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Introduction
Plants are exposed to 
many stresses1

• Hinder growth and 
development

• Reduce crop yield

Mobile signals are used to 
mount systemic stress 
responses

Biotic Stress
• Pathogens 

attack
• Insects attack

Abiotic Stress
• Drought
• Salinity
• Extreme 

Temperature

Gull, A.; Ahmad Lone, A.; Ul Islam Wani, N. Biotic and Abiotic Stresses in Plants. Abiotic Biot. Stress Plants 
2019, 1–6.

Understanding plant signaling mechanisms is essential 
to develop improved varieties for food, fiber and energy
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Phytosulfokine (PSK)

Matsubayashi, Y., Sakagami, Y. Phytosulfokine, sulfated peptides that induce the proliferation of single mesophyll 
cells of Asparagus officinalis L. Proc. Natl. 

Matsubayashi, Y.; Sakagami, Y. 120- and 160-KDa Receptors for endogenous mitogenic peptide, phytosulfokine-α in 
rice plasma membranes. J. Biol. Chem. 2000, 275, 15520–15525.

PSK is an unusual, sulfated 
pentapeptide signal2,3

• Regulates plants' growth and 
development

• Regulates how plants respond to 
stress conditions
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Aims of the Research
Approach

• Deliver both labeled and unlabeled phytosulfokines (PSK) into the roots

• Use fiber-optic fluorescence microscopy to track PSK in live plants non 
destructively

Investigate 

• If PSK affects the level of its receptor, PSKR, in Arabidopsis thaliana

• If PSK moves from the root to the leaves

• How PSK trafficking differs in a receptor-less mutant (pskr1/pskr2)

• Whether PSK movement and/or persistence depend on PSK receptors
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The Microscope

Gen - 2

Gen - 3
Pierce, M., Yu, D., Richards-Kortum, R. High-resolution fiber-optic mcroendoscopy for in situ cellular imaging. J. Vis. Exp. 2011, 47, 
e2306. doi:10.3791/2306

Krstajić, N., Akram, A. R., Choudhary, T. R., McDonald, N., Tanner, M. G., Pedretti, E., Dalgarno, P. A., Scholefield, E., Girkin, J. M., 
Moore, A., Bradley, M., Dhaliwal, K. Two-color widefield fluorescence microendoscopy enables multiplexed molecular imaging in the 
alveolar space of human lung tissue. J. Biomed. Opt. 21, 046009. doi10.1117/1.JBO.21.4.046009

Two-color fluorescence imaging
1-m Fiber-optic probe

2.3× mini objective
0.34 mm Field of view (FoV)

Color digital camera

Objective   
Lens
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Sample Mounting and Peptide Delivery
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Results
Prolonged incubation of root in PSK appears to reduce PSK receptor level

PSK is mobile over time
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Results
A receptor-less mutant internalizes TAMRA-PSK, but it is not stable/stationary

Receptor level appears to impact the trafficking level/location of PSK

J: leaf of receptor-less 
(r1/r2)

K: leaf of WT
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Conclusion and Future Work

Peptide trafficking was 
successfully observed in live 
plants non-destructively, using 
the fiber-optic fluorescence 
microscope.
• PSK is mobile.
• Receptor level may change in 

response to peptide ligand.
• Receptor level may impact the 

trafficking level of PSK.

Future: These preliminary 
experiments will be repeated and 
expanded, and the microscope 
will be upgraded further.

Jelenska, J.; Davern, S. M.; Standaert, R. F.; Mirzadeh, S.; Greenberg, J. T. Flagellin peptide Flg22 gains access 
to long-distance trafficking in Arabidopsis via its receptor, FLS2. J. Exp. Bot. 2017, 68, 1769–1783. 
https://doi.org/10.1093/jxb/erx060
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Thank you
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Questions?
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The Microscope and Imaging
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The Microscope and Imaging
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