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Molecular Markers in Conservation Biology
1. Inventories of biodiversity

- Systematics, species delimitation
- Species identification
- DNA barcoding

2. Geographic distributions, community composition, habitat
association

3. Monitoring of species and populations

4. Phylogeography, population structure and demographic history
- Definition of units for conservation

5. Behavioral ecology (social structure, dispersal patterns)

6. Forensics

/. Adaptation and natural selection (including at the genomic level)
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. Deep phylogenetics

Shallow phylogenetics and phylogeography
Species identification

Population genetics

Parentage/kinship analyses

Individual identification

Sexing

Pathogen identification
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Analysis of genes involved in immune response

10. Analysis of genes involved in potentially adaptive phenotypes



Development of molecular tools for carnivore
species identification from faecal DNA
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Development of molecular tools for carnivore
species identification from faecal DNA
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|dentification of carnivores using short DNA segme

Goal global standardized
saystem for carnivore
identification.

Application in ecological,
biogeographic and forensic
studies.

Ongoing tests in multiple field
sites in South America

Brazil (RS, ES, MS, MT, TO,
MG,DF), Argentina.

P.B. Chaves et al., in prep.
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|dentification of carnivores using short DNA segme

Testing and optimization of protocols for African carnivores:
Partnership with CCF, Namibia.
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Ongoing projects: phylogeny,
phylogeography, population genetics
and molecular ecology




Comparative phylogeography and demographic
history of two South American procyonids:
Nasua nasua and Procyon cancrivorus

Mirian T. N. Tsuchiya -Jerep




N. hasua

LBGM samples

UCLA samples
(Dr. Klaus Peter-Koepfli)

S [ ] Skin samples (MZUSP)




P. cancrivorus

“JR) LeGM samples

@ Skin samples (MZUSP)
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Data sets

mtDNA: 3 segments

e NADH Dehydrogenase subunit5( ND5) i 750 bp
e Cytochromeb  (Cytb ) 7 1140 bp
e Control region ( D-loop ) i 300 bp

Microsatellites

e Nasua nasua : development of a library and isolation of markers

e Procyon cancrivorus : heterologous transfer  of markers from P.
lotor .
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e Nasua hasua
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Integrating ecoloqy, genetics, health sciences
and education programs
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Maned wolf population structure on a macrogeographic scale

Manoel Rodrigues
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Molecular ecology of the Neotropical otter (Lontra longicaudis)

Cristine Trinca




Molecular ecology of the Neotropical otter (Lontra longicaudis)

Cristine Trinca
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Genotyping of the jaguar
MC1Rdeletion
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Genotypes for the 15 bp deletion in the jaguar MC1R gene

n* Genotypes
A15/A15 Al15/+ +/ +

Wild-type color 36 - - 36
Melanistic 10 1 9 -
> 46 1 9 36

*Geographic sampling: Mexico to southern Brazil;
only unrelated animals were included.

FI sher 0s Exact



Using scat DNA
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1. Expanded association study
2. Blind test with scat samples
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Molecular tracking of jaguar melanism using faecal DNA

Taiana Haag - Anelisie 8. Santos « Fernanda P. Valdez - Dénis A. Sana -
Leandro Silveira - Laury Cullen Jr. - Carlos De Angelo - Ronaldo G, Morato -

Peter G. Crawshaw Jr. - Francisco M. Salzano - Eduardo Eizirik
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Conservation genetics of fragmented jaquar populations

Current distribution

Historical distribution

Modificado de Sanderson et al. (2002) e Zeller (2007)
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Estimated number of individuals at each site:

P. E. Morro do Diabo (SP): 9-15 (Cullen 2007)

O UE Porto Primavera (MS/SP): 10-20
(Crawshaw et al. 1993)

P. E. das Varzeas do Rio Ivinhema: 10 (Sana
et al. 2006)
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Corredor verde (Brasil/Argentina/Paraguai):
25-53 (Paviolo et al. 2008)




Sampling
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Measures of diversity at 13 microsatellite loci in the four jaguar populations of
the UPAF investigated in this study.
Sample size (N), observed number of alleles (A), allelic richness (AR), observed
(Ho) and expected (He) heterozygosities.
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1Allelic richness is calculated using minimum sample size of eight diploid individuals; 2 Unbiased gene diversity (corrected for sampling bias in FSTAT)



Private alleles for each population:
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Fig. 2 Histograms showing the distribution of the allele frequencies



Population structure:
|dentification of migrants and admixed individuals
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Genetic differentiation between populations:

Table 4. Pairwise FST (above the diagonal) and RST values (below the diagonal) for the four jaguar populations of the UPAF.

O Green Corridor O Morro do Diabo O lvinhema Porto Primavera

O Green Corridor -~ - 0.198*** 0.122%*x 0.048***
L

OMorro do Diabo 0.112** = 0.120*** 0.073***

O Ivinhema 0.081** = 0.060***

Porto Primavera 0.036*

Significant values *P < 0.05, **P < 0.01 and ***P < 0.001

BRASIL

PARAGUAY




ONeSANMP 1.2

Effective population size estimates and their approximate
confidence limits for each UPAF jaguar population based on two
different methods (LDNE and ONESAMP).

LDNE (P,;= 0.05) ONESAMP  (Prior = 2-100)

Ne Confidence limits (95%) Ne Confidence limits (95%)
Green Corridor 23.5 - 11004 23.4 -45.8

Morro do Diabo 2.3 -128 ) 6.8 -9.8
Ivinhema 12.3 6.9 -27.1 92 -125

Porto Primavera 13.5 10.4 - 18.0 19.4 - 26.6




Field data:

ANone of the radio-colared individuals has dispersed among these study sites
during recent monitoring

0 4 Kilometers

i Male 01 MCP

[_] male 02 MCP
* Female 01 MCP G

AJaguars significantly avoid the use of B Fermmie $7 oE- ¢

Female 03 MCP VHF Tla ked

[[T[T] Female 04 MCP HF Tracked

human-modified areas, but some =S fenairgamon; SRS Trackad
individuals do show long-distance

movement across the fragmented

landscape (Cullen 2007)




Conclusions

-Surprising result given the geographic proximity of the field sites (ca. 69 km
to 500 km) and the dispersal ability of this species

- Molecular evidence for recent gene flow 1900

BRASIL

- Recent isolation (30-40 yrs, ca. 6-8
generations)

BRASIL

- Small effective size and restricted gene
flow among areas

>
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- Comparative data from other species

Strong impact of human-
Indiced genetic drift in remnant
jaguar populations




Neotropical felids:
GenusLeopardus




Distributions of L. tigrinus and L. geoffroyi
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Habitat use of. tigrinus andL. geoffroyiin RS state
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Dietary analysis ok. tigrinuse L. geoffroyi
using stomach contents of roadkilled animals

% of prey in diet

30

O Leopardus tigrinus
25 B Leopardus geoffroy,
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15 1

10 H
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Dietary analysis ok. tigrinuse
L. geoffroyi
using stomach contents of
roadkilled animals:

00| @ CEO1|Puma yagouaroundi|Ne306
68| | @ CEO2|Puma yagouaroundi|Ne306
45l OPN57|Oligoryzomys nigripes
OPN87|Oligoryzomys nigripes
OPNS55|Oligoryzomys nigripes
JR332|0ligoryzomys flavescens
JR210|Oligoryzomys flavescens
JR209|Oligoryzomys flavescens
651 JR202|Oligoryzomys flavescens
OPNG60|Oligoryzomys nigripes
JR244|0ligoryzomys flavescens

os - @ CE32|L. geoffroyi|Lgeof0s
4100[[0 CE39|L. geoffroyilNE312
@ CE47|L. tigrinus|bLti122
92| ———  EU095456|0ligoryzomys fulvescens

59 PCE21|Deltamys kempi
100 — @ CE10|L. tigrinus|NE312

87

99

78

78

42

DNA barCOding Of Drey Items a o oL @ CE20|L. tigrinus|bLti122

|. CEO3|Leopardus geoffroyilLge076
100 @ CEO4lLeopardus aeoffrovilLae076
JR196|Sooretamys angouya

99 9790|Nectomys squamipes
5‘|8 [0 CE®61]L. tigrinus|bLti001
11 100 @ CEB63|L. tigrinus|NE022

9735lJuliomys pictines
r 9667|Juliomys pictipes
oo t. CE25|L. tigrinus|bLti079
ss.— @ CE65|L. tigrinus|NE022
@ CEO5|L. geoffroyilbLge074
67 @ CE59|L. tigrinus|bLti069
JR 405|Calomys tener

| RCE BEBAICalomye avnulsiic

20

99

CRB 2732|Calomys expulsus
6o LBCE 1547|Calomys expulsus
s|r @ CEO11|Leopardus geoffroyiNe312
68l | BCE 1548|Calomys expulsus

100— @ CEG66|L. tigrinus|NE313
_ 99 [. CEG62|L. tigrinus|NE022

JR395|Oxymycterus nasutus

100 | JR328|Akodon azarae
93 JR329|Akodon azarae

51~ 9595|Akodon montensis
99 410(";[ PCE23|Oligoryzomys nigripes
JR 407|Akodon montensis

43| — @ CEO6|Leopardus geoffroyi|Ne308

6844|Akodon paranaensis

% 6963|Akodon paranaensis

55 ( J CEO9|P. yagouaroundi|NE314
82! JR411|Akodon paranaensis
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Distributions of L. tigrinus , L. geoffroyi e L. colocolo




Sampling for genetic analyses (mtDNA e STRsS)

Trigo et al. (2008) Mol. Eco‘l




