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A FASTER STRATEGY FOR PLANT BREEDING:
GENOMICSELECTION
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Objectives:

1.Develop a set of genomic markers in sunflower suitable for future genomic
prediction efforts.

> Identify haplotype structures within the sunflower genome using multiple
different populations from the USDA sunflower breeding program.
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Variants need to be conserved over all
breeding/mapping populations

Sequence variants

INDEL (Insertion or Deletion)
T G G




Fundamental Mendelian Ratios can be used to find
Reproducible and Reliable Markers
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Hard Filters for Variant Calling could remove
valuable markers
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Case Study: Redo mapping without hard filters

Genetic mapping of a pollinator preference trait:
Nectar volume in sunflower (Helianthus annuus L.)

. Ashley C. Barstow Jarrad R. Prasifka® Ziv Attia”® . Nolan C. Kane? Brent 5. Hulke®™

! Department of Plant Sciences, North Dakota State University, Fargo, ND. United States

2 Sunflower and Plant Biology Research Unit, Edward T. Schafer Agricultural Research Center, United States Department of Agriculture (USDA)-
Agricultural Research Service, Fargo, ND. United States

3 Ecology and Evolutionary Biology Department, University of Colorado, Boulder, CO, United States
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Achi-square filtering strategy based on segregation ratio retained
a largernumber of valid markers with better genome coverage.
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More candidate regions with nectar-related genes were discovered
because of genetic map improvements.
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Model of Floral Nectary Regulation

Arabidopsis thaliana
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_ Transcription factor needed for nectary development (Bowman & Smyth, 1999)
Auxin receptor that mediates auxin-regulated transcription (Schmitt et al., 2018)

(Roy et al., 2017)
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New Results A Follow this preprint

Variant filters using segregation information improve mapping of nectar

production genes in sunflower (Helianthus annuus L.)

(iD) Ashley C. Barstow, ® James P. McNellie, (© Brian C. Smart, (iD) Kyle G. Keepers, (i) Jarrad R. Prasifka,
> Nolan C. Kane,@ Brent S. Hulke

doi: https://doi.org/10.1101/2024.12.03.626666

This article is a preprint and has not been certified by peer review [what does this mean?].
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Objectives:

1.Develop a set of genomic markers in sunflower suitable for future genomic
prediction efforts.

> Identify haplotype structures within the sunflower genome using multiple
different populations from the USDA sunflower breeding program.




Haplotype Block discovery to reduce marker numbers
and improve genomic selection accuracy

Haplotype block

Haplotype block

v

These variants are in strong LD with the rest of the markers in the block and can be used to characterize the

genetic diversity of the entire block to reduce the marker set needed for future genomic work.




0
c
S
)
L
-
(o
O
o
©
c
©
n
v
£
o
0
o)
£
(o]
S
i -
@)
©
n
0
(o]
-
v
(]
v
=
[w]
0
(a1]
v
o
>
e
9
Q.
C
I

100000kb
50000kb
20000kb
10000kb
1000kb
500kb
200kb
10Ckb

Ove
Ovel
QOvel
Ovel
Ovel
Ovel
Ove
Ove

NN 0 AR -
N A 0 0
[0 T11 Sl |1 1 [ 1
0TTE(CVTTC | O |
W ENWEEmn - m

ime o m—
1 |11 (101 11 1
N

1 A O AR e
I AR ) AR
om0

[ B T

m S

S

CITTTE YT, [ VT T
lNnmmn  EWE WSS
LTI T T

R R

uoIISOd Jied 8seg

N0

0.0e+00

9LIYDOHZ F¥BH

SHYDOHZ LvEH

¥ HUOOHE PeH

EHUDOHS L #EH

¢ HUDOHS LvEH

LLIUDOHZ HEH

O0HUDOHC HPEH

6044D0HZ vEH

8044DOHZ L vEH

L0IUDOHE FPeH

90IYDOHE H¥eH

SQIUDOHS LvEH

POIUDOHE L¥EH

£0IUDOHZ HvEH

c0IUD0OHZ LvEH

LOIUDOHZ L 7EH

Chromosome




Dr. Brent Hulke, USDA-ARS, Fargo, ND
Jarrad Prasifka, USDA-ARS, Fargo, ND
Nolan Kane, University of Colorado — Boulder
Brian Smart, NDSU, Fargo, ND

James McNellie, USDA-ARS, Fargo, ND
Brady Koehler, USDA-ARS Fargo, ND

Kyle Keepers, University of Colorado — Boulder

Zachary Marcus, University of Colorado — Boulder

All other graduate students and interns

QUESTIONS?

National

NORTH DAKOTA l,is/_[l—A‘aE @l University of Colorado Boulder SunﬂOWEI'

STATE UNIVERSITY

Agricultural Research Service

ASSOCIATION




	identifying a Core Set of Markers and ​Haplotype Structures to Track Segregation in Domesticated Sunflower�
	Slide Number 2
	Slide Number 3
	A faster strategy for plant breeding: �Genomic Selection 
	Objectives: 
	Objectives: 
	Slide Number 7
	Methodology 
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Methodology 
	Slide Number 17
	Objectives: 
	Slide Number 19
	Slide Number 20
	Slide Number 21

