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What is population assi

\

Provenance identification®

*if populations sufficiently
differentiated at finer geographic scale
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Cronn et al. 2021
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Goncalves Nazareno & Sedrez dos Reis 2013
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Why population assignment?

Conservation & Management

& lllegal harvest

“ Seed provenance ID

Hintsteiner et al. 2018



How to do
nopulation
assignment?




What do we need?

Spatially referenced genotypes of
samples from all possible
populations

Population structure
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Step 1: Develop genetic markers

AT AT TT

'GG. .CC. .cc.

AT 4 AC A\ ‘AC\ IAC\
., CC . ) -
4 AC A\ AT TT AT
B 'GG. GG. GG.

Use genetic markers #AC* 4ACh “4cCT?

GT GT GT

-GG . GG GG .
4 cTN 4 pcN 4CTA

Highly variable to pick up differences
OR
Low variability, but geographically restricted
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single nucleotide polymorphisms (SNPs)

A TGAACAG GCTTAAG  CCAAGCG
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microsatellites

|
single nucleotide polymorphisms (SNPs)

Inherited from both parents

e 2 alleles (Mom + Dad) ex. Aa or CC

Species-specific

Look at panels of 10s (msats) or 100s-1000s (SNPs)

Highly variable (masts) or spread throughout genome (SNPs)



nuclear

organellular
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Target 10s— 1000s
2 alleles

Higher variability
Low geographic restriction

* Target & sequence one region
* One allele

* Lower variability

* Greater geographic restriction



Step 2: Assess population structure
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Step 2: Assess population structure
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Step 2: Assess population structure
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Step 2: Assess population structure
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Step 2: Assess population structure
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Step 2: Assess population structure

1001

90 1

Scores of PCA

Closer together

Cluster or population

100 -50 0 50

Population
* Finland

* ltaly

* Netherlands
* UK1

« UK2



Step 3: Assign your sample
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Step 3: Assign your sample

AT
. CC
4 AC A

88%

29%

12%

AT AT 1T
GG. .CC. .CC.
A pCN AACN 4ACA

AT TT AT
dGEN GG 4GEN
4AACN AACN 4T

GT GT GT

"GG. GG . GG .
4 cTN 4 pc\ 4CTN

21%




Step 3: Assign your sample

AT AT TT
., | GG ,CC. .CC. &
AT 88% 4 AC N AACN 4ACAN
. CC . B B
4 AC A AT TT AT
- 29%| GG. GG. GG . €

4pCh 4ACh 4CT N

12% GT GT GT

GG GG. GG. K
4 cTN 4 pc\ 4CTN

21%




Step 3: Assign your sample

AT
. CC \
4 AC A

21%







Scale of interest

It depends:
e Life history



How close can you get?
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How close can you get?




Conifer Life History
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Conifer Life History
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70%
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MDS Coordinate 2
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DAPC Axis 2

‘e History: Big Leaf Maple

DA eigenvalues

Cr—e—

DAPC Axis 1

50.3% classification error

Incorrect geographic assignment 50% of

the time

Cronn et al. 2021



So, can we do population assignment
in BC conifers?

it depends...



Different Varieties




Different Varieties: Douglas-fir
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Different Varieties: Douglas-fir
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Hybridization




Hybridization: Interior Spruce
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Small remnant populations
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Small remnant populations

125° W

50° N

120° W
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Western Larch
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Geographic Barriers




Geographic Barriers: Lodgepole Pine

=125 =120 =115 =110

=130

Mahony et al 2019



Mitochondrial Markers

Seed dispersal
Highly localized seed dispersal

Pollen dispersal
High polien movement at short and
intermediate distances

Gene movement

Long distance seed dispersal

Distance

Seeds tend to stay closer to mom
*still depends on variation across moms

Hamrick & Trapnell 2011



Mitochondrial Markers
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Conclusions

* Any provenance identification would
% take investment

@ * Accuracy of ID highly dependent on

scale and life history

BUT...
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Using adaptive markers

g EeTE
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Use neutral markers to
examine demographic
processes like migration,
population size, and
population structure




Using adaptive markers

=¢=¢'=' |

CLE s

Neutral markers \ }

) !

Population structure

Adaptive markers could
reveal finer scale
geographic structure



Using adaptive markers

Mahony et al 2019



Using adaptive markers

SNPs
are your friend
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Advances in assignment methods

Random forest Machine Learning

FON W ONE]

EEEEEEEEEEEEEE

performed up to 7.8 and 11.2 this approach yields
percentage points better than F¢- median test errors of
selected panels of similar size 16.9km, 5.7km, and 85km

- Sylvester et al. 2017 - Battery et al. 2020



Conclusions Amended*™

* Any provenance identification would
% take investment

@ * Accuracy of ID highly dependent on

scale and life history
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