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Abstract

Aims: Osmotic stress such as drought, salinity, and cold is one of the most
important stresses. The aim of this study was to isolate and evaluate the genes
of AREB and MPK?2 in order to study the resistance to drought of tomato plants.
Materials & Methods: In this experimental study, seeds of two varieties of
Tomato (Red Cloud) and (Peto Pride; resistant and susceptible to drought
stress, respectively) were grown in drought treatment levels of -2 and -4. This
study used 3 replications by a model based on a completely randomized block
design. Sampling was done for Thiobarbituric acid reactive material (TBARM)
for each treatment in 3 replications. Randomized and repeated sampling were
done for molecular studies and the genes expression. AREB1 and MPKZ2 genes
were studied, using bioinformatics resources and with the help of specific
primers, making cDNA, PCR, and Electrophoresis. The analysis of variance test
and SPSS 15 software were used

Findings: With increasing drought stress, most of morphological traits had a
considerable decline, but cellular oxidative index increased with the increase of
stress, so that TBARM increased. The expression of AREB1 was higher than that
of MPK2 gene expression. The rate of similarity between LeAREB and kinase 2
protein sequences in resistant tomatoes was 31%.

Conclusion: With increasing drought stress, most morphological traits have a
significant decline, but TBARM shows a significant increase with increasing
stress. The AREB1 resistant drought gene is induced by the effects of drought
stresses, while the expression of the MPK2 gene does not show a significant
difference.
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Translations Aligned (5'->3')

ATGGGGAGTAATTATCAT TTCAAGAACT TTGGTAATGAGCCACCAGGTGAGGGTGGAAGTGGTGGTGGCGGGAAGCAGCCGGGGAACTTTGGATTGCCGC 100
M 6 S N Y H F K N F G N E P P G E G G S G G G G K @ P G N F G L P R
GGCAGCCATCTATCTATTCATTGACGTTTGATGAGTTTCTTAGC TCAACAGGAGGGAGTGGTARAGGATTTTGGGTCAATGAACATGGATGAGTTGTTRAAA 200
P S I ¥ S L T F D E F L § S T G G S G K D F G S M N M D E L L K
GAACATATGGAATGCTGAGGAGAATCAAACAATAGGAGGGCCTGGGATTAATGGGCAAGAGGTTGGTGTTCCAGGTGGTCATTTGCAGAGGCAAGGCTCT 300
N I W N A E E N @ T I 6 6 P 6 I N G @ E VvV G V P G G H L @ R @ G 5
TTGACTCTACCTAGGACACTGAGTCATARGACTGTTGATGAAGT TTGGAGGGATATGT CARAGGAGCATGGTGGTGGGAAGGATGGAAATAGTGTTGGAG 400
L T L P R T L S H X T V D E V W R D M S XK E H G G G K D G N S V G WV
TGCCACCAAATATACCTCAGACTCAGAGGCAACAGAATTTAGGGGAGATAACACTTGAGGAATTCCTAGTTAGAGCTGGAGTTGTGAGAGAAGATGCACA 500
P P N I P @ T @ @ @ N L ¢ B I T L E E F L VvV R A G VvV V R E D A @
GTTTGCTGCAAAATCGAATAATGCTGGAGGAATCTTTGGTGATTTGTCCTATGCTGGGAATAATACAGGGCTTGCRTTTGGATATC&TCAAGCThAThGT 600
¥ A A X S N N A € 6 I ¥ ¢ D L 5 ¥ A G N N T 6 L A F G Y H @ A N s
AGGAACACAGGTTTAATGGCTGGETAGTATCCCTAACARGAATGGTGAAACTGTTATTCAGTCTGCTAATTTGCCACTGAATGTGAATGGGGTCAGATCCA 700
R N T G L M A G S I P N K N G E T V I © S A N L P L N V N G V R S T
CACAACAACAGCTAAGACCACAACAACTGCAACAGAACCAACAATCACAGCCACAGCAGCAACCAATTTTCCCARAGCAGCCTGCTTTGCCCTATGGTGC 800
e @ L R P @ @ L @ © N @ @ S Q@ P @ @ @ P I F P K @ P A L P ¥ G A
TCCTATGGCTATCCCARATAGTGGTCAGTTGGGCAGTCCGGGAATGAGGGCAGGGATGGT TGGTATCCCTGATCCAGCACTCAACTCTAATTTCATTCAA 900D
P M A I P N S 6 @ L G S F G M R A G M Vv G I P D P A L N S N F I
GGCGCTTCTCTAATGGGTGGAGGAATGAATATGGTAGGTTTAGGAGCCAGTGGGGTCACTGTTGCAACAGCATCTCCAGGTGTTTCATCATCAGATGGAC 1000
G A S L M G G G M N M V G L G A S G V T VvV A T A S P G V S S S D G L
TTGGGAAGAGCAATGGAGATACACCTTCTGTATCTCCAGTTCCTTATGTGTTTAATGGTGGTTTAAGAGGCAGGAAATACAGTACTGTGGAGAAGGTCGT 1100
€6 K S N ¢ D T P S VvV S P V P ¥ V F N 6 G L R G R K ¥ S T V E K V V
TGAAAGGAGGCAGAGGAGAATGATAAAARATAGAGAGTCAGC TGCTAGATCAAGAGCTCGAAAGCAGGCCTATACTATGGAGCTAGAAGCAGAAGTCGCG 1200
E R R Q R R M I K N R BE S A A R S R A R K @ A ¥ T M E L BE A E V A
AAACTARPAGAAGAAAACGATGAACT TCARAPAGARACAGGAAGAPATGT TAGAAATGCAGAAGAATCAGGTTATAGAAATGATGAACCTTCARAAGGGAG 1200
K L X E E N D E L Q XK K ¢ E E M L E M @ K N Q Vv I E M M N L Q K G A
CTAARAGGCGATGCTTAAGACGGACACARACTGGTCCATGGTAA 1400

X R R (= L R R T 2 T G P W *
(SiyiimsS oLS 3 ARBBI 5 5 bl sulsivel 5 5555855 Gllss (@ IS

Translations Aligned (5'->3')
ATGGATGGTTCAGCTCCGCARACGGATACGGTGATGTCGGATGCGGCGGCEGEGACAGCARACCTGCTATGCCGCCGCTGCCGATGGCCGGAATGGAGAATA 100
M D G S A P Q T D T vV M 8 D A A A G Q ¢ P A M P P L P M A G M E N I
TTCCTGCARCGTTGAGTCACGGTGGCCGGTTTATTCAATACAATATTTTTGGTARTATATTTGARGTTACTGCGRAGTATAAGCCTCCAATTATGCCAAT 200
P A T L 8 H G G R F I © ¥ N I F G N I F E V T A K Y K P P I M P I
CGGTAARGGAGCTTATGCTATTCTTTGTTCTGCTTTGAATTCCGAGACGAATGAACATGTTGCARTARACARPATTGCARATCCTTTTGATARCAARRTT 300
G X 6 A ¥ 6 I v € s A L N S E T N E H V A I K K I A N A F D N K I
GATGCCARAGRAGARCTTTGCGTGAGATCAAGCTTCTTCGACATATGGATCATGARRATATTGTTGCGATTAGAGATATAATTCCACCACCTCARACGAGARAG 400
D A K R T L R E I XK L L R H M D H E N I VvV A I R D I I P P P ¢ R E A
CATTTAATGATGTCTATATTGCATATGAGCTTATGGACACTGATCTCCATCARATTATTCGCTCTAATCAGGGATTATCAGARGARACATTGCCAGTATTT 500
F N D v Y I A XY E L M D T D L H Q I I R s N Q G L s E E H C Q Y F
CTTGTATCAGATCCTCCGTGGATTGAAATACATACATTCTGCAAATGTGTTGCATAGGGACTTGAAGCCTAGCARATCTCCTCTTGAATGCCAATTGTGAT €00
L ¥ ¢ I L R 6 L K ¥ I H S A N V L HRDIL K P S N L L L N A N C D
TTAARGATATGTGATTTITGGGCTAGCTCGTGTCACTTCTGARACTGACTTTATGACCGAATATGTTGTGACARGATGGTACCGACCTCCAGAGCTGTTGT 700
L K I ¢ b F ¢ L A R Vv T 8 E T D F M T E Y VvV VvV T R W ¥ R P P E L L L
TARATTCTTCTGACTATACTGCAGCTATTGATGTTTGCTCAGTTGGTTGCATTTTCATGGAACTGATGGACAGARAGCCTCTGTTTCCTGGTAGAGATCA 800
N 8 8 D ¥ T A A I D V W S ¥V G C I F M E L M D R K P L F P G R D H
TGTACACCAGCTACGTCTGCTTATGGAGTTGAT TGGCACCCCGTCTGRAGGCTGARATGGAGTTTTTGRAATGAGAATGCAARGCGGTATATCAGACAACTT S00
v H ¢ L R L L M E L I 66 T P 8 E A E M E F L N E N A K R ¥ I R O L
CCTCITTACCGTCGACAATCATT TGTCGARAAATTTCCACATGTARACCCTGCTGCTATTGATCTTGTTGAGARRATGTTGACATTTGATCCCAGARAGGA 1000
P L ¥ R R Q 8 F v E K F P H V N P A A I D L VvV E K M L T F D P R R R
GACTTACTGTTGAAGACGCGCTTGCTCATCCTTACCTAACATCGCTTCATGATATTAGTGACGAGCCCGTTTGCATGACTCCTTTTAGCTTCGATTTTGA 1100
L TV E D A L A H P Y L T S L H D I $ D E P V C M TP F S F D F E
ACAGCATGCCCTTACCGAGGARCARATGARAGAGCTGATTTACAGGGAGGGTCTTGCATTTAATCCCGAATACCAGCACATGTGA 1200
Q H A L T E E 0 M K E L I ¥ R E GG L A F N P E ¥ Q H M *
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