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2002: Conference of Parties in Gothenburg.

Signatories agreed to ‘halt the loss of biodiversity by 2010’

2010 International Yearof Biodiversity

2010 was the international year of biodiversity

http://www.biodiversityislife.net/

The targets were mostly missed....



http://www.biodiversityislife.net/
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An Roinn

Department of
Arts, Heritage and the Gaeltacht

A 2009-2014 kizotti idészakra sz616 Nemzeti Kornyezetvédelmi Program
1. melléklete: A biolégiai sokféleség megérzésének stratégidja

Bevezeté: 2
A bioldgiai élesé; sz616 ény haza vé dsdnak stratégidja 3
1. A bioldgiai sokféleség megorzése és illitAsa a védett természeti Kviil 4
2. A védett természeti teriiletek 41 inak megdrzése és javitisa 4
3. Az ex-situ védelem é 5
4. Molekuldris biologiai médszerek és a biolgiai sokféleség ........ e S 1
5. A biolGgiai sokféleség 6 haszndlata, és a 6 ] szilkséges
kialakitdsa 7
6. A biol6giai sokfélesés és a természeti kornyezet megdrzéséhez, gazdagitisinoz sziikséges
tarsadalmi tudatossag fejlesztése: oktatds, képzés, ismeretterjesztés - 8

7. A genetikai eréforrasok hasznositasabél szarmazo javak igazsagos és méltanyos elosztasa .9

8. A bioldgiai sokféleség megérzését szolgAld szempontok integraldsa az egyes szektorok

déntéshozataliba, az dgazati stratégidkba, a regiondlis, kistérségi és helyi tervekbe és programokba®
8.1.Ti al 9

82 Vi il it 10
8.3. et 10
8.4 Erdészet és erd al i 11
85.H i as, haldszat, horgdszat 12
8.6 T jl és és turizmus 13
8.7. Vaddszat 14
8.8 Bénydszat 14
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B The unit of conservation

A critical first step in the design of AnGR
conservation programmes is to decide what is to
be conserved. At the molecular genetic level, the

Assessing the likely genetic diversity present
in a set of breeds may be based on a variety of
criteria, including:

* trait diversity, which is diversity in the
recognizable combinations of phenotypic
characteristics that define breed identity;

* molecular genetic diversity, based on
objective measurements of genetic
relationships among breeds at the DNA
level: and

THE STATE
OF THE WORLD's

ANIMAL GENETIC RESOURCES FOR
FOOD AND AGRICULTURE

COMMISSION ON
GENETIC RESOURCES
FOR FOOD AND
AGRICIATURE

* evidence for past genetic isolation as a
result of either geographical isolation or of
breeding policies and cultural preferences
applied in the communities where the
breeds were developed.

SoWANGR report produced by the FAO in 2007: outlines status, policy and best
practice for livestock conservation, including genetics
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AICHI 2020 targets
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Neglect of Genetic Diversity in Implementation of the
Convention on Biological Diversity

LINDA LAIKRE,* FRED W. ALLENDORF,} LAUREL C. ARONER,} C. SCOTT BAKER, &

DAVID P. GREGOVICH.§ MICHAFL M. HANSEN ** JENNIFER A. JACKSON £

KATHERINE C. KENDALL, 1 KEVIN McKELVEY, 4 MAILE C. NEEL §§ ISABELLE OLIVIERL, ***
NILS RYMAN,* MICHAEL K. SCHWARTZ,+f RUTH SHORT BULL,{ JEFFREY B. STETZ, 11
DAVID A. TALLMON, $++ BARBARA L. TAYLOR.§ CHRISTINA D. VOJTA

DONALD M. WALLER §§§ AND ROBIN S. WAPLES****

Target 13: By 2020, the genetic diversity of cultivated plants
and farmed and domesticated animals and of wild relatives,
Including other socio-economically as well as culturally
valuable species, Is maintained, and strategies have been
developed and implemented for minimizing genetic erosion
and safeguarding their genetic diversity.

2020 Targets — applicable to both wild and domestic species: camelids fall into

four categories!!




Genetic Erosion

THEMATIC BACKGROUND STUDY

Indicators of Genetic Diversity, Genetic
Erosion and Genetic Vulnerability

for Plant Genetic Resources

for Food and Agriculture

Anthony H D Brown
Honorary Research Fellow, CSIRO Plant Industry, Canberra, ACT 2601, Australia
and Honorary Research Fellow, Bioversity International, Rome, Italy

Maxted and Guarino (2006): “Genetic erosion is the ®
permanent reduction in richness (or evenness) of
common local alleles, or the loss of combinations of
alleles over time in a defined area”

A concept developed BY plant breeders FOR plant breeders: does it apply to
animals, though....?




Genetic Erosion
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FIGURE 1. A 15 mm atrial septal defect in a Flor-
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LOSS of genetic diversity: demographic isolation leads to genetic drift / mating

among relatives leads to inbreeding...




Genetic Erosion

Systematics and Biodiversity (2010), 8(4): 447459 Taylor & Francis

Tayer b France Group

Research Aj

From Best tq
salmonids in

C.GARCIADELE

Heredity (2011) 106, 500-510
@ 2011 Macmillan Publishers Limited All rights reserved 0018-067411

wwwinature.comhdy
ORIGINAL ARTICLE

Temporal change in genetic integrity suggests

loss of local adaptation in a wild Atlantic salmon
(Salmo salar) population following introgression
by farmed escape

V Bourret’, PT O'Reilly®, JW Carr

vs WILD-1992 b vs WILD-1895_36
*Departement de Biologie, Institut de Biologis 0.30
Fisheries and Oceans (DFQO) Canada, Bedford
(ASF), St Andrews, New Brunswick, Canada 0.5 .
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lll-advised translocations or release of stock can ‘swamp’ local gene-pools, initially
INCREASING but ultimately LOSING diversity if inappropriate genotypes are used...




Evolutionary Applications

Evolutionary Applications ISSN 1752-4571

PERSPECTIVE

Assessing the benefits and risks of translocations in
changing environments: a genetic perspective

Andrew R. Weeks,! Carla M. Sgro,2 Andrew G. Young,? Richard Frankham,? Nicki J. Mitchell,®
Kim A. Miller,? Margaret Byrne,® David J. Coates,® Mark D. B. Eldridge,” Paul Sunnucks,?
Martin F. Breed,? Elizabeth A. James® and Ary A. Hoffmann’

Genetic Erosion

1
1. Is taxonomy resolved? ‘

Yes

4
{ 2. Fixed chromosomal differences? }
No

» E k : \ 4
S i : i 3. Gene flow
- & Negopamatoe between
e AN : populations
; within last 500
years? |

Yes
v

4. Substantial No
ENVIrONMENLAl freerrreermrrrniiin, .
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Keep
populations
separated

Yes Reestablish
v gene flow

Evaluate

12 Ves 5. Populations A
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OD in more > 20

detail

_generations?

lll-advised translocations, designed to improve adaptability, can work in the
opposite way if genetics is not taken into consideration...




South American Camelids

The Llamas, \pacas,
Vivunas and Guanacos

of South America

* Two domestic forms (encompassing different varieties)
* Two wild ancestors




: wild camelids

Genetic Erosion

Process Genetic Increase or Possible Solution
effect decrease in | consequence
genetic
diversity
Translocation Admixture Increase initially | Loss of local DNA profiling of
followed by a adaptation individuals and
decrease removal of
hybrids
Indiscriminate Genetic drift and | Decrease Possible loss of | Cessation and

hunting leading

eventual

fitness, increase

reinforcement

to low inbreeding in juvenile with genetically
population size mortality, fixation | appropriate
of deleterious individuals
traits
Trophy hunting Selection Likely increase Loss of Cessation or
against larger due to lower reproductive implementation
males reproductive fitness in males | of sustainable
skew harvesting
strategy
Fibre and/or Directional Decrease in Loss of Manage existing
meat production | selection, genome-wide adaptation to the | SAC domestic
domestication, diversity, strong | wild genetic
hybridization linkage resources more
disequilibrium effectively

(alpaca, llama)




: wild camelids

Genetic Erosion
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Vicufia populations:

1. Catac
2 Villa Junin

3. Sto. Domingo de Cachi Cachi

4. Tarmatambo

5. Yantac

6. Tinco Cancha
7. Tambo Paccha
8 Ayavi

9. San Pedro de Huarcapana

10. CerroAzul

11. Huacallani

12. Toccra

13. Pampa Galeras
14. Lauca

e

Elevation
[ 4800- 6800
I 3800 - 4800
I 2000 - 3800
2000 - 3000
500 - 2000
0-500
1

Guanaco populations

1. Calipuy

2 Chavin

3. Huallhua

4. Arequipa, Salamanca
5. Arequipa, Salinas y Aguada Blanca
6. Arequipa, Yarabamba

7. Moguegua

8 Tacna

9. Putre o 4

Legend
@ Guanaco populations
@® Vicuia populations

Vicufia and Guanaco Populations, Peru and Northern Chile

=10

=15

=20

=15

74 =70

Vicuna — almost eradicated under
Shining Path terrorism — recovered to
300,000 in Peru

MUCH rarer elsewhere

Guanaco — on brink of extinction in
Peru (<1,000)

Molecular analysis of wild SAC populations

Marin et al (in review)




: wild camelids

Genetic Erosion

a) Vicuha
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CT= Catac; VJ = Yilla Junin; CC = Cachi Cachi; TT = Tarmatambo; YA = Yantac; TC = Tinco Cancha;
TP =Tingo Paccha; AY = Ayavi; HC = Huacarpana; CA= Cerro Azul; IG = Ingenio; TO = Toccra;
PG =Pampa Galeras; LA= Lauca; SR = Salar Surire

Management units for vicuia in Peru based on
nuclear microsatellite markers

Marin et al (in review)



: wild camelids

Genetic Erosion

g

Transfers from Pampa Galeras to:

Tinco Cancha
resembles Central
Peruvian group,
especially Pampa
Galeras

Number of animals &

Cafaguas (Parque Nacional Aguada Blanca-
Arequipa)

Atoxaico (Junin)

Yanganuco (Parque Nacional Huascaran-
Ancash)

Date
40 in 1979

3951in 1980; 617 in 1981

108 in 1980; 100 in 1997
community outside park

What will the long-term effect of the Pampa Galeras — Junin
translocation?? Ongoing process...




: wild camelids

Genetic Erosion
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b) Guanaco
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HH = Huallhua; C¥ = Chavin; AQ = Arequipa; TA= Tacna; MG = Moguegua;
CP = Calipuy; PU = Putre
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: domestic camelids

Genetic Erosion

Process Genetic Increase or | Possible Solution
effect decrease in | consequence
genetic
diversity
Intensification Loss of Decrease if not Loss of local Accurate
adaptation to studbook adaptation, studbooks,
the natural managed limited use genetic
environment management to
maintain Ne
Line breeding / Loss of male Decrease Predominance of | Careful
assisted effective a few genotypes, | management of
reproductive population size loss of flexibility | genetic material
technology (in to environmental | — gene-drop
some cases) change analysis
Hybridization Possible Increase initially | Gross and Molecular
among domestic | outbreeding but uncertain in | unpredictable testing —
camelids depression, the medium phenotypic identification of
increase in trait | term modification nucleus herds
variance
Hybridization Possible Increase initially | Wild camelids: Establish high
with wild outbreeding but uncertainin | loss of Ne trait value and
camelids depression, the medium Domestic genetically
Increase in trait | term camelids: need ‘pure’ domestic
variance for intensive populations for

selection

further careful
selection




Hybridization with domestic camelids

84 alpaca from Peru-
Chile-Argentina (suri
and huacaya)

54 |lama from Peru-
Chile-Argentina

10 known hybrid (3
wari, 7 pacovicuna)

21 guanaco (Peru,
Chile, Bolivia)

42 vicuna (Peru, Chile,
Argentina)

Spanning network of mtDNA haplotypes

V.v. mensalis [ V.v. vicuigna

v3
Peru
{(V.v. mensalis)

o

@) -
—~ guanicoe
% 9 substitutions O‘/\_
4 guanaco
O {Peru + Argentina)
va V5
Chile + Argentina llama O
n=3 n=1 l.g

V.v. mensalis [
Vv vicugna

Vicufia haplotypes
V)

Guanaco haplotypes

n subsitutions {G)

Arabian camel

E THE ROYAL
hJ@ SOCIETY

Genetic analysis reveals the wild ancestors
of the llama and the alpaca

Miranda Kadwell', Matilde Fernandez’, Helen F. Slnnley], Ricardo Baldi’,
Jane C. Wheeler"”", Raul Rosadio’ and Michael W. Bruford™"’

Mitochondrial DNA is reciprocally monophyletic between vicuina and

guanaco but NOT between alpaca and llama...
Kadwell et al (2001) Proc R Soc Lond B 268: 2575-2584
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Hybridization with domestic camelids

Nuclear DNA confirms the distinctiveness of the wild forms but
highlights extensive gene-flow between domestic forms...

Kadwell et al (2001) Proc R Soc Lond B 268: 2575-2584



Hybridization with domestic camelids

Hybridization is rife in domestic camelids - in 80% of ALPACA (mainly
mitochondrial) and 40% of LLAMA (mainly nuclear)

It is not possible to determine if an alpaca or llama is a hybrid on
the basis of physical appearance alone.

DNA testing is needed to determine the genetic integrity of
alpacas and llamas, especially for animals included in registries.

Clear, well defined, genetic management is imperative




CONOPA Incagro Project

o

INCAGRO

HUR DA

2002 - 2006

Genetically evaluate Peruvian alpacas

Assess stock and evaluate the characters of economic importance relative to
hybrids (Fibre, diseases and parasites)

Vision: Scientific management strategies for non-hybrid stock with the
breeders

Vision: Establish a gene conservation programme

Identify and rescue of non-hybrid alpacas threatened with extinction




CONOPA Incagro Project
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Sampling, records and analysis




CONOPA Incagro Project

Animals Percentage
Non-hybrid alpacas 6
oo INCAGRO
Not determined 2
Hybrid alpacas 92 Fibre diameter in non-hybrid

alpacas, Canchis Province, Cusco

Diameter (um) %
16 —18 9
19-21 20
22 -24 26
25 — 27 34
28 — 30 9

> 30 2

Alpacas tested as ‘non-hybrid’ in Canchis have higher fibre diameters
than fine fibred animals typically used for export



CONOPA Pacomarca Project

=

CONCYTEC

Age correlates with fibre diameter

"5 PACOMARCA S.A. fibre (um) Canchis Pacomarca
n % n %
13-15

i 16-18 3 8.6
: 19-21 7 20 8 29.6
: mﬁﬂ HHHHHH 22-24 9 25.7 9 33.4
PP PP PP BB 25 - 26 12 34.3 1 37
Dimeo de fora 27 - 29 3 8.6 3 11.1
> 30 1 2.8 6 22.2
Total 35/600 100 27/248 100

Highly selected fine fibre animals at Pacomarca have a higher
percentage of non-hybrid genotypes and finer fibre (> 7 years old)




domestic camelids
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PACOVICUNA

El tesoro dorado de la zona altoandina

buena calidad

Pacovicune
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CAMELIDOS EN GENERAL
Los camélidos silvestres sudamericanos son las vicufias y acos, lasalpxasyl:u' imales estit lalamaylaabaa
hace porl. 5 los Estudi

Segun|
delADNdenmehdossudamemanm demndelguammyh mmycmpanmmmammm-sym'hm Ia
encuaspahbras, Unicas d¢

deanimales, conlamayor
Los camelidos silvestres sudamericanos, por su pdo quegopolooﬂa fibras de muy a§ulmd y preco, han sido seleccionados por la

T, P

VICUNA o 4

e cakcuia que durante el Imperio Incaico exitian entre & tres millones jas en los Andes peruancs, se estima que sblo
odab

Esplmsgraaldebscamel-dmyllegaapesavunmssl(g Estk«ﬂnrmﬂ-mddo'wyblarmeniapaﬂevenuaﬂ «con un mechon de
y Bolivia, Argentinay Chile.

ElPeru productor de fib icuna y comercializa entre 250023000 Kg. por afo. Cada 24 de junio se hace el chaku en
Pampa Galeras, reviviendo la tradicion Inca. P i

Una vicua produce 200 g de fibra cada tres aios, pero la fibra B0 esimuy fina (entre 10y 15 micrones de diametro) y de alto poder
calorifico,

£n el aii0 2002 el Kg. se vendio a U.S.$ 385,00, equivalente a \mlg_dgf?dewmanmno 038 kilos de fibra de alpaca. Hoy en el 2006
1a fibra de la vicuia llega 3 U.S. $600.00

»
ALPACAS .
La alpaca es un animal domestico, de colores variados y por seleccién se a logrado hacer predominar el blanco, vive encima de los 3500
msnm

tinaalpacay Irededor de 1.5 k poran ,qmw@wﬂawxawnmwmmussmm
.

PACOVICUNA >
El pacovicunia es el hibrido fértil, de la vicuia y la alpaca. Es un animal gracil que flega 3 pesar unos 40 Kg. Es de color canela en el dorso y
la par on de ho, muy pareci iicuns ivir en i
de los 3500 msnm. La gestacion dura 11 meses y por cada parto nace una sola cria entre los meses de febrero a marzo. Vive en grupos
- 12 hembras de icufia Gain %

ammesmumahmymdemmaWammmmwmmm
siguient
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‘”]"!"!“"""".. | e d Pilbrzs do s o va, para grafica
o e icunas, S alpacas, Ndinos, i ric ]
FIBRA (por espea DIAMETRO(micrones) TONGITUD (mm) |
Vicuna 10a 15 15a 40
11315 25a50
Pacovicuna 13a17 35a50
RAS TEXTILES Cashemere 15219 L 25290 .
:’B dos de 16a 100 40a 120 1] s
s 2 18240 75 a 400 e
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Gi co ! 18a24 30a60
pis Camello 18226 292120
= Tak i 19a21 30a50
; air 24240 s 75a 100

Pacovicuia rearing was advocated by APRA in 2007 with immediate
uptake but compromises both wild and domestic forms
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What about the genome?

LETTERS

nature
genetlcs

The yak genome and adaptation to life at high altitude

Qiang Qiu"'¢, Guojie Zhang?'¢, Tao Ma"!é, Wubin Qian'€, Junyi Wang?!é, Zhiqiang Ye**!6, Changchang Cao?,
Quanjun Hu', Jaebum Kim*$, Denis M Larkin”, Loretta Auvil®, Boris Capitanus Jian Ma®?, Harris A Lewin'®,
Xlan]u Qian?, Yongshan Lang2 Ran Zhou!, Lizhong Wang!, Kun Wang!, Jinquan Xia?, Shengguang Liao?,

dai Pan?, Xu Lu!, Haolong Hou?, Yan Wang?, Xuetao Zang?, Ye Yin2, Hui Ma!, Jian Zhang', Zhaofeng Wang',

namre
COMMUNICATIONS

ARTICLE

Received 4 May 2011 | Accepted 8 Oct 2012 | Published 13 Nov 2012 DOI: 10.1038/ncomms2192

Genome sequences of wild and domestic bactrian

camels

The Bactrian Camels Genome Sequencing and Analysis Consortium™

Bactrian camels serve as an important means of transportation in the cold desert regions of
China and Mongolia. Here we present a 2.01 Gb draft genome sequence from both a wild and
a domestic bactrian camel. We estimate the camel genome to be 238 Gb, containing 20,821
protein-coding genes. Our phylogenomics analysis reveals that camels shared common
ancestors with other even-toed ungulates about 55-60 million years ago. Rapidly evolving
genes in the camel lineage are significantly enriched in metabolic pathways, and these
changes may underlie the insulin resistance typically observed in these animals. We estimate
the genome-wide heterozygosity rates in both wild and domestic camels to be 1.0 x 103,
However, genomic regions with significantly lower heterozygosity are found in the domestic
camel, and olfactory receptors are enriched in these regions. Our comparative genomics
analyses may also shed light on the genetic basis of the camel's remarkable salt tolerance and
unusual immune system.

Zhang', Dawei Zhang', Takahiro Yonezawa'!, Masami Hasegawa!!, Yang Zhong'!, Wenbin Liu?,
ng?, Zhiyong Huang?, Shengxiang Zhang', Ruijun Long', Huanming Yang?, Jian Wang?,
s A Lenstra'?, David N Cooper'3, Yi Wu', Jun Wang?'%, Peng Shi?, Jian Wang? & Jianquan Liu®'®

Dog
(15,532)

Figure 1 Venn diagram showing unique and shared gene families between
the yak, cattle, dog and human genomes. The number of gene families is
listed in each of the diagram components and the total number for each
animal is given in parentheses.




What about the genome?
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Alpaca (vicPacl) ¥

@ Alpaca assembly and gene annotation

Assembly

This is the first release of the low-coverage 2.51X assembly of the alpaca (Vicugna pacos). The

genome sequencing is provided by the Human Genome Sequencing Center, Baylor College of
Medicine and assembly is provided by the Broad Institute.

The NS5O size is the length such that 50% of the assembled genome lies in blocks of the N50 size or
longer. The N50 length for supercontigs is 178.39 kb and is 3.91 kb for contigs. The total number of
bases in supercontigs is 2.93 Gb and in contigs is 1.92 Gb.

Gene annotation

Owing to the fragmentary nature of this preliminary assembly, it was necessary to arrange some
scaffolds into "gene-scaffold” super-structures, in order to present complete genes. There are 3711
such gene-scaffolds, with identifiers of the form "GeneScaffold_1".

® Details of the gene-scaffold construction and subseguent gene-build
Mammalian Genome Project
Vicugna pacos is one of 24 mammals that will be sequenced as part of the Mammalian Genome
Project, funded by the National Institutes of Health (NIH). A group of species were chosen to
maximise the branch length of the evolutionary tree while representing the diversity of mammalian
species. Low-coverage 2X assemblies will be produced for these mammals and used in alignments

for cross-species comparison. The aim is to increase our understanding of functional elements,
especially in the human genome.

More information

General information about this species can be found in Wikipedia.

Statistics
Summary

Assembly

Database version
Base Pairs

Golden Path Length
Genebuild by
Genebuild method
Genebuild started
Genebuild released

Genebuild last
updated/patched

Gene counts

ling genes
Short non coding genes

B ~ Search Alpaca...

vicPac1, Jul 2008
75.1
1,922,927,087
2,967,746,133
Ensembl
Projection build
Mov 2008

Feb 2009

Apr 2013

11,765
2,532
898
15,238

Genscan gene predictions 93,309

Login/Hegister

Q

The ‘purity’ of this individual is unknown...
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Recent fieldwork in Putre and Lauca

Joint project: Shanxi Agricultural, Cardiff, San Marcos (Peru),
Bio Bio (Chile) Universities, CAS, BGl,
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