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Studying the Genes and Conditions That Influence Root

Development
Hannah Ordonez Webb*, Tessa Holtkamp®*, Dr. Bethany Zolman

*These are equal authors

University of Missouri St Louis

Root development in plants is essential for their survival and understanding how hormones influence their development can explain how plants grow under different
circumstances. Researching how Indole-3-butyric acid (IBA), a hormone that induces root production, affects the plant model Arabidopsis thaliana helps explain the hormone's
effect in agricultural crop systems. To understand root pathways, we performed assays on mutant lines of Arabidopsis by growing plants on varying concentrations of IBA. For wild-
type and mutant lines, phenotyping experiments like branching of roots, lengths of stems, and root length were conducted along with PCR and restriction digest genotyping
experiments to compare their genetic differences. The root length experiment indicates that mutant lines grow longer roots than wild-type, suggesting these genes are involved in
the normal responses. IBA concentrations have an influential effect on root development in all experimental conditions. The results from these experiments give insight into the
genes that are disrupted by these mutations. This research explains how the roots behave in varying conditions and hormone concentrations that can translate to agriculture.
With the climate changing rapidly in the world, our research gives insight on how roots of plants can be influenced to best support growth in a variety of environments.

Model Organism: Arabidopsis Questions

eFirst plant to have its How do mutants root development : .
genome sequenced pathways corp!oa re to normal.path\./vays. | oo
eRelatively short life cycle !n what conditions does Arabidopsis uie ~ ) . ' Anatme of
eResearch enhances its energy to elongatg or. branch roots: Arabidopsis
our understanding of all Does IBA conc.entratlon |hfluince root
flowering plants in development in mu.tant Il.ne.s.

: Where is the mutation within
agriculture

the Arabidopsis' genome?

RS
SR " -
SN ' X
T T P S
SRR e pr
o e ,-‘i_‘

I(’?Iel‘a[ root

IBA inhibits Arabidopsis root length HRI 27 double mutant produces more lateral roots than OO IBA inhibits hypocotyl length
@ Wild-type Wlld-type or other mutants | B 0 uM IBA average hypocotyl length (mm) Bl 15 uM IBA average hypocotyl length (mm)

Mutant control
20 +—

HEI 41 single mutant
@ HRI 41 double mutant

—u
[y ]
|

@ HRI27 single mutant
@ HRI 27 double mutant

—u
[}
|

h
|

Average Root Length (mm)

Average hypocotyl length (mm)

=
|

Wild-type Mutant HRI 41 HRI 41 HRI 27 HRI 27 1D\ ' Wild-type Mutant HRI 41 HRI 41 HRI 27 HRI 27
control single double single double control single double single double
mutant mutant mutant mutant 2D mutant mutant mutant mutant

Average Root Density (mmi# of lateral roots)

Concentration of IBA (M) Line \ Line

PCR Products for BRI and IBR3 Conclusion
s » These mutant lines have altered
root development and can be used
- to better understand the genes and
After PCR amplification of genes, a restriction enzyme can E B ) 3 .; environments Where root

anu;rii to determine where the mutation is in the o e Resileion B development Cha nges

HRI 41 double m k
HRI 41 double mytant|

PCR amplified gene -> ' ;

DNA was extracted from Arabidopsis plants and genes
with expected mutations were amplified through PCR.
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