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Abstract ; Excessive and too little nitrogen can cause significant changes in plant phenotype, and even lead to plant growth and development.
In order to deep our understanding of the response mechanism of hulless barley to respond to different nitrogen stress, we used Zangqing 13
as experimental material to analyze the different protein profile of hulless barley induced by different nitrogen stress ( optimal-nitrate ( ON)
treatment , low-nitrate (LN) treatment, free-nitrate ( FN) treatment, hight-nitrate ( HN) treatment ) using iTRAQ labeling techniques com-
bined with bioinformatics and molecular biology assays. The results showed that 8589 proteins were identified in the root tissue by iTRAQ se-
quencing analysis. The peptide chain length was mainly distributed between 6 and 18 amino acids; there were 4608 proteins identified in the
leaf tissue. The peptide chain length was mainly distributed in the between 6 and 16 amino acids. COG analysis showed that the number of
R-class proteins was the highest, and the identified proteins involved in secondary metabolic biosynthesis, signal transduction, and defense
mechanisms. Under different nitrate concentrations, the difference between the free-nitrate treatment and optimal-nitrate treatment was the
highest, with 1518 proteins, of which 810 were up-regulated and 708 were down-regulated. The four differentially screened proteins were en-
riched into 47 functional items, including 20 GO functional categories in the biological process, 15 GO functional categories in the cellular
components, and 12 GO functional categories in the molecular function.
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Table 1 ~ Methods of nutrient solution preparation
15 A AL B (ON) IRE AL 2 (LN) BRAAL B (FN)

Optimal-nitrate Low-nitrate Free-nitrate
treatment treatment treatment

R AKLH(HN)
High-nitrate
treatment

Ca(NO3), + 4H,0(mmol/L) 4 0.04 0 4
NH, NO, ( mmol/L) 3 0.03 0 66
KCI( mmol/L) 6 6 6 6
KH, PO, ( mmol/L) 1 1 1 1
MgSO, + 7H,0( mmol/L) 2 2 2 2
CaCl, (mmol/L) - 3.96 4 -
FeSO, - 7H,0( pmol/L) 50 50 50 50
EDTA. 2Na( pmol/L) 50 50 50 50
H, BO, ((umol/L) 46 46 46 46
MnSO, - 4H,0( pmol/L) 9.55 9.55 9.55 9.55
CuS0, - 5H,0( pmol/L) 0.32 0.32 0.32 0.32
ZnS0, + 7H,0( umol/L) 0.76 0.76 0.76 0.76
(NHy) ¢Mo; 0y (4H,0) (umol/L) 0.0162 0.0162 0.0162 0.0162
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#& 2 Mascot #ESE
Table 2

Mascot search parameters

%3 IQuant EESH
Table 3

IQuant search parameters

ITEM Value

ITEM Value

Type of search MS/MS ion search

Enzyme Trypsin Quant_number
Fragment mass tolerance 0.1Da Normalization Protein_Ratio Statistical Analysis
Mass values Monoisotopic Mass values

Variable modifications

Oxidation (M), iTRAQS8plex (Y)

0.05Da
Carbamidomethyl (C), iTRAQ8plex
(N-term) , iTRAQ8plex (K)
barley (78749 sequences)

Peptide mass tolerance
Fixed modifications

Database
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W 4 ZH AR RE Gk 2 BRI IR IR A R
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BHE N 4 MRAFEM .
1.4 HiEEREZESHEER
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1.6 COG iR

e B B COG U ds e 34T L Xt
( BlastP, E-value =0. 00001 ) , i iZ & [ 5 7] GE Y

Basic information statistics

Quant_peptide Use all unique peptide
At least one unique spetra
VSN
Weighted average

Variable modifications Permutation tests

DiReItxr A h e sy K41t .
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discovery rate, FDR) #47&: 1E, BC FDR (/N T 1 %
(4, LR 35 1 BT B K, 2 22 AR EOA B 1.2 i
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Fig. 1 The basic information chart of proteome identification
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Fig.2 The overall distribution of the iTRAQ quantitative proteomics analysis in roots
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aa X [A] g 7315 g WA X5 It 465 30 19 £ 1 P 5 KB
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Fig.4 COG function classification of protein sequences in roots
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Fig.5 COG function classification of protein sequences in leaves
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Table 4  The top ten pathway with the largest number of protein

i =REN AR S 1D

Pathway Different proteins with Pathway 1D

pathway annotation(5797)

Metabolic pathways 1674 (28.88 %) ko01100
Biosynthesis of secondary metabolites 1019 (17.58 % ) ko01110
Plant-pathogen interaction 286 (4.93 %) ko04626
Phenylpropanoid biosynthesis 241 (4.16 %) k00940
Plant hormone signal transduction 220 (3.8 %) ko04075
Ribosome 200 (3.45 %) ko03010
Spliceosome 195 (3.36 %) k003040
RNA transport 177 (3.05 % ) ko03013
Protein processing in endoplasmic reticulum 176 (3.04 %) ko04141
Phenylalanine metabolism 156 (2.69 % ) ko00360
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19 AR B (ON-Vs-HN) A7 75 22 5 2 1K 8 11 900 1,
Horp 375 /> B#IE,525 AT 5 il AL B S (R A
AbBE (ON-Vs-LN) f7 7525 5+ 32K H 1279 4>, Hp
692 A LI, 587 AR FEr AP E A
b5k AL B (ON-Vs-FN) 77 £ 22 S R ik A
1384 4~ FHirf 692 A~ LA FIA, 587 A T G A Ab
P AAL B (ON-Vs-HN) 77 22 5% 32 IR 8 1 964
A, Hordr 406 A~ L3R A, 559 A4S A5 E R4 B
IRAAL B (ON-Vs-LN) 718 22 57 Rk H 1 1224 4,
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Table 5 The top twenty pathway with the largest number of protein

i EREH SBHER i 1D

Pathway Different proteins with Pathway 1D

pathway annotation(3239)

Metabolic pathways 1116 (34.46 %) ko01100
Biosynthesis of secondary metabolites 674 (20.81 %) koO1110
Ribosome 156 (4.82 %) ko03010
Protein processing in endoplasmic reticulum 106 (3.27 %) ko04141
Phenylpropanoid biosynthesis 105 (3.24 %) ko00940
Starch and sucrose metabolism 97 (2.99 %) k000500
Oxidative phosphorylation 95 (2.93 %) ko00190
Plant-pathogen interaction 92 (2.84 %) ko04626
RNA transport 91 (2.81 %) ko03013
Glycolysis /Gluconeogenesis 91 (2.81 %) ko00010
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Fig. 6  Statistics of difference protein
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