Plant Breeding Experiences
with the BeanCAP Program

Neb“"’”‘s'TY ¢ Scout Wilson




About Myself

20 years old

Sophomore at Western Nebraska
Community College '“
Major: Biology WicstermNebERIIE

Community College

Future Interest: Plant Breeding
L1ve in Scottsbluff \J=







BeanCAP Program

Began as a high school student in
summer of 2010

Worked from planting till harvest

Came back as college student for
summer of 2011

Worked planting and harvest, continued

through winter in greenhouse
Back again in fall 2012
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Sequence Identification of Mock Inoculated and Inoculated Common Bean (Phaseolus vulgaris) Chromatin
Immunoprecipitated (ChIP) DNA

Scout Wilson', Vasudevan Ayyappan?, Adrianne Brown?, Venugopal Kalavacharla®3

"Western Nebraska Community College, Scottsbluff, NE 69361, 2Cnllege of Agriculture and Related Sciences, DSU, Dover, DE 19901
3Center for Integrated Biological and Environmental Research (CIBER), DSU, Dover, DE 19901

Research Experience for Undergraduates (REU) Program, Delaware State Univer:

Phaseolus vulg also known as common bean. is an important economic crop of the \wrld that is al!ctud by the fungal pathogen Uromyces appendiculatus that causes bean rust. The Plant Molecular Genetics and

(PMGG) laboratory at DSU is interested in undérstanding epigenetic mec in dis scepti 10 bean rust race 53, a common race of bean rust seen in US common bean
production. By studying epigenctic factors which determine the regulation of bean rust resist; 5 U g we can learn more about how the plants react to this fungal pathogen. The ChIP assay is used
tion happens on histone tails and

-3
to study DNAs bound 1o a specific location on histones, while ChIP-sequencing uses high Lhmuzhpul methods to mlnu aml sequence these DNAs, Much of the epigenetic modifi

these modifications influence the regulation of gen ociated with the specific lo gene amples are obtained from inoculated and moc!

inoculated plants at different time permdﬂ el 2. and 84 hours after inoculation. These samples are used to obtain ChIP DNA using two different antibodies: H4K12ac and H3K9me2. H4K12ac is an antibody which

is specific to histone regions of genes, while H3K9me2 is an antibody specific to histone regions of suppressed genes. The resulting ChIP DNA will be sequenced and analyzed to reveal any genes present in these
zions and their role in the bean rust resistance response.

ierra: Inoculated & Mock-Inoculated b " DISCUSSIO

The Plant Molecular Genetics and Genomics Lab’s 1 \ *ChIP DNA from H4K12ac and H3K9me2 immun

res focuses on common bean (Phaseolus ¥ 4 J p ted chromatin were amplified using Actin PCR

vulgaris) and the epigenetic factors that play a role e N for sequencing.

in discase resistance and susceptibilty to bean rust +ChIP DNA from samples ran through PCR using primers
from the eight stress genes revealed the presence of all
gene:
*Spatial tissues (seedlings, roots, es, flowers, pods)
‘were run through Actin PCR and successfully amplified.

suggests epigenct g Tcae GAGITCCA CAGTOCCCOCATATIATGAC

mechanisms are mmns.ble for the formation of PCR.
heritable epigenetic gene variants (epialleles) and e =N} Faccarmy) poCRETIEr A b
can contribute 1o stress adaptation in plants', peremsion pawsd
Histone modifications have been of considerable o ond
interest as they have been shown to occur in a c1sine, . e TG CCAMMATIGEAMATGEAG

cessive order indicating cross-regulation®.
Additionally previous arch on common bean has
yielded valuable information on the gene regulation
upon infection of bean rust®, Two histone sites have o Camie A i A
received considerable interest and are important
sites to be studied in common bean response to bean
rust, these being H4K 1 2ac and H3K9me2**, These i SHSIERIGEIING. SRR nE fungal pathogen.
sites will the focus of this study to provide +To measure the expression of the stress genes Real-
information on the genes present at these sites and time PCR will be used. ChIP DNA will be extracted

the role they play in plant response to the fungal and isolated from inoculated and mock inoculated
By / fssues: Sierra (inoculated & mock-inocalated) g Meom
pathogen. / Spatial E.x;msm Tones: Seolings, ook, eaves. Bawes pas Sierra leave
*Mutants (crg, A 2. A 3) were observed to be healthy
A "'"“{5" RRE RIS compared to Sierra which was wilted when transferred
Soniéation ifomAtls broken o lkte smller (ragiients from greenhouse to growth chamber. Sierra may have
e -

e collection at Ohrs, 12hrs, and 84hrs to be used in real-time
e ——

CTICTGAGCETIRAGGANGTE  CRATCCTITTAGCEAGAIEAS

*Good ChIP DNA was extracted and isolated from all
samples. h will be sent for sequencing.

B I P *The presence of some of the eight stress genes in the
ChIP DNA may indicate a role in plant response to the

OBJECTIVES . Imumuno-Precipitation(IP)- histone specific antibodies bind 1o their Sl b :: o
*Sequence ChIP DNA from mock inoculated and site om the chromatin (H4K12ac and H3K9me2) \
inoculated Sierra, :
*Reveal any of the cight stress genes in the ChIP DN.
*Real-time PCR from Sierra inoculated and mock BENCRON oL UM DI QUYL A, e s,
inoculated leaves will be used for future research.

Prateinase K nm'glml..n of histones

Precipltation of DNA by ethanal

CHIP DNA stared at 80C for fufure use Epigenctic contribution to stress adsptation in
101640 "

tant common bean cultivar,

e resistance (HR) to Uromyces
appendiculatus (rust race 53),
“Leaf samples sh frozen with liquid nitrogen
at Ohr, 12hr, and 84hr, and stored in = Figure 2: Actin PCR to verify
ChIP DNA extracted using ChI ) e T ChIP DNA amplification and " Gevcopment and polyposdy, BBA (2007 60110
(modified protocol from our lab) sonication (AS). Ll e
*Eight stress genes tested in ChIP DNA using PCR.
Seedlings, roots, le: flowers, and pods collected :
for testing spatial expression using PCR. would like: to thank the NSF-REU program Grant No.
*Inoculated and mock-inoculated Sierra leaves were Ibas1ter fanding do Detoymre Suteitinne siy
collected at 0, 12, 84hrs for Real-time PCR. Department of Agriculture to the Plant Molecular Genetics

/ and Genomics Lab. 1 would also like to acknowledge all of
i g T A F . ; | the PMGG lab members.

Inoculated @) and Mack Inoculated
I Sterra



Interest in Plant Breeding

BeanCAP program activities have
influenced by interest towards plant

breeding

Making crosses in the greenhouse
Getting hands on experience in a working
environment throughout the year has

exposed me to al

1 activities involved at

different times of the year.
Hands-on training has helped critical
thinking during activities which i1s more

inviting to on the

spot questions.



The Future

Plan to transfer to 4 year university for
B.S. in Plant Science

Graduate school with focus on plant
breeding.



Thank You!
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