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Table 1 Proteins from sorghum—sudangrass hybrid mature embryo that showed additive accumulation
HA% BRS G2 EES S FIBFEA

S EL G
catalase isozyme 2 2il806776638 61.83 22 1.00:2.92:3.92 1
flower—specific gamma-thionin precursor 211226496355 104.83 24 1.00:2.07:2.30 1
HSP protein 2il293331695 74.26 13 1.00:0.34:0.80 !
mannitol dehydrogenase 2il226528549 22.87 7 1.00:0.10:1.63 1
formate dehydrogenase 1 mitochondrial -like 2il670437960 67.62 16 1.00:3.56:9.58 1
heat shock protein 81-1-like gil670378712 99.84 16 1.00:0.49:0.92 !
thioredoxin—like protein 5 21226501248 62.23 6 1.00:1.75:2.95 1
zeamatin precursor 2il162458913 110.28 20 1.00:0.34:0.75 !
ethylene response protein 2il413923623 78 17 1.00:3.98:1.87 !
pathogenesis—related protein 1 2il195640234 60 14 1.00:0.61:1.36 1
oK A& WA
glucose—6-phosphate isomerase cytosolic 2il162460322 97.48 13 1.00:0.48:0.73 !
granule—bound starch synthase 1 chloroplastic /
amyloplastic precursor
ATP-dependent 6-phosphofructokinase 6-like ¢il821161537 37.99 7 1.00:2.12:1.43 !
glucose—1-phosphate adenylyltransferase large subunit 2 2il670418309 50.21 11 1.00:0.41:0.60 !
chloroplastic/amyloplastic isoform X1 2il670414196 70.6 12 1.00:2.13:1.75 !
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Table 1  Proteins from sorghum—-sudangrass hybrid mature embryo that showed additive accumulation (continwed)
EEES R s EEES R RIS
succinyl-CoA ligase beta—chain 2il226500228 21.61 10 1.00:2.65:3.18 1
hexokinase—1 2il195648488 61.48 23 1.00:2.47:1.35 !
phosphoglycerate mutase-like protein gil413917830 35.31 14 1.00:0.44:0.89 l
s
10—deacetylbaccatin III 10-0 acetyl trans —ferase gil226501390 57.04 15 1.00:0.36:0.25 l
chromdomain—containing protein CRD101 gil162458446 32.32 5 1.00:0.05:0.75 l
116 kDa U5 small nuclear ribonucleo —protein gil670438619 23.76 1.00:0.74:1.78 T
component-like
protein translation factor SUI1 homolog gil162457992 67.55 11 1.00:3.54:2.20 l
AGOla 2il683687529 40.23 12 1.00:0.58:1.32 1
eukaryotic translation initiation factor isoform 4G-1-like gil670375925 29.89 15 1.00:1.57:2.07 T
ERZias
caleosin 2il226501910 60 14 1.00:0.45:0.77 !
putative protein phosphatase 2C 63 gil670379127 104.16 20 0:1.00:1.35 T
caleyclin-binding protein 2il195608970 23.6 6 1.00:2.03:2.09 1
ras protein RIC2 2il413946075 48.05 17 1.00:0.48:0.67 !
M
chorismate synthase 2 2il226500284 45.46 14 1.00:0.22:0.45 !
alanine aminotransferase 2 2il670425398 577 16 1.00:2.02:1.24 !
alanine aminotransferase 2il413934299 69.18 14 1.00:0.49:0.68 !
L
amino acid selective channel protein £il226491624 26.76 10 1.00:0:0.96 |
protein MOTHER of FT and TF 1-like 2il670376644 57.84 15 1.00:2.41:2.47 1
BV
aspartic proteinase oryzasin—1 precursor gil226506070 70.81 21 1.00:0.39:0.86 l
lysosomal alpha—mannosidase precursor gil803378389 45.85 6 1.00:2.93:2.10 l
E{Elriviae
legumin-like protein 2il525343211 46.83 13 1.00:1.59:3.13 1
basic 7S globulin-like 2il670417639 38.38 18 1.00:1.43:2.09 1
A
tubulin alpha—3 chain 2il162458676 35.92 8 1.00:0.42:0.85 !
tubulin beta—7 chain 2il162460038 60 16 1.00:3.13:2.84 !
A
geraniol 8—hydroxylase-like 2il670362759 22.81 12 1.00:0.09:1.27 1
anthranilate N=benzoyltransferase protein 2 gil195655387 61.51 14 1.00:0.46:0.59 l
EHBAIR
308 ribosomal protein S16 2il226500660 52.65 14 1.00:2.26:1.50 !
EHREITE
peptidyl-prolyl cis—trans isomerase—like gil670396925 20.35 19 1.00:0.62:1.70 1
RAE
hypothetical protein precursor 2il293335955 25.07 8 1.00:0.33:0.74 !
LOC100282486 2il226498606 38.59 10 1.00:32.18:27.6 i
LOC100283461 2il226491594 64.31 14 1.00:6.24:2.82 !
uncharacterized protein LOC100193917 isoform X1 gil670382812 26.04 13 1.00:27.97:2.52 l
uncharacterized protein LOC100279911 isoform X2 gil670393451 25.05 10 1.00: 0:0.76 l
uncharacterized protein LOC100280242 isoform X1 gil670359695 34.04 17 1.00:0.28:1.05 1

E: VAL AIRAR G LR TIRAK  ++——, +, —, Do AR & AL, A A R & AL IR IR A S AR BER
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Table 2 Proteins from sorghum—sudangrass hybrid mature embryo that showed non—additive accumulation
HH4 RS 1373 B R A ESuY
BRI
17.5 kDa class 1I heat shock protein 21806904706 61.46 15 1.00:3.04:3.33
22.0 kDa class IV heat shock protein precursor il226501206 41.35 13 1.00:2.14:1.13
allene oxide synthasel gil162460508 41.47 5 1.00:2.90:0.70 -
antimicrobial peptide MBP~-1 precursor gil226510357 88.84 21 1.00:0.54:0.48 ++
catalase isozyme 3 gil162461460 98.04 23 1.00:2.94:4.82 ++
endochitinase A precursor gil226506778 89.64 18 1.00:0.40:0.18 -
glutathione transferase19 gil162458082 47.05 14 1.00:2.17:2.09 +
indole—3-acetaldehyde oxidase gil162458911 24.44 7 1.00:1.36:2.90 ++
isoflavone reductase homolog IRL gil162461348 105.38 16 1.00:1.26:2.88 ++
low molecular weight heat shock protein precursor gil162458147 52.25 15 1.00:2.90:0.97 -
methylenetetrahydrofolate reductase 1 gil162459521 23.17 4 1.00:0.48:1.18 +
NADP-dependent oxidoreductase P2 gil226496675 57.54 7 0:1.00:0.35 D
11 kDa late embryogenesis abundant protein—like gil670444915 54.52 10 1.00:0.41:1.20 +
heat shock 70 kDa protein 14-like gil670417158 60.02 23 1.00:0.54:1.46 ++
heat shock protein 83-like isoform X1 gil670414787 33.24 5 1.00:1.13:0.54 -
indole—3-acetaldehyde oxidase—like isoform X2 gil670422258 60.98 11 1.00:11.15:11.43 +
osmotin-like protein partial gil670391377 60 25 1.00:0.79:1.90 ++
peroxidase 2-like il670379539 35.69 8 1.00:0.87:1.94 ++
STS14 protein—like 2il670368209 57.36 13 1.00:2.12:2.62 ++
pyruvate decarboxylase 1 il821595451 66.17 23 1.00:0.07:0.17 D
basic endochitinase A gil413948897 22.74 5 1.00:2.62:3.62 ++
methionine adenosyltransferase gil413950042 35.05 6 1.00:2.85:3.37 +
KA &P
aminomethyltransferase gil226530732 71.36 19 1.00:0.43:0.93
beta—galactosidase precursor gil226503159 50.57 13 1.00:0.29:1.02
malate dehydrogenase glyoxysomal gil226508898 57.87 12 1.00:0.54:0.23 -
malate synthase glyoxysomal gil162461243 42.08 11 1.00:2.38:0.99 -
granule bound starch synthase Ila precursor isoform X1 gil670419910 48.89 14 1.00:1.60:2.01 +
pyruvate kinase cytosolic isozyme isoform X1 gil670443198 27.89 5 1.00:0.70:0.12 -
pyrophosphate—fructose 6—phosphate 1-phospho gil413938545 68.5 14 1.00:5.56:1.10 -
—transferase alpha subunit isoform 1
non—cyanogenic beta—glucosidase il413944980 60 26 1.00:0.20:0.42 D
beta—1,3—glucanase i1326936822 90.51 17 1.00:0.18:0.44 -
beta—glucosidase precursor i1226508936 29.84 5 1.00:0:2.06 -
KA
11-beta—hydroxysteroid dehydrogenase 1B-like gil670376646 88.99 25 1.00:0.72:1.47 ++
exportin—1-like gil670405307 59.58 11 1.00:0.65:2.27 ++
protein mago nashi gil195612480 38.04 19 1.00:3.10:3.92 ++
protein—L—~isoaspartate O—methyltransferase gil212723648 23.61 6 1.00:0.86:0.30 -
prohibitin 2 gil162462211 54.3 10 1.00:0.82:1.84 ++
putative subtilase family protein gil414864415 40.01 13 1.00:0.26:0.93 +
vacuolar processing enzymel precursor il162462929 60 23 1.00:0.60:2.08 ++
seed maturation protein PM41 il219363507 97.68 27 1.00:0.61:1.51 ++
HEHABE W
eukaryotic peptide chain release factor subunit 1-1 isoform 1~ gil226501918 24.78 5 1.00:0.63:1.36 ++
DNA-directed RNA polymerase II subunit RPB2 gil670406121 27.4 6 1.00:3.11:2.67 +
midasin isoform X2 gil670417963 20.11 6 1.00:0.40:1.79 ++
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Table 2 Proteins from sorghum—sudangrass hybrid mature embryo that showed non-additive accumulation (contumed)
"4 R G2 EEES L ESIY N
nucleolin 2-like gil670370821 60 13 1.00:1.17:0.35 -
40S ribosomal protein S8 2il162464180 29.73 6 1.00:1.22:0.54 -
HEH TRz
aquaporin TIP3-1 gil162460933 66.03 13 1.00:0:1.54 -
nuclear export mediator factor NEMF 2il670387544 59.38 11 1.00:0.35:0.36 -
transmembrane protein 205-like 2il670445902 60 13 1.00:0.50:0.13 -
hexose transporter 2i1226533060 25.33 5 1.00:2.31:1.01 -
AP-4 complex subunit epsilon-like gil670432850 59.58 11 1.00:75.6:87.97 +
e e
high mobility group proteinl 2i1293335943 27.48 8 1.00:1.08:10.67 +
eukaryotic translation initiation factor 3 subunit I-like gil670380466 55.34 14 1.00:4.28:6.17 ++
ribosome—inactivating protein 9 21293334241 4491 13 1.00:7.88:0 -
eukaryotic translation initiation factor 5 gil195622350 48.37 12 1.00:1.19:2.05 ++
TR
cysteine protease 1 precursor 2il226529105 44.72 14 1.00:0.59:0.13 -
aspartic proteinase nepenthesin—1 precursor gil525342727 66.05 25 1.00:0.29:0.24 -
alpha—L—~fucosidase 2 precursor gil195637886 88.94 35 1.00:0.26:0.99 +
(EReziass
ADP-ribosylation factor 1 2i1226496383 63.61 11 1.00:2.99:3.12 +
Nicalin precursor 2i1226500442 60 13 1.00:2.65:1.15 -
phospholipase D family protein isoform X1 2il670428155 23.34 10 1.00:0.39:0.56 D
MRS
mitochondrial NADH ubiquinone oxidoreductase 13 kD-like gil226500644 60 13 1.00:6.02:0.94 -
subunit
NADH ubiquinone oxidoreductase B22-like subunit gil226495713 61.82 30 1.00:3.31:1.19 -
IR S
xyloglucan endotransglucosylase/hydrolase protein 23 2il670402194 20.42 6 1.00:0:0.65 D
isoform X1
glycine-rich cell wall structural protein precursor gil226504946 98.17 23 1.00:0.07:0.80 +
HEHARTE
peptidyl-prolyl cis—trans isomerase FKBP53 2il670445977 40.76 14 1.00:0.64:1.43 ++
SRR
2-isopropylmalate synthase B gil413924840 57.93 12 1.00:0.82:6.90 ++
RAEH
hypothetical protein gil226502784 21.22 14 1.00:0:1.17 +
hypothetical protein precursor gil219362415 57.29 12 1.00:0.07:0.10 -
hypothetical protein precursor gil212721258 36.02 22 1.00:0.69:1.68 ++
LOC100280650 precursor gil226509468 92.46 21 1.00:0.52:1.16 +
LOC100282946 2il226499664 56.82 16 1.00:1.48:2.81 ++
uncharacterized LOC100278233 gil226531043 67.92 12 1.00:0.33:2.89 ++
uncharacterized protein LOC100276862 isoform X1 2il670359331 35.8 6 1.00:1.96:2.66 ++
uncharacterized protein LOC100274265 2il226505722 53.4 16 1.00:1.13:3.51 ++
uncharacterized protein LOC100274741 2il226507034 51.88 15 1.00:0.77:2.11 ++

E: TRl o AIRAES LA TRAL - Do AIRAAR S F AR RRF R S E AL RIRFE AL S I AR
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Fig. 1 Pattern of differentially expressed protein of mature embryo

of sorghum-sudangrass hybrid
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Fig. 2 Pie charts representing the proportion of functional classifications of additive and non—additive accumulation proteins of mature

embryo of sorghum—sudangrass hybrid
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Fig. 3 Network analysis of mature embryo of sorghum-sudangrass hybrid
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Differential proteomics analysis of the embryo in sorghum-sudangrass
hybrid and its parents
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Abstract  Sorghum-sudangrass hybrids are annual gramineous forage crops with intergrated excellent parental traits. Their heterosis is
particularly prominent, but the molecular mechanism of the heterosis is not yet very clear. To reveal the molecular mechanism, the mature
embryos of sorghum—sudangrass hybrids and their parents are analyzed by the Label free mass spectrometry and the bioinformatics methods
based on proteomics in this study. 124 differentially expressed proteins are identified, among which 48 are additive accumulation proteins,
accounting for 38.71% of the total proteins. 19 and 29 of them are up-regulated proteins and down—regulated proteins, respectively. 76 of
them are non—additive accumulation proteins, accounting for 61.29% of the total proteins. 29 proteins are of the above—high— parent
expression, with the greatest proportion among the non—additive accumulation expression patterns. Followed by the high—parent expression
patterns(18 proteins), the low—parent expression patterns (14 proteins), the below—low—parent expression patterns(10 proteins). Besides,
there are 5 proteins which do not belong to the above four kinds of protein expression patterns. Therefore, non—additive proteins play
especially dominant roles in the heterosis of the mature embryo of sorghum-sudangrass hybrids. Additive and non—additive accumulation
proteins cover multiple functional groups, which involve the stress response, the carbohydrate metabolism, the transcriptional regulation, the
development regulation, the signal transduction, the protein metabolism and others.

Keywords Sorghum-sudangrass hybrid; embryo; proteomics; label free; mass spectrometry
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