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Assessment of relative expression of Dehydrin, Aquaporin and Ha-L1L genes in
sunflower (Helianthus annuus L.) genotypes under drought stress conditions
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Fig. 1. Melting curves of Aquaporin, Dehydrin, Putative leafy cotyledon 1-like protein and Actin in QRT-PCR in

sunflower genotypes under drought stress. X axis represent temperature ("C) and Y axis represent the dF/dT.

dF/dT is the derivative of the function fluorescence vs. temperature melting that represents the rate of the

fluorescence variation in the reaction
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Table 1. Oligonucleotide primers used in real time QRT-PCR in sunflower genotypes under drought stress condition

ez o1 Lzt sles
Product size  Annealing temp. e ' @—) 56T N5 05 ¢t
(bp) (°C) Accession No. Primer sequence (5'—3") Gene name

Forward:
65 58 X95950 TCCAC.CTTGCTCTTCGTCTTC Aquaporin
Reverse:
TCTGCTGTCAATTTGGCGTAA
Forward:
73 59 X02647 TGAAG.GAATTGTGTGAGGCGTAT Dehydrin (DHN)
Reverse:
GGAGCCATGCAAACTTTTATTCTT
Forward:
66 57 AJ863116 gSv(érse' G CGATCCAAGA Putative leafy cotyledon1-like protein (Ha-L1L)
TCATTCGCTTCACCTGTCACA
Forward:
60 57 AF282624 ;SQQZGTTCCCGCCATGTAT Helianthus annuus L. Actin

GACCACTGGCATAGAGGGAAAG

Dehydrin (DHN) are stress proteins belong to the Group 1l Late Embryogenesis Abundant (LEA) proteins. Aquaporins (AQP) are proteins that
serve as channels in transfer of water. Leafy cotyledonl (LEC1) is a critical regulator required for normal development during the early and
late phases of embryogenesis that is sufficient to induce embryonic development in vegetative cells. LEC1 encodes a HAP3 subunit of the
CCAAT binding transcription factor
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Fig. 4. Relative expression rate of Dehydrin (DHN) gene in ENSAT254 (tolerant) and LC1064C (sensitive)

sunflower genotypes at 80, 60 and 40% drought stress levels, 7, 14 and 21 days after stress application. Vertical

lines on the columns show the standard error (SE)


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.1.2.6
https://agrobreedjournal.ir/article-1-1112-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1400.23.1.2.6 ]

TVESY O 0L 5t el ST ek bes 0] s O b, "

Sl 55y Cd 55 55l ST 05 g Ol
ENSAT254 555 55 S i 5 Jl_osl

(S

u—“))' Qﬂ—:{;l’ d—py3 A 9 F a5 95 s
s 55 52 OT s 3 b e S U Sed s
350 s me LT O slis i 2 (U5 5 LC1064C

(v )

70
B
g 60
=3
X g 50
Es P
B T~
S % 40
N
B
Y, 88 30
% 8% N
33c 2 b
1 %
,]3 10 .
7 E b b b b
1§ ol o= mes
2 7 14
£ -10
:%L LC1064C
20 |

21

£33 4an 53 05 (o Ol Ol o i

Loy Froles 5o (S 25 Jlesl Sl dm §551F)
(J—e>ze) ENSAT254 555 53 —sly5 o b
23 (= Solad S 5 ol s b edal i
LC1084C 555 55 (ol ST 05 (oo Oy Ol5e
Ol s o i €OT 3 s oA ol (wl)

20
60
40
b
b
I
My o ° b
7 14 21
ENSAT254

555 000) A Jles 1 dn (g4l 4553 0L

Days after stress application-genotype
(#le) LC10BAC 5 ( Jawze) ENSAT254 (slacs 535 53 (AQP) 550l sST 05 (oo Ol Ol e — ¥ IS8

oo . (25 Jlesl 3l dm 53, YY) 5P &V oly) Cd b doysAr 590 Fr S 5 sla,les 5o 0l KbsT
L 3 Ikl gl odans OLE a0 g (69 (63 308
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Assessment of relative expression of Dehydrin, Aquaporin and Ha-L1L genes in
sunflower (Helianthus annuus L.) genotypes under drought stress conditions

Sevda Hasaneh, S.1, R. Darvishzadeh?, B. Abdollahi®, S. Besharat?,
F. Hoseinpour®, Z. Ebrahimipour®

ABSTRACT

Sevda Hasaneh, S., R. Darvishzadeh, B. Abdollahi, S. Besharat, F. Hoseinpour, Z. Ebrahimipou. 2022. Assessment of
relative expression of Dehydrin, Aquaporin and Ha-L1L genes in sunflower (Helianthus annuus L.) genotypes under drought
stress conditions. Iranian Journal of Crop Sciences. 23(1): 14-29. (In Persian).

The effect of drought stress on the relative expression of Aquaporin, Dehydrin, Putative leafy cotyledon 1-
like protein (Ha-L1L) genes in two sunflower lines [ENSAT254 (tolerant) and LC1064C (susceptible)] was
investigated using real time PCR technique. The lines with different response to drought stress were planted
using completely randomized design with three replications in greenhouse of faculty of agriculture and natural
resources of Urmia University, Iran, in 2018. Plants were kept at 100% of field capacity until 8 leaf stage. After
this stage, some pots were kept at the same field capacity but some other were irrigated to reach 80%, 60% and
40% of field capacity. Samples were taken atone, two and three weeks after application of drought stress. The
highest relative expression of Dehydrin gene was observed 21 days after drought stress at the stress level of 40%
of field capacity in ENSAT254 (tolerant genotype), which is approximately 2.9 times more than that in
LC1064C (susceptible genotype) under the same treatment. The highest relative expression of Aquaporin gene
was observed in ENSAT254 genotype 14 days after application of drought stress at the stress level of 40% of
field capacity. A study of the relative expression of the Putative leafy cotyledon 1-like protein gene showed that
in the first week, while any changes in the expression of gene was not observed in LC1064C (susceptible
genotype) at any drought stress intensities, in the ENSAT254 (tolerant genotype) the expression of gene had
increasing trend across different drought stress intensities, from 80% to 40% of field capacity. Fourteen and 21
days after application of drought stress, major changes in the relative expression of the gene was observed in the
LC1064C (susceptible genotype). This implies that this gene may play an essential role in drought tolerance.
However, it is not a function of plant water status; therefore, this regulator may not participate in the positive
regulation of the Dehydrin gene, but may regulate it negatively. Totally, the different pattern of gene expression
in the two genotypes suggests that they responded differently to drought stress. Should the drought tolerance of
ENSAT254 be confirmed at the molecular level, this line can be potentially used in the production of drought
tolerant hybrid cultivars.

Key words: Drought stress, Drought tolerant line, Gene expression and Sunflower.
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