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With the upsurge of utilization of fossil fuel and emission of greenhouse gasesk after the
beginning of 1ndustr1ahzat10n earth’s average temperature has substantlally increased resultmg in global
warming. This undenlable alarming phenomenon is primarily causing an increase in temperature and
challenging the crop production world-wide. Recent discoveries show that high temperature stress
physiology is a complex process that is regulated by multiple factors including thtohor'mones and
_cellular protein trafficking. Among the phytohormones auxin has been shown to play an important role
in regulating the high temperature stress response pathway. Another important regulatory factor is
intracellular protein trafficking. In general, intracellular protein trafﬁckmg is a fundamental cellular -
process required for ‘normal growth and development, which also inﬂuences various biotic.and abiotic
stresses, including high temperature stress response. Cellular auxin homeostasis is largely dependent on
the intracellular trafficking of the auxin transport carriers required for their polar localization. Not
surprisingly, the moderate high temperature- induced cellular auxin homeostasis was also found to be.
regulated by altered intracellular protein trafficking. The cellular protein trafficking activity largely relies
on the cytoskeletal component, actin. Filamentous actin provides the track for vesicle movement and
thereby facilitates the cellular trafficking. Obviously, any alteration in actin filaments impair vesicle |
movement and cause mistransport of various proteins. Actin is also interconnecte_d with phytohormone
auxin. Auxin transport inhibitors have obvious impact on actin organization. Similarly, actin
polymerizing and depolymerizing drugs affect auxin distribution. Lack of certain actin isovariants shows
altered auxin distribution.. Taken together, these results raise a ~p.ossyibi1ity that actin may function as an
upstream regulator of the temperature response pathway. Nevertheless, the rélation of actin
cytoskeleton in high temperature mediated response has not been studied yet. Th‘erefere, the focuses of

this research were to understand ‘the thermomorphogenesis of root under prolonged moderate high



temperature (Chapter 3), involvement of actin isovariants in this process in root (Chapter 4) and shoot

'(Chapter 5) development in Arabidopsis.

To achieve the research goals, firstly, I focused on the underground part root as it is easily
observable and experimentally exploitable. The root elongation behavior was observed for a prolonged
period under moderate high temperature (29 °C for 3 vdays). In contrast to short-term treatment, under
long term moderate high temperature root losses normal elongation pattern, which was found to be linked
with perturbed auxin transport. Auxin influx transporters PIN1 and PIN2 abundances were reduced,
resulting in hampered auxln homeostasis in the root. Long term moderate high temperature treatment also
directly affects the actin dynamlclty in terms of filament bundhng, parallelnes and orientation in the
epidermal root cells. This finding suggests that prolonged moderate high temperature stress can modulate
the actin dynamicity and abundance of auxin transporter proteins and thereby affects the root growth
(Chapter 3). ' | | ' 7

Actin is a highly conserved protein ubiquitously present across the kingdom. In Arab'idopsis,
actin is largely divided in two subclasses, Vegetative and reproductifze classes. Since in this study, I
- primarily focused on vegetative growth, I examined the role of vegetative actin isovariants, ACT2, ACT7
and ACTS8 in high temperature mediated root elongation and plant phenotype. ACT2 and ACT7 were
found to be essential for normal root elongation under prolonged moderate high temperature stress. Lack
of ACT2 and ACT?7, influence auxin transport negatively by diminishing PIN1 and PIN2 abundance and
drastically hamper auxin homeostasis. Actin quantification reveals that actin dynamicity is alte_red in
act2-1 and act7-4 mutants under prolonged moderate high temperature stress. These results indicate that
‘lack of ACT2 or ACT7 makes plant more sensitive towards prolonged moderate high temperature through
auxin mediated pathway (Chapter 4). :
In addition, I checked the role of ACT2 and ACT7 in shoot elongation under prolonged moderate high
temperature where ACT2 was found to be a regulator of shoot elongation like root elongation.
Surprisingly, ACT7 did not play any role in shoot elongation under prolonged moderate high temperature,
although it was found to be an important regulator for root elongatlon (Chapter 5). Taken together, these
- findings suggest that ACT2 is required for shoot and root elongation while ACT7 is necessary only for

root elongation under prolonged moderate hlgh temperature stress.

In summary, this work identifies ACT2 and ACT7 as potential upstream regulators of moderate
high temperature stress response pathway and can be exp101ted for developlng plants tolerant to high
temperature stress in future
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