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Abstract
Objective
Drought stress is a major problem that plagues world's arable lands and poses major
limitations to plant growth and productivity. Lavandula angustifolia L. is a medicinal
and aromatic plant that has great value for its essential oil. Due to the relatively resistant
nature of this plant to water deficit, it can be a good substitute for plants with high water
demand. To identification of some of genes involved in response to drought stress, we

carried out transcriptome analysis under normal and drought condition using RNA-Seq.

Materials and methods
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[llumina HiSeq. 2000 was applied for sequencing of flower and leaf mRNAs under
control and stress conditions. Also the activity of some antioxidant enzymes and level of

Malondialdehyde and Dityrosine were measured.

Results

Among a total of 264126 transcripts, 1083 DEGs in flower and 150 DEGs in leaf were
identified in response to the drought stress. Gene Ontology Enrichment of drought
responsive DEGs including catalytic activity, response to stimulus and binding were
identified. KEGG analysis showed different pathways associated with stress such as
biosynthesis of secondary metabolites, glutathione and proline metabolism and plant
hormone signal transduction. Also some unigenes related to antioxidant enzymes were

highlighted in response to drought.

Conclusion
The transcriptome data generated here is the first report of RNA-Seq for Lavandula
angustifolia L. under drought stress. Biochemical analysis results in this study were
consistent with the RNA-seq results. Our findings offer insights into the molecular
networks of Lavandula angustifolia L. in response to drought stress.
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1. Lamiaceae
2. Aromatherapy
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3. Marker Assisted Selection
4. RNA sequencing
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RNA Integrity Number

Bioanalyzer Agilent 2100

. BGI-Hong Kong NGS Lab, https://en.genomics.cn

10. Illumina HiSeq 2000

11. Fragments per Kilobase transcriptome per Million mapped reads
12. False Discovery Rate
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Table 1. Mean comparison of SOD (Superoxide dismutase), GR (Glutathione reductase),
CAT (Catalase), APX (Ascorbate peroxidase), PSCR (pyrroline-5-carboxylate reductase)

and Malondialdehyde and Dityrosin activity under different irrigation treatment

STl oSl ;Y6 313,005 098 jUgamwdsenST g (615 Cd B) ylel ol
APX{U/gr Fw) CAT{U/gr Fw) GRU/gr Fw) SOD (IU/gr Fw) Irrigation (Filed capacity)
0.92¢ 3.21c 1.82b 2.62¢c 100%
0.98c 3.86b 1.96b 3.05b 80%
1.77a 4.53a 2.30a 3.78a 60%
1.42b 3.52bc 1.35¢ 2.21d 40%
O39S WAl IS 92 )5-0- gy (815 Cedsb) sl i
Dityrosin Malondialdehyde PSCR(IU/gr Fw) Irrigation (Filed capacity)
(nano mol/gr Fw) (micro Mol/gr Fw)
2.51c 4.26¢ 7.30c 100%
2.69c S5.11c 8.12b 80%
3.12b 9.72b 9.51a 60%
3.74a 13.40a 8.74b 40%

LSD (ygmojl L Sl danslio (wwlowl s sz jd 0 e 55 415 gizo SWAT g0 pis ySly fygiw p2 40 S pibio gy
Lol (la gro WA JElas)

Means within a column followed by the same letter are not significantly different at level of 5%.

4 Illumina genome Analyzercb Jlgs 5l oslawnl b a5 cov g ol alS 5 5 Sy slacdsssgy 565

5 BinPackerSPAdes Trinity sla)lséle 5 g de novo sy, il (wgdssshawl g o pgis d93g pac 5 4 el Cad
99y 5| odel Caundds degesme L0 odliiwl Evidentialgene [ljble,5 5l el ) g modly (s oi o ca>Bridger
ol ymals ¢ 3,15 Lo ool SO 51 6y como cnl Lo ool , 05 s 5l o] 45 Evidentialgene
Sy oy FE/YY 4 Evidentialgene iq, b 5.5 ol > GC 1oy (Nakasugi et al. 2014; Gilbert 2016)
VA womew (Jin et al. 2014) oo YNV gl ) oscel cows a0 ol b plp Lo y& sudos ol 5 sl cund 4 GC
(Zhou et al. 2015) 4o >FY/A® «;wse (Sadeghi et al. 2017) o> ¥V/0 w0y (Ye et al. 2018) 1oy
ol o (Malli et al. 2018) so )3 YA/Y Lugdes skl Maillette 3, o onis plosl cliiss j1 S5 (3 jl g Cusl
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dunldo (0 000 LS o xe ol EalS 5 YEF 5 Jb pixe by (]38l (Sis Jlasl b o5 AV i ) 51l sanliio
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14. L-ascorbate peroxidase (APX) (EC: 1.11.1.11)
15. Catalase (CAT) (EC :1.11.1.6)
16. Glutathione S-transferase (GST) (EC: 2.5.1.18)
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17. Delta- 1-pyrroline-5-carboxylate synthase (P5CS) (EC: 2.7.2.11)
18. Superoxide dismutase (SOD) (EC: 1.15.1.1)
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19. Abscisic acid Receptor PYL9
20. Sucrose Non Fermentation
21. Serine/Threonine protein kinase
22. SNF1 related kinase (EC: 2.7.11.1)
23. Histidine kinase (HK) (EC: 2.7.13.3)
24, Late embryogenesis abundant protein
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25. Aquaporin (AQP)

26. Aquaporin PIP1-3

27. Aquaporin TIP3-1

28. Hexokinase (HXK) (EC: 2.7.1.1)

29. Glucose-6-phosphate isomerases (GPI) (EC: 5.3.1.9)

30. Glycerol-3-phosphate 2-O-acyltransferase (GPAT) (EC: 2.3.1.198)
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