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Animals can be the Victim
®  Animal cruelty

® Identifying the remains of a lost pet

®  Theft of an animal

Animals can be the Perpetrator

@ Identification of an animal involved in an attack

on a person or other animal

® Identification of an unrestrained animal causing an accident

® Identification of an animal responsible for property damage

Animals can be the Witness
® Animal DNA can link a suspect with a crime scene or victim. Transfer of DNA from
hair, saliva, blood, urine, or feces can occur during the commission of a crime—from
the victim's pet to the suspect or crime scene, and from the suspect's pet to the

victim or crime scene.
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Microsatellite assay for horse parentage testing and identificaf

Equine Genotypes™ Panel 1.1 is a reagent kit for horse parentage testing and identification using
microsatelite (STR) DNA loci. The kit allows co-amplification of the microsateliites in a single
multiplex PCR reaction.

The Equine Genotypes™ Panel 1.1 encompasses the following 17 loci VHL20, HTG4, £HT4,
HMST, HTGE, AHTS, HMSE, ASB23, ASBZ, HTG10, HTGT, HMS3, HWS2, ASB17, LEX3, HMS1 and
CA425 These include the nine loci recommended by the Equine Genetics and Thoroughbred
Parentage Testing Standardization Committee of the International Society for Animal Genetics
(ISAG) and eight additional loci commonly used for horse parentage testing and identification

Reagents and protocols of the Equine Genotypes™ Panel 1.1. kit have been optimized to deliver
similar peak sizes (ampiification yields) for each loci. The kit employs Phusion® Hot Start DNA
Polymerase. Allele callings obtained with this kit represent the true alleles of an individual, instead
of ‘plus-4& peaks’ or “spiit peaks’ typically interpreted when using e.g. a conventional Tag DMNA
polymerase. This is due to the proofreading activity of the Phusion Hot Start Polymerase.

The Equine Genotypes™ Panel 1.1 allows co-amplification of the 17 microsatelites in a single
multiplex PCR reaction. One primer from each primer pair is end-labeled with & fluorescent dye.
After PCR, the fragments are separated and detected in a singls electrophoresis injsction, using an
automated electrophoresis instrument (Figure 1)

The Equine Genotypes™ Panel 1.1. provides all the necessary reagents for amplification of the 17
microsatelite loci. In addition, the kit includes equine control DNA for verifying acceptable PCR and
electrophoresis conditions.

Figure 1. R ive results for the Equ types™ Panel
1 1 usinn control DNA and tamnlate NNA axtractad from hair

Bovine Genotypes™ Panel 1.2 {12 STR loci)

Bovine Genotypes™ Panel 1.2 encompasses all the 12 STR loci recommended by the International
Society for Animal Genetics (ISAG) for routine use in bovine parentage testing and identification,
including TGLAZZ7, BMZ113, TBLAS3, ETH10, SPS115, TGLA125, TBLA122, INRAZ3, BI1813,
ETH3, ETH225 and BM1824. The primer sequences employed by the kit are identical to those
recommended by the Cattle Molecular Markers and Parentage Testing standing committee of ISAG
and they have been valdated in extensive laboratory comparison tests.

The Bovins Genotypes™ Panel 1.2. alows co-amplification of the 12 microsatelites in a singls
multiplex PCR reaction. One primer from each primer pair is end-labeled with a fluorescent dye
After PCR, the fragments are separated and detected in a single electrophoresis injection, using an
automated electrophoresis instrument (Figure 1),

The Bovine Genotypes™ Panel 1.2 provides all he necessary reagents for mplification of the 12
microsatelite loci. In addition, the kit includes bevine contrel DNA for verifying aceeptable PCR and
clectrophoresis conditions.

Click pictures for s full-sized image

Figure 1. Representative results for the Bovine Genotypes™ Panel
1.2 using control DNA and template DNA extracted from hair

Kit per specie domestiche e di
interesse commerciale

RELATED PRODUCTS

> Bovine Genotypes™ Panels 12, 2.2
and 3.1

> Canine Genotypes™ Fanel 1.1

Microsatellite assay for dog parentage testing and identification and 3.1

> Equine Genotypes™ Panel 1.1

Canine Genotypes™ Panel 1.1 s a reagent kit for dog parentage testing and identification using
microsatelite (STR) DNA loci. The kit allows co-amplification of the microsatelites in a single

multiplex PCR reaction.

o,

The C: ypes™ Panel 1.1 kit the following 18 loci: AHTK211, CXX278, oy
REN189018, INUDSS, RENS4P11, INRA21, AHT137, REN189D01, AHTh260, AHTK253, INUDOS, »
INUD30, Amelogenin, FH2848, AHT121, FH2054, REN162C04, AHT171 and REN247M23. These

markers are included in the ‘core panel of loci recommended by the Applied Genetics Committee of

Companying Animals of the

Society for (154G)

Reagents and protocols of the Canine Genotypes™ Panel 1.1. kit have been optimized to deliver
similar peak sizes (ampiification yields) for each loci. The kit employs Phusion Hot Start DNA
Polymerase. Allle calings oblained with this kit represent the true alleles of an individual, instead
of 'plus-A peaks’ or 'splt peaks’ typically interpreted when using .. a conventional Tag DNA
polymerase. This is due 1o the proofreading activity of the Phusion Hot Start Polymerase.

The Canine Genotypes™ Panel 1.1 kit allows co-amplfication of the 19 markers in a single multiplex
FCR reaction. One primer from each primer pair is end-labeled with a fuorescent dye. After PCR,
the fragments are separated and detected in a single electrophoresis injection, using an automated
electrophoresis instrument (Figure 1).

The Canine Genotypes™ Panel 1.1. kit provides al the necessary reagents for amplification of the
19 microsatelite loci. In addiion, the kit includes canine control DNA originating from an ATCC cell
line for verifying acceptable PCR and electrophoresis condtions
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CANINE CODIS

Using a CODIS (Combined DNA Index System) to Fight
Dog Fighting

The CANINE CODIS database is the first multi-agency forensic DNA database of dogs. To
help stop dog fighting using tools of the 21st century, the Missouri Humane society, the
ASPCA, the Louisiana SPCA, and the UC Davis Veterinary Genetics Laboratory have come
together to establish the first ever database dedicated to combating the crime of dog
fighting. This database is similar to the FBI's

human CODIS database used in criminal and

missing person investigations. The CANINE

CODIS database contains individual DNA profiles

from dogs that are seized during dog fighting

investigations as well as profiles from unknown

samples collected at suspected dog fighting

venues. DNA will be used to identify

relationships between dogs and thereby allow

investigators to expand their investigations to

those who breed and train dogs for fighting.

(photo credit®)

Blood collected from dog fighting sites will be searched against the CANINE CODIS
database to identify the source. This database provides the criminal justice system with
a powerful tool for investigating and prosecuting these cases.

Upon seizure of the dogs, cheek swabs are collected and submitted to the laboratory for
DNA testing. The DNA profile is then searched against the CANINE CODIS database. In
the event that the query returns a "hit”, the agency submitting the query sample and the
agency that submitted the database sample are notified. This exchange of information will
help prosecutors to expand and strengthen dog fighting investigations.

Istituto Zooprofilattico Sperimentale
del Lazio e della Toscana M. Aleandri

&% CeMedForVet

Centro di Referenea Nazionale
per la Medicina Forense Veterinaria



APST —Proficieny test 2014 — molecular species identification

SWGWILD Standards and Guidelines

(Version 2.0-Accepted by SWGWILD December 19, 2012)
é NFsI

\nimal. Plant and Soil | races
1.0 Scope

This document provides minimum standards and additional guidelines for wildlife
forensic analysts in the subdisciplines of DNA and morphology. This document covers
good laboratory practices, evidence handling, and training which are central to all
forensic laboratories. They also include critical considerations of phylogeny, taxonomy,
and reference collections that are specific to wildlife forensic science.
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2.0 Definitions 5 3
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Note: These definitions apply to General, DNA and Morphology Standards and Guidelines. Definiti
specific to DNA and Morphology are located in those respective sections.
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Home > Bioscience > Forensic Science > Forensic DNA Analysis > Wildlife Forensics: DNA Analysis in Wildlife Forensic Investigations

Chapter

Wildlife Forensics: DNA Analysis in
Wildlife Forensic Investigations

By Rita Lorenzini, Luisa Garofalo
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FAUNA

Importanza del sopralluogo, prelievo e
conservazione campioni
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STANZA PULITA
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ESTRAZIONE DEL DNA
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TIP1 DI CAMPIONI
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QUANTIFICAZIONE DEL DNA
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AMPLIFICAZIONE DEL DNA

DNA stampo

236 = 68 miliardi di copie
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ANALISI DI FRAMMENTI (STR)
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REFERENCE GENOMES
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QUESITI DIAGNOSTICI

Identificazione di specie

Identificazione ibridi
inter- e intra-specifici

Determinazione popolazione di origine

Identificazione individuale

DNA match

Identificazione del sesso

Test di paternita

Analisi di parentela
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Marcatori diversi vengono
utilizzati a seconda dello scopo:

Individual

—

e [ il

PopA  PopB PopA PopB

Fixed allele Allele frequency
methods
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Mitochondrial DMNA Muclear DMA

Sequencing Microsatellites
or SNPs or SMPs
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Fig. 1. The level of genetic diversity between populations
exhibits continuous variation, from subspecies (dark end) to
extended families (light end). The degree of population (Pop)
divergence dictates the selection of genetic markers and
subsequent analytical methods used to assign a sample to its
geographic origin. SNPs: single nuclectide polymorphisms




VARIABILITA' GENETICA

DNA MITOCONDRIALE
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b) variabilita di lunghezza
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STR (Short Tandem Repeats) nucleari

Corte sequenze di 2-6 basi
Biparentali
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IDENTIFICAZIONE DI SPECIE
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COSTRUZIONE DIUN ALBERO FILOGENETICO

A1, A2, A3,
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C.lupus . X i
Al" BG (37) Istituto Zooprofilattico Sperimentale
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sequenze (992)

C.lupus chanco
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MARCATORI MOLECOLARI
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TRACCE DI SANGUE
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Short Communication - European Roller thief nailed by DNA
found in a bird carrier
Luisa Garofalo, Rita Fanelli, Annalisa Brucoli, Sebastian Cannarella, Rita

Lorenzini

READ ARTICLE  DOWNLOAD

ABSTRACT:

In 2018 a bird poacher, who

used to remove chicks illegally

from their wild nests in Central

Italy, was the focus of a complex

investigation by law-

enforcement. Several clues were

found suggesting his illegal

activity against wildlife, and

some items were seized by the

authorities from his home, including a carrier probably used to restrain
birds. The bird carrier was delivered to the Forensic Genetics Laboratory
(Istituto Zooprofilattico Sperimentale del Lazio e della Toscana “M.
Aleandri”) where evidence of the offence was looked for through
molecular tools. To identify the species of origin for the poached birds,
portions of two mitochondrial markers (Cytochrome b and Cytochrome
Oxidase I) were amplified and sequenced using the DNA isolated from
biological traces that were found inside the carrier. Sequences from the
evidence samples were compared for homology with those lodged in
online genetic repositories. The results revealed that at least one
individual of European roller Coracias garrulus, a protected bird species
listed as vulnerable in the Italian Red List, had been restrained in that pet
carrier. Species identification was further confirmed through comparison
with sequences from an in-house C. garrulus sample. Eventually, the
suspect and seven more people were formally charged with poaching of
protected species, and a long list of further crimes.
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COMMERCIO ILLEGALE DI SPECIE PROTETTE
DOMESTICHE (CANE E GATTO)

Decreto Legislativo 15 marzo 2010, n. 47

"Disciplina sanzionatoria per la violazione delle
disposizioni di cui al regolamento (CE) n. 1523/2007, che
vieta la commercializzazione, 'importazione nella
Comunita e l'esportazione fuori della Comunita di
pellicce di cane e di gatto e di prodotti che le
contengono”

pubblicato nella Gazzetta Ufficiale del 31 marzo 2010, n. 75
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Hindering the illegal trade in dog and cat
furs through a DNA-based protocol for
species identification

Luisa Garofalo', Alessia Mariacher?, Rita Fanelli’, Rosario Fico® and
Rita Lorenzini'

! Istituto Zooprofilattico Sperimentale delle Regioni Lazio e Toscana “M. Aleandri”, Centro di
Referenza Nazionale per la Medicina Forense Veterinaria, Rieti, Italy

2 Lstituto ZDDpr-Dﬁhﬂicn Sperimemz]e delle Regioni Lazio e Toscana “M. Aleandri”, Centro di
Referenza Nazionale per la Medicina Forense Veterinaria, Grosseto, Italy

ABSTRACT

In Western countries dogs and cats are the most popular pets, and people are
increasingly opposed to their rearing for the fur industry. In 2007, a Regulation of
the European Union (EU) banned the use and trade of dog and cat furs, but an
official analytical protocol to identify them as source species was not provided, and
violations of law are still frequent in all Member States. In this paper we report on
the development and validation of a simple and affordable DNA method for species
detection in furs to use as an effective tool to combat illegal trade in fur products.
A set of mitochondrial primers was designed for amplification of partial cytochrome b,
control region and ND1 gene in highly degraded samples, like furs and pelts.

Our amplification workflow involved the use of a non-specific primer pair to
perform a first test to 1dent|fy the speaes through sequencmg, then the apphcatlon
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RILEVAZIONE DI IBRIDI INTRASPECIFICI
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IDENTIFICAZIONE DELLA POPOLAZIONE DI ORIGINE

Istituto Zooprofilattico Sperimentale
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on 7 May 2015
© 2015 Blackwell Verlag GmbH 1 Zoolog Syst Evol Res doi: 10.1111/jzs.12104

Short Communication

Istiruto Zooprofilattico Sperimentale delle Regioni Lazio e Toscana, Centro di Refe Nazionale per la Medicina Forense
Veterinaria, Rieti, ltaly

Insights into the evolutionary history of Cervus (Cervidae, tribe Cervini) based

on Bayesian analysis of mitochondrial marker sequences, with first indications
for e Spcis | CeMedForVet
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IDENTIFICAZIONE DELLA POPOLAZIONE DI ORIGINE
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An Application of Manel's Model: Detecting Bobcat Poac!
Millions, Devin G;Swanson, Bradley T

Wildlife Society Bulletin; 2006; 34, 1; Biological Science Database

pg. 150
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Peer Reviewed

An Application of Manel’s Model: Decting Bobcat
Poaching in Michigan

DEVIN G. MILLIONS, Applied Technologies in Conservation Genetics Laboratary, Central Michigan University, Mt Pleasant, Ml 48859, USA
BRADLEY J. SWANSON,' Applied Technalogies in Conservation Genetics Laboratory, Central Michigan University, Mt. Pleasant, M/ 48859, USA
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Dragons in our midst: Phyloforensics of illegally traded Southeast Asian @Cmm
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Coriano (Rimini),
4 novembre 2017

Coriano, lupo appeso alla fermata
del bus. Due denunciati / FOTO

Le sevizie: aveva la testa fracassata e buchi sul corpo come se avessero
colpito col forcone
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WILD ANIMALS VIGILANCE EURO-MEDITERRANEAN SOCIETY

Last Stop for the Wolf Killers:
Forensic Analysis Puzzies Out a Fierce Crime Against Wildlife

Garofalo Luisa*, Fanelli Rita*, M: 'y Ci Erika**, Fico Rosario**, Lorenzini Rita*
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The recent trend towards an increase in the number of wolves (Canis lupus) in
Italy has led to a resumption of conflicts with human activities and to possible
retaliatory killings. A carcass of a male wolf that was poisoned, tortured, killed
‘and hung on a bus shelter was found in an early morning of November 2017 near ANIMALI
a small Itallan town (Fig. 1). Law enforcement authorities acquired the images
of a surveillance camera that had captured a van circulating during that night
close to the hanging wolf carcass. The van, owned by two workers of a farm,

‘was and finding ‘evidence (blood traces, hairs;

Flg. 2). Blood traces were also found on a pitchfork, trousers and a suit (Fig. 3).
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Ropoats (STRs) loci specific o C. fupus were amplified with the Tutti condannati gli uccisori del

PCR Kit for to the the van. Fhots s 2 ! lupo di Coriano. Lo ha deciso il
procedures in [2]. Negative controls were added to each PCR session to o . AT 2T
R e e mm&. mmwmm“xww”u tribunale di Rimini. Cosi, dopo
m"""”"""‘_ """"_““"""m e e o BRI R poco pitl due anni dal fatto e a
5.0. Statistical support for the DNA match probability (see Results) was e e seguito della richiesta di
using our in-hon built on canine (sheep): E ! -
genotypes from Italian unrelated dogs and wolves [2]. Among the remaining samples collected during the inspection, only a blood : patteggiamento, il titolare
trace found on the running board of the van (Fig. 2B) yielded enough DNA for ¥ o 5
o o e 2 - \ 83enne di una azienda agricola,
belonging to C. lupus. A A suo figlio (43) e un dipendente
A complete STR-based genotype was obtained from the blood trace sample 1 " . . .
e e e o ¢ di 38 anni, sono stati condannati
'same STR muitilocus profile. An estimate of the overall probability of identity ot " : i
was calculated to obtain statistical support for the DNA match. mesi di reclusione, 9 mesi e un anno con la sospensione della pena.

5. The epilogue

The results that the of any two

highly inbred the same
— by ch: alone was app 1 in 700,000. Given that
ot oo it s ) the wolf in italy is in less than 2,000
pitchfork; C. sult; D, trousers. e [3], we that the blood trace on the van

belonged to the wolf killed and hung at the bus stop. The trial
%ﬂu for of article 544bis of the Italian Penal Code is

guu-u :::vm;.}&—-—nmm!ﬂl& currently pending, and is having a wide echo by media.
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Legge 201/2010

ANALISI DI PARENTELA I’ Tratta dei cuccioli

GETTA DUE CANI NEL CASSONETTO, SALVATI
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INTRODUZIONE DI SPECIE ALIENA
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IDENTIFICAZIONE DEL SESSO

Avocetta 40: 17-22 (2016)
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Comparison between two molecular protocols for

sex determination in birds, with implications for the
management and conservation of the Eurasian
Griffon vulture Gyps fulvus
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TECNICHE MOLECOLARI S el
IMPIEGATE NEL LAB:
» PCR end-point + gel di agarosio
» Analisi STR di loci sull'Y (lupi)
> PCR RealTime (next)




CAMPIONI CON DNA MISTO
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Identificazione di specie negli alimenti

N=22 campioni di alimenti sequestrati ad un produttore
sono stati inviati al CeMedForVet dai NAS, per confermare la
presenza delle specie dichiarate in etichetta. L'assegnazione

molecolare ha portato arilevare la presenza inattesa di carne di
pollo e di suino in alcuni alimenti quali:
-Ragu di cinghiale
-Ragu di lepre
-Salame di cervo

-Polpa di anatra e polpa di fagiano
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