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Abstract: [Objective] In order to understand the molecular regulation mechanism of defense system in maize grain, the
expression characteristics of stress-related proteins during grain development were studied by using approach of plant proteomics.
[ Method] Denghai 661 (DH661) was used as experimental material and planted at 67 500 plants/hm? in field. The middle grains
were harvested after flowering artificial saturation pollination at 3, 5, 10, 15, 20, 30, 40, 50 d, respectively. The total proteins were
extracted by the TCA-acetone precipitation method and then were analyzed by isobaric tags for relative and absolute quantitation
(iTRAQ) proteomics. The proteins in maize grain were identified by searching the Uniprot maize protein database and gene ontology
(GO) annotation was used to classify the functions of these proteins according to the biological process, molecular function and
cellular component. Quantitative analysis was applied to identify stress-related proteins that were significantly differentially
expressed during grain development. Hierarchical cluster analysis was used to show the expression patterns of these stress-related
proteins during grain development. [Result] A total of 4 751 proteins were identified in maize grain by matching the maize protein
database, and these proteins were involved in diverse biological processes and molecular functions, of which the metabolic process
and molecular processes were the main biological processes, and the catalytic activity and binding function were the main molecular
categories, showing that these biological processes and molecular functions played important roles in maize grain development.
Quantitative analysis detected 123 stress-related proteins were significantly differentially expressed during grain development, and
these proteins were mainly involved in grain protein modification (33), reactive oxygen species (ROS) homeostasis (31), storage
material protection (17), disease response (8) and other stress response process (34). The proteins related to protein modification
mainly included a series of heat shock protein, peptidyl-prolyl cis-trans isomerase and protein disulfide isomerase, and these proteins
significantly accumulated at different development stages, which played important roles in stability of protein structure. ROS related
proteins contained a variety of antioxidants, and mainly significantly accumulated at both early and late development stages, which
maintained the homeostasis of ROS. Storage material protection related proteins mainly contained a variety of protease inhibitors,
oleosin and steroleosin, and the expression of these proteins were constantly raised with the grain development, which protected the
synthesis and accumulation of storage material. The proteins involved in disease response also significantly accumulated at late
development stage, which enhanced the grain resistance to biological stresses. Proteins involved in other stress response mainly
included a series of late embryogenesis abundant protein (LEA), annexin, lipid transfer protein, nonspecific lipid transfer protein and
lipoxygenase, of which all of the LEA significantly accumulated at late development stage, annexin and lipoxygenase significantly
accumulated at early development stage, while lipid transfer protein and nonspecific lipid transfer proteins were accumulated at
different development stages, showing that these proteins played important roles in different grain development stages. [ Conclusion]
Stress-related proteins were accumulated during maize grain different development stages, which constructed a harmonious, diverse
and stable defense regulatory mechanism, and thus maintained the normal development of maize grain.

Key words: maize; grain development; iTRAQ proteomics; stress-related protein; protein function
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Table 1 Identification of stress-related proteins that were significantly differentially expressed during grain development
Gy BN ESEAY i 2oy PHVE MRERR T Fikfirs P RIEK
Protein Accession Proteins name Score i F B SR Express ratio Expression
no. no. Sequence Unique  Mr/pl 3:5:10:15:20:30:40:50 DAP pattern
coverage peptides
(%)
#H F1&1fi Protein modification
1 B6UGRS5 16.9 kDa I 5z A 186 29.87 2 17.1/7.42 1:1.4:1:1:1.2:1.9:6.9:9.1 <0.0001 E
16.9 kDa class I heat shock protein 1
2 B6T339 17.5 kDa Il 5 4 283 40.85 1 17.8/5.33 1:0.9:1:1.4:1.7:2:2.4:2.7 <0.0001 E
17.5 kDa class II heat shock protein
3 B6U7Y1 90 kDa #iik 11 ATP BHE 167 211 18.10 4 38.6/541  1:0.7:0.8:0.7:0.6:0.5:0.5:0.4  <0.0001 A
Activator of 90 kDa heat shock protein ATPase
4 B4F848  f:{H 41 Chaperonin 502 66.67 13 25.7/8.47 1:0.9:0.9:1.1:1.2:1.5:1.5:1.3  <0.0001 D
5 B4FE30  f:{H 421 Chaperonin 322 79.59 3 10.5/8.4 1:1.1:1:0.9:1.2:1.9:2:2.1 <0.0001 E
6 B6SLX1 f}4AH[1 Chaperonin 317 79.59 2 10.5/6.76 1:1.5:1.1:1:1.2:1.7:2.1:1.7 <0.0001 D
7 B6T646 CHL-CPNI10 90.7 18.94 3 14.2/7.14 1:1.7:1.1:0.9:1.2:1.6:1.5:1.6 0.0004 D
8 B4FLRO GrpE #RH[FJH GrpE protein homolog 804  8.23 1 36.3/4.6 1:1.3:1.1:1.2:1.5:1.5:1.6:1.4  <0.0001 B
9 B6TXQ6 GrpE Y GrpE protein homolog 909 11.28 3 36/4.64 1:1.2:1.1:1.6:1.7:1.5:1.8:1.8  <0.0001 C
10 B6U4A3 70 kDa #HEH 723 30.83 2 72.7/5.77 1:0.6:0.8:1.1:0.9:0.6:1:0.6 0.0016 A
Heat shock 70 kDa protein
11 B6SZ69 70 kDa #fs 2 955 40.68 1 71.1/5.19  1:2.1:1.4:1.7:2.1:1.9:2:1.8 <0.0001 B
Heat shock cognate 70 kDa protein 2
12 Q95822 #4101 Heat shock protein 101 769 33.99 21 101.1/6.16  1:1:0.9:0.9:1.1:1.3:1.4:1.6 <0.0001 E
13 C4J410  #JHAE 1 Heat shock protein 1 1049  45.83 2 70.8/5.19 1:1.1:1:1.7:1.9:1.4:1.6:1.8 <0.0001
14 B6TES7 1Q ¥ Z4h & i K Itk 175 17.23 5 46.1/9.25  1:0.6:0.7:0.7:0.6:0.6:0.5:0.5  <0.0001 A
1Q calmodulin-binding motif family protein
15 B4FWJ8 & KIBGEE A 3 1214 4872 18 73.1/524  1:1:1.1:1.3:1.4:1.4:2:1.7 <0.0001 D
Luminal-binding protein 3
16 B6TCE9 kLM W S 57 A g 366 3831 6 26.2/9.19  1:1.3:1.1:1.2:1.5:1.8:1.8:1.8  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
17 P21569  JIKHEI IS S A4 437 65.70 6 18.3/8.69  1:1:1.1:1.4:1.5:1.6:1.4:1.6  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
18 BAFUK2 kLM N S 57 A g 637  39.69 3 61.2/5.85  1:1.1:1.1:1.3:1.4:2.7:2.9:3.1  <0.0001 E
Peptidyl-prolyl cis-trans isomerase
19 B6SRE7 KL BN S 57 A g 240 3829 5 18.6/7.75  1:1.2:1.2:1.3:1.6:2.1:2.1:2.1  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
20 B6STES kLM BN S 57 1 g 166 32.90 2 16.4/8.79  1:1.3:1.1:1.2:1.2:1.6:22:2.6  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
21 BOTIP7 kLM BN S 57 A g 336 45.58 6 23.1/9.57  1:0.9:1.1:1.2:1.3:1.6:1.5:1.3  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
22 B6UG32 KL BN S 57 1 g 179 29.58 2 15/5.57 1:1:0.8:0.9:0.9:1.7:1.3:22  <0.0001 E
Peptidyl-prolyl cis-trans isomerase
23 KTTWV7 IR i U 52 5744 185 45.03 2 18.3/8.18  1:1.2:1.1:1.3:1.4:2.9:1.9:1.8  <0.0001 D
Peptidyl-prolyl cis-trans isomerase
24 K7VS53  JIKHE i U 52 S A4 it 73.1 11.80 1 17.2/10.18  1:1.2:1.6:1.3:1.5:1.6:1.1:1.4  <0.0001 B
Peptidyl-prolyl cis-trans isomerase
25 B6T5S0 41 % Wt 6 Prefoldin subunit 6 58.8 24.43 3 14.8/9.5 1:1.1:1.1:0.9:1.1:1.7:1.4:1.4  <0.0001 D
26 QSEUDS & |1 —fiikk 5 il 321 3189 12 46.9/558  1:0.9:1:1.4:1.6:1.3:1.5:1.4  <0.0001

Protein disulfide isomerase
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#2341  Continued table 1
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Protein Accession Proteins name Score #iF B Express ratio Expression

no. no. Sequence Unique  Mr/pl 3:5:10:15:20:30:40:50 DAP pattern

coverage peptides
(%)

27 K7VRQ5 £ A —fif S M v Y 1 426 718 2 58.8/5.07  1:1.1:1:1.3:1.5:1.4:1.7:1.6 <0.0001 D
Protein disulfide isomerase isoform 1

28 QSEUEl [ Wit i 1202 6595 18 56.8/5.15  1:0.9:1.2:2.2:2.3:1.6:1.7:1.6  <0.0001 C
Protein disulfide-isomerase

29 B4GOG4 HEI #1120 PR KR 309 43.05 2 33.6/5.36  1:1.2:1.1:1.2:1.2:1.7:1.6:1.9  <0.0001 D
Putative HSP20-like chaperone domain
family protein

30 B6TKY3 {HfEJI¥) TCP-1/cpn60 FHARZIKH 1 316 2294 12 59.2/6.09  1:0.8:0.9:0.8:0.8:0.6:0.6:0.6  <0.0001 A
Putative TCP-1/cpn60 chaperonin family
protein

31 K7UCHI #EJ¥) TCP-1/cpn60 FEARZIKH 1 400 2810 4 58.9/543  1:0.8:1:0.9:0.8:0.9:0.6:0.7  <0.0001 A
Putative TCP-1/cpn60 chaperonin family
protein

32 B6UFB3 J£J5iff) 70 kDa #iE 1110  45.66 7 74.6/521  1:1.1:1:2:2.3:2.3:3.4:3.2 <0.0001 D
Stromal 70 kDa heat shock-related protein

33 B4F8V9 T-S A KA 18 Wk 446 3047 2 57.6/7.21  1:0.9:0.9:0.8:0.8:0.7:0.7:0.7  <0.0001 A
T-complex protein 1 subunit delta
ROS & N~F1; ROS homeostasis

34 A2SZWS8 1-Cys RLAALYIAG 1-Cys peroxiredoxin 631  64.63 14 24.9/6.8 1:1.1:1:1.2:1.6:3.8:5.5:8.5 <0.0001 E

35 B6TMS55  APx1 4l Jfu JF i i i i 4 AL A7) ity 649  64.80 1 27.3/5.83  1:2:1.4:0.9:12:1.7:1.4:1.3 <0.0001 B
APx1-cytosolic ascorbate peroxidase

36 B4FA06  APx4-Id S AL AT I M R S A 1y 61.6 14.19 3 31.7/7.96  1:0.6:1:1.1:1:0.8:0.7:0.7 <0.0001 A
APx4-peroxisomal ascorbate peroxidase

37 BAF817  Jht A PuIA ML R i g 385 5234 6 23.4/545  1:0.9:0.9:1:1.1:1.7:1.7:1.6 <0.0001 E
Dehydroascorbate reductase

38 BAFT31 & PuA I iR 5 Al 366 63.55 7 23.3/5.82  1:0.9:1:1:1.1:1.9:2.1:2.3 <0.0001 E
Dehydroascorbate reductase

39 COPOV2 [l &l HTdh i ARt J5i i 521 7.92 1 29.2/9.03  1:1.2:1.7:1.8:2.2:3.1:2.8:1.8  <0.0001 D
Dehydroascorbate reductase

40  P43401  BESJEGT 11 REH 98.1 62.34 3 7.7/7.33  1:1:0.8:0.8:0.9:7.9:33.1:44.3  <0.0001 E
Zinc metallothionein class II

41 Q6JAH6 A et it 4Ll Glutathione peroxidase 201 48.21 2 18.4/7.08  1:0.9:1:1.3:1.4:2:2.3:2.3 <0.0001

42 B6T7HO 7Bt H ik S-:# M 6 465  7.08 1 25.8/7.56  1:0.4:0.6:0.3:0.3:0.2:0.3:0.2  <0.0001 A
Glutathione S-transferase 6

43 QIFQCO A MEHIk S0 19 96.6 16.44 3 252/7.85  1:1.1:2.5:1.8:1.7:1.5:1.7:1.7  0.0008 B
Glutathione S-transferase GST 19

44 Q9FQB7 % MEHIIK S0 22 85 1135 3 25.1/6.07  1:1:1:0.6:0.7:0.8:0.7:0.8 <0.0001 A
Glutathione S-transferase GST 22

45 QIFQA9 % MEH Ik S0 30 59.7  8.66 2 25.2/5.5 1:1.3:1.1:1.6:1.8:3.3:3.2:3.2  <0.0001 D
Glutathione S-transferase GST 30

46 BAFTD1 #PEH Ik - #l 111 382 61.09 1 23.9/6.52  1:0.8:1:0.7:0.5:0.4:0.4:0.4 <0.0001 A
Glutathione S-transferase I11

47 B6T7B6 A MEH Ik S-H#M, C-A 265 432 1 36.5/6.62  1:1.2:1.2:12:1.2:1.3:1.4:1.6  <0.0001 D
Glutathione S-transferase, C-terminal-like

48 B6SN61  Grx_C2.1-B4BEH AL 1 221 4924 4 13.9/7.87  1:1.3:1.1:1.1:1.3:2.5:2.5:2.2  <0.0001 D
Grx_C2.1-glutaredoxin subgroup I

49 B4FXZ3 Grx_C22-H45EHEH A 1 235 5133 5 11.9/7.85  1:1:1:1:1.1:1.9:2.2:2.3 <0.0001 E

Grx_C2.2-glutaredoxin subgroup I




2120 eE VSN S 50 &
#2341  Continued table 1
ETRe BN HAXK Bo PAE WER ST FikfrE P RIARL
Protein Accession Proteins name Score #iF B Express ratio Expression
no. no. Sequence Unique  Mr/pl 3:5:10:15:20:30:40:50 DAP pattern
coverage peptides
(%)
50 B6T3V1 4 LYl 72 Peroxidase 72 223 20.72 4 35.7/8.18  1:0.9:0.5:0.5:0.4:0.5:0.4:0.5  <0.0001 A
51 B4FSM5 MWL S 5 Peroxiredoxin-5 210 36.27 5 20.7/837  1:1.6:1.2:1.1:1.2:1.4:1.6:1.3  <0.0001 B
52 K7TGW6 HE 1) 22 My 4 AL Il S5 5 2 149 1191 5 67/7.9 1:0.6:0.6:0.5:0.4:0.5:0.5:0.4  <0.0001 A
Putative polyphenol oxidase family protein
53 K7TMU7 HEM 1) 22 My 4 AL il 25 5 2 64.6 531 2 59.7/6.27  1:1.4:1.6:1.8:1.9:1.5:1.4:1.5  <0.0001 B
Putative polyphenol oxidase family protein
54 B4F925 AL Superoxide dismutase 269 3872 1 25.6/7.71  1:0.6:0.9:1:1.1:0.9:1.2:1.1 0.0014
55 B4F9H6 A AL Superoxide dismutase 281 39.06 1 252/727  1:0.7:0.9:1:1:0.8:1.1:1.1 0.0170
56 B6TIS2  BAMNMEALE [Cu-Zn] 183 29.66 1 11.8/538  1:1:1.1:1:1:1.6:1.9:2.6 <0.0001 E
Superoxide dismutase [Cu-Zn]
57 DIMPZ7 BAAYEALEE [Cu-Zn] 330 57.07 6 18.7/5.62  1:1.1:1:1:1.1:1.8:2.3:2.7 <0.0001 E
Superoxide dismutase [Cu-Zn]
58 P11428  BHAMLAEALEE [Cu-Zn] 2 251 46.36 2 15.1/5.83  1:0.9:1:0.9:0.9:1.3:1.3:1.6 <0.0001 E
Superoxide dismutase [Cu-Zn] 2
59 B4FFQO #4i& )55 Thioredoxin 232 3730 4 13.6/4.68  1:1.8:2.5:1.6:1.7:1.4:1.4:1.3  <0.0001 B
60 B6T183 %5 & 4 Thioredoxin 143 31.15 1 13.1/6.67  1:1.9:1.3:0.8:1.1:1.3:1.4:1.4  <0.0001 B
61 B6SUAO %8 J5 8 4 Thioredoxin 277 6.77 1 14.6/531  1:0.9:1.2:1.7:1.4:1.4:12:1.2  <0.0001 C
62 K7VBY5 B4 i8R % H Thioredoxin 113 26.13 3 12.4/828  1:0.9:1:1.1:1.1:1.6:1.6:1.7 <0.0001 E
63 B6TP19 #iii5L )5 # H 5 Thioredoxin-like protein 5 237 60.87 1 15.1/5.11 1:1.1:1:1.1:1.5:2.3:2:2.7 0.0001 E
64 BSAIM2 Wi%eik i & 14 5 Thioredoxin-like protein 5 225 60.87 1 15.1/5.22 1:1:1.1:1:1:1.6:1.9:1.9 <0.0001 E
I3 T P- Y Material storage protection
65  P13867 o~ /IR A 1B ) 183 28.64 1 22.1/7.78  1:1.7:1.3:1:1.3:3.1:3:4.3 <0.0001 D
Alpha-amylase/trypsin inhibitor
66 Q2XX01 #H AEFHIHIF Protease inhibitor 244 8143 5 7.4/597  1:1.2:1.1:1.3:2.6:6.3:8.6:9.3  <0.0001 E
67 B6SNA6 Al HLFF 1A 25 (A BF 57 CI-1B 178  81.43 5 7.5/5.06  1:1.1:1:1:1:3.1:5.8:6.4 <0.0001 E
Subtilisin-chymotrypsin inhibitor CI-1B
68 B6UHO4 A 1A 25 A B 677 CI-1B 176 78.08 4 8/6.65 1:2.6:1.5:0.8:1.4:3.6:3.3:4.4  <0.0001 D
Subtilisin-chymotrypsin inhibitor CI-1B
69 B6UILS  AHEEFF 1A 2 A Bl CI-1B 275 61.05 5 10.3/5.76  1:2.3:1.4:1.2:1.9:3.6:4.5:4.7  <0.0001 D
Subtilisin-chymotrypsin inhibitor CI-1B
70 QO9HU3 W& (1Ml Trypsin inhibitor 205 88.19 1 13.6/6.9 1:1.2:1.1:1.7:3.3:4.5:6.7:5.8  <0.0001 D
71 B6SPP9  Bowman Birk Uit T2 IEEIEIR WIP1 224 48.28 4 93/834  1:1.2:1:1:1.2:3.1:6.3:8.5 <0.0001 E
Bowman-Birk type wound-induced proteinase
inhibitor WIP1
7 Q4FZ50 - Jtad et A RE 6157 Cystatin 326 1.76 1 12.3/539  1:2:1.2:1.2:2.2:2.9:3.6:3.3 <0.0001 D
73 B6UGNS |-t a Mtk AR Cystatin 253 62.79 6 13.9/10.24  1:1.2:1.2:1.3:1.5:2.1:2.1:1.7  <0.0001 D
74 B6TMFO -t Z Bt 1 B 571)- 1 Cystatin-1 146 36.30 3 14.8/7.4 1:2.2:1.3:1.1:1.8:3.7:3.7:2.6  <0.0001 D
75 QAAL1IT  HEM 1 e 2 198 A 1 T 0 ) 219 38.94 7 24.5/6.6 1:0.8:1:1:1.1:1.1:1.6:1.4 <0.0001 D
Putative cystatin
76 QAA1I8  HEN 11 e 2 198 A 1 T 0 il ) 65.8 27.84 2 11.1/6.38  1:0.8:1:0.7:0.6:0.7:0.6:0.7 <0.0001 A
Putative cystatin
77 QAALTT  HE 1 e 2 198 A 1 T 0 il ) 124 30.00 3 12.8/9.17  1:1.3:1.1:1.2:1.5:3.1:5.3:8.6  <0.0001 E

Putative cystatin
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78 Q4A1I3  HIEN 1 e 2 1 2k g 1 ) 777 18.11 2 13.7/9.48  1:1.6:2.1:1.7:1.6:1.4:1.6:1.6  <0.0001 B
Putative cystatin

79 B6SIZ2  MfIEfAEE 1 Oleosin 114 11.29 1 18.3/9.38  1:1.1:0.9:1.1:3.2:6.3:7:16.5  <0.0001 E

80 B6SI42 BRI Oleosin 178 31.25 2 17.5/9.61 1:1:0.9:1.7:3.5:9:11:18.9 <0.0001 E

81 B6UGU4 i IgfAE 2 [ Steroleosin 493 6.29 2 38.5/8.38  1:0.7:0.9:0.9:1:1.4:1.9:2.7 <0.0001 E

Jp3 HUSE MR, Disease response

82 B6SLF6  $iT/lk MBP-1 130 8.40 4 46/7.02 1:1.6:1.2:0.9:1.2:3.3:11.7:11.7 0.0000 E
Antimicrobial peptide MBP-1

83 B8QUZ0 JL T il Chitinase 289 3022 1 29.1/7.8 1:1.3:1:0.9:0.9:1.9:4:5 0.0000 E

84 DOEMS57 JLT Wil Chitinase 307 35.61 3 29.2/8.07  1:0.9:0.9:0.9:1:2.9:5.9:6.9 0.0000 E

85 Q5XLE0 BetvI1 id#J5l Betv Iallergen 319 53.90 1 17.1/4.82  1:1.5:1.1:1.2:1.2:1.4:2.4:1.3  0.0000 B

86 B6TL22 P21 %9 Protein P21 178 22.03 1 24/7.3 1:1.5:1.1:0.9:1:3.2:7.4:10.8  0.0000 E

87 QI9VG6 T EEFLIKH 14 22 Major latex protein 22 381 6039 11 17.1/4.82  1:1.1:1:1.2:1.2:1.5:1.4:1.4 0.0000 D

88 B6SXFS  JIBHLHIAHRE A 1 451 80.00 11 17/5.54 1:1.2:1.3:1.4:1.8:3:2.8:3.5 0.0000 D
Pathogenesis-related protein 1

89 C5JA66  HEMIWBiHHZE Putative defensin 26.7 10.71 1 9.2/8.15  1:2.1:1.9:1.4:1.5:2.9:3.7:3.4  0.0000 D
HA WG Y. Other stress response

90 B4FHT1 MR Annexin 474 4045 12 35.3/7.58  1:0.8:1.1:0.6:0.6:0.5:0.5:0.5  <0.0001 A

91 Q43863 JEIEER Annexin 427 4650 11 35.5/7.55  1:0.8:0.8:0.6:0.6:0.5:0.5:0.5  <0.0001 A

92 ASIK79  Asr [ Asr protein 90.4 56.73 3 11.8/7.18  1:1.1:1.2:1.2:1.4:1.9:2.4:3.7  <0.0001 D

93 C4J477  W/KEH Dehydrin 145 23.18 6 31.4/5.85  1:0.9:0.7:0.7:0.9:2.4:2.1:3.3  <0.0001 E

94 B4G1G1 i7KAHCHT | PCC13-62 214 19.57 5 34/4.94 1:1.2:1.2:1.6:2:2.3:3.4:3 <0.0001 D
Desiccation-related protein PCC13-62

95 B6SI37  MEEEHA 1 392 68.13 7 9.7/727  1:1.1:0.9:0.9:0.9:3.1:8:11.6  <0.0001 E
Embryonic abundant protein 1

96 B6T8E4 MfiEFEEHA 1 317 70.80 8 12.1/5.53  1:1.1:0.9:1:1:2.2:4.9:11.8 <0.0001 E
Embryonic abundant protein 1

97 B6T8US ER6 #[4 ER6 protein 399 4731 7 27.7/5.64  1:0.8:0.9:1:1:1.6:1.6:1.7 <0.0001 E

98 B4FNZ9 — e 39 28 4375 12 32.9/6.04  1:1.2:1:1.1:1.9:4:5.6:6.6 <0.0001 E
General stress protein 39

99 B4FAVS K& A 1 Germin-like protein 1 182 28.04 1 22.3/7.09 1:1.8:2:1.5:1.7:2:2:2.2 <0.0001 B

100 B6SN63 Wi+ & 4 D-34 332 51.64 4 21.3/5.44  1:1.3:1:1.1:1.2:3.1:5:5.3 <0.0001 E
Late embryogenesis abundant protein D-34

101 B6SNS4 WG & & D-34 217 33.49 3 21.2/5.44  1:1.4:1.1:1:1.1:1.9:3.3:7.1 <0.0001 E
Late embryogenesis abundant protein D-34

102 B6UH67 WG & & D-34 696 7444 12 27.2/5.57  1:1.3:1.1:1:1.1:2.2:5.4:9.4 <0.0001 E
Late embryogenesis abundant protein D-34

103 B6UH99 WG £ 5 8 14-A 122 44.08 5 16.1/5.99  1:1:1:1:1:1.4:2.4:3.9 <0.0001 E
Late embryogeneis abundant protein Leal4-A

104 B6SID7 WG 5 4 3 407 4725 9 18.6/8.22  1:1:1:1:1:2.1:5.2:13 <0.0001 E
Late embryogenesis abundant protein, group 3

105 B6SI28 WM E & 3 312 40.98 2 21.2/9 1:1.5:1:0.9:1.1:2.8:4.5:6.8 <0.0001 E

Late embryogenesis abundant protein, group 3
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106 B6UI06 WA= 5 & A 3 319 4113 3 23.5/8.98  1:1.1:1:1:0.9:2.5:6.3:7.6 <0.0001 E
Late embryogenesis abundant protein, group 3

107 B6T2CY9  Jlg 5 #5 14 Lipid transfer protein 107 17.19 2 19.1/8.12  1:0.9:0.6:0.6:0.8:1:0.9:1 0.0061 A

108 B6TQP7 Jigii#4#5 414 Lipid transfer protein 58 14.05 2 18.9/7.72  1:1.6:1:0.9:1.1:1.3:1.6:1.8 <0.0001 B

109 B6TD92 Jlgiii# 4 4 Lipid transfer protein 266  4.66 1 18.8/5.82  1:0.8:0.6:0.4:0.3:0.3:0.3:0.3  <0.0001 A

110 B6SGF4  JEfe M IR T B T 534 22.68 2 9.9/8.48  1:1.5:1.5:1.1:1.8:2.7:3:6.3 <0.0001 D
Nonspecific lipid-transfer protein

111 B6TVIl ARk B H A 49 10.66 1 12/9.29 1:2.4:2.1:1.4:1.5:1.7:1.7:2.4  <0.0001 B
Nonspecific lipid-transfer protein

112 B8QW69 JEi M IR T8 B 256 50.46 2 10.5/8.7 1:1.1:1.2:1:0.9:1.8:3.6:5.6 <0.0001 E
Nonspecific lipid-transfer protein

113 Q2XX18  JRHEr M i B 25 A 290  54.13 1 10.5/8.53  1:1.1:0.8:1.1:1.3:7.3:22.2:18.1 <0.0001 E
Nonspecific lipid-transfer protein

114 Q2XX23  JRHEr MR R B A 276 53.64 2 10.6/8.51  1:1.1:0.9:0.9:1.5:2.8:11.4:17.6 <0.0001 E
Nonspecific lipid-transfer protein

115 P83506  mIREMARARR MR E N 2 139 88.57 4 7.3/8.72  1:1.2:1.1:1:1.4:3.4:4.8:8.6 <0.0001 E
Probable non-specific lipid-transfer protein 2

116 B6STY9 (i #5254 Salt tolerance protein 355 41.69 1 35.2/5.11 1:1.2:1.1:0.7:0.6:0.5:0.7:0.8  <0.0001 A

117 B6TIK3 fHEZE A Stress protein 97.8  9.06 2 27.3/727  1:1.3:1.2:1.5:1.5:2.4:23:2.9  <0.0001 D

118 B6TFB6  fifpifi i S 25 [ Stress responsive protein 186 36.68 5 22.1/7.42 1:1.1:0.9:1.3:2.2:2.2:2.1:2.1  <0.0001 D

119 B6TWEL USP %% (4 USP family protein 146 20.90 3 28/5.11 1:1.5:1:1:1.1:1.3:1.2:1.2 <0.0001 B

120 AIXCI0O g% 4 Lipoxygenase 449 1939 11 100.3/6.84  1:0.7:0.6:0.4:0.3:0.3:0.4:0.4  <0.0001 A

121 B6U297 JIE% & H# Lipoxygenase 252 1111 6 98/6.67 1:2:1.3:0.8:0.8:0.8:0.7:0.8 <0.0001 A

122 B72Z50 JI§%A & Lipoxygenase 273 1276 9 94.9/5.69  1:1:0.9:0.7:0.6:0.6:0.6:0.6 <0.0001 A

123 Q8WOV2 Jig% {5 Lipoxygenase 355 16.78 9 96.4/6.09  1:1.4:1.6:1.1:1.1:1.2:1.3:1.7  <0.0001 B
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Ak 72 Biological process 53 ¥-2ifie Molecular function U2 Cell component

LW FE Biological process: 1 /i il ## Metabolic process; 2 7T i ## Cellular process; 3 f.—"E4)1d ## Single-organism process; 4 Jil## 3 ZF Response
to stimulus; 5 4L /34148 Cellular component organization or biogenesis; 6 A4l Fiififa Blologlcal regulation; 7 {7 Localization; 8 & &%
Developmental process; 9 2 4l i 412l # Multicellular organismal process; 10 /= Reproduction; 11 {75 Signaling; 12 £ H1#£ 1) # Multi-organism process;
13 4K Growth; 14 %)% RZLiIFE Immune system process; 15 A4l #2145 Biological regulation; 16 £t # Rhythmic process; 17 #3)) Locomotion;
18 4N SUFE Cell killing. 4T ZIfiE Molecular function: 19 fE{L7GVE Catalytic activity; 20 485 Binding; 21 4584 T4k Structural molecule activity;
22 18 K73 PE Transporter activity; 23 73 I g i# Molecular function regulator; 24 Fi{a 24455 P Electron carrier activity; 25 HU4 L5 P Antioxidant
activity; 26 B IR Nutrient reservoir activity; 27 43 BN 2575k Molecular transducer activity; 28 A% %% 5% K735 ¥k Nucleic acid binding
transcription factor activity; 29 & [0 45 & % 5% X115 1 Protein binding and transcription factor activity; 30 4 & f£:-4575 1 Metallo chaperone activity. 4l
B4 Cell component: 31 4 Cell; 32 ZiMi%s Organelle; 33 4UAUJX Membrane; 34 K4 T H &Y Macromolecular complex; 35 44 ik
Membrane-enclosed lumen; 36 4l i [fi][X 3%k Extracellular region; 37 Mi[fi%£2 Cell junction; 38 FL)Fifk Symplast; 39 4> 1274k Supramolecular fiber;
40 FHEEAA Virion; 41 #R1A Nucleoid; 42 41 /MK Extracellular matrix

B2 GO ST ERITRPLEETNER

Fig. 2 GO analysis of identified proteins in maize grain
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Fig. 3 Hierarchical clustering analysis of expression patterns

of stress-related proteins during grain development
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