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GOAL: Screen for chemicals that interrupt this small RNA to:
1. Identify silencing-inhibition chemicals for future applications 
2. Discover new proteins or receptors involved in the biogenesis or 
function of small RNAs. 

This cross-disciplinary project exemplifies the discovery potential that 
lies at the interface between biology, chemistry, and computer 
science.

Results and Future Directions

Conclusions
Chemical genomics screening is a powerful tool to discover novel 
components in biological processes. We screened over 3,500 
chemicals and found 11 putative hits that inhibit a small RNA pathway 
involved in plant defense against a bacterial pathogen in Arabidopsis. 
Future experiments and collaboration with analytical chemists will 
lead us to the target and mode of action of these compounds. 
These compounds may be used in other organisms to silence small 
RNA pathways. 

avrRpt2
PPRL

ATGB2

dsRNA

DICERRISC

small RNA

RPS2

DICER

dsRNA

small RNAs 
~20-30 
nucleotides

RISC

target mRNA
Target gene is silenced

Introduction
Small RNAs can regulate gene 
expression in plants, animals and 
fungi. They are diced from double 
stranded RNA (dsRNA) and they 
associate with the protein 
Argonaute to form an RNA 
Induced Silencing Complex (RISC). 
RISC silences genes through 
various mechanisms [2]. 

Pseudomonas 
syringae**

In the model plant Arabidopsis thaliana, one type of small RNA is 
induced by a bacterial protein (avrRpt2) during infection. This 
small RNA is produced from the overlapping region of two gene 
transcripts (PPRL and ATGB2). RISC silences the PPRL gene which is 
a negative regulator of RPS2, a plant protein that detects avrRpt2
and causes hypersensitive response (HR), or localized cell death of 
the plant to inhibit the growth of the bacteria [3].

Arabidopsis
plant*

*http://ec.europa.eu/research/quality-of-life/image/arabidopsis.jpg
** Image taken by Gordon Vrdoljak, Electron Microscopy Laboratory, U.C. Berkeley

Dissection of RNA Silencing Through Chemical Genomics

Our approach is to use chemicals to study biological pathways. This 
method overcomes problems found in traditional genetic screens, 
such as duplicate or essential genes. Complemented by genetic 
studies, it has proved to be a powerful tool in several organisms [1].

Chemical 
Genomics

An example of
INNOVATIVE  

Interdisciplinary Science

ChemGen IGERT at UC Riverside is a 
collaborative program that integrates the 
expertise of biologists, chemists, and 
computer scientists, to uncover 
biological mysteries.

ARGONAUTE

Spray with 2μM 
dexamethasone and luciferin
Take picture in dark box

Take picture 
18h later

Add seeds to each well

Grow for 2 weeks 
in 12h light cycle

After 18 hours, plants grown without chemicals (negative control) do 
not fluoresce because nat-siRNA silenced the luciferase gene. Plants 

that still fluoresce at this time point might be impaired in the silencing 
pathway. Positive control plants remain fluorescent.
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Six days later, plants are monitored for complete cell death due to HR. 
Plants that remain fluorescent at 18h and do not show cell death after 6d 
are considered impaired in the silencing pathway and are noted as “HITS.”

Cell death 
6d after DEX

No cell death 
6d after DEX

HIT -+

+ -

Add plant growth media, vitamins, agar and chemicals from 
“Library of AcTive Compounds on Arabidopsis” (LATCA) 

into 96-well plates

One chemical (25μM) per well

All live plants fluoresce at 0h Luciferase expression at 18h
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3,860 compounds
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Initial screen yielded 
206 compounds

Rescreening  of 206 hits yielded 
55 compounds

Rescreening of 55 hits yielded
11 compounds
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Materials and Methods
Arabidopsis thaliana transgenic plants containing two constructs were used 

for the screen. avrRpt2 expression is turned on by dexamethasone. 
A chemical can target any step (#1-3).

Spray with 2μM 
dexamethasone and luciferin
Take picture in dark box

Take picture 
18h later

Add seeds to each well

Grow for 2 weeks 
in 12h light cycle

After 18 hours, plants grown without chemicals (negative control) do 
not fluoresce because nat-siRNA silenced the luciferase gene. Plants 

that still fluoresce at this time point might be impaired in the silencing 
pathway. Positive control plants remain fluorescent.
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Six days later, plants are monitored for complete cell death due to HR. 
Plants that remain fluorescent at 18h and do not show cell death after 6d 
are considered impaired in the silencing pathway and are noted as “HITS.”
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