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A 3 chercheurs ayant de solides références médi&males et en étude
de traces genetigues

3 researchers with strong background in legal medicine and forensic genetic/trace analysis

A + de 20 ans d‘expérience dansdesinstituts de recherche
universitairegSurtoutdespostesde direction)

>20 years of experience at university institutes (mostly leading positions)

A Réalisation de nombreuses études dans différents domaines d'in
medicalégal

Conduction of many research studies on different fields of forensic interest o= S
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Analyse des liens de parentésts de paternité, cas compliqués,

regroupement familial)

Kinship analysis (paternity testing, complicated cases, family reunion)
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A Etab“rde nOUV6||esméthOdES/ Estabishing new methods
A Optimiserles méthodesexistantes optimiing of existing methods

AMettre al °

| Testing of methods on difficult conditions
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A Lacontaminationestun problémeimportant en analysemédicc

Iegal € / contamination is a serious problem in forensic analysis

A Pour faire une analyse fiable et digne de confiance, il est importe
d ’ | d e n t | f | er /fo d&eltobicSind trthfulﬁnaTysis it ispanrtaQ tchnclw ale I

problems

Forensic Science International: Genetics Supplement Series 2 (2009) 185-186

LEGAL
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A I Analyse d@arenté/ Kin ship analysis
All. Analyse déracea partir de guantitésinfimesd * A. BN anayysis

special: minute amounts of DNA (single hairs, bone fragments, swabs from smooth surfaces...)

Al.Génétique Animale / animal genetic:

A Projet de recherche : établir un test génétique similaire a
celui existant pour les humains adapté aux "animaux
d'interéet médico-légal".

/ Research project: establishing genetic assay just as for human beings for “animals of forensic interest”
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A LesCanidés
A Loup wos
A Coyote
A JackalchienSauvageuwia dog)
A Renard rox
A Domestique Chien pomestic: dog

v &
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Thése de dOCtOrat [ Doctoral thesis.

ADébutde thése: échantillonnage d'enviro800 chiens (races pures

&melangées-d’ or i gi nes C 0 N Btatesanpling of bbéutBa N N
dogs (pure breeds and mixtures (partly known, partly unknown origin)

A Détectionde profils génétiquesspécifiques petection of specific genetic
profiles

A Statistiqgues dgopulations constructiond * ubasede donnée
PIrOPre/ Populations statistics, built an own database

A Créationde différents groupesiset up of different groups:

A Actuellement: environ2000 ensemblesie donnéessur+ de 160

racesde :chiens loups renards Jackal®t hybrides about 2000
datasets from >160 dog breeds, wolves, foxes, jackals, hybrids
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Almportant: Une source fiable d‘échantillons / Important trustfull sourceof samples

A
A

A

A

A
A

Chienurs: issud

el e Pdredodd fBmBreeders

ChienSDurS et CrOiSéS: par deﬁmiSde COnﬁance' Pure dogs and mixtures: From friends we could

trust

pcauxet dedonnéesssues

Renards dechasseur:

Lou PS G ri$Grey wolves

| Fox: from local hunters and also data from the scientific literature

L OU pS : dQOOSpartO Ut en AI | c mag N &t AUtriCh €/ Wolf: from zoos all over Germany and Austria
Dechercheurge confiance rrom aiso trustful researcher (russian and baltic origin)

ACanidupusarctos lycaon albus

e lalitterature scientifique
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A10 marqueursSTR /1o sm-

Marker

100 bo 135 bo 150 bo 175 bo Eﬂﬂhu- 25 bo

ALes STRs sontautement
polymorphes ses are nighiy
polymorphic

AUtilisésen génétique
medicolegalehumaine

Used in human forensic genetics

AFﬂC' |€Sé. déteCter/ Very good

to detect

ATréS SenSibleEHighlysensitive l "E‘Bi ] P';"'E' [ PEZO8 |

__L

] x i -o o
Microsatellites STR : Short Tandem Repeat o . FO r G e n

( ]
de choixdel ° came Farensischallenetik und RecHEEIERE
= eti tsme
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APourquoi 10 marqueurs ? / why only 10772

AUtiliser 10 marqueursavecnotre basede
donnéesa un pouvoirdiscriminantde
1/ 10.000.000 Using our database 10 markers do have a

discrimination power of 1/10.000.000

AC* esis

our purpose

fisantpour N0Sobjectifs; susicient for

ACeladonneun indicede différenciation
(FST Value) de 0,52 entre lechienet le

IO u p | for differention of our dogs from the wolf

Sample File Sample Name Panel SQO 0S SQ
A01_01-TySn_001.fsa 01-TySn DOG_10v1 x 2] ]
[ PEZ 1 | FHC2054 | FHC2010 |
100 140 180 220 260 300
5000 + + +
0] A
0 = 4 JI\ T
114 154 171 230
114.03 154.05| [170.51 229.95
885 1628 912 5925
A01_01-TySn_001.fsa 01-TySn [DOG_10v1 x i ]
PEZ 12
100 140 180 220 260 300
5000 t + + + +
2500+ J\
0 : , N
101 171 276
101.46 171.49 276.00
7047 564 1692
183 289
183.30 288.97
148 1205
A01_01-TySn_001 fsa 01-TySn [DOG_10v1 x o] 5]
[ PEZ3 ] [ PEZ 6 | PEZ 8 | [ FHC2079 |
100 140 180 220 260 300
5000 + + +
2500+
0 RIS AT AN A A B, L
T T S § T 1
126 184 225 276
125.70 184.07 22477 275.50
1373 1340 1390 850
188 234 284
131.82 187.91 233.65 284.42
1183 | 1187 879 730




AI dentlfler Ie Can |dé| | Identification of Canidae!!
ADéterminerlenombred * i n d i

Determination of number of individuals

AD éte 'm | ne I’| € SEXE& sex determination
ATyp e d d: an | d é kind of canidae: e.g. fox or hound

ASic * erschien de quellerace? if dog: what breed?
ASic ‘ arsdup, dequeltype ?if wolf: what kind?
A Peutétre un individucroisé? Maybe a mixture?
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AEn utilisant 10 marqueurs STR, il est facile de distinguer le chien, le renard et le loup et

différentes races/ eSpéCeBJsing 10 STR markers, we can easily distinguish between dog and fox and wolf and between
different breeds/species

A Enutilisantune analyse d‘association et un modélemathématique(réalisépar denombreux

grou peSde reCherChe . | Using an assocation analysis and a mathematical model (as it is done by many other research groups,
»Structure”)

A Commentcelafonctionne? /How does it work ?

A 1ere étape : Déterminer les modeles génétiques pour différents groupes (par ex: teckel & caniche, chie
Ioup ou renard)l First step: Determine genetic patterns for different groups (here e.g. dachshound and poodle, dog and wolf or
fox)

A Identifier lessimilitudes& différences Find similarities and differences

A Réaliseiune analysestatistique déterminerla fréquencede chaguemarqueur/ Do statistical analysis, determine
frequencies of different markers

A Deuxieme étape : Réaliselune analysesurun animalinconnu/ second step: do analysis on an unknown animal

A Comparercesmodeélesauxautresmodélesspécifiquegour différents groupes cdibase th atternsGhee n

others specific for different groups oum o &> e O r

(X X X))
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AGénOtyper un Chien / Typing a dog !

AGénotyper un Renard / rypinga

fox !

AGénotyper un loup , ping a wor

WOLF-PK DOG 10v1 ||
I PEZ 1 ] [ FHC2054 I
20 150 210 270 330 390 —_—
3300::
2200
1100:
. Ll N, |
107 149 226
107.40 148.89 226.34
242 2384I 4016
112 153
112.04 153.05
319 1993 |
P =
7 \
WOLF-PK J A 1 DOG 10v1 [ ]
PEZ 12 ] -
90 150 210 270 330 390 R——
1200
800
400
. o N |
178 268
178.16 267.93
479 1324
285
PS.39 285.19
1135
WOLF-PK DOG _10v1 [ ]
I PEZ 3 1 PEZ 6 ] PEZ8 |[ FHC2079 | -
S0 150 210 270 330 390 —_—
4200
2800:7
1400
R Nl L J\ M I L
T I T T
117 169 225 271
117.18 168.59 225.29 270.76
1225 3616 1146 1348
131 229
130.62 229.40
1108 930




PEZS

PEZ20
0,45 0,45
0,4 0,4
0,35 0,35
0,3 0,3
S 0,25 2025
5 5
T lHt%d@z m Hunde
o 0,2 7 X
> m Wdlfe = Wolfe
0,15 (OR1'5
0.1 0,1
0,05
0,05 I
0 5 6 4 9 10 11 12 1% 14 15 16 17 18 19
l el Allel (Anzahl Wiederholungseinheiten)
Allel (Anzahl Wiederholungseinheiten)

Dessignhauxspecifiquesau loup ? Des signaux

Dessignauxspécifiquesau chien? partages | L = ForGen
Wolf-specific signals? Dog-specific signals? Shared signals! o@D e bofensischEgREREEik und RecliE
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A ChienLoupTschécoslovaque
/CzechoIfshound(29 %)

Similarités génétiques avec le Loup
/ Geneticsimilarityto wolf

>160
races

A ChienLoup deSarloossaar
Wolfdog(30 0/0)

A ELO=0(35 %)

A SpitzLoup: worrspiz(35 %0) » '.-.=:?:.$ Fmgcr;ktpdggg



Forensic Science International: Genetics 4 (2010) 68-72

Contents lists available at ScienceDirect

Forensic Science International: Genetics

journal homepage: www.elsevier.com/locate/fsig

Prenond ‘ a 92bpe dg.exp
Etl * a 96bpedg esp

Décritspard * a ugroupesse travail
Describedoy different other workinggroups

67% denotre groupeloups, Russesaffichel * a 92lbpe/d7 e

our ,russiart wolf groupdisplay92 bp allele

60% denotre groupede loups, baltiques affichel * a 96be | e
60 %of our “baltic* wolf groupdisplay96 bp allele

Aucunde nosloups americain(Timberwolvegn * a f lesi c¢c h e
allele92 ou 96 bp / None of our Timberwolvesdisplay92 or 96 bp

Aucunde noslouesde Zooxn ¢ a flf ‘i a&Y2lgEe None@rour
Y

wolvesfrom zoosdisplay92

L * a BAbgedstades commundansles
eChantI"OnSfran (}aIS' / 92 bp is very commonin samplesrom France!

Genetic profiles and sex identification of found-dead wolves determined
by the use of an 11-loci PCR multiplex

Barbara van Asch*"*, Cintia Alves®, Liliana Santos**, Raquel Pinheiro *®,

Filipe Pereira*®, Leonor Gusmio?, Anténio Amorim *°

*Instituto de Patolegia e Imunologia da Universidade do Porto (IPATIMUP), Rua Dr. Roberto Frias s/n, 4200-465 Porto, Portugal
" Facuidade de Ciéncias da Universidade do Porto, Rua do Campo Alegre s/n, 4169-007 Porto, Portugal
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Fig. 2. Allelic frequencies observed in wolf (black) and dog (grey) [9] populations at 9-STR loci.
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AMet en évidencede bonsécartsentre différentesraces showsgooddifferences

betweendifferent races

AMet en évidencelesracespures : paexemplele Bouledogudrancais
/IShows purebreds e.g.frenchbulldog

#+ MischSTR v1.5.9 (c) 2014 by PetGene Group GmbH = &3

Schritt 1 Schritt 2 Schritt 3

Generiere Daten

Eingabe der Multi-Plex Komplex-Analyse
Exclude Generierung
Rassen in der Datenbank:
81 Zeige Zertifikate erstellen Korrektur NEU

Rasse PEZ12 PEZ12 Ubereinstimmungen WI WI gesamt i b=

Franzdsische Bulldogge 276 289 1 0,99998283 y

Deutsch-Drahthaar 0 289 0,65 0,99999939

Golden Retriever 276 289 0,65 0,99999999 &5

Jack Russel Terrier 278 0 0,55 0,99999999 55

Parson Russel Terrier 0 0 0,55 0,99999744 55

Labrador Retriever 278 0 0,5 0,99999999 50

Rauhaar-Teckel 0 0 0,5 0,99999999 50

Riesenschnauzer 1] 1] 0,5 0,98461538 49

American Bulldog 0 0 0,45 0,99993896 45

Callie 0 0 0,45 0,99999618 45

Staffordshireterrier 0 0 0,45 0,99965718 45

Beagle 0 0 0,45 0,98730487 44 |O r e n
Morwich Terrier 1] 1] 0,4 0,996108%4 40 ) g .
e St . . o pS— 3 sische Genetik und Rechtsmedizin

1 T titut fir Himatopathologie GmbH




ASImIIItUde&Jenethue%ntre differentesracesy Geneticsimilaritiesbetweendifferent races
Rk :'1&‘3 ;1; [y ',3 o “‘%\Sﬁé‘ :3-_,- ;f‘ ) \
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AChiende gardede Hongrie sneterogirom Hungary
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Eumpea Jounal of Human Genetics (2016) 24, 747 I@
2016 Macmillan Publishers Limited All rights r ml.med 10184813116

www.nature.comiejhg

' I ‘ The more the merrier? How a few SNPs predict
APlusil y en amieuxc * & /Shémorethe betteri?! The more the merrier? How a few SNPs predict
¢ . . population
APlus ,C éogjdurs mieux?!/ moreisalwaysbetter 212 Ak Gl o e S, il K, At N
7 -
Cen EF)EB\Vral |/ This 1s NOT TRUE

APar exdétermination de la couleur des cheveux, des yeux et de la peau a l'aBNRSE .
determinationof hair, eyeand skincolourusingSNPs

APar ex : 2 bons marqueurs hautement discriminants + 1 mauvais marqueur => moins b
pouvoir de discrimination que 2 marqueurs ses. 2goodhighlydiscriminativemarkers+ 1bad marker=>
worsediscriminationpowerthan using2 markersalone

ANous pouvons montrer dans une étude trés approfondie sur 400 individus du nord de
I'Allemagne que beaucoup moins8&lP§ 6) peuvent predire |

nombre beaucoup plUS grand (jUSC]U'é. AYcouldshowin averythoroughstudyon 400individualsfrom North
Germanythat muchlessSNPs (63anpredictthe phenotypeasgoodasmuchlargernumbers(up to 40)
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0,4
0,35
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® Hunde é 0,2
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> 0455 m Wolfe
)L
0,05

. I I 5 6 7 8 9 10 11 12 113
= Allel (Anzahl Wiederholungseinheiten)
8 9 10 2 18 20 22
Allel (Anzahl Wiederholungseinheiten) 9 a”éles SpéCIflques 7 mIXteS
14 alleles 8specifiqgues 6 mixtes /9 alleles, 2specific rﬁrixed,‘

/14 alleles, &pecifiz naixedx

Beaucoup de mauvais marqueurs peuvent donner de 22: FO F G e ﬂ
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A Etaitce un loup ou un chier? /wasit a wolfor a dog?

AQuestion du dédommagementlansle casd * dommagecausépar leloup /Questionof
compensationn caseit was a wolfbasedodamagei

A Surveillancelesloupssontils présentsdansla zoneaffectée? /Monitoring: arewolvesin the
affectedarea?

A Sioui: combieny vivent? Un solitaire? Un coupleou une meute? /if yes: Howmanylive here?
Thelonelytramp? Acoupleor a pack?

A Sinon: était-ceun chier? Etlequel? dédommagemenpar lepropriétaire?)/if no: Wasit
a dog? Andwhichonewasit? compensatiorby the owner?)

AEtaitceun chien,sauvagé Peutétre un hybride dechien/loup?/wasit| o dogf KR a | &
be a mixture of wolf/dog?

°._=.-'. ForGen

Forensische Genetik und Rechtsmedizin
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A Détectiond ¢ A deNanidésurlesanimauxtués?

/ Detectionof DNAfrom canidaeon slaughteredanimals?

A Problématique médico-légale / Forensidegal medicineissue

A Longueexpériencede larechercheetdel * a n a |
destracesAD N/Longexperiencén findingand analyzingDNAtraces

A Probléme ADNfréquemmentde faible qualité et
quantité / Problem: DNAisuallyof low quality and quantity

A La plus importante avancée dans I‘analyse
génétiq U@ /Most important stepin geneticanalysis




A Savoirnutrouver|l ‘ A EBhNwhereto find DNA!
A Marques demorsuressiemarks
A Peauou fourrure/ toison déchiréestomur or skin
A Pensercommele prédateut /Think likethe predatot

A Utiliserle bon matériel/usegoodmaterials
A Exemplade lalingette absorbantee g.seitdry
A Hautementabsorbant Highlyabsorbend
A Humidifiersi nécessairewvoistenit whennecessary

'._ .-'. FOFGEH

Forensische Genetik und Rechtsmedizin
b o . o am Institut Fir Hdmatopathologie GmbH
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A Déterminerle profil ioeemine pattern
A Procéderl ‘ a n@d'‘l & B L 0porb csictions 4

analysis

Canid_upus 72% Canid_upuslet 58 % CanidLupus 11 49 %

C2zcz Canid_upus 50% Schéaferhund 44%

Canid_upus 50% Schéaferhund 44%

LabradofRetrever3s=4 HoV R 240/ e CanisLupus 15%

Mallinois33 %

i) or Gen

“hsische Genetik und Rechtsmedizin
@ stitut Fir Himatopathologie GmbH



A Hybridationde loup
et dechiensde
bergersconnuexnown
mix of wolf (unknown origin) and
shephard 3
A A”ele 92bp /92 bp allele :‘mm

PEZ12: 270,282
PEZ3: 117131
PEZ6: 171

PEZ8: 225/229
FHC2079: 275|

79-60 %o: 59-40 %: 39-20 %:

« | |FCI-1-Hutehunde (6520 %, |~ | Canis_lupus_LET (4520 %) |~
z.B. Belgischer Schaferhund)

i 3 | » |

Bemerkung:

wolf (%): Fuchs (%):
45 %

Hundehalter: Z Word

POF| | AG

Mischlings- Zertifikat

Fingerprint-Zertifikat

Wolf Fuchs
® Hybrid Mischspur
Hund kein Ergebnis
Riss-Zertifikat

=

htsmedizin
bgie GmbH




o I

Nichien ni loup? inodog nowolr2

Riendansnosbasesde donnéesde chienne ressemblea ¢a, rien danscelles
de |OU p / None of our DB dogs looks like that, none of our wolfs looks like that

Approche médico-légale: expliquer la donnée! Qu‘est-ce qui est logique?

Forensic approach: explain the data! What does make sense?

_ Kategorie 1 Kategorie 1 Kategorie 3

Case 1l Canid_upus 72% Canid_upuslet 58 % Canid_upus 11 49 %

Canid_upus 50% Schéaferhund 44%
Canid_upus 50% Schéaferhund 44%

LabradorRetriever35 % Hovawart 24% CanidLupus 15%

ForGen

- ——— - = FOrensische Genetik und Rechtsmedizin
(XX X/ am Institut fiir Himatopathologie GmbH
o @

Mallinois33 %




A Sicen ‘ eastin loup ni unchien.. comparéa nosdonnées /it isnoawol andnot a

dogX(comparedto our data)

A Peutil étre un hy Dride ?/couldit be a mixture?
A 1) estil possibleg u ‘sésbientcroisésd © paint de vue biologique?
O U I ! /1) isit possiblethat they mate in abiologicalway? YES!
A 2) Estce possibleen pratique? Viventils ensemblé peuventils se

renco ntrel’? O U I ! /2) isit technicallypossibl® Dotheylive togethel/ canthey meeteachother? YES!
A 3)Y at ‘deiesd:hiensqui solentde possiblegartenairesproche®

POSS' b I e e /3) Aretherepossibledogpartnersaround? XCan be!

A Y at ‘umebeulebonneraisond ‘* i mp o 3 N(D_H&umli_m@rt@eéﬁ

(1 XX
why not? NO! esam e
(X X J Forensische Genetik und Rechtsmediz
-.. am In tttF Hamatopathologie GmbH
o &b



ADe raresasconfirmésen
AI I em ag N dZO 17)/Rareconfirmedcases’n

Germany (2017)
AFemelleloup et labradott /remaenoit

and Labrador!

AHybridationconfirméeen France

/ Confirmedhybridizationin France

AParForGerETindépendamment
par AntageneFrom ForGen ANIhdependently

from Antagene

APlusieurstudesdémontrent
| ° hy b rlaumgichiendamgtoute
| ' E U/devédsfidshowwolf-dog hybridization

all overEurope

Wie viele «falsche Walfe» leben in der
Schweiz?

Received: 4 July 2017 | Accepted: 3 January 2018
DOL 10.1111/eva 12595

ORIGINAL ARTICLE

WiLEy E.

Widespread, long-term admixture between grey wolves and
domestic dogs across Eurasia and its implications for the
conservation status of hybrids

Matgorzata Pilot!® | Claudia Greco? | Bridgett M. vonHoldt® | Ettore
Randi** | Wiodzimierz Jedrzejewski® | Vadim E. Sidorovich® | Maciej K.
Konopiriski’ | Elaine A. Ostrander® | Robert K. Wayne®

Thiringen
Sechs Wolfmischlinge sollen getétet werden

iere. Es gibt Proteste.

DPLOS | o

OPEN a ACCESS Freely available online

Bucking the Trend in Wolf-Dog Hybridization: First

Evidence from Europe of Hybridization between Female
Dogs and Male Wolves

Maris Hindrikson', Peep Mannil?, Janis Ozolins®, Andrzej Krzywinski®, Urmas Saarma'*

1 Department of Zoology, Institute of Ecology and Earth Sciences, University of Tartu, Tartu, Estonia, 2 Estonian Ei
Forest

nvironment Information Centre, Tartu, Estonia, 3 State

Research Institute “Silava”, Salaspils, Latvia, 4 Wildlife Park Kadzidlowo, Ruciane Nida, Poland

Ecology and Evolution

Open Access

Comprehensive study of mtDNA among Southwest Asian
dogs contradicts independent domestication of wolf, but
implies dog-wolf hybridization

Arman Ardalan™*¢*, Cornelya F. C. Kluetsch'", Ai-bing Zhang'!, Metin Erdogan?, Mathias Uhlén®,
Massoud Houshmand®, Cafer Tepeli®, Seyed Reza Miraei Ashtiani® & Peter Savolainen’

Department of Gene Technology, KTH-Royal Institute of Technology, Science for Life Laboratory, 171 21 Solna, Sweden
*Department of Medical Biology and Genetics, Afyon Kocatepe University, 03200 Afyonkarahisar, Turkey
*Department of Proteomics, KTH - Royal Institute of Technology, 106 91 Stockholm, Sweden
4Department of Medical Biotechnology, National Institute of Genetic Engineering and Bictechnology (NIGEB), 14965/161 Tehran, Iran
“Department of Animal Science, Selcuk University, 42031 Konya, Turkey
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AFait: hybrides eSuédeltalie, France, Sc‘%eden
Pologne Roumanie.. /Fact: hybridsin Sweden )
Italy, FrancePoland Rumaniax ® 3 Finnland
ADe rareasen Allemagnerarecasesn T |
Germany . :
AN ‘ ayt ‘aiiclinemenacepour ~
I | n genefiquedesupsen Vereinigtes  Dinemerk o
Allemagne en Suisse... Rothreadfor the " Konigreich WeiBrussland
geneticintegrity of the wolvesin GermanySwitzerlan& @ K Iland * *en
Deutschiand

AEnAllemagne pasassezle chiens

sauvagepourl ‘ accoudpl e ment T N AR Ukraine

~ 1\ : “ . sterreich —

D S NJXY |y &nougbwii®digsfor matingd Frantich " Rt |

A Augmentation dunombresde casoll , * p ‘?'_ﬁ*‘a"'en
deschiensont prétendumenttué du e Italien .
bétail /increasingrumbersof casesvheredogs Spanien » ]
allegedlyhavekilledf A 3S& G201 XD Griechenland Tiirk"

Portugal



ALenombredu bétail tué
au g me nte/ Number of killed livestock increases

ADe plus en plus dehiens
designéssommeresponsables

/More and more dogs are named to be responsible

AlLesprédateurss * a p p rptus, h e n
et apparaissenplusconfiantset
MO | NS p Fu d e ntS/ Predators come closer and

seem to be more trustful and less cautious

ALespersonnesconcernées
arriventa prendredesphotos

/Affected people take pictures



Aln ‘aglrementpasd * hy beni de s
France, ..... SUISSG, Allemagné K tbereare certainly

nohybridsA y CNJ $vitSdandX X)XPX DS NXY | y & &

AEstil possibled esurglasser | es  hsiypoRivko ovede@ySia?

AOut Quandvotre donnéede référenceestdéjaaltérée (exemple
hybrideSI‘eCOn NUSCOM mEd es IOU pS p u I’S) /Yes:Whenyoureferencedata are already

spoiled(e.g.hybridscharacterizedis purewolveg

AOui Quandvousutilisezla mauvaiseméthodelves;wwifpé-ueF@ rG en

meth U eo»e
ethod O @D ® @» Forensische Genetik und Rechtsmedizin
(XX X am Institut Fir Hdmatopathologie GmbH
(X



AL © Arbithchondrialest parfait dansun but

medicol egallMitochondrialDNA (MtDNA is great in aforensicpurpose

All estdansla mitochondrieet estprésent
plusieursmilliersde fois par cellule; itiswithin the

mitochondriaand occursup to severall000 x imonecell

ADoncvouspouvezavoirdesrésultatsdepuisdes
prélevementshautementdégradéset de petite

gu aNtIte /rhusyoucanget resultsfrom highly degradedand from tiny amounts
of materials

AExempleun seulpoil, excrémentsvieuxos... e

singlehairs feces old bone

AObtenirune séquenceD-Loopesttechniquement Mitochondrial DNA
facilledorénavant Sequencingf the D-Loopis technicallyeasyby now o--

AUneméthodepréférentielledansl © a nADNy s e 3_ ForGen

sche Genetik und Rechtsmediz
preferedmethodin aDNAanalysis

(XX J aml stt t Fir HamatopathologeGmbH
(X



AAnalyse degartiesspécifiquesiu génomedel * ADN

mitochondrial(hypervariablefégionde contrdle)

/Analysis of specific parts of the mtDNA genome (hypervariable/control
region)

ASéquencagéde cesparties(déterminationde paires
de ba86$pécifique£de =’ A/Dancing of these parts

(determination of specific basepairs of DNA)

A Comparaisomle sesséquencesiuxautresde labase
de données(alignemen) /Compare these sequences to others in

databases (allignment) wor -
ADéterminationd ‘* baplogroupe D
etd * haplotypespécifiqueseterminespecifichaplogic: ] &
and haplotype i
f 1229-17 0.0132 ::::: TGjTT g i B T
I 1 1532-17 0.00979 S h i E

I 1632-17

1588-17 0.00232

1072-17 0.0027

1070-17 0.0016 e
1532-17
1588-17

TGT
TET

TET
TGT

TGT

E I
G

1778 >~

NARP

GTG
GTG
G TG

FEEE] EEEE

T TRl T TT T

T Tt T TT T

T Tl TT T

T T T TT T
6T T
T T

16 T TT

lc AAlT 6 T TT

T T6 T TT

lc WAlT 6 T TT
T




STR
SNPs

Recombinaison! /recombination!

Parent& Kinship
Individualisation ndividualisation
Déterminationde trace/rrace

determination

Analysedd ' hy br |

possi ble / Hybridization analysis
possible

Nuclear DNA
Inherited from all ancestors

Mitochondrial DNA (mtDNA)
Inherited from a maternal lineage

#’R QF @i Gﬂ

JMHM
JQ 'R?‘f

i’ﬂ‘

EIE IR RN
\O 'R O ’F/
¥

e
dat i o\
Y/’—\

mtDNA control region

Lignée maternelle!
| Maternal line!

Lienmaternelstrict /strict
maternal relation

Déterminationde
| * o rgéagraphigque

/Determination of geographical
origin

Analyse de
| “ hybri da

impossible /Hybridization
analysis impossible

: ForGen
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.. Human mtDNA Migrations
AH e I‘Itag em ate 'ne I /Maternal from http://www.mitomap.org

inheritence

AClassificatiomes
hal OQroupeSciassification of %2'%%%. Y § tl{'l'le,V
haplogroups “ I, s
ACheZ ‘ h u:sp&difique |
pour chaquepopulation

[ In humans: specific for different
populations

1 30 N 000‘ Thai et al. BMC Genetics (2017) 18:60

AMontrerl Y OMr | g | N 200,000 — BMC Genetics
( mOIeCUIareVé‘ )Shows Canis mtDNA HV1 database: a web-based @ |

oy “« tool for collecting and surveying Canis
origin (,,molecular eve*) mtDNA HV1 haplotype in public database

L] L] L] , - L] L] "
De SPOSSI bilitéssimilaires Cm
i i I MYR
Background: Canine and wolf mitochondrial DNA haplotypes, which can be used for forensic or phylogenetic
O u r I e S ‘ a n I d e S S H 'I analyses, have been defined in various schemes depending on the region analyzed. In recent studies, the 582 bp ’P— [ ——— - ~— - ~—— ~ m
’m’ ar fraament of the HV1 reaion is most commonly used. 317 different canine HV1 haolotvoes have been reoorted in

O @D @ @» Forensische Genetik und Rechtsmedizin
A g 9 (XX X/ am Institut fiir Himatopathologie GmbH
possibilies with canidae e



Echantillon du nord de I‘Allemagne /sample from North Germany:

ADNautosomique
/fautosomalDNA

Analyse d‘association

Loup (5510 %, issu de population russe)

FCI-2- Molloser (4510 %,
exemple Owtscharka)

ADNmitochondrial
/MitochondriaDNA

Job fitle: 005918
RID 72WEY818015 (Expires on 02-01 14:35 pm)
Query ID Icl|Query_183407 Database Name nr
Description None ipti Nucleotid | (nt)
Molecule type nucleic acid Program BLASTN 2.8.0+ P Citation

Query Length 290

Other reports: P Search Summary [ reports] [Distance tree of results] [MSA viewer

(# Graphic Summary
© Descriptions

p ing signifi
Select: All None Selected:0
i1 Alignments o
Description My | doial Queny E Ident  Accession
score score  cover value
[ Canis lupus isolate Ukraine complete genome . 518 518 97% 4e-143 99% KU696397.1
O Canis lupus familiaris haplotype Be44_2 mitochondrion, partial genome U kra I ne 518 518 97% 4e-143 99% KJ637108.1
[ Canis lupus familiaris haplotype Bed4_1 partial genome 1 518 518 97% 4e-143 99% KJ637107.1
[ Canis lupus hapl W2-LT control region. partial sequence: hondrial LatVIa 518 518 97% 4e-143 99% JX508635.1
[ Canis lupus isolate wBlatvia h b gene, partial cds: tRNA-Thr and tRNA-Pro genes. complete - and D-loop. partial 518 518 97% 4e-143 99% JN182063.1
O Canis lupus isolate w28latvia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial 518 518 97% 4e-143 99% JN182083.1
[ Canis lupus isolate willatvia b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: 518 518 97% 4e-143 99% JN182065.1
[ Canis lupus isolate w13latvia cytochrome b gene, partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence; and D-loop, partial sequence: mitochondrial 518 518 07% 4e-143 99% JN182068.1
[0 Canis lupus familiaris isolate PE8 control region. partial 518 518 97% 4e-143 99% HQ126390.1
[0 Canis lupus isolate Tr.C1.D5 tRNA-Thr gene. partial - tRNA-Pro gene, complete sequence: and D-loop. partial sequence: 512 512 97% 2e-141 99% KY0399931
[ Canis lupus familiaris isolate Cf tdz20 hondrion, complete genome 512 512 97% 2e-141 99% KMO061576.1
[ Canis lupus familiaris isolate Cf tdz12 ion, complete genome 512 512 97% 2e-141 99% KMO061569.1
O Canis lupus familiaris isolate Cf_stp82 mitochondrion. complete genome 512 512 97% 2e-141 99% KMO61565.1
O Canis lupus familiaris isolate Cf_psy2 mitochondrion, complete genome 512 512 97% 2e-141 99% KM061548.1




Echantillon du nord de I‘Allemagne /Samplefrom East Germany:

ADNautosomique
/AutosomalDNA

Analyse d‘association

Impossible,
Profil hybride, au moins deux animaux
différents
1 allele seulement de loup des pays

baltes

ADNmitochondrial
/MitochondriaDNA

Query ID Icl|Query_115195 Database Name nr

Description None Description Nucleotide collection (nt)
Molecule type nucleic acid Program BLASTN 2.7.1+ P Citation

Query Length 277

Other reports: » Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer

# Graphic Summary i

1

() Descriptions La tV i a

Sequences producing significant alignments:

Estonia

Select: All None Selected:0

i1 Alignments

OO0 000000 BD o000

Description

Canis lupus nis I familiaris isolate ehy6 hrome b gen: rtial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequenc

nis lupus isolate w32latvi hrome ial tRNA-Thr and tRNA-Pro genes. complete and D-loop. partial mitochondrial

anis lupus isolate wi9latvi hrom ne. partial tRNA-Thr and tRNA-Pro genes. complet n nd D-| rtial sequence: mitochondrial
anis lupus isolate whlatvi ochrome b gene, partial tRNA-Thr and tRNA-Pro genes. complete sequence; and D-| partial sequence; mitochondrial
Canis lupus isolate w3latvia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes, complete sequence: and D-loop, partial sequence: mitochondrial

Canis lupus isolate w36estonia cytochrome b gene, partial cds: tRNA-Thr and tRNA-Pro genes. complete and D-loop, partial

Canis lupus isolate w28: cytoch b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial mitochondrial
Canis lupus isolate w31estonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial
Canis lupus isolate w27estonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial
Canis lupus isolate wi0estonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial
Canis lupus isolate w19estonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial
Canis lupus isolate wi6estonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial
Canis lupus isolate w12estonia cytochrome b gene, partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial

Canis lupus isolate widestonia cytochrome b gene. partial cds: tRNA-Thr and tRNA-Pro genes. complete sequence: and D-loop. partial sequence: mitochondrial

Max
score

494
494
494
494
494
494
494
494
494
494
494
494
494
494

Total
score

494
494
494
494
494
494
494
494
494
494
494
494
494

494

Query
cover

98%
98%
98%
98%
98%
98%
98%
98%
98%
98%
98%
98%
98%

98%

E
value

7e-136
7e-136
7e-136
7e-136
7e-136
7e-136
7e-136
7e-136
7e-136
Te-136
7e-136
7e-136
7e-136
7e-136

Ident

99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%

99%

L

Accession

IN182126 1
IN182087.1
IN182074.1
JN182060.1
JN182058 1
JN182054 1
JN182046 1
JN182049.1
JN182045 1
JN182028 1
JN182037.1
JN182034 1
JN182030 1

JN182032.1
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AGénotyper un chien /iping
a dog!

AM oyenne 78 % JAverage 78 % '

1c lupus lupus

AGénotyper un renard

/Typing a fox!
AM Oyen ne 7 1 % /Average: 71 %

2c lupus lupus

3c lupus lupus

AGéﬂOtyper un |Oup /Typing a 4Cllycaon

wolf!

5C | lycaon
AMoyenne 70 % /average: 70 %

6C | lycaon

7C |l lycaon

8C |l lycaon

9C |l lycaon

Hit 1
CII59 %

CII55 %

C llupus Rus 60 %
C lycaon 75 %

C I lycaon 60 %

C I'lycaon 70 %
C | lycaon 65 %

C | lycaon 65 %

C I lycaon 60 %

Hit 2

Cll 50

Labrador Retriever 45 %

Cl1150 %

Cl155%

ClI35%

Cl140 %

Hit 3
Wolfsspitz 40 %

C I lycaon 40 %

Belgischer
Schaferhund 35 ¢

Wolfsspitz 45 %

Wolfsspitz 45 %

Sallus Wolfshund
35 %

Belgischer Schaferhund 40C | 35 %

Deutscher Schaferhund 35C |1 30 %

C lupus albus 35 %

Sallus Wolfshund
35 %



ASoyezaussihonnéteque poSSibIe s os nonest as possisie:
ACollezauxrésultatset essayezle lesexpliqUET sicwin the resuts andtry to expiain them
AQ U * -eeg|Ui eSt10giqQUE? /what makes sense?
APouvezvousexpliquerlesrésultatS? /cnyou expiain the resuits?
ASoyembjectif,sansaucunPréjugeé se obiecive, without any bias

ANe soyez pas focalisé sur le résultat d‘ensemble!!! /oo not be interested on the overai

result!!!

AEx: Dans un dossier de meurtre: s‘il y a un ADN détectable, peut-il étre réellement
et de maniere fiable relié au suspect? Y a-t‘il une raison qui s‘y oppose? /c.g. murder

case: if there is DNA detectable, can it really and reliaby be linked to the suspect? Are there any reasons against this?

A=> méme si nous travaillons pour notre client, nous sommes engagés

au réS u Itat d eén Ot re trava i I /even though we work for our client, we are commited tozw F@ r G e n

(X X X))
O @D @ @» Forensische Genetik und Rechtsmedizin
(XX X am Institut Fir Hdmatopathologie GmbH
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AD éf| N | I desg f'ou peSde réfé e nceraison nablegDefine reasonable reference groups
AEX:phénOtype fOUI‘FUI’e, COU|€UI,‘ queue Orei”eS/E.g. phenotype: fur, colour, tail, ears

AConcordancentre lamorphologieet lesexpertisesgénétiquespour définir
IeS VraiS I ou pS/ Cooperation between morphology and genetic experts to define real wolves

AEtaussiune coopérationaveclesbiologistescomportementalistesles

v hyb ri d esso nt'i IS p | us d an g ere UQ | Also cooperation with behavic’)ral biologists: are hybrids more

Die Kérpergréssen variieren je nach Unterart erheblich.

Schulterhéhe: 50-95 cm
Rumpflange mit Kopf: 100-150 cm
Rutenlange: 30-50 cm




A Produiredesinvestigationbjectiveset descomparaisons
sansconflitsd * 1 n T/Peé’oﬁn cﬁjettivSinvestigations and comparisons

with no conflicts of interests

ADéfinirl evrai’,loup en concordanceaveclescritéres
morpholog | QUESDefine , real” wolves according to morphological criteria

AConstruiredesbasesde donnéesde référenced * a pes €&
loupset chienset hybridesconnuset minutieusement '

défln iS/ Build reference databases from known and thouroughly defined wolfs and
dogs and hybrids

AEventuellemens ‘ a c csorunaréeére politique /possibly

according to political criteria

AEx: Ldoupitalien (francai9 : loup pur ou hybride deloupe

de bergerallemand?/f g. the Italian (french) wolf (pure wolf or mix betweer Ay "!' TR
wolf and e.g. belgian Shepherd?) S arblet %




Do Do To o Do

L hy b reastdéainstatiéeen Europe eestun phénomenecommun

/Hybridization already takes place in’Europe and is a common phenomenon

IIn ‘ apasde frontierespour prévenirde manierefiablel * hy bretlelat i o
me I an g ed es pO p u I at| ONS/ There are no borders to reliably prevent hybridization and mixing of populations

Certainegnéthodesne sont pasadapteespourdetecterl * hy b rsimed at 1 0O
methods are not suited to detect hybridization (mtDNA)

Lacoopérationentre lesexpertsdesdifférentsdomainesestnécessairgour
définirlescriterespermettantauloup europeend “ € proté@e; cooperation between

experts from different fields is necessary to define criteria for the european wolves to be protected

Il doit y avoirune transparenceconcernaniesdonnéesde référenceet la
définitiond e |0Up P u I There must be transparency regarding reference data and definition of ,,pure wolf*

=== ForGen
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(D] Forensische Genetik und Rechtsmedizin
(XX X am Institut Fir Hdmatopathologie GmbH
(X



FrAv BAVMGARINER,

R SoHN IGNeRIERT
ScHoN WIEDER DIE
NAHRUNGSKETTE.

,Mme B., une fois
encore, votre fils ne
respecte pas la chaine
alimentaire!"!“ / vis s,

again, your son does not respect the
natural food chain!!!“

=== ForGen

aE
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