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Abstract

The European registry LAREU is providing an onlmgistration system for breeders and
owners of South American camelids (SACs), freet@rge. Founded in the year 2005, over
11000 animals from more than 10 European coungiesstored in LAREU’s database up to
now, with a yearly growth of about 15%. In 2008 LAR has suggested an international
standard for DNA markers of SACs for parentagefiation, which has been developed in
the following years by ISAG (International Societly Animal Genetics) and is being moni-

tored by regular ring tests since then. The stahdat of 14 markers is now being used by
several European laboratories collaborating witlREAJ. After giving some details on the

main features of the LAREU registry, the new in&ional DNA marker set is presented and
the procedure for DNA testing and checking the piage in SACs with the new marker set
within the LAREU registry is described.
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I ntroduction

The transparent borders within the European Unrenoéfering breeders of South American
Camelids (SACs) great opportunities for improvihg genetics of their animals, both with
respect to fiber quality as well as to conformatamd health. An essential factor in a success-
ful breeding program is the detailed knowledgehaf &nimals’ ancestors, which can only be
asserted by means of genetic information, on trstesbaf which a reliable pedigree can be
built. DNA testing and parentage verification gbatas and llamas is frequently done by na-
tional camelid associations, who have their owra detses, with no possibility (or intention)
to share their animal data. They work together idt¥A labs of their choice, who usually
perform their DNA analyses using their favorite itfate” DNA marker sets. Unless one is
willing (and in a position) to retest parents ami< by the same lab, there is obviously no
way to obtain reliable pedigrees for animals acessociations and national borders. Another
important aspect for the animal breeder of a udii@iropean registry is the possibility to
follow the pedigree of an animal, if it changes ewahip and with it most likely also the na-
tional association where it was originally register

LAREU was founded with the intention to overcomest shortcomings. The general philos-
ophy of LAREU is to provide just a registry, theeation and maintenance of stud books and
other “quality” criteria, usually depending on thpecific breeding aspects of the different
camelid associations, should stay in their respulitgi The LAREU members have access
only to the information on the animals which hawe=ib entered into the database by them.
But they are free, of course, to extract materaimf the LAREU database and provide it to
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their canelid association. In this respect LAREBwS itself as complementary to the (many)

national and regional camelid associations.

In section 2 we will describe the basic functiotyatif the LAREU registry and present statis-

tical material from the LAREU database. In sectBowe present the new DNA marker set as
defined by ISAG, and then describe in section 4pteeedures developed together with in-

ternationally accredited DNA laboratories to pravil transparent and reliable system for the
camelid owner to obtain and evaluate the DNA dé&ti®animals. Section 5 concludes this

paper with some ideas of further plans and devedmisn of the LAREU registry.

The LAREU Registry

LAREU was founded in 2005 as a truly European tegisy a group of camelid owners from
Finland, France, Germany, Italy, Sweden, Switzerland The Netherlands. It was clear from
the beginning that only a low-profile personnetsture would have a chance of a long-term
reliable service. It was the idea of the foundingnmbers to create a computer-based system
where the animal registration is done by the owngssg electronic input masks from a (at
that time still to be created) LAREU webpage (wvarelu.org). Legally the structure of
LAREU is that of a Swiss association, with seaBiig/Glis, Vallais, Switzerland.

It was very fortunate to find a provider willing tst and support LAREU’s database on an
honorary basis: TASSO e.V., with seat in Germarthe@vise this project would not be pos-
sible as it was planned. TASSO [1] is managingrgeladatabase for searching and finding
lost animals, mostly cats and dogs, and is stroagfjaged in animal welfare projects. All the
programming for the database access and the conéisyy services is done by the CEO of
TASSO, together with the author of this article.eTtata of the animals registered with
LAREU are entirely separated from the TASSO datapasd the LAREU registration soft-
ware has been developed independently.

Protection of privacy is an important feature ofRBU: Each animal owner creates his own
account where he enters his breeder data (the todmkfilled is shown in fig. 1) and the data
entered are visible only to the owner of the LAR&td¢ount.
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Farm name |

Farm abbreviation |

[ sendemaitolaREU |

Title Mr. - (e.g. Dr., Prof. etc.)

Family name [

First name |

Street/House-No. |

Country Switzerland -
Postal-Code/ City | |

Telephone 1 + 41 ‘ ‘

(e.g. private)

Telephone 2 +[a1 | |

(e.g. business)

Mobile phone + a1 | |

FAX sBr | |

eMail-address |

HomePage |

| Submit |

Figure 1: Input mask for the registration of a new owneefder. Once all the data are en-
tered, pressing the “submit” button will transfdre data to the LAREU database. Each ac-
tion on the LAREU system is acknowledged instaniasig by an email generated automati-
cally without human intervention. The essentiabinjor the flawless communication between
LAREU and the breeder is a valid email address.

As one can see from fig. 1, the language chosethéomasks and for any further interaction
with the LAREU registration system is English. Th&REU webpage itself (other than the
registration part which is reached by a link acit@sghrough the menu) is not yet hosted by
TASSO. It is maintained by the author in ten Eusypéanguages, not always consistently,
with the help of a translator team. These perststsserve as national contacts for the owners
and breeders registered with LAREU. Once registaiiditl LAREU, a breeder identifies him-
self by a breeder number and a password, both gedvin an automatic email by LAREU
after the first registration action. With breedember and password (the breeder can change
his password at any time) one can login to LAREU start registering the animals.
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Name of Alpaca

Register-No. in other Association
Country of other Association

Date of Birth

Country of Birth
Species/Type/Cross bred

Sex

Register Alpaca

—

France -

| Huacaya ¥ [|cross bred

-

Transponder (Chip)

Other mark (eg. earmark)

|
Position of mark ]
|
|
|

DNA Type No.

Eye Colour

Colour white i

Father | |

Mother [ |

Owner [ |

Breeder |13 |Mag. Erasmus von Rotterdam

Figure 2: Input mask for an alpaca. There are separate mé&skslpacas and llamas. For
several entries (e.g. species, color) a pull-dowenmis available to facilitate the input pro-
cess. Alpacas and llamas are logged in separatistrégs.

For the registration of his animals, a breedertbdsl another online form, as shown in fig.2
(the “submit” button on the bottom is omitted iretpicture). The registration of animals
should generally be done by the breeder. An owrestter can transfer an animal to another
owner, usually when the animal has found a new hdeeeral herd management options,
such as “View” or “Change” are implemented as wBlbuble registration of breeders and
animals is blocked by system, checking the namedseamail addresses of the breeders, and
the transponder numbers of the animals.

Search functions through the database, accesseag af other owners (as is frequently im-
plemented in commercial registries, such as inApaca Registry International, AR, in the
United States), will not to be provided as a matfeurinciple.

At present (July 2013) over 1600 breeders and rtiae 11000 animals (7300 alpacas and
3900 llamas) are registered in the LAREU databasming from more than 16 European
countries. Most of the animals are registered enEe and Germany, followed by Switzer-
land, the Netherlands and Belgium.

Development of an International DNA Marker Panel for Camelids

LAREU has recognized from the beginning the impwtaof a Europe-wide registry, and,
for the reasons given in the Introduction, of aldkvide standard of the DNA markers used
for SACs. In 2007 LAREU has contacted the “Inteioradl Society of Animal Genetics

4
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(ISAG)”, responsible for the standardization ofraal DNA typing, and suggested a research
program with the aim of finding a suitable set ddrkers for SACs. During the XXXI. Con-
ference of the International Society for Animal &gcs in Amsterdam, in spring of 2008,
representatives of the LAREU board of directors migh about 50 researchers in animal ge-
netics for a special meeting, organized and chagebr. Cecilia Penedo, Veterinary Genet-
ics Laboratory, University of California at Davis¢ Davis), USA. A working group was
created and it was decided to conduct a worldwitg test, convened by UC Davis, to estab-
lish a suitable set of DNA-markers for parentaging in camlids. A total of 17 laboratories
from Europe, the United States and Australia ppdied in this two-year ring test. After a
second ring test for verification of the initiaktdts, the final marker set was published in the
2012 ISAG conference. This set consists of 14 miarkehich are shown in fig. 3.

ISAG RECOMMENDED MINIMUM PANEL - Llamas and Alpacas
Locus Forward Reverse Size Range
LCAS5 GTGGTTTTTGCCCAAGCTC ACCTCCAGTCTGGGGATTTC 178-218
LCAS8 GCTGAACCACAATGCAAAGA AATGCAGATGTGCCTCAGTT 211-261
LCA19 TAAGTCCAGCCCCACACTCA GGTGAAGGGGCTTGATCTTC 80-122
LCA37 AAACCTAATTACCTCCCCCA CCATGTAGTTGCAGGACACG 124-174
LCAB5 TTTTTCCCCTGTGGTTGAAT AACTCAGCTGTTGTCAGGGG 159-193
LCAB6 GTGCAGCGTCCAAATAGTCA CCAGCATCGTCCAGTATTCA 216-266
LCA94 GTCCATTCATCCAGCACAGG ACATTTGGCAATCTCTGGAGAA 187-213
LCA99 CAGGTATCAGGAGACGGGCT AGCATTTATCAAGGAACACCAGC 263-297
YWLL29 |GAAGGCAGGAGAAAAGGTAG CAGAGGCTTAATAACTTGCAG 210-232
YWLLA0 |CACATGACCATGTCCCCTTAT CCAGTGACAGTGTGACTAAGA 176-190
YWLL44  |CTCAACAATGCTAGACCTTGG GAGAACACAGGCTGGTGAATA 84-136
LCA56 ATGGTGTTTACAGGGCGTTG GCATTACTGAAAAGCCCAGG 133-171
LGU49 TCTAGGTCCATCCCTGTTGC GTGCTGGAATAGTGCCCAGT 219-249
LGUS0 CTGCTGTGCTTGTCACCCTA AGCACCACATGCCTCTAAGT 183-201

Figure 3: The panel of DNA markers recommended by ISAGi&DNA typing and parent-
age testing of llamas and alpacas. In the firsuowh the marker names are shown, the sec-
ond and third columns give the start (“forward”) drstop (“reverse”) sequence of the basic
amino acids defining the markers on the singlersissl DNA chain. The last column con-
tains the variation of repeats of base pairs ly{aghongst other amino acid chains) between
the start and stop sequences.

The key to DNA identification, namely the variabyjlof the number of base pairs in the
markers was an important criterion in the defimtaf the final panel. This set is now used by
the DNA laboratories working together with LARE&ésnext section), which had to adapt
their analysis procedures accordingly. It is Védegly that other laboratories in Europe and
around the world will now follow this development.
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The LAREU DNA Ordering System

The ordering procedure for DNA typing and parentagefication as well as the delivery of
the results by the DNA laboratory had to fulfiletihequest, as in the case for the registration
process, of zero personnel involvement on the gideAREU. All the “manual” work, such
as taking the DNA sample, sending it to the DNAolabory of his choice together with an
order form specifying the requested services, isifto the hands of the breeder. The DNA
laboratory executes the “manual” tasks of writingpith for their services and transfers the
DNA results to the LAREU database. Each of thespssis supported with the automatic
generation of order forms, confirmation emails floe breeder and sections of the relevant
animal information for the DNA laboratory. As areuitable consequence, such an “automat-
ic”, web-based ordering system can only be creati#id a lot of expert programming work.
This is true not only for the LAREU part, but alsartly for the collaborating DNA laborato-
ries, which have to prepare their systems to comeatsmwith the LAREU database. Still, the
programming work on the side of the laboratoryinsited to the update of the animal infor-
mation supplied by LAREU, adding the allele infotioa for all the 14 legal markers. The
laboratory is free to add further DNA markers beside international standard, if it seems
useful to them. Up to now, LAREU works togetherhwithree DNA laboratories, one in Ger-
many (Certagen [2]), one in France (Genindexe EBjil one in the Netherlands (Van
Haeringen BV [4]). All of them are internationalgccredited according to the I1ISO17025
standard. The breeder has the option to chooseoaakary through a menu provided by the
LAREU system, where links to the laboratories imgm@l and to the prices in particular are
provided. The laboratories have agreed to giveiappidce reductions to LAREU members.

In order to enable the breeder to collect the DNatarial from his animals, LAREU has pro-
posed a simple, non-invasive method, using sodadlgvabs”, a kind of Q-tip-like cotton
stick, named Genotube Livestock (see fig. 4), peeduby Prionics [5]. The swab comes in a
plastic tube and can be removed from the tube $ipall plastic handle. The swab is removed
from the tube and introduced into the nose of tienal, some 5-6 cm deep, and rubbed vig-
orously up and down the nasal wall to collect tiéADmaterial. The swab is then placed back
into a plastic tube and can then be sent to thardabry.
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Figure 4: Swab by Prionics [5] used for collecting the DNAmple from an animal. The
swab can be ordered through the DNA laboratoryngsan ordering form provided by the
LAREU system. The swab carries a unique numbeartgoer identification.

The swabs can be ordered through the DNA laboratoryrdering form in pdf format con-
taining the breeder’s return address as well aadlieess and the fax number of the chosen
DNA laboratory is appended to the order confirmagonail. The breeder only needs to enter
the number of desired swabs and his signaturedgigmder forms were a request from the
laboratories to initiate the business relation). dgotiations are therefore done between the
breeder and the laboratory, without any intervenfrom LAREU, except for the necessary
(and automatic) production of ordering forms ane émimal / DNA information transfer to
and from the laboratory.

The DNA typing for an animal then proceeds as fefipA list of animals without DNA typ-
ing is shown by the system and the animal to be Byp&d is selected. The selection is con-
firmed by an email with two pdf-Files appended, ethimust be printed out. One of the pdfs
contains the DNA order with the animal informatidhe address of the laboratory, and the
breeder’s address as entered it into the LAREUbda®& The order is in two languages: Eng-
lish and German for Certagen, English and Frenclégnindexe, and English and Dutch for
Van Haeringen BV. The second page of the pdf costthe order form for the swabs (see
above). On the DNA order form the breeder only toasote down the date of the DNA sam-
pling, the serial number of the swab, and the dathe submission. With the breeder’s signa-
ture he also authorizes the laboratory to tranmeitDNA data to the LAREU database. The
second pdf contains a bar code together with theenaf the animal to be DNA-typed and its
LAREU number, which the breeder has to cut out glug onto the swab tube for unique
identification in the laboratory. The same bar cadalso printed onto the ordering form con-
taining the animal data.
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Detail-View of Alpaca-Data

GK Orinya
Eacs ﬁREU-OU:;‘IIdﬁ
Mame of Alpaca GK Orinya
Register-Mo. in other Associations
Country of other Association
Date of Birth 17.04.2005
Country of Birth Germany
Species/Type/Cross bred Alpaca  Suri
Sex female
Transponder (Chip) 2T8025200258507
Position of mark Hails links
Other mark (eg. earmark)
DMNA Type No. L1222000485
Eye Colour mittelgrau
Colour white
Father Apollo (T8)
Mother Hijona (21)
Craner Dr. med. vet. lona Gunsser (2]
Ereeder Dr. med. vet llona Gunsser (2]

Additional Information Mo additional information

Detailled DNA-Information

LCAS LCAB LCA1S LCAST LCASE LCABS LCABE LCAS4 LCASS LGU4S LGUSD YWLL2Z3 YWLLAD YWLLA4

182 237 102 142 137 183 226 205 74 241 184 216 182 2]
128 241 116 154 139 187 226 205 292 241 182 220 124 112
[ iew Pedigree | [ Return to list | [ Star-Page |

Figure5: Detailed view of the animal data within the LARE}$tem, containing also the
DNA information. The DNA Type No. is generated iatitcally during the data upload.

When the laboratory receives the order form, it s@ind an invoice to the breeder’s address
as given on the form. After payment is received, EiNA typing is carried out and the DNA
data are uploaded to the LAREU data base. Wherhtppens, the breeder will receive an
email from LAREU stating that he can now inspea DNA data of his animal. The DNA
data established by the laboratory can be fourideabottom of the detailed view of the ani-
mal. The full DNA information is given by three &g, where the allele lengths for each
marker are displayed (see fig. 5). The LAREU sys&dso generates a DNA number (“DNA
type No”), which will appear in the detailed viewaell. The LAREU DNA type number has
the following format: LyyllOOOxxx, where yy notekd year of the test, “Il” the laboratory
number, and “xxx” the internal order number witkine LAREU system. A typical DNA type
number will look like this: L1222000495, as candaen in fig. 5.

In general the parents have already been DNA-tgpeldthe breeder now wishes to verify the
parentage for his cria, for which he has sampledXNA using the swab according to the
description above. DNA typing plus parentage veatiion can be selected in a mask by
checking the boxes for “mother” and / or “fatherhese boxes can only be checked when the
DNA-typing has already been done in the LAREU gsystsee fig. 6.
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Place DNA order at Certagen GmbH - Germany

Animal No. AREU-009711

Animal Name GK Sapiro Y| DNA typing
Species Alpaca

Sex male

Date of Birth 27.08.2012

Mother Hera (37) verify Mother
Father GK Miraculix (971) verify Father

Figure 6: Mask for ordering DNA-typing and optionally parage verification. Mother or
father or both can be selected only, if they areadly DNA-typed.

Parentage verification can also be done in a stpatap after DNA-typing. In this case no
DNA-material has to be sent in. As proof of thereot verification of the parents, the
LAREU DNA number will receive an appendix with “FMVf the father was verified, and
“MV”, if the mother was verified. A typical DNA nuber with both parents verified will look
like this: L1223000278FVMV. In case the parentageld not be confirmed, this will be stat-
ed in the confirmation email and no appendix totAREU DNA number will be generated.

Conclusions

The LAREU registry is running now successfully foore than six years and the number of
registrations is showing a constant increase a2156 each year. New features of the registry
are being added, the most recent one (and the coogtlex one so far concerning the infor-
matics side) has been the DNA ordering, workingelp together with three renowned DNA
laboratories in Europe. Registration with LAREU lheen free of charge and it will stay like
this, based on the continued enthusiasm and dexticat the key players in the system de-
velopment. LAREU’s registry, and the DNA projectparticular, has a piloting function in
demonstrating the great advantages of a unifietesyscross Europe’s borders. There are
still a number of further projects on the LAREU&do list, such as an “infinite pedigree”
which would allow following the ancestry over anlimited number of generations. Another
project is to offer the registration system in sal/éanguages (English, French and German
seem a natural choice to start with).

One of the important projects of the LAREU registmhich was not mentioned so far, could
not be offered for free: LAREU has created, stgriim the year 2006, the production of an
animal passport, modeled along the lines of thenegpassport. It took some years to make
the value of the camelid passport evident to treeders, but now the numbers of ordered
passports is rising quite strongly. It is hoped tih@ conscious community of breeders and
owners of alpacas and llamas will also discovengbe value of a verified ancestry.

References

[1] TASSO-Haustierzentralregister fir die Bundesi#ik Deutschland e.V.,
Frankfurter Str. 20, D-65795 Hattersheim/Hak.: +49 (6190) 93 73 00,
Internet: www.tasso.net

Session 43 Theatre 10



64 th EAAP Annual meeting, 25-30 August, 2013, Nantes, France
Symposium on South American Camelids and other Fibre Animals

[2] Certagen GmbH, Marie-Curie-Str.1, D-53359 Rheich, Tel.: +49 (0)2226 / 8716-00,
Fax.: +49 (0)2226 / 8716-04, Internet: wwwtagen.de

[3] GENINDEXE - Laboratoire d'Analyses Génétiquesue des sports,
F-17000 La Rochelle, Tél : +33 (0)5.46.30669 Fax : +33 (0)5.46.30.69.68,
Internet : www.genindexe.com

[4] Dr. Van Haeringen Laboratorium b.v., P.O.Bo»8408IL-6700 AK Wageningen,
Tel: +31 (317) 416 402, Fax: +31 (317) 428,1fternet: www.vhlgenetics.com

[5] PRIONICS AG, Wagistrasse 27A, CH8952 Schlietgwijtzerland,
Phone: +41 (0)44 200 2000, Fax: +41 (0)442W10, Internet: www.prionics.com

10
Session 43 Theatre 10



64 th EAAP Annual meeting, 25-30 August, 2013, Nantes, France
Symposium on South American Camelids and other Fibre Animals

WLAREU

ti
t
i

11
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Llama & Alpaca Registries Europe

Christian Kiesling
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- Short History of LAREU

- Some Statistics of the LAREU Registration
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- DNA ordering within the LAREU system
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LAREU
Llama & Alpaca Registries Europe
www.lareu.org

C. Kiesling, 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 1

Short History of LAREU

YILAREU

*i
t
i

o First meeting of breeders interested in a European registry during
the 1995 Camerino conference on SACs (Italy)

o Biggest problem recognized at that time:
How to realize a European registry with minimum
administrative overhead? — internet-based!
O Discussions with CEO of TASSO e V. in 2004
(large registry for pets, mainly dogs and cats, retrieval system for
lost pets, active in animal welfare, Internet: www.tasso.net) eb‘ea\“
Offer to host the data base for a European registry of SACs }\,%u/g“\‘

O  Founding Assembly in Stettlen (CH), November 6, 2005

O Start of free online registration system on March 10, 2006

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013
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Characteristics of the LAREU Registry

sILAREU

H
ti
¢

o Web-based interface for the user (“breeder”)
© Login / registration only with valid email address (+ breeder nr. / pw)
© Breeder/ animal data are entered by the breeder/owner only

© Name/email of the breeder and chip numbers of the animals
are checked for uniqueness (no double registrations)

© Data are protected: only the breeder has access to his data

o Pedigree is represented (in principle with infinite nr. of generations)

© Registration and use of system free of charge

© Animal passport offered (charge to cover cost of production)

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013

Time-Development of Registrations < _
Total of 10565 SACs, alpacas: 6850, llamas: 3715,
yearly growth by ~ 15-20 %
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C. Kiesling, 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 4
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-
Breakdown per Country  (StatusFeb. 7,2013) 591§
Coun.try (fract. Anim. NL NOSE AT gg
of animals) /Own. T
GB
AT ( 37%) 6
BE ( 2.6 %) 7 o %
CH ( 76%) 10
CZ ( 06%) 9
DE (31.9%) 7
DK ( 0.1%) 5
FI. ( 21%) 5 DE
FR (32.9 %) 6
GB ( 0.2%) 2
IT ( 40%) 10
NL ( 4.1%) 8
NO ( 0.5%) 5
SE ( 21%) 9
Breeders total llamas alpacas FI DK
1454 I 7 110565 | 3715 6850

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013

Alpacas: Breakdown by Type and Color E.

multi4.5 % grey multi 3.7 %
grey B — ey

4.7 % g

7

/4.3 %

Huacaya (91.3 %) Suri (8.7 %)

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013
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The LAREU DNA Project

VILAREU

'
t
i

1]

Py

DNA testing required by several associations, but no common
marker standard, no reliable pedigree check across systems

LAREU started an initiative for a world-wide standard of markers
for parentage testing in alpacas and llamas, established contacts
with ISAG (International Society of Animal Genetics)

ISAG Conference in Amsterdam (2008): first ring test agreed

Conference in Edinburgh (2010): results published

“Standing Committee” for Camelids founded within ISAG in 2010

Collaboration of 3 accredited DNA labs who also participated in the

ring tests, starting in spring 2012

2" ring test completed in 2012

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013

-
il
The Official DNA Marker Panel (ISAG) for SACs < )
ISAG RECOMMENDED MINIMUM PANEL - Llamas and Alpacas

Locus Forward Reverse Size Range
LCAS GTGGTTTTTGCCCAAGCTC ACCTCCAGTCTGGGGATTTC 178-218
LCA8 GCTGAACCACAATGCAAAGA AATGCAGATGTGCCTCAGTT 211-261
LCA19 TAAGTCCAGCCCCACACTCA GGTGAAGGGGCTTGATCTTC 80-122
LCA37 AAACCTAATTACCTCCCCCA CCATGTAGTTGCAGGACACG 124-174
LCABS TTTTTCCCCTGTGGTTGAAT AACTCAGCTGTTGTCAGGGG 159-193
LCAG6 GTGCAGCGTCCAAATAGTCA CCAGCATCGTCCAGTATTCA 216-266
LCA94 GTCCATTCATCCAGCACAGG ACATTTGGCAATCTCTGGAGAA 187-213
LCA99 CAGGTATCAGGAGACGGGCT AGCATTTATCAAGGAACACCAGC 263-297
YWLL29 |GAAGGCAGGAGAAAAGGTAG CAGAGGCTTAATAACTTGCAG 210-232
YWLL40 |[CACATGACCATGTCCCCTTAT CCAGTGACAGTGTGACTAAGA 176-190
YWLL44 |CTCAACAATGCTAGACCTTGG GAGAACACAGGCTGGTGAATA 84-136
LCAS6 ATGGTGTTTACAGGGCGTTG GCATTACTGAAAAGCCCAGG 133-171
LGU49 TCTAGGTCCATCCCTGTTGC GTGCTGGAATAGTGCCCAGT 219-249
LGUS0 CTGCTGTGCTTGTCACCCTA AGCACCACATGCCTCTAAGT 183-201
replaced| LCA24 |after second ring test /

range of base pair repeats

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013
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Realization of the LAREU DNA Project

SILAREU

'

We now work with three officially accredited DNA labs:
Genindexe (France), Certagen (Germany), van Haeringen BV (The
Netherlands)

Principal steps for the DNA typing / verification process at LAREU:

1. Links to the DNA labs, contains conditions and prices, order form
generated by LAREU and sent via emall (legal aspect: client agrees
that data will be uploaded to the LAREU data base)

2. LAREU is not involved in the negotiations between lab and breeder

3. DNA-Orderingis done via the LAREU website (emails are generated)

4. The lab waits for payment, does the analysis, and uploads the DNA
data. Email sent automatically to breeder / owner after upload.

5. Method of getting DNA material: ,swabs”
(to be ordered at the DNA lab)

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 9

-
Method to collect the DNA Material 3

Prionics ,Genotube Livestock” -,swab“ (ordered from the DNA lab)

Method: rub against inner nasal wall (can be done by breeder / owner)

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 10
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Ordering Process for DNA Typing / Verification

™=

Number of animals to display per page: Al [~] Display animals | without DNA-typing [+]

You have registered 67 animals (47 Liamas and 20 Alpacas)

| Place Order ] 3 Lucile de Garenne Llama female light wool 31.12.1993  1F28065B63
[ Place Order | 21 Hijona Alpaca female Suri 01.09.2002  999000000472957 order placed

GK Bugato Llama gelding light wool 22.05.1996 977200001439514
[ Place Order | 24 Djebelle Llama female lightwool  01.01.1993 1F4B513213
[ Place Order ] 25 GK Cecile Llama female light wool 10.03.1997

Place DNA order at Certagen GmbH - Germany
Email sent to

Animal No. AREU-009711 .

C . [ DNA lab with
Species Alpaca required

E el animal data,
Date of Birth 27.08.2012

Mother Hera (37) =1 verify Mother .
Father GK Miraculix (971) 1 verify Father Confirmation

email sent to

ept the terms and conditions of Certagen GmbH - Germany breed er

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 11
Certagen GonbiH Marie-Cure-Str. 1 5156 Rheinbrach
53350 Rnesnbach certca g en Tl G2226.671600  FaxOZ026.71604 Mok Laboriesingen de certa g en
hl ﬂma?lw Fn W??ﬂ-@‘ir‘ﬂﬂ Mad Labongioortagen de
; Order Form DNA Typing / Auft DNA-Typ I[lll I[Im
Order Form [ Auftragsformular GenoTube Livestock """l“l\m 1 5 Tyeing * = I 0 l II
I LAREU Sh ooy | Cotagente | |
Larey SYR  Eoeno [ | Cortagen fr [ ]I SN
Address | Empfinger Addrosser | Auftraggeber:
Address | Emplinger Addresser | Aufiraggeber: “
Ceragen GobH Las Lamos do Paris
Certagen GrmbH Les Lamas de Paris Ak, Lama+hlpaka Erasmus von Rotterdam
At Laira+Alpdis Ny, Esnsrrnss von Romerdam Maric-Cure- St 1 Placa do [Eiolle 23
Marie-Curig-5%. 1 Placo di [E30% 21 53350 Rheinkach 20802 Paris
3358 BOB02 Parss. iy
S E el
mait chiistian ki ch
Faw: - +49 [2229) 8716509 Ermai chiistion Keskngdoerm ch e
Egmal  [Jees  [QaBes! ool (uncusosis
Anirmal Data | Therdaten
Requasted Sorvices | Gawanschis Leistung LARELL Mo - ARELLDOG15E Hara g
ChipHo. 1111 247620854388 CaloalBinh ! oy 0 s S*’“‘: ! fomaia
Mo of Swab Tubes 1o ordar /
Anzshl Tupfer-Riohrchen zu bestelen < >
Mutter
4 Y Nara 7 4
LAREU Mo AREU-D00132 s Bailos CVF227
Chig-o. | BTT200000357859 g:':“"'a"""", 18.06, 2005
Vater
LAREL-Mo.: AREU-D00280 e Bazedawn Chip
Date / Signature / ama
Datum Urdgrschift Date of Birth /
CripHo:  0B5120014080958 B 23.05.2002
Requestod Services | Gewlnschie L
EIEh Pareniage Mathar | [~ Fatnerf
A Typisiening mnxmwamm Loy e
Date of DNA sample Mo of Swab Tube !
Swab order form e Bty
S —
mmnmwcwwmummmamuwmmwm
data base The
/ feh eroile der Cortagan GmisH die Eraubinis, d DNA-Dalen der Tiere s dh zentraie Datenbank von LAREU zu
Goarmittedn. Es gellon unsere AGB in der aktuctien Fassung
: : . DNA typing —
confirmation email .

order form

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 12
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=2
7]
BE
DNA Data Upload at the DNA Lab < )
nglish || [ .Go | user online | 1 user logged in | Logou ici i
Enghah [o] (36] . X v otn | s logs s Io Glasmt) Each participating lab
19:02,2012 1%3:35132 User: SQTS Swiss Quality Test Service haS |tS own LAREU
8625 registered Animals account
(3359 Liamas | 5266 Alpacas)
Welcome to the LAREU DNA-file-upload
Please upload your DNA-File here
| Durchsuchen...
 Upload |
© 2005 - 2012 by LAREU and TASSO e.V.
After successful upload, email is sent to ordering address, stating
completion of DNA order (typing and/or parentage verification)
C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 13
E
. BE
Presentation of the DNA Data to the Breeder < )
Name of Alpaca GK Miraculix
Register-No. in other Associations
Country of other Association
Date of Birth 26.06:2006
Country of Birth Germany
Spn_cies.‘Typeeross_ bred Alpaca / Huacaya
Sex male
Transponder (Chip) 276096900151898 LAREU DNA code
Position of mark Hals links .
Other mark (ag. eammatk) «— automatically updated by
DNA Type No. .‘m
Eye Colour mittelgrau upload prog ram
Colour white
Father Houdini (39)
Mother Hera (37)
Owner Pr. med. vet. llona Gunsser (2)
Breeder Dr. med. vet llona Gunsser (2)
Additional Information No additional infarmation

Detailled DNA-Information

LCA5 LCA8 LCA19 LCA37 LCA56 LCA65 LCA66 LCA94 LCA99 LGU49 LGU50 YWLL29 YWLL40 YWLL44
204 232 100 152 133 181 223 201 288 228 187 216 186 104

206 240 100 154 141 187 241 205 292 229 187 226 186 118
C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 14
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LAREU DNA Code (including verified Parentage)

sILAREU

i
i
i i

L1222000345IVIVFV
<L

JLAREU /
Internal DNA father verified

order number

Year of
analysis

DNA-Lab No Mother verified

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 15

Conclusions

SILAREU

§ Rpada Bairvie
= ke

i I3

® LAREU: professional registration system for SACs on a European
level, hosted by TASSO e.V., independent of national SAC
associations, based entirely on the web, protected access to his data
by the user only, free of charge

® DNA verification of parents important: According to SAC associations,
about 20-30 % of the parent information given by the breeders is
incorrect

® | AREU initiated the definition of a world-wide standard for DNA typing
under the auspices of the newly founded ISAG Standing Committee
for SACs, bi-annual ring tests continuing

® | AREU has realized the new standard within its registry in
collaboration with three accredited European DNA laboratories
(Germany, France, The Netherlands), consistent procedure for DNA
typing and parent verification across labs has been established

C. Kiesling, 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 16
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SILAREU

Why a European Registry for SACs?

§ Rpada Bairvie
=

g ¥

o At present, at total of 22 llama & alpaca associations exist in Europe.
Many of them have their own registry.

Don‘t we have already enough? Why ,another” (European) registry?
O Main problem:
no networking between the various registries, no exchange of data
Change association — redo the registration, usually loss of information
O Two important reasons fora unique European register:
- Alpacas and llamas frequently ,move” across national borders

- Pedigree cannot be reliably followed (different unrelated registers)

O (In the past) no unique European/world-wide standard to reliably cross-
check pedigrees (only DNA analysis will give the answer).

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 19

AREU

DNA Identification — Why ?

Fiames & Lipaca Bty
=

i I3

A responsible breeding program requires certainty in the pedigree

© potential stud management problems
relatively large time interval for end of pregnancy (x 1 m)
intentional re-mating with another stud
stud in female group by accident

O Errors in the book keeping

© geldings (,fertile one last time” after late castration)

© in case of crias born at the same time and place:

mothers may confuse their crias (actually happened!)

Proof of parentage (pedigree) is important

C. Kiesling, 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 20
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-
Breakdown per Country  (StatusFeb.7,2013) =%{%
Anim.
Country (an.fr.) Breeders Animals Llamas Alpacas /Own.
AT ( 3.7%) 69 390 182 208 6
BE ( 2.6 %) 40 274 37 237 7
CH ( 7.6%) 83 808 210 598 10
CZ ( 06%) 7 65 49 16 9
DE (31.9%) 449 3367 891 2476 7
DK ( 0.1 %) 3 14 14 0 5
FI. ( 21%) 41 221 26 195 5
FR (32.9 %) 618 3471 1639 1832 6
GB ( 0.2%) 10 22 11 11 2
T ( 4.0%) 44 421 191 230 10
NL ( 4.1%) 56 438 32 406 8
NO ( 0.5 %) 11 51 8 43 5
SE ( 2.1%) 23 218 79 139 9
}\ 1454 10565 3715 6850 7
C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 29
a
Some Statistics on the Animals <

:’.r.

*i
t
i

Species male female gelding
Alpacas 39.7 % 56.6 % 3.7 %
Llamas 38.1% 54.7 % 7.2 %
Llamas Light wool Medium Heavy wool  Suri
wool
38.0 % 24.7 % 33.8 % 3.5%
Alpacas Huacaya Suri
91.3 % 8.7 %
C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 29
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DNA-Typing with the LAREU System

=y

-t e g N . - i

=
. Datei Bearbeiten Ansicht Favoriten Extras 7
| Mobile WiFi | Tsukuba-EXP hall & Belle Indico EJ Belle ge | Belle 1 Homepag

Engiish [7][ 6o |

02.11.2012:22;12:00

= - S 2 users online | 1 user lagged in | togout
‘Register»  View» Chan
User: Dr. med. vet. Tlona Gunsser

// 9893 registered Animals

DNA Menu (3605 Ulamas | 6268 Alpacas)

Hello Dr. med. vet. Ilona Gunsser,

You have successfully logged yourself into LAREUs database.

Please use the menu above to access the database-functions.

C. Kiegling, 6th European Symposium on South American Camelids, Mantes, France, Aug. 29, 2013 23

Choice of the DNA Laboratory (l)

Py >
; (2 g ebropetbase.org/larsuToginasp
LY A ; ¢
(2 LAREU - Online-Re.. * g — ——
Datei Bearbeiten Ansicht Favoriten Exras 7

9% | Mobile WiFi & Tsukuba-EXP hall & | BelleIndico B3| Belle Homepage & | Belle I
{English [x] Go _J] 2 users onfine | 1 user logged in L, Logout |

02.11.2012 22:12:00

{3605 Llamas | 6288 Al

Hello Dr. med. vet. Ilona Gunsser,

You have successfully logged yourself into LAREUs database.

Please use the menu above to access the database-functions.

(]2 | -

W15 v

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 24
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Choice of the DNA Laboratory (ll)

bt
o e T
| Py o y R
L= k@" (B hapyfwwweuropetbase.org/lareu/selecilabad aspy D-BAEX :
5 - ' — —— ——— — L
{2 LAREU - Online-Re.. % &:2 — - e . —
. Datei Bearbeiten Ansicht Favoriten Extras 7
58 | Mobile WiFi ] Tsukuba-EXP hall &) Belle Indico EJ Belle ge | Belle I Homepag
engiish [7][ Ga. | ) - 1 user onfine | 1 user lbgged in | Logout |
e 22_2'1_5‘ Register b View» Changed DNAM B
Commee User: Dr. med. vet. llona Gunsser
9893 registered Animals
(3605 Llamas | 6288 Alpacas)
Certagen GmbH
L
General information about Certagan GmbH iti
Prices for LAREU, Terms & Conditions P Te_rms & COﬂdItIOﬂS,
prices can be found
e nele here
e ———————
© 2005 - 2012 by LAREU and TASSO e.V.
This site is hosted by TASSO eV, on www.euroPetBase,.org
¥ 125% ~
C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 25
§ ’
y ( ) g.____ =

[ - -
@""ﬁl S| httpy//www.certagende/alpaka. lareu_dehtml
Sjceragenamon = [yl = h . _

Datei Beart 1 Ansicht  Favori Extras 7
1= | Mobile WiFi & Tsukuba-EXP hall & BelleIndico | Belle Homepage | Belle

certagen
(Sie sind hier: Home - Lama/Alpaka fir LAREU) Home
News
—J
= \ Analytik !
_“i Akkreditierung
T T Technologie
N
Download
Kontakt

Lama und Alpaka DNA-Untersuchung fiir LAREU

Die Certagen GmbH ist von LAREU fiir die DNA-Untersuchung bei Lamas und Alpakas zugelassen.
Unsere Preise sind wie folgt: (alle Preise zzgl. MwSt)
« Untersuchung einer Probe: 27,50 € (34,73 €)

o Untersuchung der 14 von der ISAG empfohienen Marker
o automatische Ubermittiung der Ergebnisse in die LAREU-Datenbank

R125% v
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Choice of the DNA Laboratory (IV)

| httpwwwa'{paka_laleu_de\hrml

|Sicomgmonss |

. Datei Bearbeiten Ansicht Favoriten Extras ?

1% | Mobile WiFi &' Tsukuba-EXP hall & Belle Indico [E| Belle Homepage & | Belle II Homer
=]
Lama und Alpaka DNA-Untersuchung fiir LAREU Kontakt

Die Certagen GmbH ist von LAREU fiir die DNA-Untersuchung bei Lamas und Alpakas zugelassen,

Unsere Preise sind wie folgt: (alle Preise zzgl. MwSt)

« Untersuchung einer Probe: 27,50 € (34,73 €)
= Untersuchung der 14 von der ISAG empfohlenen Marker
o automatische Ubermittiung der Ergebnisse in die LAREU-Datenbank

= Abgleich mit Elternteil: 2,99 € (3,56 €) pro Elternteil
o Uberpriifung der Abstammung auf ein Elterntier (wenn die Daten der Elterntiere in
LAREU gespeichert sind)
o Qualifizierter Prifbericht ("Abstammungsnachweis") fiir den Auftraggeber
o (wird 2x berechnet fir Vater und Mutter)

» Probennahme-Set incl. Versand:
Versand nach Deutschland: 6,00 € (7,14 €)
Versand ins Ausland: 8,00 € (9,52 €)
o bestehend aus: Probentupfer mit Anleitung zur Probennahme, Ricksendumschlag
o Lieferung auf Rechnung

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 27

Ordering of DNA-Typing (l)

. [

=4 @ Hatpyfwenw.europetbase.orglareu/selectLab2aspx
Fv. s T o 1 e T - = _—
(© LAREU - Online-Re. * |l . - — —— - "
Datei Bearbeiten Ansicht Favoriten Extras 7
i | Mobile WiFi & Tsukuba-EXP hall i | Belle Indico EJ Belle Homepage | Belle Il Homepag

english [=] [ o |

02,11.2012 22:26:24

1 user onfine | 1 user logged in | Logout |

Register» Viewd Changer DNAK -
Certagen - Germany selected p @ Gunsser
Order DNA-Typing

(3505 Liamas | 6288 Alpacas)

Welcome to the Alpaca & Llama Registration Site of LAREU

First Steps:

0 If you are not yet a registered breeder or
_) owner, you must first register yourself,
If you are already registered, then please just
9) push the login button on the top right side of
the window.
. After you are logged in, you can register
9) alpacas and llamas or view and change your
data.

®125% v
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Ordering of DNA-Typing (ll)

forderBNAaspy

—
. Datei Bearbeiten Ansicht Favoriten Earas 7

5% | Mobile WiFi & Tsukuba-EXP hall (] Belle Indico Bl Belle Homepage (| Belle Il Homepage
English [x] Go,| 1 user dnline | 1 user isgged in | Logout | |

Register b Viewd Changed DNAM ]

02.11.2012 22:30:57
£ User: Dr. med. vet. llona Gunsser

9693 registered Animals
(3605 Llamas | 6288 Alpacas]

£U - Online-Registation |
List of Animals for DNA-Ordering
To place an order, please select the animal in the list and click on "Place Order"

Number of animals to display per page: Al EI Display animals without DNA’M"“Q E

You have registered 67 animals (47 Llamas and 20 Alpacas)

Species  Sex Type date of Birth Transponder  DNA Type No. Order Placed
Lucile de Garenne Llama female lightwool  31.12.1993 1F28065B63

Hijona Alpaca female Suri 01.09.2002 - 999000000472957 order placed

GK Bugato Llama gelding light wool 22.05.1996 - 977200001439514
Djebelle Llama female light wool 01.01.1993  1F4B513213
GK Cecile Liama female light wool 10.03.1997 I
®125% v
C. Kiegling, 6th European Symposium on South American Camelids, Mantes, France, Aug. 29, 2013 29

Ordering of DNA-Typing (lll)

\ 6 }@ {& hupy//www.europetbase org/lareu/orderDNAaspx

@ LaReu - Online-Re.. * [ S Z__ e . S

Datei Bearbeiten Ansicht Favoriten Extras 7
4 & SSL-VPN Gateway of KEK | Mobile WiFi & Tsukuba-EXP hall & Belle Indico B3| Belle Homepage &1 Belle Il Homepage

':l f

_English 3 2 users onfine | 1 user fogged in | |

Views Changeh ONAK

User: Dr. med. vet. Ilona Gunsser

10594 registered Animals
{3718 Llamas | 6876 Alpacas)

Place DNA order at Certagen GmbH - Germany

. AREU-000036

Alpaca

| female

|01.06.2002

 unknown - no DNA available
| unknown - no DNA available

e ept the terms and conditions of Cenagen GmbH - Germany Emaﬂ Sent to DNA Iab

Click here 10 ssmmaagg conditions 5 5
@ — with required data |
®11s% v
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=3
Email: Confirmation of DNA-Order for Animal-No. AREU-009999 =

Hello Dr. med. vet. llona Gunsser,

you placed a DNA-order at Certagen GmbH for your animal GKSanchez:
- DNA-typing: yes

- verify mother: no

- verify father: no

Your DNA-order-no. is: 509. To process you order, please take the DNA-
sample of your animal according to the instructions, sign the attached
PDF and send it to Certagen GmbH together with the DNA-Sample. The
second PDF contains a barcode-label. Please cut it out and attach it to
the DNA-sample for proper identification at Certagen GmbH. When the
DNA-data is uploaded by Certagen GmbH, you will be informed
automatically via email.

Kind regards The LAREU-Team

C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 31
o
Labeling of Swab s
B e ';.
e
Les Lamas de Paris Certagen GmbH
Mag. Erasmus von Rotterdam Abt. Lama+Alpaka
Place de I'Etoile 23 Marie-Curie-Str. 1
80802 Paris 53359 Rheinbach
France Germany
Telephone 1: +33(89)34 7272 FAX: +49 (2226) 871609
Telephone 2.  +33 (89) 32354-258 eMail: alpaka@certagen.de
Mobile phone: +33 (171) 720 6428 HomePage: www.certagen.de
FAX: +33 (89) 39 18 02
eMail: christian_kiesling@cern.ch

HomePage:  hitp://www _physik.uni-muenchen.de

Please cut out and glue onto DNA sample tube /
Bitte ausschneiden und auf das Probenréhrchen kleben

AREU-000156 D'Alpi

C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 32
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-
[
. =
DNA-Typing done, Data uploaded 0 8
b RN B ; — o, O,
el @ nhup/wweuropetbiase org/lsceu/order DNA spx : AT
Datei Bearbeiten Ansicht Favoriten Extras 7
| q? L ._”MobEIEIMFi & | Tsukuba-EXP hall .'%:),.Bellelndim E Belle H ge & | Belle T H;
:::is:afz:i:;s Register b Viewd Changed DNAN 1 user onfine | T user loggediin | Logout |
i o User: Dr. med. vel. Tlona Gunsser
2893 registerad Animals
(3605 Llamas | 6288 Alpacas)
List of Animals for DNA-Ordering
To place an order, please select the animal in the list and click on "Place Order” I
Number of animals to display per page: Al ,?J | Display animals  with DNA-typing ?
[ Place Order | 971 GK Miraculix Alpaca male Huacaya 26.06.2006 276096900!51
© 2005 - 2012 by LAREU and TASSO e.V. .
®is% v
C. Kiesling, 6th European Symposium on South American Camelids, Mantes. France, Aug. 29, 2013 29
a )
i . : s @
DNA-Analyis done: Confirmation Email =9
Betreff: Results of DNA set Upload
Hello Dr. med. vet. llona Gunsser,
the DNA data for your animal GK Skadori with the number
LREU-009366 have been uploaded.
You can now inspect the marker set under the menu 'View'.
Kind regards
Certagen GmbH
C. Kiesling. 6th European Symposium on South American Camelids, Nantes, France, Aug. 29, 2013 34
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Presentation of the DNA-Data ()

{2 LAREU - Online-Re.. *
: Datei Bearbeiten Ansicht Favoriten Extras 7
‘4 & Vorgeschlagene Sites 5| Europhysics Conference .. g MPIHLL People & Tsukuba-EXP hall & Belle Indico X Belle H

EH UV ZUTL ZUTHT IS

2 Belle I}
User: Dr. med. vet. Ilona Gunsser =

PO

7783 registered Animals 4
(3134 Llamas | 4649 Alpacas)

List of your animals

To view details of your animal, please select the animal in the list and click on view de

Number of animals to display per page: All EI |  Display living [~| animals

deceased
You have registered 66 animals (49 Llamas and 17 Alpacas) |

all

21 Alpaca  Hijona Suri fenale 01.09.2002 white 100 993000000472"

% 150% ¥

C. Kiegling, 6th European Symposium on South American Camelids, Mantes, France, Aug. 29, 2013
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Presentation of the DNA-Data (ll)

A
- :
A (- @ & nttpywww.europetbase.ong/lareuview_animals aspi
& LAREU - Online-Re.. [yl
Datei rb

Ansicht i Extras 7

1= | Mobile WiFi & Tsukuba-EXP hall & BelleIndico [ Belle Homepage | Belle It

| 26.06.2006

| Germany

| Alpaca / Huacaya
| male

| 27TB096900151898
| Hals finks

| L1222000103

. white iE
. Houdini (39)

| Hera (37)

';: D med, vet. Hona Gunsser (2)

. Dr. med, vet. Hona Gunsser (2)

+ No additional information

Detallled DNA-Information

204 23 100 182 133 181 223 20 288 29 187 216 188 104
206 240 00 154 141 187 Zén 205 292 3 8T 26 A6 118

[ View Pedigree || Retum to st || Start-Page |
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VILAREU

*i
t
i

Contacted DNA labs

fol'

Six laboratories have been contacted (by email + letter):

France: Genindexe
Finland: Genoscoper
Germany: Generatio, Certagen, (Lauk-Breitling)

Netherlands: Van Haeringen Labs
Switzerland:  Swiss Quality Test Services SQTS

We got 5 positive responses

Exception: Generatio; they are afraid to give out the allele length
(,may be manipulated®)

- After initial interest, the Finnish lab did not pursue the next steps,

- SQTS, very helpful in the initial phases of the project, does not (yet)
see the commercial benefit implementing the LAREU system.
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Basics of Parentage Testing

ILAREU

*i
t
i

fol'

Set of chromosomes in each cell of an Chromosomes come always
organism (here: mammals) in pairs
o0 'Il ¥
W i a4 LB v Ua B
P . W v e oY Ha M
A1 A2 A3 B1 B2 B3 B4
f ) \
3 Y il - t &
¢l G = = Sex-chromo-
. . | somes
- >~ I"‘ ¥ - oy h ‘_: |
E1 E2 E3 F1 F2
Cat

Cat: 38 chromosomes, alpaca/llama: 74, human: 46
(one chromosome in pair from the father, the other from the mother)
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Genetic Information on the Double Helix

YILAREU

ti
t
i

11

Chromosomes built from long strands of DNA
(b)

\ h
h -
\N ______C\ 8] -Zuil;.‘n‘
. H v
éugur;

H
GUANINE HTE {;’ CYTOSINE
[ et TN
~H
: Il i c
Hy 2N o -N /
\ f? Ne-H Ne-N
N-=g / // e
- i
Ny=C . 0 ug
Sugar N=H

only 4 amino acids
define the genetic
information (,DNA"):

Adenin (A)
Tymin (T)
Guanin (G)
Cytosin (C)

variability generated
only by the
sequence

of the 4 amino
complexes

Certain sections on the helix (specific sequence) = Marker*
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Example (how it works)
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© Extract single-stranded DNA material (pairs chromosomes,

one from the father, one from the mother),
© search for “start” and “end” in each

© count “simple” repeat sequences
(here: CAbase pairs, length=11: CA,,)

Repeat sequences

Start (“Forward”)

GCCAAGCTI'GCATGCC%CAGGTCGACTCTAGAGGATC CCCAAGTGTATGT
GCATACACGTGCACACACACACACACACACACAGAGGGTGTGCACATGTG
CATGCACACTCCAAGAGACAGTGCCTAGTAAAGTGTCTCAGCACCATCTGC
AGCAAACAGGTTCTGCAAAAACCAATCCCAACTGA
TGTTCCCACAGTGACACTGT /

For each marker pair one gets
2 numbers of repeats (one from the
mother, one from the father)
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End (“Reverse”)
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Parentage Verification

) Detailled DNA-Information
Cria

LCAS LCAB LCA19 LCA37 Lcnss LCABS L Lcm LGUM!
(249 (42 Q39 182
(249 (102 46> (139 186

Detailled DNA-Information

Mother
LCAS LCAS u:ms LCA37 LcAss |.c LCASG |. A94 LCA99 LGU49 YWLL29 LLAO YWLLA44
243 146 282 239 132 104
o O o oo L ey o ) ()
Detailled DNA-Information
Father

LCA5 LCAB LCA19 LCA37 LCAS56 LCA65 LCAG66 LCA94 LCA99 LGU49 LGUSO YWLL29 YWLL40 YWLL44

GO D @D (M) (W) @D @ (W) IO
Ge) (@49 102 146 139 QD 239 220 186 104
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ISAG (www.isag.us): ,,About us®

Use of ISAG's name for commercial or accreditation purposes
ISAG's constitutional role:

ISAG is a scientific society that provides a forum for the exchange of
Information and reagents between members.

Therefore, it is the policy of ISAG that:
ISAG does NOT endorse commercial products or practices.

ISAG will NOT become involved in the accreditation of service
genotyping laboratories or institutions.

ISAG does NOT regard participation in its Comparison Tests as
Indicating that a lab is internationally accredited.
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