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Pennycress (Thlaspi arvense L.) is a winter annual oilseed e 122 pennycress wild accessions collected from North Principal components analysis
species native to Eurasia. As part of the Forever Green America, Europe, and West Asia. "
Initiative at the University of Minnesota, breeders and * 40 collections made by UMN researchers
geneticists are domesticating pennycress for use as a cash * 7 collections made by IL researchers o
cover crop (Figure 1) e /5 coII.ectlons from GR!N | | ® EGIE?;
, , e 39 spring annual, 74 winter annual, 5 unconfirmed accessions 3 8 oot e

Pennycress has no breeding history and has many
undesirable weedy traits such as uneven germination, small —ha R SV
seed, and seedpod shatter prior to harvest. However, despite ° S b,

. . . * 3% )
these negative traits, pennycress has many useful traits that | O
make it a species amenable to rapid domestication including:
e High seed yields - Figure 4. Principal components analysis of 122 pennycress

collections. A) Seven pennycress accessions collected in

e Self-pollinated Armenia are divergent from all others. Principal components

 Diploid (2n=14) - . | E 1 and 2 explain 25% of the cumulative variation.

« Small genome size (539 Mbp) - - | | B-C) Phenotypically the Armenian accessions (B) appear to be
_ Figure 2. Locations of original collection sites. : :

e Draft genome published by Dorn et al. 20152 the same as other accessions (C). More work will be needed

 Close Arabidopsis relative m to determine if these lines are indeed T. arvense, a related

A pennycress breeding program was initiated at the » Sequencing species, or polyploid. If these accessions are T. arvense, they

University of Minnesota in 2013 with pennycress accessions » Genotyping-by-sequencing performed by BGI Inc.

 High oil content

may be valuable resources for introducing genetic variation

collected by UMN researchers and from GRIN. These - DNA extracts digested with ApeK Into the breeding program. o g Princioal
. . . | . | . . A : igure 5. Principa
accessions have some phenotypic evaluation, but no * Libraries were multiplex sequenced on lllumina Hi-Seq . components analvsis of
genotypic characterization has been completed until now. 2000 N .. — 'Z , y ,
‘ .. | non-Armenian accessions.
e Alignment to genome with SOAP? 10 . L A) Without Armenian lines
e 213,760 SNPs initially identified y o . PCs 1 and 2 explain 21% of
* Filtering | J oo e | the cumulative variation.
* SNPs further filter based on read depth: 56,248 SNPs 1. ‘o Collections from similar
{ [ sept. Year 1 January Year 2 o After MAF <4% removed= 24,020 SNPs geographic regions do not
* Genome-wide pairwise genetic diversity P S cluster together with the
. . 3 PCA1 . .
APE package in R | o ; ,: exception of Canadian and
* Heterozygous or ambiguous SNPs treated as missing . Western European
| ?'ata | 1By I D accessions. Accessions used
June Year 2 ¥ Apri * Principal Components Analysis S T R LU ot QP oarents in the breeding
Figure 1. Pennycress life cycle as a cash cover crop. * Dataset fgrther tiltered to reduce redundant SNPs prior S [ 7.7 program represent most
> . . . to PCA using PLINK v1.9%= 11,747 SNPs R fthe ch
ennycress is planted in the fall after silage corn or other oCA oted in TAGSE| 55 s areas of the chart.
crops, overwinters in rosette form, flowers in early spring COMPpIeted N e B) No obvious differentiation
and is harvested in June. Soybean can be planted in the m ' between spring and winter
pennycress stand shortly after flowering. Once the : 7 annual accessions.

. Genome-wide pairwise genetic diversity
pennycress is harvested, the soybeans can grow as normal. .
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e ——— Conclusions and Future Work
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Figure 3. Genome-wide pairwise diversity estimates reveal
overall diversity in the foundation pennycress population as
well as identifying accessions that are likely from selfed
populations. A) Genome-wide pairwise diversity averaged
across all accessions, spring, and winter accessions. B)
Accessions with very low pairwise diversity suggesting these
lines are from the same populations.

e Determine the reason for genetic differences between
Armenian accessions and all other accessions.
e Tetraploid?
 Different species? Possibly Thlaspi caerulescens?

* |dentify geographic locations where more wild collections

would be valuable.
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