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Proteomics analysis of Eutrema salsugineum leaves in response to salt stress
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Abstract: FEuirema salsugineum is a model plant for salt tolerance study. To reveal the molecular mechanism of E. sal-
sugineum in response to salt stress at protein level, isobaric tags for relative and absolute quantification (iTRAQ) technology
was used to do differential proteomics analysis on E. salsugineum leaves treated under different NaCl concentrations for seven
days. The results showed that, a total of 4 607 proteins were identified from leaves of E. salsugineum, among which the ex-
pressional abundance of 281 proteins were significantly up—regulated, while the expressional abundance of 95 proteins were
significantly down-regulated. Results of KEGG metabolic pathway and protein—protein interaction network analysis for differ-
entially expressed proteins under salt stress showed that, promotion of photosynthesis was helpful for E. salsugineum to adapt
to environment with low salinity. Inhibition of chlorophyll and branched chain amino acids synthesis, as well as expression
regulation of stress—responsive genes were important factors for E. salsugineum to survive in an environment with medium sa-
linity. Moreover, the key points for E. salsugineum to tolerate high salinity condition might be effective elimination of reactive
oxygen species (ROS), elevating accumulation of osmolytes and increasing energy supply. The results can provide theoretical

basis for revealing molecular mechanism of E. salsugineum in response to salt stress.
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Table 1 Primer sequences used for quantitative real-time PCR

1 wgih RNA S5 SERL cDNA , 185 I 5% 5% 5 19 eD-
NA FESLERE 5 55 T qRT-PCR 20 #F, B4 Ff i
ZE/HEE 3 K gRT-PCR R 5K, 1 wl WG
¢DNA /it A %] SYBR Green PCR Master mix K& 1,
fifi F Mx3005P #¢ )t %€ i PCR {17 qRT-PCR ik
5, 7 W actin FE K ( NCBL 2 N & % 5
312283264)fE NS K, FF qRT-PCR 9514
FEHIEILZ 1,

HEHBFI SRS HEHRA

SIYIFHI(5'—3")

XP_006413074.1 JRM- 42 B(PORB)

XP_006411313.1 PRI AR Bl 2( UROD2)

F:ATTCGGGATTTTTAGATGTCTGAC
R:CCAACTTTTATTTCTTTTGTTGTG
F:AAACAAACTCACCCGAACCTACC
R:TCCAACTTTAATACCATGCCCTA

XP_006399317.1 nmbk i B 22 i ( PBGD) F:AGCATACGAAACACGAAAAAAGC
R:CTCGGGTAAATAAGTTGGGACAT

XP_006403837.1 30S BMEATE T 2(30S RP-2) F: CATCATCTCCTGATTTATCGCTG
R:AAAGGCTCTTTGTTACACTACGC

XP_006398870.1 BREGE TR VRIS R G 18 1 (Fd-GOGATT) F:ATGTAGCAGAAGAGGTGAGAGG

XP_006411212.1
XP_006392717.1
XP_006419093.1 JBBE 2R R i ELRE (PAO)
XP_006404376.1

M4 E a/b 45 G 4(CP4)

LB 1 (Actin)

8-1-ML & -5 3R R A Wil A(P5CS-A)

IR EUBE S0 7 .5 B4(ALDH7B4)

R:GTAGTCCAGCAGACGAAAGAAG
F:AGGTTGGGACCGCTGTTGTTAC
R:ATGGGGCTCTTCTGGTGCTTAT
F:AAAGGTTTGAAAGCTTGCGAGG
R:GGGCGTTCTGAAGGTATGACTG
F:GAGAAGCAAGTCGGAAAAGGAAA
R:GGTGGTGGGAGATAAAAAGGGAA
F:GTACGACGCTGGAAAAGAGCAGTA
R:TGGGAGCAAAGTTAAGAGGGTTAA
F:CAATGTCCCTGCCATGTATGT
R:GAACTGCTCTTAGCTGTCTCA
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Fig.1 Analysis of total proteins from Eutrema salsugineum leaves under different salt treatments using isobaric tags for relative and abso-

lute quantification (iTRAQ) -based quantitative proteomics
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Fig.2 KEGG pathway analysis of differentially expressed pro-

teins under salt stress
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(PHGP6 ,XP_006396880.1) 7+ 1Bk H ki S (L ¥ g 7
(GPX7,XP_006412543.1) , L S Ntk 1 hk-5- 3R iR 145 Ji
fii ( PYCR , XP _006399997.1) . 8-1-RHf, I Bhk-5-3R2 2 75
fitt A ( P5CS-A, XP _006411212. 1) | ¥ & /4 i 1
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Table 2 Mass spectrum identification of key differentially expressed proteins from Eutrema salsugineum leaves under salt stress

R A PSR T 2 S RIS
fEH AT Y RS HEERAFR
oAb A3 b abs =R b B
S VEH-REHE M XP_006403520.1 %4 %E /b ZHHA 1 1.621 1.30 1.27
XP_006404376.1  H4EK o/b EHEM 4 2,171 1.25 1.40
XP_006415537.1 M4 a/b S5 EH 6 1.571 1.23 1.30
XP_006416877.1 M43 a/b 55 H CP24 1.521 1.03 1.13
XP_024012787.1 M4 E a/b Z55HEH 2 1.64 1 1.00 1.17
bRl I XP_006397344.2  ATP Jijil 5 8 1.78 1 1.32 1.36
XP_006409094.1  ATP i 1 1.551 1.16 1.33
XP_006412471.1 4L E b-cl AW 0.96 1.05 1.521
XP_024005235.1  ATP &8 G I3 1.24 1.10 1.531
XP_024014888.1  ATP & il & W & 0.80 1.16 1.64 1
Ao 2 R A ) XP_006404223.1 AR R-1-2L1 2, 1-5 54 il 2 0.89 0.66 | 0.87
XP_006414096.1  BEESAEFT A Chil-1 0.73 0.48 | 0.81
XP_006413074.1  JR M2 KA 5 B 0.85 0.58 ] 0.93
XP_006411313.1  JRAMUHRJFSEFR G 2 0.83 0.65 0.86
XP_006399317.1 (K JFUB A K 0.84 0.65 0.94
XP_006419093.1  Jisk 4% & Jin s il 1.28 1.37 1.611
HAR SCAMRMFZEARAEYER  XP_006411585.1 3-S5 PN HE3E SRR /K /N F 2 1 0.80 0.64 | 0.70
XP_006399931.1 3-SR I A H 3 0.81 0.58 0.69
XP_006404237.1  ZFEtFLER AT 1 0.89 0.64 | 0.88
XP_024015515.1  FRR R 0.89 0.65 | 0.82
P Jo R AN P A R R XP_006391897.1  1-ZFLIR A bi- R IR E AL 2 0.68 0.64 | 0.97
XP_006418070.1  1-Z LI LE-1- R TR A LG 4 0.77 0.56 | 0.85
XP_006396376.1  S-MRH H i & iR A i 0.73 0.50 ) 0.77
XP_006406736.1  S-Mi11 H G MR A il 2 0.63 0.37 1 0.59
XP_006397900.1  S-Mi1 B G 2R A il 2 0.76 0.64 | 0.74
XP_006410860.1  S-f H i & BL A i 3 0.72 0.55] 0.79
XP_006413537.1  MEAFRZMREG CORI3 1.29 1.25 1.551
28I H A XP_006416492.1 S H K S5 R B DHARI 0.95 1.23 1511
XP_006390325.1 A K S-#% R DHAR2 1.09 1.06 1.581
XP_006396463.1  AMH K S-HERE Ml 13 1.23 1.47 1.53 1
XP_006397969.1  AMH K S-H5R 1l 18 1.05 1.19 1.551
XP_024004280.1 7 H K SRl 19 0.94 0.97 1.511
XP_006392255.1 A MEH K S-5:#40 Ul6 1.42 1.40 1.79 1
XP_006417474.1  #HPEH K S-5:FHG UL7 1.521 1.571 1.811
XP_006389991.1 &Mt H K SR/ U19 1.10 1.11 1.521
XP_006419152.2  # W H Bk S-#5 Rl U27 1.62 1 1.48 1.49
XP_006396880.1 i El il AL A e H kL S AL YEg 6 1.08 1.15 1.621
XP_006412543.1 AW H K Sk s 7 1.10 1.16 1.54 1
A SR AN 2R AR XP_006397249.1 KA 1 1.13 1.17 1.571
XP_006411212.1  5-1-MEIE k-5 R TR & A 1.45 1.43 1.851
XP_006399997.1  MHIK bbk-5-FR R 14 5 iy 1.09 1.08 1.60 T
XP_006392717.1  [EBEARE K E 7 i 5 B4 1.46 1.26 1.70 1
YA it/ S A XP_006392717.1  EEMCERERIE 7 K 5 B4 1.46 1.26 1.70 1
XP_006404339.1  [AH 1-22 ) S5 4 il 1.03 0.92 1.79 1
XP_006410968.1  NADPH {5 1 1 il i J5E it 1.06 0.84 1.50 1
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XP_006407761.1
XP_006413255.2
XP_006404025.1
XP_006394136.1
XP_006413935.1
XP_006407328.1
XP_006397529.1
XP_006397530.1
XP_024005293.1
XP_006410273.1
XP_006391617.1
XP_006412819.1
XP_006407199.1
XP_024005293.1
XP_006410273.1
XP_024010522.1
XP_006417255.1
XP_006408213.1
XP_006411454.1
XP_024016443.1
XP_006400597.1
XP_006409551.1
XP_006405411.1
XP_006417815.1
XP_006411175.1
XP_006410833.1
XP_006390992.1
XP_006407657.1
XP_006411004.1
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Fig.4 Protein-protein interaction analysis of differentially expressed proteins under salt stress
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Fig.5 Comparison of expression patterns of nine differentially expressed proteins and relative genes under different salt stresses
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