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extended exposure to high temperatures. An older tree We identified an orchard in Yolo county that has Carmel trees of the M pt,RNAndﬂ;tah;'ifEmm?: | |
- - : would thus be more likely to show symptoms. Total same age showing trees with severe BF and those with little to none. " Wi |
transcription, DNA-templated 1 |
In California almond orchards, two types of bud failure (BF) exposure amount may also transfer through clonal Bud, leaf, and branch tissue was collected in  spring of 2019. Next ——— |
disease have been recognized, infectious bud failure (IBF X : naya : an - - - - it |
! ! propagation. In California, cultivars Nonpareil’and Carmel’ generation lllumina RNA -seq and miRNA -seq (micro RNA) was A |'

caused by Prunus necrotic ringspot virus) and noninfectious
bud failure (NBF, a genetic disease). While IBFis on a path
toward becoming under control, we still need a fuller

performed on a selection of the samples. Wiy
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are more likely to exhibit BF the issue than other i
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commercial cultivars. Currently, selecting from a "high From this, we were able to obtain ~73.4 million raw RNA-seq reads T

B

: uality” mother block will not solve the issue as nurseries - Tl - i - - ni| |
understanding of NBF before proper management : Y - . . and ~244.4 million raw miRNA-seq reads over multiple replicates. ]
Anereadhes e he feveloned cannot identify trees prone to BF. What is needed Is a These were then processed and de -novo assembled and differentially o =

PP ped. better understanding of NBF at the molecular level. expressed genes found (ones hopefully associated with BF). However, M t._"tl de;horpho?yluho'n: ||
Knowledge of the affected genes may provide an these results are only the start to giving strong candidate genes and a .

Noninfectious bud failure or “crazy top”has been known to
occur in almond trees for several decades?. It manifests as
a death of vegetative buds and can be identified through a

complete RNA profile. Therefore, sampling was performed again in A
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fall of 2019 after a second round of buds appeared on the same e ————
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trees. Sequencing of these samples is underway. This additional m——

opportunity to develop molecular markers that help
Identify trees prone to BFsymptoms using molecular tests

more open canopy. 4 to 7 day delay in bloom, and a general or antlbody?baseq EEIREL When almonfj tranSfor_ma“O” information, as well as the incorporation of public datasets, ~ should dpmdm:f,
e i 5o technology is optlm_lzed, it may be possible to edit the help build a better picture of the issue . g
L P Y almond genome using CRISPR system to prevent onset of L
NBE. DNA-seq has been carried out though low quality data is making its e

mongvalent morganic cation transmembrane trans

use limited. At this stage, it appears that the almond genome has P

transcription regulatory region DNA binding

been sequenced in Spain and Australia, but the genome information peininliit
IS not yet available in public domain. Low quality data can often be o
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Obiecti salvaged if it can be used in conjunction with a  genome - However, —
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until either the almond genome becomes available or we produce -

our own we are investigating de -novo approaches. g i
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1. Extract and sequence small RNAprofile of almond trees exhibiting _ A E—
noninfectious bud failure . We have assembled the almond chloroplast genome and are in the ] ——
2. Conduct bioinformatics analysis of the small RNA fraction. process of annotation. Assembly was performed using related e —
species and additional resources as reference. The mitochondrial el —
genome assembly is also underway. However, it has been hindered “ e —
by its size (>100kb) and need for additional sequencing . IO —
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! e Looking Forward
We believe RNASeqand smallRNA profiling of trees with 3 l000x A=
NBF has the abllity to provide Insights into the NBF ~ — o rr e e £ A
. - - bl =1
phenomenon “. Genetic elements either responsible for or v 5000 © Immediate goai o1 this Work WITDE TInding - dIerences in e r N
ol d bv th di . .~ ch hould 2 . profile between normal and bud failure expressing almond trees. This
Influencea by the NBF ana its epigenetic changes shou = 0 will hopefully lead to genetic markers or altered (“resistant”) cultivars.
exhibit differential expression. Shoots from NOnparell and Leaf Bud Leaf Bud We are also actively looking for relatively young orchards willing to let
Carmel almond trees exhibiting BF and from control Diseased Contro us sample Carmel and Nonpareil trees exhibiting bud failure.

all four seasons. RNA -seq and sRNA-seq will be performed.

_ L _ - . Specific sequencing and assembly of almond chloroplast Ack led
NBF is a genetic dlso_rder, as _ew_denced by_lts |nab_|I|ty to and mitochondria also may help in identifying the problem. cknowledgements
spread though grafting, and is likely associated with DNA : : : : e : :
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the development of dormant buds into shoots might be with an assembled genome or assembly into a de  -novo
differentially regulated or simply fail to express because of transcriptome and alignment to itself. Genome alignment References
silencing. Itis also possible that epigenetic changes trigger : :
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