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Agenda

e Motivation for study — Missoula Flood
hypothesis

e Method and basic data — Genotype by
sequencing (GBS)

 Preliminary results
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The lost aspens of the
Willamette Valley: Did
catastrophic floods carry them
from the Rockies?

By Collin Peterson and Steven Strauss
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Press coverage of crowdfunding effort
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Willamette Valley aspens could be Rocky Mountain
refugees from prehistoric Missoula Floods

OIL TRAINS

Rob Davis takes an in-
depth look at oil trains in
the Pacific Northwest
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OSU researchers attempt to decode origins of
Willamette aspen grove

NATHAMN BRUTTELL Corvallis Gazette-Times Feb4,2015 00

I ] Associated Press

Amanda Cowan, Corvallis Gazette-Times m

Oregon State University researcher Collin Peterson, left, and professor Steve Strauss check out the tops of aspen trees near Corvallis WI#T’IESSES: Warplanes bomb Yeme
on Jan. 30. killing dozens

At the edge of forestland southeast of Corvallis, amid the evergreens and oaks, grows a half-acre Manhunt in Brussels after raid linke

stand of white-barked aspen. attacks

Ex-Nevada shelter chief is charged
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Missoula flood hypothesis for rare
Willamete Valley aspens
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ummary of aspen populations

Total sites 34

Ours/collaborators sites 21

New/crowd funding sites 13

No. of samples/site 1-5

Total 96
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hotype by sequencing:
ny random short sequences

Step 1
Construct reduced representation libraries (RRLs)
by digesting each DNA sample with a
restriction enzyme (ApekKl)

Apekl site ApekKl site

: lDigestinn with ApekKl
N |
=t aa=] [ —
—— O ——————

Genomic DMNA

Sticky and

Step 2
Ligate custom ‘barcoded’ adaptors to sticky
ends of restriction site. Each sample has its own
unigue barcode sequence

Apekl sticky end Apekl sticky end

Forward
adaptor
Unigue DNA barcode

for each sample

I DMA sequence Reverse
adaptor

Step 3
Pool digested and barcoded DNA
into a single tube. Perform PCR amplification,
library preparation, and sequencing
on lllumina platform

ani

Digested and barcoded Pool lMumina

DNA samples DNA ampllfn,- sequencing

Step 4
Use barcodes to assign sequences to samples,
Produce a file of DNA sequence data
for each sample

Apekl
restriction site

Barcode DMA sequence

ALY \I\H

TRENDS in Genefics




GBS data summary

I‘ at 90% ‘N’ and 8bp read depth filter

Total number of raw reads 382,821,694
Total number of good barcoded reads 322,712,109
Total number of good samples 79

Total number of SNPs detected 113,396
Total number of SNPs detected (Strauss + Mock) 195,421
Total number of SNPs detected (Strauss + Mock) 24,209
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(PC1 vs. PC2) overlaid with
tructure results
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hree major groups mapped
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Discriminant analysis of three putative

varieties

e 28 PC axes =43.2% of variance in the SNP data

e Three groups

— 1 = Cascades & Sierra

— 2 = Canada + Michigan + Rockies

— 3 = Western/Pacific
e Proportion of overall correct assignment = 0.978
 Proportion of correct assignment per

group/population

— 1=0.961

— 2=1.000

— 3=0.952



? QUAKWG ASPEN Populus atheniensis Lodd. ex C.F.Ludwig

/ ; Popul Tid
Populus tremuloides Michx, opulus aurea Tidestrom
Plant Sj?mbﬂl =POTES Populus benzoifera Tausch

. Wi I IOW fa m i Iy Populus cercidiphylla Britt.

Populus cordata Hort. ex Poir.

Coniributed by: USDA NRCS Nafional Flant Data .
Center & the Biota of North America Program (Sahcaceae)
Populus glandulosa Willd. ex Steud.

L H igh phenotypic Populus graeca Ait.
p I a Sti City Populus pendula Hort. ex Tausch

° M a ny Va rieties Populus polygonifolia F. G. Bernard
have been Populus t la subsp. t loides (Michx.)
described but none aiesoioe |
a re fo rm a I Iy Populus tremuliformis Emerson
r‘e Cog n i Ze d Populus tremuloides Tidestr.

FI ,()I{A ()F TI_]E Populus tremuloides var. aurea (Tidestr
Populus tremuloides var. cercidiphyl

NORTHWEST COAST Sudw.

Populus sibirica Hort. ex Tausch

-;;

Populus tremuloides var. int

INCLUDING THE AREA WEST OF THE SUMMIT OF
THE CASCADE MOUNTAINS FROM THE FORTY-NINTH P I t | d
PARALLEL SOUTH TO THE CALAPOOIA MOUNTAINS opu us tremuloiaes

ON THE SOUTH BORDER OF LANE COUNTY, OREGON.

Populus tre

i St Mary's Colleps
i@ CalPhotos BY

CHARLES V. PIPER

PROFEESON 08 BOTAN

Alternate Names
Trembling aspen, gelden aspen, mountain aspen,
frembling poplar, white poplar, popple; aspen
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Callahan et al. 2013 — Eight
microsatellite loci in aspen show

north/east and west groups

C. M. Callahan et a
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allahan et al. 2013 demarcation vs.
urrent study
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Conclusions

No evidence for Missoula flood origin

Evidence for three major sub-specific groups
In aspen — not yet recognized botanically

Evidence for a new Pacific group in western
Oregon & Washington

Apparent differences in genetic diversity
among the groups

Data analysis still ongoing, subject to revision
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