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Comparison of Floret Intact Chloroplast Proteome in Male Sterile Line
Induced by CHA-SQ-1, Cytoplasmic-nuclear Sterile and Its Normal Fer-
tile Lines in Wheat

LI Li, WANG Shu-Ping", ZHANG Gai-Sheng’, WANG Liang-Ming, SONG Yu-Long, ZHANG Long-Yu,
NIU Na, and MA Shou-Cai

Key Laboratory of Crop Heterosis of Shaanxi Province, Northwest A&F University / Wheat Breeding Engineering Research Center, Ministry of Edu-
cation, Yangling 712100, China

Abstract: We extracted floret chloroplast proteins from the genetic male sterile line ms(S)-1376, the physiological male sterile
line ms(A)-1376 induced by chemical hybridizing agent SQ-1, and their counterpart maintainer line (A)-1376 (normal fertility).
These proteins were separated via 2-D electrophoresis with immobilized pH 47 gradients as the first dimension and SDS-PAGE
as the second one. We established a set of technique available for intact chloroplast isolation and 2-DE of proteins in wheat floret
and compared the effect of intact chloroplast purification using two methods. Based on the 2-DE technique, we explored the dif-
ference of the floret chloroplast proteins among the three materials tested in their early uninucleate anther stage. The result
showed that we obtained high purity of intact chloroplast using discontinuous sucrose density gradient centrifugation with
three-step gradient densities of 30%, 45%, and 60%. Proteins were extracted from chloroplast by TCA-acetone and analyzed by
PDQuest software, we got as much as 239 protein spots within pH 4—7 and with molecular weight of 14.4-66.2 kD on each 2-DE
gel. We analyzed six differential expressed proteins by matrix-assisted laser desorption/ionization-time of flight (MALDI-TOF)
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mass spectrometry (MS) and bioinformatical database, and found they were acyl-CoA dehydrogenase domain protein, calmodulin-
binding protein phosphatase, multiple catalytic peptidase, heat-shock protein 60, light receptor protein 2 and a protein of unknown
function. These proteins are involved in series of physiological reactions such as metabolism of energy substances, chloroplast
defendance, chloroplasts signal transduction and plant growth, the differential expression of those proteins among the three mate-

rials tested is likely related to the male sterility in wheat.

Keywords: Wheat; Genetic and physiological male sterilities; Intact chloroplast proteins; Differential expression; 2-dimensional

electrophoresis; MALDI-TOF-MS
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Fig. 1 Sucrose density gradient purification of intact chloroplasts

A: ( 1 60% 25 mL; 130% 15mL) ; B: ( 1 60% 10
mL; 1 45% 15 mL; :30% 10 mL) ; C: (x400); D
(x400); E: (x400)

A: Two-step sucrose density gradient for purifying floret chloroplasts (upper layer: 25 mL of 60% sucrose solution, lower layer: 15 mL of

30% sucrose solution); B: Typical three-step sucrose density gradient for purifying floret chloroplasts (upper layer: 10 mL of 60% sucrose

solution, medium layer: 15 mL of 45% sucrose solution, lower layer: 10 mL of 30% sucrose solution) C: Broken chloroplasts, intact chloro-
plasts, and lots of cell debris (x400); D: Cell debris and lots of broken chloroplasts (x400); E: Intact chloroplasts (x400).
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Fig. 2 Maps of floret intact chloroplast proteome
A: SDS-PAGE(13%) , M: Marker; 1: B ( 1-D);2: A ( 10y
3:B ( 1-E) B: 2-A 2 2D-PAGE C: 2-A 3 2D-PAGE

A: Silver-stained SDS-PAGE (13%) image of chloroplasts, M: Marker; 1: Chloroplast protein purified from the upper layer using the method
of three-step sucrose density gradient (Fig. 1-D); 2: Chloroplast protein purified using the method of two-step sucrose density gradient (Fig.
1-C); 3: Chloroplast protein purified from the lower layer using the method of three-step sucrose density gradient (Fig. 1-E). B: Silver-stained
2D-PAGE image of chloroplasts in lane 2 of Fig. 2-A. C: Silver-stained 2D-PAGE image of chloroplasts in lane 3 of Fig. 2-A.
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Fig. 3 2-DE maps of floret chloroplast protein among two male sterility and fertility lines in early uninucleate anther stage (13%
SDS-PAGE)

A: ; B:

; C:

A: Floret chloroplast protein from physiological male sterile line ms(A)-1376; B: Floret chloroplast protein from fertile line (A)-1376;
C: Floret chloroplast protein from genetic male sterile line ms(S)-1376.
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Fig. 4 Comparison of total number of protein spots and
unique co-expressed proteins in 2-DE among two male sterility
and fertility lines illustrated with Venn diagram
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Fig. 5 Magnified sections and 3D views of partial differentially expressed protein spots in the rectangles of Fig. 3
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Table 1 Differentially-expressed proteins identified by PMF query
Mr/pl Mr/pl
Theoretical ~Experimental Sequence . .
Spot No. Acc. No. Mr/pl Mr/pl Score coverage (%) Protein name Organism resource
1 gi|120599501 42.355/5.09  50.51/4.07 52 34 Acyl-CoA dehydrogenase domain protein Shewanella sp. W3-18-1
3 2i[33440265 40.936/9.00  50.78/4.51 57 37 Calmodulin-binding protein phosphatase Physcomitrella patens
4 gi2511568 79.270/9.15  64.87/4.68 57 59 Multicatalytic endopeptidase Arabidopsis thaliana
5 gi|161702919 56.794/6.54  51.04/4.70 54 22 Heat shock protein 60 Ageratina adenophora
6 2i|189085805 18.872/8.78  61.58/4.36 60 60 Phototropin 2 Glandularia flava
41 gi|71905591  20.503/9.02  24.75/5.38 40 25 Expressed protein Arabidopsis thaliana
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