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The Next Generation of
RGSM Genetic Monitoring

Presentation plan:

|. Populations change over time

[l. 20 years of RGSM genetic monitoring

l1l. What can thousands of markers tell about RGSM genetic diversity?
V. Main Findings

V. What next?



Populations change over time

-~ =Abundance; Distribution;
Rate of change; ...

-~ =-Demographic factors
influence genetic diversity;

~==Natural selection;
»= = Intrinsinc traits.

W = =The RGSM is particularly
. susceptible to demographic
A fluctuations

Population Size Over Time

Former Bottleneck reduces Genetic New

population ~ POP. Slz€; rare drift eliminates population
variants are lost rare variants




[1]

20 years of RGSM
genetic monitoring

-Monitoring tracks changes;
-RGSM population changes has been

ESA Genetic Augmentation

listing | monitoring | begins monitoring in the last decades;
begins . . . .
% (% -Genetic monitoring commenced in 1999.
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E(x) (fish / 100 m?)

20 years of RGSM
genetic monitoring

~-@Genetic diversity maintained

-~ Attributed to pop. supplementation.
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What
thousands of
markers can

tell about
RGSM genetic
diversity?

o]

~=-RADseq: 2983 genetic markers (loci)
containing 5329 variable nucleotides
(SNPs);

= Proxy for genomic diversity;

-~ =Detection of changes in genomic
composition at microevolutionary
scales (few generations).



Genetic Diversity:
- Similar diversity

What thousands across time;
-~ = He and Ar
Of markers can variable across the

tell about RGSM genome; |
genetic diversity? |G,

~ = Fis increased in
2009 and 2010; 4

~=-What happened
in those years?
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Inbreeding:
~=What happened in

What thousands 2009 - 20107

of markers can

-~ = Low reproductive

tell about RGSM population;

~ = After 2010
genetic diversity? supplementation

increased;

I”

decreased to “norma
levels.

Reprodutive population

Number of Fish Stocked
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Genomic variance - Fq;

~=Variance of allele
frequencies between

Fst histogram

What thousands vears
Of markers can = Most loci without : °

variation in allele
te" ab.OU'l:. RGS.M frequencies across ]
genetic diversity? time Z

0.00 0.05 0.10 0.15 0.20 0.25

— = A few loci with
small allele
frequency changes




Temporal genetic Structure - DAPC

. Lower BIC = Best #groups
-~ =1 genetic cluster;

to describe the data

++-2015 - 2018 pops deviate along
X-axis;

What thousands ~=-What happened between 2012
and 20157

of markers can

® 1999

tell about RGSM . Keepin mind that

2008

’ A . o this deviation is 2009
genetic diversity? very low,

o Higher

™ . 7\
resolution \% ag/ !y —

PCA eigenvalues

DA eigenvalues DA PC W|th
microsatelite (9 loci)




Temporal genetic Structure - DAPC
-~ =What happened between 2012 and 20157
= Major pop collapse 2012 - 2014,
~ = Large number of captive reared fish were stocked,

What thousands preventing major shifts in genomic
of markers can composision.

tell about RGSM
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Main findings

What thousands -~ =Genomic diversity similar across years;
of markers can

~ = Inbreeding levels reverted after suplementation;

tell about RGSM

genetic dive rsity? ~=-Augmentation prevented loss of diversity and
major shifts on genomic composition during severe

botleneck;

~=@Genomic composition shifts seems to be ongoing;

-~ = Analysis of next years important to check if the trend
continues.




What next?

* Selection of a subset of markers adequate for
genetic monitoring:

e Why?
» Keep most informative loci;
* Replicability;
* Costs.
e How?
* Genotyping in Thousands by sequencing —
Gtseq;

* Uses next-generation sequencing like RAD-

segAllows to amplify and sequence specific loci
in many individuals;

e Main restriction - efficient for relatively small
loci panel (<500).
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