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Abstract; The proteins of HL type cytoplasmic male sterility (CMS) rice pollen of YTA ( male-sterile
line) and YTB (maintenance line) were separated by two-dimensional electrophoresis with immobilized
pH (3-10 non-linear, NL) gradients as the first dimension and SDS-PAGE as the second. The silver-
stained proteins spots were analyzed using Image Master 2D software, there were about 1500 detectable
spots on each 2D-gel, and about 120 spots were differentially expressed. With direct MALDI-TOF mass
spectrometry analysis and protein database searching,7 protein spots out of 15 were identified. Among
those proteins, there were 4 proteins were down-regulated or absent in YTA,which were a putative phos-
phoribosyl pyrophosphate synthase ,a putative membrane-associated salt-inducible protein, a putative mito-
chondrial NAD * -dependent malic enzyme and a rice mitochondrion H* -transporting two-sector ATPase
alpha chain respectively. It seemed reasonable to infer that the decrease or absence of those proteins in
pollen might relate to the pollen sterility caused by the mitochondrial insufficient energy. While the up-
regulation of the protein, mitochondrial voltage-dependent anion-selective channel ( VDAC) protein, in
YTA , might involve in the programmed cell death during the pollen abortion.
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1 #¥5R*E

1.1 #8

IKFE(Oryza sativa L. ) L HERIF R T HEEARF
REHR AYTA) fifRF¢ Z B % B(YTB) F 2004 4
EXBHTRINKFRRH, RBBEIFNBME
NE, e/ MEFRENY. BRENRETZ BB
BT, SLBIE - 70C ke & .
1.2 HE
1.2.1 MR IGHMMBRGEF, 9% (9%
S h WA :30 mmol/L Hepes-Tris, 250 mmol/L H §&
B%,3 mmol/L EDTA,1 mmol/L DTT;pH 7.4) , i 300
B FLIS BT 38, BB 4°C 800 g B0 5 min, F |
L, UIEANKE MR ER 4CTIRE R, WETTRE
RS RFEHREROKIES . AO9XBERLE
¥, 4C 200 ¢ B0 5 min, ER XEVL TS K, H
THRERMET WL, MEFAATUEI AT HELN
R IEBET , B - 70CkE &,
1.2.2 #EMEARRBRRAZ BHTBREETH
ek , IR B AN LB 18 BT B Bk K , B TCA/
FRERERAERY ., A -0CHRECERK
(10% TCA,0.07% B-ME)VilEZEHE, B -20Ci
TERE, B E IR Y £ K, 18 000 g B .L> 30 min, F |
W, A& 0.07% B-ME IR B W kil 2 &K,
183000 g fIKIAES.L> 30 min, BEX 6 K, HEEEHKUL
YRR E, RULEY,. AT, WR T8, B

-20CHKFEE .

1.2.3 F—mEHApH HEEHEE TEXK
Gorg %% )7y B #0 IPGphor™ 5 iy B2 R Gt {8 g i
T HMBEEAREDRY SKAM[8 m/LEREK +
49% CHAPS + 18 mmol/L DTT +2 mmol/L TBP( tribu-
tylphosphine) +0.5% IPGC ZWHW ]I A B G, R
B ALFE 30 min, EHERT 14000 g B0 1 h, KA
Bradford 7 E: I EBEEHEWE, M EAHFEEAELR
500 pgFI2DEZR B FARYE ( Amersham ) BIAE A B (&
{RFHR350 pL) B AIPG strip3 B4, ¥ IPGIE LR HE
F B4 ( Amersham) pH 3 ~ 10 NL(180 mm x 3 mm x
0.5 mm) ZHFEP B, BKEHAT, BRBAFKESD,
B0 YmEFieRiE®% T, 8 TIPGphor™ &
B 42 (Y (Amersham ) B ELAR AR |, KL TR A2 70
20°C g ghitdy, Bt {EFL 455890 Vh, Hdk
AE30 VKB E#HFT13 h, RIFLE500 V 1 h,
1000 V 1 h, /552 E7E 8000 V F#H17,
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A58 A (50 mmol/L Tris-HCl pH 8. 8 + 6 mol/L f&
£ +30%HM +2% SDS +0.2 % DIT + JEEE®
¥ ) #120 mLYEA ¥ B (50 mmol/L Tris-HCl pH 8. 8 +
6 mol/LERE +30% H M +2% SDS + 3% M Z Bk
B + HERBE) 7 & F%E 15 min, ¥ ELES IPG
BABZEREERNO0.75 mm B 12 % ELEH B K L
i, HEEH — 4R 89Sl tn b SDS FRMEE 5 IR, HES
SHFEF 1% SRARKERE R &0, ISCHEIHR KB H, B
25 mA/2 BB E FE s 3 30 min, 3% 50 mA/2 BB
ERBKEERBEIRERENL 1 cm 442 )E
Bk o
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% 1 %% i T % Fl MALDI-TOF/MS # R % &
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£1 HREGELEER1PHIEREARR
Table 1 Rice pollen proteins identified by peptides mass fingerprinting in Fig. 1

FERAT
£ ) EREA R Sk B PRERRS S TFR/%wA" __ Spot regulation
No. Matched protein Organi Accession No. Mr/pl HBRERA BEB

YTA YTB

KRB H* 4512 ATPase o £ _

1 H * -transporting two-sector ATPase alpha chain - rice 0. sativa P15998 55.53/7.9 - +
mitochondrion
T HFRRKES ; -

2 Putative membrane-associated salt-inducible protein 0. sativa Q8W2V6 78.02/9.2 +
FE R .

3 Putative berberine bridge enzyme 0. sativa Q84PV5 60.10/6.0 + -
LR NAD* BB IR . i

4 Putative mitochondrial NAD * -dependent malic enzyme 0. OFVYS 57.34/8.2 M
OSJNBa0033H08.6 HH .

5 OSINBa0033HO8.6 protein 0. sativa Q7XXI2 59.38/5.7 " -
SRR ERBERE FREEHEY

6 Mitochondrial voltage-dependent anion-selective channel 0. sativa Q6LSI5 29.58/9.6 + +
protein
BMBORRRM S R ;

7 Putative phosphoribosyl pyrophosphate synthase 0. sativa Q8S2E5 44.17/6.9 + +

 HAREEORNSTREASRLA; » . -  BABARSREK; +  ZRBEARAHR,; « , RRFERHEM2 FLl L,
* :Molecular weight and pl of matched protein. ## : — ,Indicates that the protein spot is absent; + ,Indicates that the spot is present;

++ ,Indicates more than two-fold increase.
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X KN B RAEFREOELEARZ
—, BRTE) s N AR SR, E R
AT ARARMMAY S FEOFR .. ARE
BREA¥ERSTELGLED, EERIERRE
B+ 5 CMS XMEB R, NE#—# T KRB
AERPRFEESFT YT REQOLER KR,
ERBAERMATRELREAR" RER K
BEAR S HER, ATRERRELBRFAR
W BRAH R MEO RS RZ I, 5EE
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TFHAE , AERIENE_BHNE, EHREE=
B KRR, BERD SR MEF EIH
RKEOEBR. Ed AT RMARRER ZBRER
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RKEBEARBK.

KILE, KERPIR TR SNk hte 5
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BHERP, A3 NMAENEERQRE, 45K H -
ATPase o #% (ATPA), NAD' - % & 3¢ R &% 1
VDAC(% 1) , KRR FE QR YTA hREH
K, BJ5—F7E YTA Rk B,

g&ﬂﬁiﬁ H’ -ATPase & F FoFl?ﬂ ATP Eﬁ,ﬁﬁ
ATP KfEF ATP 5 RIHEE, BRERA N IR i F 1%
BHENEEMN, WDEEANE™ENEEEH. o
HEF UENEEAREMZ ", EEm sk
AR5 ATPase [ITIBETER B FHHX. HIT,EXR
BENRRLEK ATPase WE S5 MR EHEREHRE,
kR E R HRP M B0 % Wen
EMREA EATFREE PRSP ATPA F 74
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VDAC BEFAE TR EIE EWBEEL, 87
B TE BE/K PR, (RSB B F B . ATP LA
BIAAR P 2F th Zobidk , 7E VA 40 AU (ST
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Thig!”, ALWE Li % K00 i L H Rk RS
CMS 16X MUF o 78 2 41 i #2 /5 4L 58 1= ( programmed
cell death,PCD) #5132, PCD i3 Ry St B vk
RETHER, MPLBUATE PCD FiRE R sh LBk
M FARIETESWIER, b iE R T
Wk, MR EaE CRBX, T EXETRENR BN
R, B K R R AT, 5 R4 RS
%, ALREREN, BEARFTRPRRIEAF R
B Ok B D, ] BB FBUR BRI RE R 1A, R
B, MAFT RSP SIER G BRAHXEGR KL X EE
Bz B EREATHNIERE, FHRERE
BAAERY VDACKRER LA, TRESTERME T
b PCD H%,
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B F it — S A PUK R R4 R AT L
B,
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