Introduction

A typical cell cycle is characterized by a growth phase followed by DNA
replication and then finally cell division. This process generates genetically
identical cells. Alternatively, in the process known as endoreduplication, cells
grow, and DNA replication occurs, but the cell does not divide. In plants, CDC20
and CCS52 proteins control when a cell undergoes either mitosis or
endoreduplication respectively through activating the anaphase promoting
complex (APC). The APC then targets specific proteins called cyclins for
degradation to control the progression of a cell cycle. There have been a variety
of CDC20 and CCS52 genes discovered, yet more information of these cell cycle
regulators needs to be researched. This research project focuses on a potential
third type of APC activator in soybean (Glycine max), Glyma.10G117000.1
(GLYMA10) and its function. GLYMA10 has been identified in the genome of
soybean yet no function is currently known. GLYMA10 shares sequence
similarities with CDC20 and CCS52 proteins. Preliminary data showed that Like
CDC20 and CCS52 proteins, GLYMA10 has defining traits such as a conserved C-
box, WD40 repeats, RVL motif and an IR tail which are all imperative to APC
activating proteins, yet there are also distinct differences between these
proteins. To confirm that GLYMA10 is expressed, polymerase chain reaction
(PCR) was used to amplify GLYMA10 from flower cDNA. The PCR product was
cloned into a sequencing vector, which was then transformed into E. coli. The
plasmid was sequenced confirming that GLYMA10 is expressed in flowers.
Quantitative PCR (gPCR) was then used to analyze expression levels of GLYMA10
not only in flowers, but also in apical meristems, trifoliate leaves, unifoliate
leaves, stems, roots, seeds, and new and old seed pods. Overall, GLYMA10 was
not expressed in trifoliate leaves, unifoliate leaves, roots, or stem tissues and
was only very weakly expressed in seeds, flowers and apical meristems. It was,
however, very strongly expressed in new and old seed pods, with old seed pods
showing the highest expression levels of GLYMA10. In the future, we will
continue to study seed pods in an effort to understand the function of this
protein.

Materials and Methods

Expression & Sequencing of soybean GLYMA10 in E. coli

* Collected flower tissues from Glycine max </

* Amplified GLYMAZ10 using PCR

» Separated DNA using Gel Electrophoresis v/

* Gel purified GLYMA10 v

* Cloned GLYMAZ10 PCR product into sequencing vector
* Transformed E. coli with sequencing vector v/

* Verified transformation

 Sequenced genotype v/

Localization of GLYMA10 within soybean tissues

* Collected various Glycine max tissues such as apical meristems, trifoliate leaves,

unifoliate leaves, stems, roots, seeds, and new and old seed pods /
* Used qPCR to analyze GLYMA10 expression in Glycine max tissues v/
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Results

Table 1. Conserved sequences necessary for APC activating
proteins. APC activating proteins require a minimum of three
conserved protein sequences. These sequences include a C-Box,
RVL Motif within the WD40 repeats, and an IR Tail. GLYMA10 as
well as CDC20 genes both have these conserved sequences,
indicating that GLYMAZ10 is a potential APC activator.

Protein
Conserved APC Region | Function Sequence
C-Box Key to binding to the APC DRFIRMNR
Regulate cyclin concentrations that
RVL Motif regulate cell division RVL
IR Tall Key to binding to the APC IR

Table 2. Expression of GYMA10 based on soybean tissue samples.
gPCR was performed on apical meristems, roots, unifoliate leaves,
stems, trifoliate leaves, seeds, old bean pods, and new bean pods

to determine expression of GLYMA10 within these different tissues.

Averages of three replicates for each tissue sample are shown. A
lower Cq value signifies higher expression. ND means not detected.

Tissue Expression Level

Cq
34.47997
ND
ND
ND
ND
34.81602

23.06825
26.62493

Apical Meristem Low expression

Root
Unifoliate Leaf
stem
Trifoliate Leaf
Seed

Old Bean Pods
New Bean Pods

Mot expressed

Not expressed

Not expressed

Mot expressed

Low expression

High expression

High expression

Discussion

* Based on sequence similarities, GLYMA10 appears to
be a new type of APC activator

* GLYMAZ1O0 is not expressed in trifoliate leaves,
unifoliate leaves, roots, or stem tissues

* GLYMA10 was very weakly expressed in seeds,
flowers and apical meristems.

* GLYMA10 was very strongly expressed in old and
new bean pods with older bean pods having the
highest expression

Future Research

* Repeat expression experiment and quantify data
using relative gPCR to better understand
GLYMA1OQ’s expression in seed pods

* Overexpress GLYMA10 gene in soybean and look
for phenotype changes

 Continue analyzing expression patterns of
GLYMA10 to discover potential function
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