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Proposal: Project Goals

* Develop a new reference assembly for almond to improve our
ability to detect bud failure

* |dentify parental haplotypes to narrow down genetic origin of bud
failure

* Extract new methylation data from the assembly using cutting-
edge technologies

* Reexamine previous data sets using the new assembly to gain new
Insights on bud failure



Proposal: Experimental Design
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Results: Assembly
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Results: Assembly

* Improved annotation with haplotype
phasing
* Hap1 (Texas):38376 genes in 8 chr
 Hap2(Nonpareil): 43,429 genes in 8 chr

* Old NP annotation contain only 22,000
genes

* |dentification of 5° UTR and
transposable elements

* Allows for haplotype aware alignment
of genomic data
* Allele Specific Expression
* Allele Specific methylation




Results: Improved RNA Seq and MethylSeq
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Results: Improved RNA Seq and MethylSeq

log2(cpm)

carmel_nap1_texas_Chr02_001026
carmel_hap1_texas_Chr08_000199

" -

carmel_hap2_np_Chr03_003087

carmel_hap1_texas_Chro6_000924

camel_hap_np_Ch02_000231
b 0 Em=m

S

carmel_hap2_np_CNr06_003337

o
==
m

& &
R W &
& &

Treatment

K

Fﬁ%ﬁﬁ%ﬁﬁﬁm'mm

-

el

carmel_hap1_texas_Chr06_003385

=

camel_hap2_np_Chr02_001074

| |§| treatment

Low

; L
B wed Low
Wl Med Hon
B Hon

carmel_hap2_np_Chr08_000203

£ £ £ 5 £ 2 £ 2 g g
2 ggrgggegg
P

§EET 8RS8
[N o o Ll &

€ WbiH

I £ I g £ £ T I I I T

§Eg§ I sggg g

D L L~
3 g2

B Texs Hapoiype
= Nongaroi Hapotype.
B Overlapping

nitrogen cycle metabolic

ocess

N

mitotic cell cycle proces:

©  (Cicadian iyihm -9

[Hormone biosynihetic process

j \

Ghioa

microlubule-based process

‘abscisic acid-activated signaling pathway )

chromosome condensation]




Results: Improved RNA Seq and MethylSeq
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Results: DMRs From Long Reads

* Using newer sequences, we
can extract methylation data
directly from DNA

* Other types of Methylation
(hydroxy-methylation, 6-
Adenine methylation)

—=="1" « No additional lab steps which
can cause error

* High coverage but fewer
samples...



Conclusions and Next Steps

* Anew assembly has expanded our ability to analyze bud failure
from a molecular genetics perspective

* New resources for breeders
* New targets for genetic assays for NBF
* Alternative hypotheses to methylation as a cause of NBF
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