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Through the primary and secondary screenings we have successfully identified a group of low mass 
molecules that interfere with the polarization of PLK1-GFP and PLK4-MCHERRY. Future studies will be 
directed towards identifying molecular targets of these chemicals to discover new players in lateral protein 
polarization.
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52 3 6 10

(A.) Of the 52 chemicals screened, 3 chemicals specifically interfered with PLK1-GFP polarity, 6 specifically 
interfered with PLK4-MCHERRY polarity, and 10 interfered with both PLK1-GFP and PLK4-MCHERRY. (B.) 
Examining three different chemical treatments vs. the control. Scale bar = 20µm. Treatment with Chemical A 
results in dim PLK1-GFP signal at the plasma membrane. Treatment with Chemical B results in intracellular 
accumulation in the endodermal cells. Treatment with Chemical C results in dim PLK1-GFP and PLK4-
MCHERRY signal at the plasma membrane.

In plants, transmembrane receptor kinases (RKs) have extracellular leucine-rich repeats (LRRs) and an 
intracellular kinase domain. Interactions between the LRR and small molecules leads to the activation of 
signaling cascades that are important for plant growth, development, and stress responses. In the root of the 
model plant Arabidopsis thaliana, polarly localized proteins PLK1 and PLK4 are found in the outer and inner 
plasma membrane domains of endodermal cells, respectively. The specific mechanisms involved in the polar 
localization of these cellular proteins are not well understood. (A.) Schematic of the root meristem in 
Arabidopsis, note the location of endodermal cell types in blue. 
(B.) Expression of PLK1-GFP and PLK4-MCHERRY, respectively, at the lateral domains of endodermal cells.

To gain insight into these trafficking mechanisms we are taking a chemical genetic approach. Chemical 
genomics relies on low molecular mass molecules that act in a tunable, dose dependent, and reversible manner 
to target specific pathways. Using fluorescently tagged PLK1-GFP and PLK4-MCHERRY expressed in 
Arabidopsis roots, along with high content confocal image analysis, we will perform a high throughput 
chemical screen, from a library of previously identified bioactive molecules in tobacco pollen (Robert, The 
Arabidopsis Book ed. 2009) to identify molecules that disrupt the localization of one or both proteins. The 
selected candidates will be subject to a secondary screening for verification. (A.) Arabidopsis roots where 
placed in 24-well plates for chemical treatments for specific time intervals. (B.) Schematic representation of 
low molar mass molecule ES16 inhibiting a normal, arbitrary protein interaction.
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(A.) Secondary screening narrowed down 
the bioactive molecules to be carried on 
for further studies. Two chemicals were 
confirmed to specifically interfere with the 
polarization of PLK1-GFP and 1 chemical 
confirmed to specifically interfere with the 
polarization of PLK4-MCHERRY. (B.) 
Examining the effect of chemicals that 
interfered specifically with PLK1-GFP or 
PLK4-MCHERRY polarization (all scale 
bars = 20µm). Both Chemical A and D, 
have a distinct effect on PLK1-GFP 
polarization based on concentration. When 
examining the effects of Chemical B and 
E on PLK4-MCHERRY polarization, we 
see that Chemical B has little to no effect 
on PLK4 polarization and was therefore 
eliminated from our list of bioactive 
chemicals. In contrast Chemical E 
treatment results in a slight increase in 
intracellular accumulation of PLK4-
MCHERRY in the endodermal cells (blue 
dashed boxes indicate a closer look at 
endodermal cells and white arrows point 
to intracellular accumulation). 
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