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Comparative Proteome Analysis of Different Organs between Cytoplasmic-nucle-
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Abstract : Cytoplasmic-nuclear male sterility plays an important role in the production of hybrid seeds. The knowledge of the
mechanism of the cytoplasmic-nuclear male-sterility is essential to hybrid seed production. The present paper was aimed at
the comparative proteome analysis of different organs between the cytoplasmic-nuclear male-sterile line NJCMSIA and its
maintainer NJCMS1B in soybeans. The materials were the seeds,young leaves and anthers from the male-sterile line NJC-
MSI1A and its maintainer NJCMS1B. Two-dimensional gel electrophoresis (2-DE) technique was used to separate the pro-
tein spots and the gels were stained with Coomassie Blue G-250. The obtained 2-DE maps were pretty consistent among rep-
lications. The difference between the protein maps of NJCMS1A and those of NJCMS1B was analyzed with the PDQuest im-
age software. Seven protein spots were found differentially expressed between NJCMS1 A and NJCMS1B seeds. Among these,
3 protein spots were present in the seed protein map of NJCMSI A but absent in that of NJCMS1B,and 3 protein spots pres-
ent in that of NJCMS1B but absent in that of NJCMS1A , another protein spot was up-regulated significantly in the map of
NJCMS1A in comparison with that of NJCMS1B. Nine protein spots were found differentially expressed between NJCMSI A
and NJCMSIB anthers at uninucleate microspore stage. Among them,3 protein spots were present in the anther protein map

of NJCMS1A but absent in that of NJCMS1B, and 6 protein spots present in that of NJCMSIB but absent in that of NJC-
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MSTA. Twenty- four protein spots were found differentially expressed between NJCMS1A and NJCMSI1B anthers at binucleate

pollen stage. Among them, 10 protein spots were present in the anther protein map of NJCMS1 A but absent in that of NJC-

MS1B,and 12 protein spots present in that of NJCMSIB but absent in that of NJCMSI A | another two protein spots were up-

regulated significantly in the map of NJCMS1B in comparison with that of NJCMS1A. No protein spot was found differentially

expressed between NJCMS1A and NJCMSI1B leaves. The above results showed that there were lots of difference between the
2-DE maps of anthers of NJCMS1A and those of NJCMS1B, a little difference between the 2-DE maps of seeds of NJCMSI A
and those of NJCMSIB,but no difference between the 2-DE maps of leaves of NJCMS1A and those of NJCMS1B. It was in-

ferred that the expression of the male sterile genes was spacially and periodly,and the anther was the major organ in which

the protein related to the male sterility was expressed.

Key words; Soybean ; Cytoplasmic-nuclear male-sterility ; Different organs ; Protome ; Two-dimensional gel electrophoresis (2-
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L™" DTT, 2% Bio-Lyte pH 3 ~ 10) s B¢ 1R 2J, 4°C ,
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pH 3 ~ 10 £kt TPG il e 2 Ye R BT EAE A 1
mg, i P REIARR 340 pL,17 em pH 4 ~7 2544 IPG
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Fig.1 2-DE maps of seed of male-sterile line NJCMSI A and its maintainer NJCMS1B
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Table 1 The differential protein spots of seed of male-sterile line NJCMS1A and its maintainer NJCMS1B
%' s SN ENER [ZSEEN %' P FH REF IZSEEN
Code Mr(kD) pl 1A 1B Code Mr(kD) pl 1A 1B
1 55.7 5.24 1 ! 5 61.1 6.11 - +
2 48.6 6.64 + - 6 58.5 5.94 - +
3 34.0 5.14 + - 7 58.6 5.85 - +
4 31.8 5.06 + -
5 51 | BT A ORI 1A (U2 NICMSIA,“ 1B” [R NICMSIB;* + " JRIE FI 3, - " JOR BBk,

N UFORFIREAN, | T RRFAR TR,
The code is the same as that in Fig. 1 “1A” represents NJCMSI A, “1B” represents NJCMSIB. “ +” indicates that the protein spot is present, “ —

”

”»

indicates that the protein spot is absent. “ 1 ” indicates that the protein spot is up-regulated,“ | ” indicates that the protein spot is down-regulated.
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Fig.2 2-DE maps of leaf of male-sterile line NJCMS1 A and its maintainer NJCMS1B
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Fig.3 2-DE maps of anther at uninucleate microspore stage of male-sterile line NJCMS1 A and its maintainer NJCMS1B
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Fig.4 2-DE maps of anther at binucleate pollen stage of male-sterile line NJCMS1A and its maintainer NJCMS1B
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FIREARMN O T REMER SHER3 P, NE
34 A[LIEH, ANE F NJCMSIA [ BRAZ /N - 1 A1
TMIAE R I AE 25 8 1 B 2 R AE R K 25 5, AR
PR¥FZR NJCMSIB (1) 4 B3 2 [ A K2 5, 3k
(R Ty 22k AR Y R R & 7 B 3 R AN [ 1
FEPA B 10 25 SR I B PR T SR ek i AR 1k
JIT LA ] Bsf 399 %) 2 1 o I3 22 S A K (B 5%,
2002) .

AFH F NICMSIA FIfR4F 2R NICMSIB fy B /N 7 AL 24 v 22 S B B

Table 2 The differential protein spots of anther at uninucleate microspore stage of male-sterile
line NJCMS1A and its maintainer NJCMS1B

G i B EN=ER RFER Gt Wi B AEH (PSS
Code Mr(kD) pl 1A 1B Code Mr(kD) pl 1A 1B

1 28.6 5.15 + - 6 23.3 5.15 - +

2 30.4 5.14 + - 7 22.2 4.72 - +

3 105.0 6.23 + - 8 35.9 5.44 - +

4 19.1 5.08 - + 9 79.8 5.97 - +

5 23.0 5.34 - +

i S 3 e TSR BRI < 1A U2 NICMSTA,  1B” {028 NICMSIB, * + " 2778 (1B, — " 227 8 11k

The code is the same as that in Fig. 3. “1A” represents NJCMS1 A, “1B” represents NJCMS1B. “ +”

indicates that the protein spot is absent.

indicates that the protein spot is present,“ —”
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3 AHFR NJCMSIA FIfEEE R NJCMSIB (1) e A6 24 h 25 2 R B 11 o

Table 3 The differential protein spots of anther at binucleate pollen stage of male-sterile line NJCMS1 A and its maintainer NJCMS1B
%' SrTh S AEHR (SRR s i G ENEES (SRS
Code Mr(kD) pl 1A 1B Code Mr(kD) pl 1A 1B

1 26.9 5.36 + - 13 25.2 6.16 - +
2 28.2 5.25 + - 14 24.9 6.05 - +
3 28.3 5.41 + - 15 20.7 5.48 - +
4 30.4 5.28 + - 16 20.7 5.64 - +
5 31.4 5.23 + - 17 32.3 32.3 - +
6 86.4 6.90 + - 18 39.0 6.54 1 1
7 83.7 6.82 + - 19 40.3 6.53 ! 1
8 35.5 6.35 + - 20 44.1 6.56 - +
9 36.6 6.33 + - 21 42.1 6.17 - +
10 38.4 6.33 + - 22 42.3 6.03 - +
11 19.5 6.23 - + 23 54.7 5.86 - +
12 23.1 6.17 - + 24 54.2 5.75 - +

'S5 E 4 i AT AUSAHIE  C TA” U3 NICMSIA, “1B” 43 NJCMSIB; “ + 7 FoRE B, © -7 RRE ALK, 17 Rx Kk

B, L FoRFEBA T

The code is the same as that in Fig. 4. “1A” represents NJCMS1 A, “1B” represents NJCMS1B. “ +” indicates that the protein spot is present,“ —”

indicates that the protein spot is absent,“ 1 indicates that the protein spot is up-regulated,“ | " indicates that the protein spot is down-regulated.
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S BT IRMAG i 25 S R B A T T 3 4 )
EAREHLREREA N, AT RN ELES
B2 PR R S, S E A X E A AL
ik, BRI/ NE OKFESEY BA &
B, TS FUAN bR (2001) A 5% 3R W] /IN22 P A e
MRF ARG AT 35 1] B bR Z IR FLA 51
TR TR RO A 25 S T AR A3 2 I K 2 1 2R
FIRR AR I 22 5, 1600 Ms2 (1% 26 38 HLAT B0t 1Y)
TE R R H NIRRT I (1996) XF T A /NF2
EV NGl -a=gie CIQE: NG I s SN NS i
FIAL AT LA 5, SR RAH AT RAEALL
R P e 5 B UAA A FE B I B v R &
PR, 3% e MR 7 6 R A e 2k HLA A i A s s 4k
B IS (2006 ) BF 53 & BUK FE -5 R ik 4 4B
ZHTEI S| A RE A 2 2-DE 43 B3 5, B 1 0 BE A
AR RS SR U TAT R 4E 44,1
JCHA X 1] B4R 45 (2002) PSR RIHARH RERT A
SHARFER LR B A 8 A R 22 R e =
FN53 BER B 22 S35 R B I 5 SCZR45 (2006 ) X 4T 34 Y
MR R F KRR T R (YTA) At H5 &
(YTB) Ay 2% 309 46 0 S B 11 SR AT 86 1 SR 414017

RIEFFINE A 85,

TEMRBIF I B IAE F NJICMSIA (AR &
BN E RIS ZHAAERERER AT R
NJCMSIA 5545 % NJCMSIB (4625 & (4 B /e —
FRLAE A SO 11 22 S 2 R A /AL 39T 8 K 3k 5 400 i
2T A — 2, FLZE R (2003) W 5% & 31 NJC-
MSTA /N7 K MCE 3228 kAR e A B 19,
ANEH R NJCMSIA 5{-¥F 5 NJICMSIB 4 i 2=
o 7E AR R 10138 B e K, 3 AT RS2 R R Y B Ty 3%
SES E Sl S K

4 Hig

FFJe K R BAEEME R T & NJCMSIA 5H
{452 NICMSIB B9 [R5 ' & H B4 353 #r o
A ER A PR (0 B P R UL HE K (2-DE) &3, 1)
PDQuest ZX AL B34, K A E & NJCMSI1A 53
PR55E R NJCMSIB [y Fp1- 2-DE EIFERIAF1E T 4225
FEARE A, T WINT F 2-DE &3 e) A B A 22 57
FEARER 8, S/ ML T 462 2-DE g R1E 9 A
2SR FIRE A A, AR AL 2 2-DE &% ) A
84N ERFREAM. MALHMAFERLER
FORE A L PP 0 22 R R N
WA B A A 25 7 RN N, TR B 2 A
FIRHA MR, SEMA XNEN
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