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I Objectives I

» Understand mechanism of Maleic Hydrazide-Mediated (MH) sucker
control

» Evaluate gene expression in axillary bud during MH treatment
= |dentify candidate genes for sucker inhibition in tobacco

" Integrate selected gene into our sucker control pipeline
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Outline I

= Tobacco topping
= Experiment design

= Differential gene expression

» Cell cycle genes
» MYBs (Myeloblastosis family)

» Ethylene related genes

= Conclusion and future work
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Tobacco Topping and Sucker
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Removal of Apical Meristem Suckers divert nutrition and impact leaf
quality
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Tobacco Sucker Control I

{ Control Methods J

* Manual removal (labor intensive)

 Chemical application

» Contact : Fatty Alcohols, burn tender suckers

» Contact-local systemic : Flumetralin

» Systemic: Maleic Hydrazide (MH)
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Experiment Design

Water
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RNA Sequencing Analysis

Number of genes

98000 Mapped to NT3.1
69002 Expressed genes M4 vs Wa MH24 vs W24
- > 1cpm, >3 samples
Up
' Differential expression analysis down MH72 vs W72
(p <0.05, 2-fold change)
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Categories of Differentially Expressed Genes
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Examples of Differentially Expressed Genes
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Genes Induced by MH-treatment

o

Glutathione S-transferase 9
Ribonucleoside-diphosphate reductase 2
P-loop containing nucleoside triphosphate hydrolases 2
Transcription repressor ofpl17 1
WRKY transcription factor 1
Cyclin-dependent protein kinase inhibitor SMR4 1
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Genes Suppressed by MH-treatment

Cyclin
Cell cycle Cyclin Dependent Kinase
N / MYB transcription factors
pindle
DNA synthesis
Cell division

Cellulose synthase
Others Unknown
Kinesin-like protein
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Cyclin and Cyclin Dependent Kinases
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MYB Transcription Factors
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Unreplicated DNA inhibits the production of
activating MybA protein by an unknown
mechanism, and inhibitory MybB occupies
the promoter, preventing the transcription of
M-phase—related genes, including cyclin.
When DNA replication is complete, MybA is
produced and displaces MybB from the
promoter.

Cyclin B is transcribed and activates cyclin-
dependent kinase A (CDKA), allowing
progression into mitosis
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MYB Transcription Factors
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Ethylene Related Genes
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Plant Cell Cycle regulation
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Conclusion and Future Work I

e Ethylene biosynthesis upregulated by MH

e MYBs altered expression
e Cyclins, CDKs: significantly down-regulated
 MH inhibit cell division by affecting G2 and M phase

e Functional analysis of several cell cycle genes will be
analyzed to confirm sucker control effects
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Thank You

Questions?

For copies of this presentation visit the Altria’s Science Website at
www.altria.com/alcs-science

Altria has a new Altria Science Twitter account
Follow us @AltriaScience
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