Dear Editor,

We would like to submit the original protocol presented in our manuscript titled “Identification of novel regulators of plant transpiration by large-scale thermal imaging screening in Helianthus annuus.” for consideration for publication in JoVE.

Problem
Plant adaptation to biotic and abiotic stresses is governed by a variety of factors, in particular the regulation of stomatal aperture in response to water deficit or pathogens. Identifying small molecules that regulate stomatal movement can therefore contribute to understanding the physiological basis by which plants adapt to their environment. Large-scale screening approaches that have been used to identify regulators of stomatal movement have potential limitations: some rely heavily on the abscisic acid (ABA) hormone signaling pathway, therefore excluding ABA-independent mechanisms, while others rely on the observation of indirect, long-term physiological effects such as plant growth and development.
Additionally, while there are many ways to treat plants with bioactive molecules, most of them are not well suited for a large-scale study of stomatal movement. 

Solutions offered by the protocol and significance
Here, we present a large-scale method to identify new compounds regulating plant transpiration that does not necessarily involve ABA- or known drought-responsive mechanisms and allows for efficient and reliable treatment of plants. In this system, Helianthus annuus plants are treated using a root feeding approach that consists of cutting the primary root of seedlings grown hydroponically and dipping the cut site into the sample solution. Once treated, the effect of each compound on the transpiration of plants is measured using an infrared thermal imaging camera. The relative change in foliar temperature following chemical treatment thus provides a direct mean to quantify the plant transpiration.

While the protocol in this manuscript is applied to seedlings of the sunflower Helianthus annuus, it is versatile in regard to the plant species that can be tested, the nature of the library of compounds and the type of imaging (thermal or chlorophyll fluorescence for example).

To our knowledge, only one chemical screening focused on stomatal movement has been published in August 2018 by the laboratory of Dr. Kinoshita from Nagoya University (Toh et al., 2018). The strategy developed by Toh et al. consisted in three sequential rounds of screens to assess the stomatal aperture in C. Benghalensis leaf disks immerged in the compounds. Only the last round included a quantitative evaluation of the effect. In contrast, our approach solely generates quantitative data, and differences are directly assessed by statistical treatment. Moreover, data are collected by the thermal imaging system every five minutes during the incubation, allowing us to (i) take into account natural discrepancies in stomatal aperture between plants and to (ii) perform quantitative analysis of the response over time.

[bookmark: _GoBack]We believe that this protocol will be useful to effectively identify molecules able to trigger stomatal closure or promote stomatal opening, which has major implications for understanding the signals that regulate stomatal conductance and plant adaptation to environmental stresses. 

This manuscript has not been submitted for publication elsewhere. We confirm that the manuscript has been read and approved by all authors. Thank you for your consideration of our manuscript. We look forward to your review.
[image: \\wells\fac-staff$\fj004747\Desktop\IMG_20150111_111434.jpg]


Sincerely,
Fabien Jammes
Assistant Professor of Biology
Pomona College
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