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Proteome Analysis of Embryo Development in Maize
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Abstract: High-oil maize is those having more than 50% oil content compared with normal maize, and the
oil content in embryo accounts for 85% out of the oil in kernel. In order to analyze the development of kernel,
embryonic proteome at 15 d (G15), 25 d (G25) and 35 d (G35) after pollination of high-oil maize inbred line
GY220 was isolated by two-dimensional electrophoresis technology, and the isolated proteins were identified by
tandem mass spectrometry, followed by analyzing the functions of differentially expressed proteins (DEPs). As
a result, a total of 41 DEPs were identified in three developmental stages. There are 18 up-regulated DEPs in the
comparison of G25 with G15, but the down-regulated DEPs was 19. There are 18 up-regulated DEPs in the
comparison of G35 with G15, but the down-regulated DEPs was 25. There are 20 up-regulated DEPs in the
comparison of G35 with G15, but the down-regulated DEPs was 22. To reveal the functions of the 41 DEPs, GO
annotation analysis and KEGG enrichment analysis was performed. The results showed that DEPs were
significantly enriched in small molecule metabolism, REDOX and carbohydrate metabolism. Based on the
differential protein expression abundance and functional annotation, Zm00001d041962 encoding a glycerol-3-

phosphate dehydrogenase and Zm00001d035037 encoding a fructokinase were highly abundant at the stages of
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15 d and 25 d, but sharply decreased at the stage of 35 d. Real-time PCR found that the expression of these two
genes were accumulated with the embryonic development of GY220, and their orthologs in soybean, peanut and

rape shared highly similarity in protein sequences. This study laid a foundation for further improving grain

quality and mining functional genes of embryonic development in maize.
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Fig. 1 Dynamic changes of maize embryo at different development periods
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Fig. 2 Dynamic changes of embryo fresh weight and grain dry fresh weight at different development periods
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Fig. 4 GO analysis of differentially expressed proteins at the embryo of different development stages
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Fig. 5 KEGG analysis of differentially expressed proteins at the embryo of different development stages
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Table 2 The function of differentially expressed proteins at different development stages

L) Function G25/G15 G35/G25 G35/G15
FH3E I 18016 & 1 Rl 115 Posttranslation modification, protein turnover, chaperones 1/1 1/1 1/0
KA A Wiz 514 Carbohydrate transport and metabolism 1/5 1/7 1/7
HEE 177 5 %% Energy production and conversion 1/3 0/6 0/6
KA ZE M A A= 9 % 4 Ribosomal structure and biogenesis 0/1 0/1 0/1
YJREFM General function prediction only 3/1 2/1 3/1
4l Coenzyme metabolism 0/3 0/3 0/3
JEALES F 1Yz 50 Inorganic ion transport and metabolism 1/1 1/1 1/1
WA B9 A iz i 518 Secondary metabolites biosynthesis transport and atabolism 11/4 13/5 14/3
&3 Total 18/19 18/25 20/22

G15.G25.G35 %3l ¥k )5 15 d.25 d.35 ds /iy _E 3, /J5 168 T 5 G25/G15.G35/G25 .G35/G15 43 k4283 5 25 d AR 15 d .35 d M

XFF25 d.35d M F 15 d
G15, G25 and G35 were 15, 25 and 35 days after pollination, respectively; In front of the / is up, behind the / is down; The values of G25/G15,

G35/G25,G35/G15 were 25 d versus 15 d,35 d versus 25 d,35 d versus 15 d after pollination, respectively
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Fig. 6 Expression characteristics of differential protein encoding genes in embryos of inbred line GY220
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Fig. 7 Expression characteristics of differential protein encoding genes in embryos of inbred line B73
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Schedule 1 Identification results of different proteins in GY220 at different periods

A (W5 HAFAS EEE HAMR EH A/ T8) ThREsr Y
Spot no. Accession Protein name Protein (pI/Mr(KDa)) Functional categories Species
7309 2i[315493392|gb|ADU32868.1| aldose reductase 6.47/35.66 UL IR 5 AL T EV N
4704 gi[194700662|gb|ACF84415.1] ppi-phosphofructokinase 5.96/61.02 TEAK d-5L0F 6-BE IR I BERR AL 5P/
8215 gi|194702574|gb|ACF85371.1| fatty acid biosynthesis 1 9.33/32.69 JIE D7 BR P A= 5 1k EPS
7001 i|194689314|gb|ACF78741.1 class IT heat shock protein 9.33/32.69 LI R EV/S
g g
9103 2i|195606062|gb|ACG24861.1| late embryogenesis abundant protein 8.98/21.19 DiReA A ES/S
7003 2i[53771902|gb|AAU93534.1] unknown protein 9.47/31.93 PERFA R AL SR AR TS 5P/
7103 2i|413955864|gbAFW88513.1| hypothetical protein DiReA A EPS
3303 i|76160835|gb|ABA40392.1 putative stearoyl-acyl-carrier protein desaturase 6.20/44.52 JIE 0 R P A= 45 1k E/S
g gl y
402 2i[4582787|emb|CAB40376.1] adenosine kinase 5.23/36.03 AR K
2408 2i[414588136|tpg[DAA38707.1 TPA: hypothetical protein HiReAR R %/
2606 gi[194703702|gb|ACF85935.1] unknown 8.39/49.02 ThREA A ESP/S
2701 i|195658441|gb|ACG48688.1 vacuolar ATP synthase catalytic subunit A 5.30/68.42 JRF A PN
g g Y
3001 2i[1546919|emb|CAA69225.1] translation initiation factor SA 5.61/17.50 SRR ESP/S
3105 i]194701654|gb|ACF84911.1] APx1 - Cytosolic Ascorbate Peroxidase 5.24/23.51 EERERiO NI IRANE Tk
g g y
8203 2i[5929932|gb|AAD56653.1| voltage-dependent anion channel protein 2 7.84/29.18 ThREA A ESP/S
4606 gi|194705010|gb|ACF86589.1] unknown 6.00/53.12 FeRFA R AL JE R EPS
7106 i|195607196|gb|ACG25428.1 osmotin-like protein precursor 7.50/26.25 IhREAR N EEV/S
g g
9004 2i|195658019|gb|ACG48477.1| seed maturation protein 9.46/11.64 ThREAR KN EPS
5 2i[195619268|gb|ACG31464.1] peroxiredoxin-5 7.74/23.82 LRI G G 52 AL R 5P/
602 2i|195615742|gb|ACG29701.1] ruBisCO large subunit-binding protein subunit alpha 5.20/61.40 AR Tl R 1 7 ES/S
1304 2i/195638916|gb|ACG38926.1] fructokinase-2 5.34/35.53 TR FEAC EN
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gi|168588|gbJAAA33499.1|
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gi[194707136|gb|ACF87652.1|
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gi|195627248|gb|ACG35454.1|

gi[228310]prf]| 1802402A
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gi[194689616|gb|ACF78892.1|
gi|195608002|gb|ACG25831.1]
gi[194708718|gb|ACF88443.1|
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gi|195658977|gb|ACG48956.1]

gi|134597|sp|P23345.2|

gi|195607992|gb|ACG25826.1|

gi[195607718|gb|ACG25689.1|

bisphosphoglycerate-independent phosphoglycerate mutase
pyruvate,orthophosphate dikinase
glycerol-3-phosphate dehydrogenase
glycine-rich protein 2b
methionine adenosyltransferase
myo-inositol 1-phosphate synthase
1-Cys peroxiredoxin antioxidant
GDP-mannose 3,5-epimerase 1 [Zea mays]
embryonic protein DC-8
sorbitol dehydrogenase
globulin 2
PREDICTED:probable GTPase-activating protein AGD11
PREDICTED: hypothetical protein isoform X2
hypothetical protein
17.4 kDa class I heat shock protein 3
late embryogenesis abundant protein D-34
embryonic protein DC-8 [Zea mays]
RecName: Full=Superoxide dismutase [Cu-Zn] 4A
succinate semialdehyde dehydrogenase [Zea mays]

antimicrobial peptide MBP-1 precursor [Zea mays]

5.29/60.62
5.74/10.27
5.48/40.31
5.92/20.30
5.57/43.02
5.65/56.25

6.31/24.91

6.16/33.57

6027/38.87

6.82/9.08

6.44/49.36

5.42/18.82

5.71/17.83

5.41/27.17

6.61/14.23

5.68/52.57

6.68/46.00

Z 5K A AR
GEHET
S5 LI EN A RIS — 5
JULEE I A= £
BN i) org v
Thae R
Byl S|
GEBET
KA G e H
Thae R
Byl S|
ThREAR AN
G F AR TE D
ThREAR AN
e AR s
P
e AR s
RAIFFAEH

HARFSIS: NCBIExX'T; HEA RS AR AEL K E b & A g S

Protein sequence number: NCBI accession number; The protein point number is the protein number in the two-dimensional gel electrophoresis





