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Table 2. Characteristics of transcriptome assembly of lentil under drought stress
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Table 3. The results of identified LncRNA annotation against four databases, including PNRD, CANTATA,
PLncDB, and GreeNC

INCRNA (sla JI 5 saiS a3l ol sl sl glulis INCRNA JI 5 slow
No. of databases that confirm IncRNA sequences No. of identified INcRNA sequence
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b el o & ¥ IS 3 esls ac e ol 0ds e
L)L:{V.A LCUL_evgLocus_61876 L DEGS A 5 sls olis
L & DEG fA 5 « sl 0l mb ogmes oo
Jsba 05 YA ks Olyes LCUL evglocus_104392
O3 03 5 o3 ;;L_\g(,ﬁ LCUL _evglLocus 99066 | S zis
Olyen LCUL evglocus 104392 L olasl ) sba
LCUL_evgLocus 99066 L «5 DEG £ 3 Llis s .l
WDEG sl 5 ol &)yt DEG 0 g5 dis gy Olyer
L35 Olyes LCUL_evglocus 104392 | S s o) ooy
Sl Gl ses gl 5 (oo e (g5ludkins
Sl srn plolid 5 (63 Shoe (Soludins Dlaen 42
ol CIUEGO a3 S eslizl L Olon &5 S s
sty GLDEG aasiin has 5l G sk cpdy AS
S35 (slaes S g sl A0S aasiie 4 akal
Biological Processes: )  sws; sladyl b o= aw 3
s (Molecular Function: MF)  JsSJ50 5> Sles «(BP
Ls s (Cellular Components: CC) sk oS-

(5o edlit 52

W

by s edd olulis INCRNA sle JIg Ol o)
TPM>5 5.8 i 5 L Sis (55 Cod e il
3l as sls olas Cu W ¢L>,u‘l (Transcripts per million)
YL TPM (gl 5550 WYY L5 ol plulis JIgs Yo
ok aptn Sl (Ol isme) Sives S L350
315 0L UPGMA i 5, 5 Logio (TPM+1) pslie el
05,5 S o o5 I3me S 65 5 53,3 WINCRNA &
Ll s WINCRNA 1l Oly 5 axdls guae v 58 S
05,5 5> Jlis 5o 5 Lpdi e axlps Al L Six
o35 Lolaml 355 4 1, LINCRNA 55,50 V) oS 5555

(Y JK2) sl il (e 2 Ll s s Oy o
edd pluld GLDEGS 5 LLNCRNA jlyes S
o SLINCRNA - Sl o glald | shiea
0 S 5 Cow edd gluls GLDEGS 5 el
TPM >5 (clyls 5 ls gme Olo Gl L o5 Yr0 5l eds
(LCUL _evglocus_104392) IncRNA Y ol ene
(LCUL_evgLocus_99066 s LCUL_evglocus_61876
Sl 8 45 ol TPM > 5 5 513l oly sl

Oly alie 5 e ‘_ﬁw o ple 3heslanad b od sl


http://dx.doi.org/10.22034/pgr.9.2.5
https://dorl.net/dor/20.1001.1.23831367.1401.9.2.5.8
https://journals.lu.ac.ir/pgr/article-1-281-en.html

[ Downloaded from journals.lu.ac.ir on 2024-04-28 |

[ DOR: 20.1001.1.23831367.1401.9.2.5.8 ]

[ DOI: 10.22034/pgr.9.2.5]

O)\Kan 5 5 g9 e S5l 0SS b Ay GLRNA 5 Shes i fo 5 olulid

Drought stress Control

,}a}&).gﬁ,}ux:;;5u,,,\pw:ﬁ;w;;);amgﬁuudulncRNAJ’lﬁJﬁu,ﬁL;)\faz—r 1L
el 5l 5 YU Ol e ety OLES S &

Figure 2. Heatmap expression profiles for IncRNAs identified in the lentil transcriptome under drought stress.
Red and blue colors indicate high and low expression levels, respectively.
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Figure 3. LncRNAs-DEGs co-expression network of lentil under drought stress. Square and circular shapes
represent INCRNAs and DEGs, respectively. Blue, red, and yellow edges are co-expressed elements with
LCUL_evglLocus 61876, LCUL_evglLocus_ 104392, and LCUL_evgLocus_99066, respectively. Elements with
two colors are co-expressed with two INcCRNAs.
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Figure 4. Functional annotation of LncRNA-DEGs co-expression network of lentil under drought stress based on
(a) biological processes, (b) molecular functions and (c) cellular component.
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Figure 5. Metabolic pathways enriched by LncRNA-DEGs co-expression network in lentils under drought stress
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Figure 6. Validation of expression data of selected INcCRNAs involved in drought stress by RNA-seq using gRT-PCR.
Relative expression values of gqRT-PCR and relative expression changes from RNA-seq are presented with the SE of
three biological replicates.
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Abstract

Drought stress is one of the main environmental factors that affects growth and productivity of crop plants,
including lentil. In the course of evolution evolution, crucial genetic regulations mediated by non-coding
RNAs (ncRNAs) have emerged in plant in response to drought and other abiotic stresses. In the present study,
after identifying IncRNAs within the expression profile of lentil, RNA-seq data and real-time PCR analyses
were employed to examine the expression pattern of some of the identified IncRNAs under drought stress.
Additionally, psych R package was used to generate the INcRNAs-DEGs co-expression network. A total of
3590 IncRNA sequences were identified in lentils transcriptome. Numerous IncRNAs were co-expressed
with genes involved in circadian rhythm regulation, zinc ion response, photosynthetic photoreaction,
and ion homeostasis. The LCUL_evglLocus_104392, LCUL _evglLocus_99066 and LCUL _evglLocus_61876
sequences were differentially expressed in response to drought stress. Examining the co-expression of
these sequences with differentially expressed genes in response to drought stress, led to the identification
of metabolic pathways associated with these sequences. In this study, IncRNA sequences were identified
for the first time in lentil, and provided useful insights into the function of INcCRNA in plant resistance
to drought stress. The INcRNAs-DEGs co-expression network can lead to a better understanding of
drought response mechanisms in lentil.
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