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Figure 1. The schematic mechanism of Y east two hybrid test.
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Figure 2. The Autoactivation test.

Jol= PGADTIO0 Ll 55 W55 o3lhil 5 )y ooy ¥ IS5
BL olastt sls ST L PCR w5585, S0 52 5l
bl 5, PCR s a bss o Y 6V (slacnV 70 5,81 J5 (s,
AtCDNA- 2Sle s 3 Jool e IS Sl 5l ol el
Al 0 SOS3

Figure 3. The Size of obtained genesin pGADT10.

DS Olpe 4 Jaee 2IS g o had an ail o e

Lfl'lgfs‘): Q}‘LS)D 209 J»:J}LS}J ML’J‘ NCB' DL dj UJ—‘ ol
J\.\::LﬁdAA J.:Sj.lSyNCBl )JJGa.LZ

A5 sl Y2HS alew sy MSD1 L SOS3 Olw 2SSl dls
s3lizal L (Gl #45) MSD1 05 elS CDNA ool oy 4
RNA 5l eai sz CDNA (g, 51 0T Lol gl S5LT
PGBKT7 U 3 JL cnl 5 &0 sl olS S
ol b Jg a8 sl ol oL JIs s 8 il dlaen
Gs bl sld (ledlaens g &5 a 05
BU s 5 S PCR s, bosgr e 3L s, 5l 50 SOS3
5 otedbl 5l s bl s sslealuan pGADTY
oS5 LMSDL LS slas s 2SSle s JIg 2w s
Sl Cgr 03505 (298 AE o, » PGADT7 5L 51 SOS3
ol oa & (DNA Binding Domain) e a0 5L ol oo
ol o 4 (Activating Domain) .S Jleé oL 5 MSD1
el Wl o 58 RSSle 3z 5l Oluebl (sl SOS3
"0 Om ORSbe 58 ol 02 S b WS w823 S

.(OJQZ) 303 555 JolS sla

\rar uw) 5).»[,{ 1Y oylowis [F 0590 /w) @»{'5 S (S0 -


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.1.1
https://gebsj.ir/article-1-69-fa.html

...MSD1 wﬁ'sxym G | E2R) Q\)&Mj@: 4

[ Downloaded from gebs.ir on 2025-07-15 ]

10 &0 30 Al 0 111 T 80 0 100 110 1ed 130
I

G
ATGGCGATTCGTTGTGTAGCGAGTRGARARRCCC TRGCCEGLTTGARGGAGACATCATCGAGGC TAT TGAGGATCAGAGRGATTCAGACTTTTACGCTTCCTGATCTTCCTTRCGATTATGECECATTGE

coloned
HEDL

131 1an 150 TR n TRW 19n i 0 aen 230 fan 250 FEN

1 1

coloned AACCGGCCATTAGTGGAGHGA TCATGCAGATTCATCACCRGARGCATCACCAGEC T TRTGT TACTART TACARTARTGCTCT TGASCAGCT TGRTCARGC TGTGARCARGGERGATGCTTCCRCTGTTGT
H50L  ARCCGGLCAT TAGTGGAGHGA TCATGCRGARTTCATCRCCRGARGCATCACCAGEC TTRTGT TRCTARTTACARTARTGCTCTTGAGCAGL T TGATCARGC TGTGAARCARGGERGATGCTTCCACTGTTGT
Consensus  AACCGGLCATTAGT GGAGAGH TCATGCRGATTCATCACCRGARGCATCACCAGEC T TATGT TACTAAT TACAATAATGCTCTTGAGCAGC T TGATCAAGC TGTGAACARGGERGATGCTTCCACTGTTGT

261 270 280 280 200 o 20 330 310 350 360 a7 280 390
I I

coloneb  THHE | GEHGHGLGOUH TUHHH | ICHACGLUGGHGG IUR TG TUHHCCH | T CGHT
H501  TARGT TGCAGAGCGCCATCARAT TCARCGGCGGRAGGTCATGTCARCCAT TCGA
Canzensus  TARGT THRCAGAGLGCCATCARAT TCARCGECGAEAGGTCATRTCARCCATTL

?‘31 400 410 420 430 440 450 460 q70 480 430 500 510 52?
coloned ’E'ZTDI'IDTI'IGZCTCETT[I'I'IGG'IC'IGE TENNOMAGATCRGTGC TGNGGE T GC TERCAGTGCANGGC TCNGEATGGEGTGT GLEETCGGNC TNGNCANNGANC TGANGONGCTRGTTGTTGNCACNRCTGCCN
H5DL AL

GCTCACTTTGECTCCCTTGARGE TCTGE TGRARRAGATERGTGCTGAGGGTGC TGCAGTGCARGEL TCAGGAT GRGTGTREL TRGACAARGARCTGARGARGC TAGTTGTTGACACARCTGLCA
Congencue  GCTCACTTTGGCTCCCTTGAAGGTCTGGTGARARAGRTERGTGCTGAGGGTGC TRCAGTGCARGGL TCAGGATGGGTGTEECTCGGAC TAGRCARAGARC TGRRGARGC TRETTGTTGACACRRCTGCCA

1110 T GEHHGRACT T EGC TCCT T CCHGE GHAGE L 1 EHEHGDCHUUHHHHGGH TCTC T TGG THE TGLCH T TGHL
L CTTRCTCCTTCCAGT GARGGT LT HGAGAGL CACCARARGGATCTC TTGG TRG TGCCAT TGAC
CTRGARGAACCT TRCTCCTTCCARTRAAGLT AT AAGAGE CACCARAAGGATCTCTTRGTAG TGCCAT TGAC

521 530 5a0 5510 SE0 570 SE0 590 GO0 B10 B20 L] Eal B50
] I

colone5 :!r[iﬂﬁ[iﬂl'['.chﬂ AGTGACAARRGGAGERAGC TTOGTRCCTCTGGTGGGTATAGATGT T TRGGAGCACGCCTACTACT TGCAGTACARARATGTGAGGCCTGRGTATCTGRARGRATGTATGGRARGTGAT
H5DL  ATCAGGATCCAT TRGTGRCARRAGGRGERRGCTTGE TRCCTCTGGTGGGTATAGATET T THGGRGCACGCC TRCTACT TGCAGTACARRRATGTGAGGCCTGRGTATC TGARGRATGTATGORRAGTGAT
Consensus  ATCAGGATCCATTRGTGRCARAAGGAGEARGC TTGGE TRCCTCTGGTGGGTATAGATGT T THGGRGCACGCC TACTACT TRCAGTACARARATGTGAGGCC TGRGTATC TGARGRATGTATGGRRAGTGAT

551 BB 670 680 EQ0 To0 o 720 730 0 750 756
I . M
coloned CARCTGGRAARTATGCARGCGAGE T T THICAGARGERRRGCARC TGCARTCGTTTRCACGATGEACATATGGAGAT GAACCAGT TCCACCTCATCTTTTTIGTTTTARGE
H5DL  CARCT! GLARGCGAGGTTTRTCRGARGGARRRCARC TGH
[ CAACT REARGEGAGRTTTAT BACTHA

U b Il Jeol Jis Y6 s, (At3910920) 56 seesdenST s 3800 03 CDS 5 b JI5 et soman 3 -F K3
\i(}a@ou&duL;\,:;\;_L‘.;V,Mu;_b.juwsw\ﬂy}{uCDS;Nu@J.J-:iujl;,yO,G‘U_J,,,_prADTlO-cDNA
.w‘w)ﬁé)fgb:})):(&i)d)}u:ﬁ

Figure 4. The Alignment of the CDS of MSD1 sequence (At3g10920) with obtained sequence.
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Figure 5. The confirmation of MSD1-SOS3 interaction by Y2HT.
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Figure 6. The confirmation of MSD1-SOS3 interaction by GST-Pull Down.
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ABSTRACT

mong the various stresses, salinity is a great threat to plants and the study of the

mechanism of salt tolerance in plants is important. In one of the salt tolerance

pathways in the model plant Arabidopsis, Salt Overly Sensitive 3 (SOS3)

protein, which is a sensor of calcium ions and the initiator of a salt tolerance
pathway, activates various processes in order to tolerate salinity by the formation of an
SOS3-SOS2 complex. On the other hand, superoxide radicals that are produced in
response to various stresses such as salinity are harmful to the cell and must be
eliminated. How to remove superoxide radicals and protect cells from oxidative damage
in salt-tolerant plants is not clear. In this study, the SOS3 protein interactions in
Arabidopsis cDNA library were investigated using the Yeast Two Hybrid System
(Y2HS), and double transformation of Saccharomyces cerevisae AH109 strain with
pGBT9-SOS3 and pGADT10-AtcDNA. DNA extraction was performed on four selected
yeast colonies on SD-AHWL and pGADT10-AtcDNA vectors were amplified in E. coli,
sequenced and compared to the Arabidopsis data bank. One of the most important
interactions was found on Manganese Superoxide Dismutase 1 (MSD1). MSD1
neutralizes superoxide radicals to protect plants from oxidative damage caused by
stresses. The interaction and the recruitment of MSD1 by SOS3 in the salinity resistance
pathway should save the plant from oxidative trauma. Afterward, the interaction of
SOS3-MSD1 was confirmed by isolation of complete MSD1 cDNA and cloning in yeast
two hybrid vectors. In parallel, using a GST-Pull Down assay, it was shown that the
SOS3 protein produced in bacterium from pGEX2TK-SOS3 vector directly interacted
with the radio-labeled MSD1 produced from pGBKT7-MSD1. This is the first report of
the interaction of salinity tolerance pathway (SOS3) with the elimination pathway of
harmful superoxide ions (MSD1) that shows interaction between these molecular
mechanisms.
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