ciliad) galgal cig Bl dudal) Cl el g Auad) adaiill e G el
L) il 85 ) jadlg

crabead) Cady 40U

) ) Caad

R 3 s Gy 2 dada (pall (g daa) A
oaldivall

Lias ol il & i) 8 Calaad) (e ol algay) Jasdl Ak el CUl&lSaall e (oISl sn Al all 038 (e Cargl)
Al ja a8 28y dagall ¥ aral) ciliulaill b Caesalpiniaceae 4lil-ll &Ll (Cassia angustifolia Vahl)
psal) 2ms () asall) 8 Al 31,50 (NGS) (LU diadl Jualasi Gyl (e 4ailll RNA-Seq bl e sana
de 48 ke 4l ) L) aand 4y ¢ (Gaurd) 2an La g gl Coaiia g jadll aa) dia ) ol je &3 i g (Y
ol e oyl a5 LS ¢ Trinity gl pladinls (s ) s Alalaill 4la5uY) 4wl Al novo assembly
cluster du il Gile ganall Jilai s differential expression Lalill juill s (CDS) Lidall 55530 (aeall
¢ Gy U8y agilie S Cppme a5 (gl (e gy Sl 1 0 nll el (e sl Jidatl) el 5 analysiss
O 1l 35 s GO il HLil 5 6 0 G Lol Al s culS 1 gl Ciuatia b calS ) &l pliiul,
cluster analysis 4 i) ile sanall dalas JLal Ll e 5 4l Slalgay) Jasdy ddadi jall GO ) iliase
Ge il iy Jullly sadl) da ja sl pal) g Lis s e guall 3 g g Adasi jall il ol (e dpaal) Gygaa )
Calaall Jal smy Aai pall Cilisall (he 50€ d3e 3 ga g Ayl sl s ledll Cauatia b o Aylualill (5 et
it s Led S (TZF f) CCCH zine finger s MYC2 s NAC €ls 8 Loy el Jal s cdlile
Jray S Gl KEGG Jilai e ity A glall g calaad) Jia A gall jee oy pdall Adainl g bl gad Ja je
G oy Ll Ghaa 3l ey 33Y) o 3ae ST 5 Cilacal Aad (ppa gl (L) Caatia aall jueil) & glas
Jsha Ciliall slgal ae CaSill Ll 1 Loy 0 A ol Y1 3 i Jlie Jainall (g il s ¢ ()
S PYLA i) man i Lgie daliiall il 5315 Ay goad) Sl all (e 222 e Jsamnll a3y 20V
S1AAT sbesall Aux / TAA ) ity GllaS 5 ARF Ve 5 ARF 5 (S 5l sl Jule 5« PYLO
sindole-3-pyruvate  (or  flavin)  monooxygenase J—is <l 53Y) — 2l 5 ¢ IAAL4

8, 8A, olewdl sintrons wbis yiiyl akad Jul e 5 phosphoinositide phosphatase SAC1 and SACS,
serine/arginine-rich splicing slessall 5 <l 5 iyl adadl dalaiall ol 52l ) 48LaYLh 19, 40A and ISY1
tryptophan metabolism ¢ s il Judas Jlaail) ol bl selal 5 regulators SCL33, RS31 and RS34
el 3 Jalsall il Jaliall cuasll plant hormone signal transduction <ball ¢ se s 315k oo 3 LEY! Jiis
ek RSl il sleaY) il B 8 lall sl el e Lliall 5 (C, angustifolia) il
95 4l _all dexall (415 » « brassinosteroid «S e el b Lay (s aY) i s jall 5 illiiuall Ga paal) Ll
e Ll Jaidiiy € ps S sivad) 3l oy 33 s MAPK DS (g all Jie iy i 2e 5 « ATPase ail s «
Al o Js8l oS aliall 8 jsochorismate sl 8 @lli ) 2Lyl C2 Sl sind e s AY) ey )
5 (C. angustifolia) e -l b @il (8 Ciliall slga) Juan o) ) 5 dlainall 4y ad) SV e ¢ guall il
Ll Ay praly (o Shiiuna Lgia BAELY (S



Detection of gene regulation and metabolic pathways under drought
and heat stresses in senna (Cassia angustifolia)

Nadiah Bakheet al-Sulami

Supervised by
Prof. Dr. Ahmed Bahieldin Prof. Dr. Hassan Said Alzahrani

Abstract

This study aimed the detection the molecular dynamics of drought stress tolerance in
the wild plant species senna (Cassia angustifolia Vahl.) that has important
pharmaceutical applications as mainly being used as a laxative. We have studied
RNA-Seq datasets produced by next-generation sequencing (NGS) of leaf before (day
1) and after (day 2) watering at three time points (post-dawn, midday and post-dusk).
Raw data were de novo assembled to study the differential response due to watering.
Hierarchical cluster analysis of gene expression showed that transcriptomes within
any given time point were closely related, except for those of the midday that were
completely separated due to watering. GO classification indicated that several GO
terms participate in processes related to tolerance under abiotic stress. Cluster analysis
indicated the occurrence of several expression patterns that were light-, heat-, dawn-
and night-specific. Differential watering responses were detected only at midday. A
large number of drought-related genes and transcription factor families including
NAC, MYC2 and CCCH zinc finger family of TFs (namely TZF) that are major player
in plant growth and responses to stresses such as drought and salinity. KEGG analysis
for genes whose differential expression in midday between the two days was >5 FC
resulted in a number of enzymes that were found repressed due to watering, thus
likely participate in the molecular mechanisms utilized by the organism to adapt to the
long-lasting drought stress. The recovered regulated metabolites and enzymes
included abscisic acid (ABA) receptor PYL4 and PYL9, auxin response factors (ARF)
5 and 15, Aux/IAA proteins IAA7 and IAA14, indole-3-pyruvate (or flavin)
monooxygenase, phosphoinositide phosphatase SAC1 and SAC6, pre-mRNA splicing
factors 8, 8A, 19, 40A and ISY1, and serine/arginine-rich splicing regulators SCL33,
RS31 and RS34. The two pathways tryptophan metabolism and plant hormone signal
transduction likely crosstalk in senna (C. angustifolia) towards the maintenance of
normal growth under adverse condition. Many other regulated metabolites and
proteins in senna (C. angustifolia) including brassinosteroid, heat shock protein 95s,
ATPase, several protein kinases such as mitogen-activated protein kinase (MAPK)
and cytochrome c oxidase. Other enzymes include phospholipase C2 and allene oxide
cyclase as well as isochorismate pathway were also regulated in senna (C.
angustifolia). In conclusion, we have scoped the light on the possible molecular
mechanism underlying drought stress tolerance in the wild plant senna (C.
angustifolia) that can be utilized in further plant breeding programs.



