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Project TigrisID detailed description

Any samples (from inspected tigers in captivity, wild tigers, suspicious seized
products...) are welcome. Reference samples can include tissue (e.g. collected
by biopsy darts), hair, saliva, blood or faecal samples (droppings). The
research team will provide guidelines and a protocol for the sampling and
shipment of the reference material from abroad. Testing of products potentially
containing biological material of Panthera tigris (e.g. broth, paste) for purposes
of investigation carried out by partner foreign authorities will be also possible.

The output of the project should consist of the following products:

TigrisQuant - RT-PCR assay for specific quantitation of minute amounts of Panthera tigris DNA in heavy-processed
products. The research team plans to employ the testing of mtDNA which is more abundant than nuclear DNA and also
less prone to degradation. TigrisQuant should identify the presence of Panthera tigris DNA exclude falsely positive
results from non-CITES cats and detect the presence of PCR inhibitors using internal amplification control.

TigrisPlex - STR multimix for individual identification of Panthera tigris. The research team plans to select
tetranucleotide STRs, test their discrimination power (polymorphic), robustness and ability for multiplexing. Resulting
multiplex(es) will enable to generate DNA profile suitable for sample-individual comparison or kinship analysis.

TigrisBase - database for storage and comparison of Panthera tigris DNA profiles obtained from forensic, inspection and
reference samples. The database will provide a similar functionality as CODIS database used by the law enforcement
agencies in the field of human identifications.

The chemistries used for TigrisQuant and TigrisPlex are commonly used on a standard laboratory equipment (RT-PCR,
capillary electrophoresis) and there will be no technical obstacles to deploy the products outside the Czech Republic.

All methods and procedures of the project will follow the ISFG recommendations for animal DNA testing - mainly
tetranucleotide STRs, population database, species specific assays, sensitivity, compatibility with current forensic
techniques (RT-PCR, capillary electrophoresis, massive parallel sequencing...).

Table 1: International Society for Forensic Genetics recommendations regarding the use of non-human (animal) DNA in
forensic genetic investigations:

The same procedures to ensure integrity and traceability of the items should be employed in the collection and examination of animal

! samples as undertaken for any other forensic investigation.

) Validation studies from non-domesticated species should use voucher specimens where possible. If this is not possible then a justification
needs to be made for the sample type used.

3 The choice of locus/loci used in species identification, such as, but not restricted to, the mitochondrial genes cyt b, COI, and the D-loop
region, needs to be justified based on the ability to identify the unknown species among those that are close genetic relatives.

4 The nucleotide sequence and map showing the location of the primers used in species testing needs to be provided or referenced to a
previously published article.

5 Intraspecies and interspecies studies should be provided for any novel primer set used in species identification. The process undertaken to
validate the test should be provided, including, but not exclusively, studies on sensitivity, specificity, reproducibility and mixed samples.

6 Primers used to amplify polymorphic DNA should be tested to ensure specificity and reproducibility and should be published in the public
domain.

7 If repeat-based polymorphic loci are used for individualization, tetrameric short tandem repeat systems should be used preferentially.

Sequenced allelic ladders are essential for the accurate designation of alleles and should be used in all STR typing. The number of repeats
8 should be the basis of reporting of results rather than using only the size based on the number of base pairs of any samples tested.

In relationship testing, the mutation probabilities of the STR alleles should be estimated if encountered, or at least the probability of a
9 mutational event occurring should be considered when there is genetic inconsistency at a single or few loci while all other loci show
genetic consistency.

10 | Relevant population and forensic genetic parameters including allele frequencies should be estimated.

A kinship factor should be determined and applied in any calculation. The type of kinship factor applied should be stated clearly and
justification should be made for the factor incorporated.

A comprehensive casefile should be maintained. A likelihood ratio approach is the recommended way to evaluate the weight of the
evidence, considering more than one proposition.

13 | Accreditation should be sought if DNA testing of non-human animal DNA for a particular purpose is to be become routine.
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Background

Trade in tiger parts and products seems to be very extensive not only in Asia but also in Europe due to high demand in
Asian communities living outside Asia. There are many live tigers kept in various facilities and some of these facilities
are probably used as a source of products for black market and are involved in illicit trade. There has been a significant
increase in tiger product seizures in the Czech Republic over the past years. The trade does not just involve bones, claws,
teeth and skins as it is referred by enforcement authorities worldwide. New unknown product types appear - broth, paste,
powder, wine... that are difficult to identify. This trade has unfortunately been more extensive than it has been expected.
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Fig. 1-3: Several complete raw tiger skeletons smuggled from Prague to Hanoi
were seized at the Prague airport (hidden in hi-fi speakers). Frequent seizures are
also claws and teeth as jewellery for happiness.

Fig. 4-8: Many bottles with suspicious liquid, cubes of strange matter and sacks with powder were
seized during Operation Osseus and Operation Tiger Eye at the Prague airport. DNA of Panthera
tigris was found in numerous of these products?.
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Inspections of tigers:

CEl has resolved to inspect all tigers kept in captivity in the Czech
Republic (CR) and take their DNA samples. Totally 404 tigers were
recorded in the CR in the last years, but only 130 of them were still alive
and present in the CR in 2017. Most of the tigers are in private facilities,
only 40 in zoos. CEI has so far collected 180 genetic samples - 136
samples of hair and 44 faecal samples.

Many tigers have been traded and transported to or from the CR within the
EU (71 tigers since 2015), some tigers were exported from the CR outside
the EU, even to Asian countries as Vietnam or Thailand (totally 57 tigers
since 2006).

Many discrepancies in records were found including suspicious deaths and
missing tigers. Alleged high mortality of adults and tiger cubs was found —
normal life expectancy for tigers (both in the wild and in zoos) is about 20
years, tigers in private facilities in the CR die at the average age of 5 years.
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The aim of the project is to develop novel tools for DNA . .
based identification of biological material of Panthera T| g risS | D
tigris species. Major components of the project are:

TigrisQuant

JUR TigrisQuant - to develop and validate methods for
species identification of Panthera tigris in heavy- * RT-PCR assay for specific quantitation of
processed material as broths, tiger paste, wine, boiled ez Fanthera tigris DNA

bones etc.

JUR TigrisPlex - to develop STR kit(s) for individual
identification of tigers (multimix for silmultaneous
amplification of informative STR loci)

JUR TigrisBase - creating a database for storage and
comparison of DNA profiles from reference, inspection
and unknown forensic samples of Panthera tigris

There is no legal obligation for breeders to keep official documentation
confirming disposal of dead bodies.

Fig. 9: Tiger inspections done in the CR Illegal trade is not confined to state borders - a global

approach is important!

Fig. 10: Number of died tigers at a certain age
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In connection with the increasing number of How other countries can be involved:

seized tiger products it is assumed some
breeders may be involved in the illegal trade
in tiger products organized most likely by
persons from the Vietnamese community
living in the CR.

The problem of heavy-processed products probably containing
tiger DNA is not just about the CR. For example bottles with
strange liquid were found during the raid in Tiger Temple in
Thailand in 2016.

The key point of the project is an accurate population study
needed for the kinship calculations. The higher number of DNA
profiles from unrelated individuals will result in more precise
population data of used STRs and thus more precise statistical P R R
calculations (confirmation of database hit between the stored Fig. 12: The Tiger Temple raid - seized dead
profile and unknown forensic samples). animals and products (Thailand, 2016)

Why is there a need to deal with tiger genetics?

There are numerous scientific papers on DNA identification of Panthera tigris species but unfortunately the published
studies do not fully follow the recommendations of ISFG (International Society for Forensic Genetics) for non-human
DNA typing? (see Table 1).

Identification of tiger DNA in heavy-processed materials such as broth or paste is extremely difficult because DNA is
often degraded due to the long boiling used in product preparation and sometimes mixed with genetic material of other
species, including plants. Investigation of these cases is complicated and often unsuccessful because the key evidence
(presence of tiger DNA) is impossible to gain.

In order to address the mutation rate of the selected STR markers the research team need to obtain
approximately 100 samples from unrelated individuals.

The input of Interpol or Europol for the project is based on the position as leaders of international
enforcement collaboration. Although the research will be carried out by the Czech Republic it would
nevertheless be more effective if information, experience and results will be shared with other countries.

The aim of suggested activity is collaboration with tiger range and consuming countries as well as with
countries where tigers are held in captivity, with their authorities and forensic laboratories especially for the
purposes of obtaining other samples. Samples will be used in the research (population testing, statistical
evaluation of mutation rate done by ISFG recommendations) and consequently added to the TigrisBase. The
database is being created by the Czech Republic based on the Czech collected samples but can be easily
extended to an international database in future (for example similar to RhODIS database focused on rhinos
and led by University of Pretoria).

Individual tiger identification seems to be the only way how to trace the source animals and producers. However such
profiling is currently not feasible since no individual markers are known and tested.

Hence enforcement authorities have no tools and means
how to match seized tiger products with suppliers.

Sharing of DNA samples between countries (enforcement authorities, labs) could
be limited by certain restrictions by CITES or national rules so an official
platform for collaboration would be very appreciated. Moreover, mutual
agreements about collaboration and sharing tiger DNA samples can be signed
by authorities of concerned countries.

The Czech Republic has currently approved a new research
project focused on tiger genetics that has been planned to
last for 4 years. The main resources for the research will be
covered by the grant of the Czech Ministry of Interior. The
project and its results should help to reduce national and

' . . . S The subsequent goal is sharing experience and providing results of the genetic
international crime with Panthera tigris parts and products.

research to other countries and relevant authorities. The research team
expects to publish results in scientific and forensic journals so that they can be
widely used by forensic and enforcement authorities.

Fig. 13: Sample of tiger hair
collected in the CR

Fig. 11: Atiger held in private facility in the CR



