Accepted Manuscript =

Environmental and
Experimental Botany

Title: Plasticity in roles of cyclic electron flow around
photosystem I at contrasting temperatures in the
chilling-sensitive plant Calotropis gigantea

Authors: Wei Huang, Shi-Bao Zhang, Jian-Chu Xu, Tao Liu

PII: S0098-8472(17)30165-X

DOI: http://dx.doi.org/doi:10.1016/j.envexpbot.2017.07.011
Reference: EEB 3264

To appear in: Environmental and Experimental Botany

Received date: 10-5-2017

Revised date: 12-7-2017

Accepted date: 12-7-2017

Please cite this article as: Huang, Wei, Zhang, Shi-Bao, Xu, Jian-Chu, Liu, Tao, Plasticity
in roles of cyclic electron flow around photosystem I at contrasting temperatures in the
chilling-sensitive plant Calotropis gigantea.Environmental and Experimental Botany
http://dx.doi.org/10.1016/j.envexpbot.2017.07.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.envexpbot.2017.07.011
http://dx.doi.org/10.1016/j.envexpbot.2017.07.011

Plasticity in roles of cyclic electron flow around photosystem | at contrasting

temperatures in the chilling-sensitive plant Calotropis gigantea

Wei Huang® *, Shi-Bao Zhang?, Jian-Chu Xu?, Tao Liu?"

! Key Laboratory of Economic Plants and Biotechnology, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming, Yunnan 650201, China

2 National and Local Joint Engineering Research Center on Gemplasm Utilization and
Innovation of Chinese Medicinal Materials in Southwest China, Yunnan Agricultural

University, Kunming, 650201, Yunnan, China

“ Corresponding authors, emails: huangwei@mail.kib.ac.cn (Wei Huang); 52133490@qg.com
(Tao Liu).

Highlights
o \We examine the roles of cyclic electron flow at contrasting temperatures.
e Cyclic electron flow mainly favors ATP synthesis at normal growth temperature.
e Cyclic electron flow mainly functions for photoprotection via lumenal acidification.

e Plasticity in roles of CEF is regulated by the activity of thylakoid ATP synthase.

Abstract

Cyclic electron flow (CEF) around photosystem | is thought to balance the ATP/NADPH
energy budget and protect photosynthetic apparatus. However, the plasticity in roles of CEF at
contrasting temperatures is not well understood. We examined photosynthetic electron flow,
non-photochemical quenching (NPQ), PSI redox state, and electrochromic shift (ECS) signal
at 25°C (normal temperature) and 4°C (low temperature) for leaves of a chilling-sensitive tree
species Calotropis gigantea. We found that electron flow through PSII (ETRII) was largely
depressed at 4°C irrespective of light condition, whereas CEF was enhanced under light
intensities below 500 pmol photons m~ s but suppressed under light intensities above 760
umol photons m~2 s, Meanwhile, both NPQ and PSI donor side limitation [Y(ND)] were

enhanced at 4°C. Moreover, the relationships between the rate of CEF and values for NPQ
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