NM5ARKIUSAUNTIN U L UAM AN UL ANTRITI12R289 8 N1sNelUsAlalng

Proteomics-Based Analysis during Salt Stress in Rice Seedling
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Abstract

Saline soil is one of the major challenges in rice production. Understanding changes in rice proteome
in response to salt stress is important to underpin complicated molecular mechanisms underlying this important
crop’s growth and yield production. Recent advances in proteomics analysis using mass spectrometry can
enhance the study of plant proteins function in a deeper view. In this study, we aimed to explore qualitative
and quantitative changes of proteins in rice after salt stress treatment. Pokkali, KDML105, PTT1, RD85, and
IR29 were used for the proteomics analysis under salt stress treatment. The experiments were conducted at
the seedling stage by gradually increasing the NaCl concentration of the hydroponic solution from 8 dS/m
to 12 dS/m within 3 days. After 0, 1, 2, 3, 4, and 7 days under the salinity condition, rice leaf samples were
collected for protein extraction and preparation for LC-MS/MS-based shotgun proteomics analysis. Changes
in Pokkali’s proteome in response to salt stress since the first day after salt stress treatment revealed several
differentially expressed proteins involved in photosynthesis, reactive oxygen species (ROS) scavenging, ion
homeostasis, and signal transduction pathway. KDML105, PTT1, and RD85 demonstrated changes in some
proteins detected in Pokkali as the up-regulated proteins, although the level of the proteins expressed in
these moderate tolerance varieties was slightly lower than in Pokkali which the highly tolerance variety. Our
findings lead to the identification of genes encoding for the proteins involved in salt-tolerant mechanisms in
rice such as ascorbate peroxidase, superoxide dismutase, glutathione-s-transferases, as well as abiotic
stress responsive (ASR) protein. The development of molecular markers associated with the candidate genes
identified here can be useful in salt-tolerant rice breeding using marker-assisted selection (MAS) technology.

Keywords: rice, Pokkali, KDML105, PTT1, RD85, IR29, proteomics, salt tolerance

UNARta
a @ o = Ao o 9 = Y o a v 2 =2
AuANdn il lutymanisinemsnd Aty annsnadpndeme liiunanandials nsfinm
nalnarunuAnludaaaidudedAgsasniswmuidroiug ud linuniunazlsuda 1 luanwauias
NuAdelRdpnlsrasmneldisnmsldsilefindlunistinazilusauuasFunnuduring ludnaviug Pokkal
119panzd 105 Uvusiil 1 nuss uax IR29 AaunuANwAnseiy tnalgnlussuulalaslltng delasu

* corresponding author E-mail: supatthra.n@rice.mail.go.th

Received: August 6, 2023/ Revised: August 16, 2023/ Accepted: August 16, 2023

" apntuAnen AansINuMaTn A 8.15089 4.4WeItuLT 72000 Ws. 0-3555-5340
Thailand Rice Science Institute, Mueang, Suphan Buri 72000 Tel. 0-3555-5340

? AueRAnd10AAeINAa 8.AAINAY A.1MNENT 12120 Tns. 0-2529-1185
Khlong Lunag Rice Research Center, Khlong Luang, Pathum Thani 12120 Tel. 0-2529-1185

¥ guladinduisand dinauiauninenmansuazmalulatiuienni o.Aa09a99 A.U0nue1T 12120 . 0-2564-7000
National Omics Center, National Science and Technology Development Agency, Khlong Luang, Pathum Thani 12120 Tel. 0-2564-7000

6 Thai Rice Research Journal, Vol. 14 No. 2, July - December 2023



AN BuAUsEAU 8 1 ETIudReIAT uazSUAN ALY 12 ndTudRemas lusuf 3 9esnnmege
Apszinanlaeulaseslilsiulusegndnnfildsuanudniuna 0 1 2 3 4 waz 7 S #2eAa LC-MS/
MS-based shoigun proteomics WU91 19N UgNULAN Pokkali 8718190 N BununsudallsAuannvangaiio
zﬁwu@m\muﬂmmm FausuLINaURannTTEZIaNTNagal Taallssuman iy iR deety

&

NILUALNNIALATIZWLAY NNTaNEaYYadas: uaznrsnnaleney TuansiiiugnuAntiunane sug

21909NNER 105 Unnsll 1 uay n185 An1sdvuaszildsiuunafinumaaiuwug Pokkali winuiFuins
4 4 1

Waandn wanisadeafiinldinmuatinvasilsiundrAysdanimulAnaasing iy ascorbate peroxidase,

superoxide dismutase, glutathione 1fusu fearnnsoun llldlunsimunaseamunaluanaginiunig

Ufutlpeiugdranuiausiall

o

AN

A . . R a Ao A ,

AuLAN (saline soil) MN8N AuNNINABDY Y
a13azan8AUlTNIMNIN M lERuIIAAITNE AN
anysad augenansznusanigaseyiuinuazn1saing
NAKARUAINT LTA9AINN1TAL AN IBdINADN1e TR
Al NN EAaIanAuNN T P ARAT ALUIAANNT
1A wazn1gazad laaaunasnaanuininuliiiu
Sl uNesamaanT ﬁmfa’mmmmm:‘ﬁmj Wit N9
azdnniaasnyaessn Tulud arsuuaseuniu uazed
) v a 1 | al k%
MiiAnanllannasassigeinisluigdnson
o o . N
AULANNAINITN IR I898198 AN e RAT AN AUNEN
FapaetNNINALN 2 T udRaINmAs (decisiemens
per meter, dS/m) (NINWAUNNAL, 2558) RULANIATL
A DIANNEIINTNRANNNNTEAN FIUDITAUYTDLT LNAD
A Y o A \ a A dl
et lutunusienaaranagnie luiuvzanaau
sinldiusn M linaaedaunidn ndssAuRaAuNIn
AU LAZLHANANITILILIRIUNNADAUTANITANKAN
azanagusRaninAl Fannszuaunisiidn soil
salinization (Thomas and Middleton, 1993; Vengosh,
2003) Maiin1sunvANan lAauNN 19 s Teamiuay
AT LLTatsenun il zaun A an1ung

2 & A % ad A
nezangzeunae lnmiuiisine 18 dssmealnefing
AULANTIIALLANLIN LAZAWANTIENZLA 1TaNs 4.2
a1uls WLFUNIARZTUEaNIRLNWTE NNANANT WAL
TIENUALDLAIARETUBANUATNNA L (NN U NRL,
2561)
k2 o I [~ aal d‘ dl |
nstlgndraiugnuanudinisuilanazdon

3@1539n1349 T7 14 v 2 nengrau - SulnAN 2566

ARNATY: 419 Wug Pokkali 119manNzA 105 Uyusil 1 N85 IR29 Tushladingd Avnunuin

ar

o/ a a ¥ v K ° % o/
TNHILANETNIN N@N@mﬂ]’]’ﬂﬂ A IR

o

&
g
, Q
donudniiuiiuunendAnyaesindfudgaiug

Tasluadaiuniinisldasmnoiuiniediu
aa o o Y 3 v
watulagdannlunisdfulgeiuginanuausae
wisanna luanaMiian e UAN BT A INLLAK
o A o Y ¥ o < ¥ [ a
Ananiugdinelagnsa Tudnoiugananenugd 105
nudn Tnaldluanamsesunnanldlunisfinnn
AnEEANNNILAN oA RM140, B1.1-1 az B1.1-11
TIATAUAQN QTLS NAMLANANHIUENULANLY
1 v

Iaslland 1 (anela wavAnuy, 2550) uananntidadl

v =3 k% 1 [ & . ¥ I
nsldEunuiANaindainiug Dongxiang laun
OsHKT1 (high-affinity potassium transporter),
OSHKT7 wasdiuiniutinnase transcription factor
FN9°) LI zinc finger proteins (ZFPs), NAC (NAM,
ATAF and CUC), MYB Uaz AP2/ERF (APETALAZ/
ethylene response factor) HluNguaasEUNNIEN1Y
71 Annsuanseanesiuganinud1aiig Dongxiang
R = 2
w@qiummmﬂmm@@ (salt stress) (Quan et al.,

1 v
2018) TeaziinladnansaieniAnludnniusasende
NINNNLLB TR TUTINTU UATNA INAN LA

v
luusiazazazniasnyiiuinaasdatiuuansnenis ag
° ¥ A = = A a PRI ¥ o
adudaain1sAnsNeana lnn1sTanen Nty
AunuAnlud e s udnnaeTAulnaes
1 o & [ -ai a = A I i’/
doiugnuianluan1aen luAuiinaaTunigei
o o ° = Y py DX v o &
FReRnAEN1IINuestiulating i ldiWemundnaig
< ¥ 1 a a a

nuAN e aeineNsz@nann

y . . . e e

\asannifaqiiudayannuduiusszndnenaln



= y o A A Y o AV
nuAnludinafszAveuuaznalnaw] Aneadedailly
v
Weane nalnnnmunuseanNdn luNmiunaln
AP NTUTEU HAINIAINNINI9UTIN L 9T
a v a o K v o o o £ a
nane ey Unidsasiaudrdyiunildnalulat
] 1 ¥
Talindiiadimssinind Asunlasisriauazi/Funng
a 3 d‘ a 4?/ | Qiaz o o a o
waslisRuisunanif U lussudendnnaadyiu
~ a4 A = a
nazAzaanag easannTlsmudunananlaanseann
o = v o ¥ Ao
N199N91UBSEY LAaTdINIT0LNT AT BulatTend
navneuluszidnandnaagluaninzsing
a [ = a ¥ < 1
n15aAszineldsile NndludnanuAnnugn
a Y o = \ v o
nendasiunalnmisdaluanasne Taun nsdsuen
AuAURRAlNAN (Nounjan et al., 2018; Sripinyowanich
et al, 2013) NNIAALRUYABATY (reactive oxygen
species, ROS) (Chutimanukul et al., 2019; Parveen
et al., 2021) NsTANUINAMNALMNEUDURI DT TAL
WAZNILSULLIRLINNINNNULBINTZLAUNNT AR
&N (Chaudhry et al., 2021; Chutimanukul et al., 2018;
Lekklar et al., 2019; Udomchalothorn et al., 2017)
v 1
nalnmaiiN19N 19 UL T a N T89TE NI AR WEN Y
1 v
NTTLIUNIT signal transductions pathway MAnTu
BnuNN3vInauaesilshiu iy calcium (Ca?") signalling
and Ca®' binding proteins NAaNUTINALTLsFYR
calmodulin 2 (Yuenyong et al., 2018) WazngziiunIg
dd e . . a ddo o
MnedasiuniImuANannIzUIUN1Iutang Aty Tu
W liun nszuaunisinmnzensananilene ion
1 v
homeostasis) MnnuingaAe salt overly sensitive
(SOS) pathway U3enausaen139191142898Y Lay
WsRunasaia nuinnsansulunimmnldifianay
13908283l Ae 1WA (Clarkson and Hanson, 1980;
Tester and Davenport, 2003; Zhu, 2000) T411sAud
Mutinlu SOS pathway ludnafivianaaiia i SOS1
ATl Na'/H' antiporter ke SOS3 MuEin sy
o = opy A D)
dynruannuaaidasleasy (Ca®) Wanszsunis
o a; o ¥ d‘ ] a
M98 SOS2 Anutinn luntsrudelansn laanis
(Na®) aanannisaane (Ji et al., 2013)

L4 as
aUnsaluarianng
= dld o
LN UNNINARBILLILLWNNAITE AN 2 TTade)
panuUUMmMaaeLUgN uuAenanysad (randomized

complete block design (RCB)) (5x3 factorial in RCB)

A9t
fTadufl 1 ugdn 5 Wug Tdun Wug Pokkali
(WugnAn) siugnuanilunas 1o anapenuyd
105 Unusnll 1 N285 uaziugeauLasanI AN
(IR29)
st 2 prududuzesniedidnaaeuiin
MW 3 928U Ae 92AU 0 8 uay 12 dTNWE

FRLNAT (dS/m) 1NN19INAA8Y 3 91

1. PISNAFALAINNNULANTzazNA1lUTEUY
1alasTu#ing (hydroponic)
nisdgndnanagauFuaInudanwuginaly
(~3 G £ £ v a v
AABSANTANITNTWIasAY 10 11114987 30 W9 /N4
PIANNAZAAAILUINAWABUNINITINIZDN AN
o o [~3 £ éﬂl £ ] 1 1
2 U YNAAT 19NNz n A bdaa bstaaweiulny
IUIA 1xT LILFANAT TO9A 1 Fd IAENMITN8TDIAN1
A9 wuRawIn 1x1.25 wWmg Wnldonelunseuy
WA 1x1.25 AT NLTFIENIATANEDIAUIIANNGRT
294 Yoshida (Yoshida et al., 1976) lasudnaang 21
Su pnnaalaaNAaales (NaCl) Usisesininua
AR AN 8 T udFaLAT kavllsuAAN
\funan-ang (pH) Wagsed 5-5.5 vn 2 du ey
d10e1g) 23 41 YFuseauaNiANnAIN g AN 12
aa 1 o 1 1 k% 1
waTugFaIng wazliudAianuitlune-nng ey
N9eAy 5-5.5 0 2 Ju innnafiusaatisludaiie
Aneillsfu Anenasantesunaalapauaaalas
duean 1234 uaz 7 9u (1neng 22 23 24 25
LAY 28 J14) AU 5 0
TUNNANHULIBIT1NALUTLL R UAINNN UGB
ANNLANATNWANNNS standard evaluation system
(SES) (IRRI, 2002) e/ l¥szAumnunusanINNAN
=® [~1 dl
FNNTZULATIWY 1 D9 9 (1 = NUANNINTAA uaz 9 =
gauuaNINTgn) (Table 1)

2. MsApzvimelilsilaing
2.1 MranaLasmseNmag N lLsAuaInsangng
11479
- upsaadigludng (‘fmﬁﬂ 5 niu) lu
Tulmsiauman iidung snluasalisausiauadae

Thai Rice Research Journal, Vol. 14 No. 2, July - December 2023



Table 1 Scale of salt tolerance in rice standard evaluation system for rice (SES)

Score Observation

Tolerance level

1 Normal growth

3 Nearly normal growth

(leaf tips or few leaves whitish and rolled)

5  Growth severely retarded

Highly tolerant (HT)
Tolerant (T)

Moderately tolerant (MT)

(most leaves rolled; only a few are elongating)

7 Complete cessation of growth

(most leaves are dry; some plants dying)

9  Almost all plants are dead or dying

Susceptible (S)

Highly susceptible (HS)

extraction buffer (Usznauaag 0.5 M Tris—HCI, pH 8.8,
2% v/vNP-40,20mM MgCIZ, 2% v/ 2-mercaptoethanol,
1% w/v PVPP, 1 mM PMSF, 40 mM NaF a2 15 pl of
cocktail) Uu1m7 10 Nadaams

- uenfuaneanIazatedat PEG 4000 riaas
¥nnamnpzneultlsiiudas ice-cold acetone 4 A%
aftay 2 dalus ﬁqmuqﬁ -20 R9ANTALTEd

- ATANEAZNAWAIE incubation buffer (IB)
(Wsrnavldmae 30 mM MES, 30 mM imidazole, 8 M
urea, 0.1 M potassium aspartate, 0.1 M sodium
glutamate wag 0.25% w/v CHAPS) 17u1m7 200
Tulasans SpsunnlilsAuildlngl43s Bradford
Assay (Bradford, 1976)

-l 13fenmadl -80 asrniaides
ilnsannsiiaszsisialyl

2.2 M3 lLsA1Aae35 label-free shotgun

proteomics

- fatelsAuianaldainda 2.1 ¥ianns
a9 50 mM NH HCO, Tiilmanuidadugaring
(final concentration) Winfiu 0.5 NaANTUFARNARART
AN 100 Radluasedans dithiothreitol TN AN g
qaving Wiy 10 Jadluasiedns ﬁuiﬂiﬁuﬁgmmﬁ
56 aeATaded 1waan 60 wi newaeas 10 W
#ae1 250 findluareaans 2-iodoacetamide 1nufizia
lwnan 60 WA

- deallshiusaaiaulad trypsin 8Rs1dau 1:50
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- NN3ALATZEARELATEY LC-MS/MS s
nanoLC-system high resolution 5600 TripleTOFTM
(AB-Sciex, Concord, Canada) 1nfnatinalissiufisn
gaeiduarsiddndudadreiunnazananag 0.1%
formic acid 1311m9 20 Tulmsdns dhllandngseuy
nanoLC-system 18114 mobile phase A (0.1% formic
acid in water) a2 mobile phase B (95% acetonitrile
with 0.1% formic acid) FosetinlsAuazgnueanaae
ARANY Acclaim™ PepMap™ 100 C18-LC Columns
(Thermo Scientific) Ipe/l43% linear gradient WAL
constant flow rate 0.3 HaAAAsAAUT

- NMIAATIZUALE mass spectrometry Tige1il
data-independent acquisition (DIA) mode A1 mass
range Winfiu 350-1800 m/z

-AmzviriiaueslysAiuann raw MS-Spectra 7
Imnalilsunsy ProteinPilotTM software 5.0.2 Taeld
paragon algorithm $auruguieasyatin Oryza sativa
{17N UniProt

- YnariauazFunnmellsiui ldunvinnis
Fiazvina lnianuefiRgadaetuaumusangny
LAN
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LAAIRANLANGANAU (differentially expressed protein
(DEP)) 7214 719RUgI19NULAN (Pokkali) wazWug



BeULAARANNLAN (IR29) Ine 433 two sample t-test
Waz Bonferroni correction WAANKHANITILATIZHAYE
heatmap Waz volcano plot Inellisunsu R (R Core
Team, 2022)

nsutlsua WsiusfiaRginasiAenu s Funny
FiTuiaanaeannndd 2 i (fold change > 2) LAy
flein adjusted P value < 0.05 azdaflulilsiuitins
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ANNNUNIUAARANIINARAL (Table 2)
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URIANTAZANNARIZAL 8 LT TiNudsaLNAT wan
1314 9219199199 ug Pokkali waz IR29 (Fig. 1) Wuatin
gasllsAuRTinsuaneanuAnsnefs (differentially
expressed proteins (DEPs)) AU 112 THA o
gy Rsnnufingetuadnaiidudn o lwiug

Pokkali laun nguldsAunvinntinnlunszuaunig
A9LATZULAY L photosystem 11 (PS 1) protein D1,
PS Il protein D2, chlorophyll a/b binding protein,
glutaredoxin, thioredoxin A9AARBINLNAAINNNT
ANEIRENNIUNIIN NINNTAINNTRAILTEANTN N
BINTTUIUNNIEUATN U UAILATNTIUAIBIANATAL
¥ 1 1

w131 iuedAnyfvindanunsonusa A Al
1o (Sudhir and Murthy, 2004; Yang et al., 2020) 994
o A Ao o Al \ a
anullsAunvinuinn lunstenutn ANNIEEUNLTa
a9 UgNaTN (DNA repair) luin waznismavanes
1 A 7 1
sinlanauranas ulsninigs ldun ATP-dependent
DNA helicase waz von Willebrand factor A protein G
nstaNuaNANI@Enaaeasiugnasn unaln
kvl anusaa AN s (Karkute et al., 2022:
Macovei et al., 2014; Tuteja et al., 2013)

g Pokkali wuldsfiy Bowman-Birk inhibitor

v
1-2 (BBI) TuFunigannsiusdulsn1esnIsmaga
Fedaneeudnlusiulungs Bowman-Birk protease
. e o ¥ d‘ 2 [~3 =
inhibitor 19t luna lnAMNNULAY LazniAN L
dnunnanalnnisaantayyadasy (Malefo et al., 2020;
v v
Shan et al., 2008) NANINAABIATIUEINLG Wug
et 1 8 BBI SnnnugeetwiitbdnAny bt
¥

wananiganuldsin peptidyl-prolyl cis-trans
isomerase \{ulisfiungu cyclophilin luiug Pokkali
UFnnugaunn Feilsneeudidnaiugnuinazinng
o a a d” al 43/ dl 2 a o
daprzillsusiatinnauilafacindyiuning
\wieiaIn@e (Ruan et al., 2011; Trivedi et al., 2013)

Table 2 Salt tolerant level of Pokkali, IR29, Khao Dawk Mali 105, Pathum Thani 1 and RD85

after salt stress treatment

Score - tolerant level

Rice variety
0 DAS 1DAS  2DAS 3DAS 4 DAS 7 DAS
Pokkali (tolerant) 1-HT 1-HT 1-HT 1-HT 3-T 3-T
IR29 (susceptible) 1-HT 1-HT 1-HT 3-T 3-T 7-8
Khao Dawk Mali 105 1-HT 1-HT 1-HT 3-T 3-T 5-MT
Pathum Thani 1 1-HT 1-HT 1-HT 3-T 3-T 5-MT
RD85 1-HT 1-HT 1-HT 3-T 3-T 5-MT

DAS = Days after salt stress treatment
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1 Day after Salt stress treatment

Variety
4 R28
KDML105
2 Pokkal
FT1
o RDES
proten 01
b binding proteinAGh154
b binding proteinBEBERE !
Gh 3
gmm -:; hi\\"lrhn proteinAZWSE1
-4

yialaning ammonia-lyaseBEAF0G
enyl ammonia lyase
Y. 3 doma Lonain
o, con
i pmw SNAZY402 L
Dirigent proteinA2Y 986
Alene oxide cyclase
=l {m-m arabinogalactan protein
ACB domain-containin W
Protein LHCP TR!\NSI.E TION DEFECT
Ribonuciease 1
ase

ptmphgrﬁer ﬁgspmdinlmse
t

i 3
D-amino-acid iransnngmse
Fructokin
Iocoyigutathont yase
m%uwmme lyaseA2X3GE

Acyl carrier proteinA2ZL31
: ate aldolase

T E——

lease
Ig::u domain-containing protein
DNAW dnmihwnrt:hhg protein
nsferasel-1
methykra ste
Dirigent proteinAZZCM3

Sak stress root protein RS1
domain-containing protein

™
Fia m’.?.f’ﬁ‘émm protein
Ent-kaurenoic acid cxidase

Photosystem | reaction center subunit Il
AAl domain-containing an
Photosystem | reaction center subunit IV &

R R RN IR AR
ST EEEELELS 889

Fig. 1 Heatmap demonstrated significant changes in protein abundance in Pokkali, Khao Dawk Mali 105
(KDML105), Pathum Thani 1 (PTT1), RD85 and IR29 after 1 day of salt stress treatment
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3Days Salt stress treatment
I variety 4 Variety
vonWillebrand factor A protein IR29
Carboxypeptidase KDML105
Lactate/malate dehydrogenase Pokkali
Peptidase A1 domain-containing protein PTT1
Cytochrome f 0| Rpss
Dirigent proteinA2Y986
Dirigent proteinAGN1P2 2
Fasciclin-like arabinogalactan protein
' N-acetylglucosaminyitransferase |
- AAl domain-containing protein
~ Dirigent proteinA2ZCH3
Lysosomal beta glucosidase-like
Peptidyl-prolyl cis-trans isomerase (PPlase)
Oxygen-evolving enhancer protein 3
Peroxidase-4
* Dirigent proteinA2Y992
Photosystem | reaction center subunit I
Heme-Peraxidase
Non-specific lipid-transfer protein
Osmotin
PeroxidaseB8AT53
Cytosolic Superoxide dismutase
DNARNA polymerase superfamily
‘ ‘ Ribosomal protein
Chloroplast 29 kDa ribonucleoprotein
Salt stress root protein RS1
BOWMAN_BIRK Inhibitor 2-1
Thaumatin
Thioredoxin
Cathepsin b-like cysteine proteinase 3
Glyoxylate reductase
608 ribosomal protein L32-1
Beta-D-glucan exohydrolase

Fig. 2 Heatmap demonstrates significant changes in protein abundance in Pokkali, Khao Dawk Mali 105

12

(KDML105), Pathum Thani 1 (PTT1), RD85 and IR29 after 3 days of salt stress treatment
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Differentially expressed proteins
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NIUNINNIFIINFAINL Ca®* wae calmodulin (Yamada
et al., 2015)
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Pokkali Tneiansfiaessipra Asuutlasesiisi

I |
@® NS I |
Log, FC I I
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@ p-value and log, FC | N | AR nhibitor
6 . 1 | Osmaotin
I |
I | NmrA domain F’e%idylprolyi isomerase
@ .
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| Ribasorie feloa Jing £ Hlaloa kdehalugenase 1
| | @ Thioredoxin H
A o] [P
l Superoxidy né.‘1 @
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= | b ¢ Peroxid
8" | Supeﬁ e dismiffase RA - cgrease
- |  Ascorbate peroxidase, i utathione reductase?
| | Chalcone isomeragéte .
| Malate dehydrcrgena 5 RaBISCO PSIl D2
Prnithine decarboxylase g *9
® I @@ sulphate tran*urter 1;2
- Calmodulin§ @
- Chalcone sy*thase 1 i ut%ﬁ:ne-s-gnsferas&lzemﬁn PSII D1
® I Glutathione red Proton transportin% ATPase
________ o — = _—— a1
I |
I |
I I
I |
0 4 I ® oo |
l l
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Log, fold change

Fig. 3 The volcano plot illustrates differentially expressed proteins (DEPs) in Pokkali versus IR29 after 7 days

of salt stress treatment (7DAS). The blue points represent 112 significant DEPs with both fold change

(FC) greater than 2 and Bonferroni's adjusted P value lower than 0.05. The dashed horizontal line

shows —Iog10 of the adjusted P values cut-off (—Iog10(0.05) = 1.3), and the two dashed vertical lines

indicate the fold change cut-off (IongC > 1). NS = non-significant DEP
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