TTT T
1| 180 170 20

I | | TI'I I "IT | TlT I 'I' I TTlT | 'II" I TIT | TTl'I _I

a0 150 200 210 2 230 240 250 260
Ref EJGRB1481 Cc2 TG T A C AT R T AR T TR AT C A ARG A TC T R G R R C G T A TG T A C G AT AT AR C T T A A TG CEC T T AT AGTACATTER G TAATCTATTAGGRACATRAATATCTATELR
=1 =T N e N I O T N T oo
Ref EJEH1485 CCE  |seesscnscasnaaanns 0 -
=t < T e I (= I £ B eI I

X Ky V) = \ 5]

® Second unrelated individual?
® Heteroplasmy?
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Case study 2 — Accurate predator ID () i@
from game and livestock kills

® Wolf management plan
since 2012

® Appointment of “Wolf
Coordinator”

® Compensation to farmers

= Often based on DNA
confirmation of wolf



Workload and Sample Type

® 2016

" Processed 129 samples
Swabs —71
Faeces — 48
Hair — 4
Blood (snow) — 2
Urine (snow) — 2
Muscle tissue — 1
Kitchen roll - 1
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Processing pipeline

Extraction — 1-3 days
modified Swab or stool Kit =2 Control Region PCR

(universal mammalian
primer) — 4 hours

Gel Extraction — 2 hours
= .
) ) : ABIl sequencing — 2 days
2nd Extraction — if possible  |¢ T
1-3 days
‘1, Msats — 3 panels (14 loci)
Column clean-up — S - Upto7 repeats — 1 week
3 hours Het loci x 2
Hom locix 4
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Species ID Results

C1 records Migration
O DNA —  Verified

N 2016 A Photo ==  suspected

" Processed 129 samples
Wolf — 48

~in CH close to AT border

Dog — 2
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Fa I Ied 27 (2 1 A)) Datenquelle: Landesjagdverbande und Amter der Landesregierungen; AJF Graubiinden; Hnuti DUHA
Olomouc; LfU Bayern; FIWI
DNA-Analyse: Uni Lausanne, Vetmeduni Vienna Grafik: G. Rauer




Resolving Wolf/Dog

® Recent domestication
" Shared common ancestry
= Difficult to resolve with traditional markers

® Signatures of domestication

Potential to identify recent divergence
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Copy Number
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Sub species specific assay

® Measure gene copy number
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Take homes

® Species ID screening can be
difficult if recently diverged el et e

Grundlagen und Empfehlungen

* e.g.wolf/dog S

® CNV analysis may be effective
way to resolve some cases

® PCR provides sensitive and
precise method for screening

® Further work needed to
optimise low guality samples
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