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(CEBERNAEWRATIIT, MR = 365004; * WRIOKKZEY R MM PIILLT , WM 350002)

#  E: 284 (Arachis hypogaea LRGHERTESFE(BBRKHT), BB~ R RYPBREFHEES, UKHE
(MRS SRS KBEFR)SEATRENHES MR AER ,F A% &K% %57 8% . MALDL-TOF B f & 5
FEREESFR.BEATNNESREENELRNERBT/ RFAXNERREIEH. 4" EREER 5H R (Spinacia
oleracea ) #8970 kD MM R AEH MK X BEAREHUMHRSARE L FANRFRED; 6' EREH 5 =M K (Hevea
brasiliensis) ISR ALK BT B b ATP & MY p EERBEARML, KB A ERSHEME; 7' ERBOEMRSARK HS5DHE
( Solanum tuberosum) HIML3Y B E1 97 5% 100 K fpl. HRARBR, ZHMEREHHBET TS RHHEABELL A
ERRE ARARURARERDBERFARNDREEOREREER. WP BRTEZEEWEEERKTH
4FHNHE,

XRA: BKEF: BMET; 65; BEME; B4 (Arachis hypogaea L.)

Isolation and Identification of Specific Expressed Proteins from Peanut ( Arachis
hypogaea L.) Development /Abortion Embryo Mediated by Calcium

ZHANG Jun-Cheng''?, CAI Ning-Bo?, ZHANG Xin-Wen', and ZHUANG Wei-Jian®"*

(" Institute of Applied Biotechnology, Sanming College, Sanming 365004, Fujian; * College of Crops Science, Fujian Agriculture and Forest University, Fuzhou
350002, Fujian, China)

Abstract: Empty pods and ill-filled peds by calcium deficient has been a long existing problem in peanut production in the
red and yellow soil regions in the southern China. Based on the measurements and comparisons in the field experiments with
different levels of calcium, the seven differentially expressed proteins which related to the development /abortion embryos of
peanut were got by 2-D electrophoresis, MALDI-TOF-MS and protein databases. The results searched from the protein
databases were as follows: 4* protein, which up-regulated in embryos from deficient calcium group, showed high homology
with the 70 kD protein from the chloropl lope b of Spinacia ol
from deficient calcium group showed high homology with the B-chain of the (ATPB) ATP synthase from Hevea brasiliensis
L.; and 7* protein also disappeared in embryos from deficient calcium group was considered similar to the Actin 97&100
from Solanum tuberosum . All the results indicated that the molecular mechanism of embryo abortion mediated by calcium
may be relevant to some genes controlling energy transferring ( ATP synthesis), oxidoreduction system, endo-membrane
system and cytoskeleton structure system which are transcripted or expressed unnomally.

Keywords: Embryo development; Embryo abortion; Calcium; Protein; Peanut( Arachis hypogaea L.)

L.; 6* protein disappeared in embryos
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ERE, RZREMREMEER, BT REF RS
PUR S BE LA SR AT A TR R,

FHASBALERERRHEERLTSK
BFARRMRE A, LAIE 7R 3245 e 78 4 R R W
BFRAFIE, A — P RESEEHXEERER,
P Y I R F P S B E AL BB R

1 #HEELZE

1.1 #EHRELE

R 10 52 4 ( Arachis hypogaea L.)FFH B
BRAKEHEREITRYE. ERBLERE /MR
HEARBRSHE LS, RESREHL
H, RE4AE 667 o’ iAW CaSO, - 2H,0 (HJLRL
WP, E AR B HS 151.82 g kg ') 75 kg; SRS BIR
B, RS, LAGRES L AR RS, 34
B EFME. BEEXBIHNEBEREMAREE
MEEHEESHEEHBFTFREAB 6 RMI X,
HERREHALIE6d.9dWHE, ARERBLIE,
-T0CHREEA.
1.2 HR5EA

pH3.5~10, 6 ~ 9, 5 ~ 7 W5 1 #1 ## Jii ( Carrier
ampholyte) i F 3 B& 22 B} 2 Bt 7™ & ; Urea, SDS. Tris B-
Me. % I 3 2 3% R-250. PVP, Trition X-100. Chaps.
DTT. Acr, Bis, TEMED, APS & R ¥ 8 ¥4 T
AP TRERBREFERAT; =R B RSN
¥HEPES 6.

=HZER(TFA) N B AR m AR Tl kR &t ™=
B Z B (ACN) ¥ B 7™ & i 4 Bt 2 Bk &
(Todoacetamide) , J B 3£ H Sigma 27 ;3 F R BRE L&
(Trypsin ) B Promega 23 8] ; R A5 4 B 7= 437 4k
1.3 XBRA®
1.3.1 Za#&Hé
RICERS], s .
1.3.2 EESHEREORLSENILEANR B3
Blowy 9 F RN EREYEEPWEERE
G-~18 )EEESBMIFEEL.
1.3.3 BASHEEGRAE K RARRER
BEEEBRAFBREANE DR RERENIEEY
& SDS-PAGE W i s sk i R KR,
1.3.4 #FAFai0dFS5ER NAKEHED
EOREREHNER EFRIVTHREAS.A
A TE R B R B (6 K40 T — SR BOH ) B B e DA FE XS
BB 1 m’ XD, BA 0.5 mL OB,

A YRR AR %

1.3.5 &G EGKRA%ER (1) Be Bty BRI  FH 2
R 509% ACN YEBEHR(1 3 2 ¥k, 8K 15 min),
ERREIABKE, FZH, A 01 ml L'
NH,HCO, # 5 min; 0 % kK B Z i % ¥ (ACN :
NH,HCO, =1:1), 38 15 min, FH %, S THRE
o Q)FBEMGEEL: EERBAZLER, 56CH
H 45 min; FERBE , BREMA XA SRR
55 mmol L' BRZ. Bt (FH 0.1 mol L' NH,HCO, Hift
HHER, FEEELTE 30 min; R BERER A
0.1 mol L™' NH,HCO, il ACN WKk, B3 TR
30 min, (3) BE P9 IE 4L : 0 A BREE 50 ~ 100 pL (12.5
ng pL7'), 4CHRE 30 min,37CH W, (4)BNHR
BIFEEL . BEARJS , DA 5% TFA 120 pL, ERKE 1
h; Wt ¥, 2.5% TFA 1 50% ACN ¥ ¥ 120
pL,EH 1 h R EFEIH LEW, B O TR

1.3.6 MALDI-TOF %-#% FERABLERMW
A5uL0.5% TFA #5#%,8 0.5 pL 55 & & HCCA
WWIRA , SR, THR/5 7 REFLEX I B3R5
BhOE AR AT B T4k 47 Bt 18] R #% {X (MALDI-TOF,
H Bruker 7= & ) #1747 o

1.3.7 BB H#EHRER SN HERMER
3% PE SWISS-PROT and TrEMBL (http://cn. expasy. org/
X http://jpsl. ludwig.
ucsthtml3.4/msfit.htm BX http://www. matrixscience.

com/) , X} Bk [ B 8 S E TR R 217 .
2 HBR5HH

2.1 R.RSEAXHEEEREELY

HABBAETER00 d RUE) , LS AH TR
EREARSEBERETREGH, RN - K
oA, EEALHE B THERERE &%,
REBE,BEHEHBBE  FIXREEREELRT
(REHIMER, FHEEEHRRER) , BEASHE(E
) RAEEFEREHUET(E 1), BEHAMEKR
AEXR RUBAMEREFTER,

2.2 R BMEF4TIAAETHBELESEEAS
Rit&

SHIWE R BREKEHELSEEERBEY
BEORGBEMNHETH(E L), KEBEJIEET
KHAREER RS REELATHBARAE
BEAKER, RERKRE ; MREHABRREHA
+EMO~6d SREBHMELIL,BECIEEH
RHBRHUBTHR.
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M1 BRSEREELR
Fig.1  Comparison between pods from deficient
calcium group and sufficient calcium group
90 d, R RS, A N R 54 .
About 90 d;left for deficient calcium group, right for sufficient calcium group.
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B2 ERSALEFAEZNNBIERARSRELYR
Fig.2  Changes of protein content in peanut embryos during
different developmental stages from deficient calcium group
and sufficient calcium group
23 EESHEBARERYHEERRNE-K

Bl 5 th B

Xt 45 5 2 45 Ab B A 78 A4 B 4 IR R B R AT
WAk, 2R ENERE, TRIANED
JRBE S 100 ~ 200 4>, % HL H KEHE5.0~8.0
ZIE, S FEATE 15~170 kD Z 8, KEHE 25~ 90
kD 2 [6 % H AR T, HIB S AN A8 E B .
BEREMEG, UM TFHREFRMAGLESIENEARSE
ERPR

[ 3~ 6 405 h BA5 A RS A A BB I E TR
AL 6 d 9 dRISIIERIAE E BUE BIKG R,
RN IR FAEERIENER., EEEZR
KBS EMEME, 2P BREMERGELT,E6d
HMOJdHAMEE EEFETERBEN T MEE
HLHPEBRES AR EENE 3K, HRIER
1* 4 5' S RSABRRBNA 4 K, 4 5RIE
2 3% 6" 7 (AFHKFIR). DLKXEE
HAMNE ERT, AT RS
2.4 EBREEGTHESIEEZERREIZARNER
WEESRIEYEEBREES T

XF B BE T 2 7 3K K E H K 4 Trypsin b #

kD IEF

66.2

qOvd-sds
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B3 @SSARHALIE9 d B4 EDRE A RN E A kE#
Fig.3  Result of 2-DE of proteins from young peanut
embryo at 9 DAP from deficient calcium group
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Hd4 REARSANLE9 dRILHEDEE RN @ XE#
Fig.4  Result of 2-DE of proteins from young peanut
embryo at 9 DAP from sufficient calcium group

Es5 @SSARSANLIE 6 d B EDRE S RN @ kE
Fig.5 Result of 2-DE of proteins from young peanut
embryo at 6 DAP from deficient calcium group
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J& # 47 MALDI-TOF-MS J& #¥ 4 #7, 4+ % # F

66.2

43.0

31.0
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14.4

EEARMANLIE 6 d WL HERE A RN & F ik
Fig.6  Result of 2-DE of proteins from young peanut
embryo at 6 DAP from sufficient calcium group

M3

BAEENHS AN Acc.
2E65B6ASE700187C) ; fik Bt VT Fig % 43% , L L i &
REBEEEA PN 29% WERER, ZEASTEN
71 600.7 Da, pI 7 5.35,5 B Ja) B, ¥k Bl 1% 32 4 A9 4K
R —B

Pepldent #l profilescan BX Blast ¥ A I PMF il 4 % &
FF 315 BT SwissProt #EATIH R, LR WK 1 Fim.
VERBEAARNMGARE LANERE
H , 28R 5 3K ( Spinacia oleracea ) #)—> 70 kD
S5 A B4R 52 A < 2R 1 W BEAH B (FE SWISS-PROT
# P29357. SPIOL |

6" EFE RN RBHBRE R RELE) KFF
REH,ZRRS - MELRIERTE TR ATP &/
B BEER AL, 4 F R KA 60 259.0 Da &4,
pl 5.95(Acc. # P29685), 7E SWISS-PROT ¥t FE

1 TIEBSRLFAPMFHNEBEERRER
Table 1  The PMF data base search results for the 7 specific expressed proteins
EHFE  REE R T MR 4FR 5 EET
No. of spot  Score Description Species MW (kD) P Coverage( % )
FEBE-RNA A R B BB B AL
1 0.33 A RN A e kb Sulfolobus solftar 71.38 6.4 16
2 0.27 - t{ﬂf%fﬁ‘&mgﬁ —W?Eﬁﬁiﬂu 37.61 5.61 40
LS 3.0 0% 0. a3
3 0.29 Tsocitrate dobyd S ot 52.28 5.41 30
oSG R B A ST AR S T 3
4 0.43 Chloroplast envelope membrane 70 kD T 71.60 5.35 29
heat shock-related protein et b
5 A SR 1 AT B
5 0.15 i Sl ki et 49.89 5.70 29
BB iR P Y ATP A 8 B &% (ATPB) =0t
¢ 9:06 ATP synthase beta chain, mitochondrial precursor Hevea brasiliensis L 3% L
MzEhEE 97 13
4 05k 5 100 (AC97) Actin 97 Solarum euberosum a0 o] i

R IL T E B FE = 1 B ( Hevea brasiliensis ) « #ll B
Nicotiana plumbaginifolia ) . & X ( Zea mays) £\ ¥ 7%
(Arabidopsis thaliana) Fl 7K 7§ ( Oryza sativa ) S HH Y] H
WERE., PS5 ARG RBRERS, KELE
PEICH RN 62% ,CH A Z KB EREHF 26% 1)
HER,
T'EREARBBARKCRRERE)WER
A, BIEERR S 5% % (Solanum tuberosum )
B L3h & H 97 8% 100 264k, H4r FRESO KD £ 4,
S RTE 6 AR, S BIKERBE N —B. W
BRIG L B ST AL Ry 32.4% , ICRC O Pk BE B 5 2
HF 41% BB EBR. % E B 7E = ( Nicotiana
tabacum ) LA 1RIE , KB A SECH 41739.2/5.46,
3- B R e Y R 52 AR A 0 P SR AL B

FEMBREABZ — HEEZEEARR 0,, T ik
R EHEE(NAD® \NADP" ) BR 4 3 (FAD . FMN) , %
B R 3 ST SR SR T 5 B RBL IR S AL
B JE W BT 4 R UK, FE I R R R R
FIRE B ADP BERRL A R ATP, X K FEA INBE
REEH AREEERE 2" EZREAS
Archacoglobus fulgidus (3 B ) 4 Glyceraldehyde 3-
phosphate dehydrogenase( H i B¥-3-B% BR i £ 86 ) A&
R R RIVEYE , 8 4 X A R RS A 4 IR R Rk
7 AT 4 R ) EAL B R R B R S AT REAR IEH o
FERBEASEAAEMNFTERBEAHE —
ERFEBEE. RFTERBEEBATFERABSERE
Yk g FR U T 4 B R O AR 4
BERKER, 1" 5" BEHABSBME, EHE
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#E3H

ETEARFNCRES . FTRERNEH.
3 WikE4&ie

REFEFTORBBE2EE E=X, fEER
it 110 FAW, BRFHETFLEEFYAKT, K
EERERAEBRAR S EREEZBRRYE (pH
4.5~5.5), 8 + X B F B REFRE R, I £
FEREWAES METREKE, HIBEEER
ERAMFETABERE, "TEEERETE
70% ~80%. DHAGHEMEYWERKRET I EEFEEN
ER. 250\ THEAIAFHERSLIR, HHE
BESFATEREY, EARKF L, EX AR
B EEER- K M ARATSIRYEEE
BEEhEE™ . AWM A A EERS LEPAE
K, EEMOHBRERSHEREEZRE D, HYEE
EORFSBLCBAHEBMNER . XTHBEZE
YHEBTRENEERR. XVWEBRRTHERS
SBRULESRHABEER.

HYRBREATEREEEENIERBREERT,
ZERt E F 23 ) B R R RGE SR, REFRNUER
EMEOHRENE, BENCEASREYPEERE.
REAGER BRE.EFREFHTFELRMM . H
SRBETFRNI - LERREA A TXEEAR
1R T BB R 4 40 B R, A TR 40 R TR B R e ST AR e
HeyRxEY B 5% AREHEHRETR
KRS ASHESRREEEH AT EDHE
2090 20 {42 70 SEAR DA JE B T XU Bk AR B E
Ky, FHYEREREONTREA-ITFTH
REHE. BRE" MAKEARSTHET KR
EARAERHMPEARASHEA, EREN,BE
AEORRAERBREAELRFWHETHHN T X,
HPHARENEARA L 85%, AARATHHE
FRE;AAFRERPHFUENEARA S 15%.
HANERRS AR - LREZFHBRESRRER
FREREYRRHEOER. BRE™ x5 m s ik
BARYHMER L HRTEBFHEREFTER
EH,.BINATRATFHEN 4MEREL. B
ShL BB NEM KFE P RARE Y SRYE
FREEZEIRFIHAERERFEARE, HHA
HYRBETSERNFZEEEAMNRESHE
#FYHR,

2 30 R4 26 AR 4N IR B 1 Y XU L Bk 4 BT A8 B
TIA EREZESELE, TURNXEEARSEE

BEESRERE —EXR. 4" EREHORBRER
Z R 15 A BG40 E  N BR R S TT BRAEAR , A T B2
EEARSHBEARNES BESYREE. X
Egkaok U B 4 R A — B, R 6
FHRBEY B REIR R B BRI R A
BN S BUE 2 LA ; BB BRAS R[] B0 B A, W AR
BANRAEERZATERG R ELRER
KOMEARRE, RERB BB, R B EE Y &
J& BB R RO, R e R . BRI
F G REENEL, FEREE Y REE", B
REAFIHESHBIRE, 0™, B, R
fIAh  ZERFRLEAVERTERENHREER,
SHERIBE H K.

ATP BB E AL MMM AED KRR,
ATP AR A REBEMBEEEWEE AL MANK
MEREGES CHESRERRFFEXME,
B, BATIA R, 6" 257 B E E RS ER KRR
AESEZ S AR ATP 5B ARANAETE
ZH, SRR ETZM,

MR GRS EY AT RN RENER
REy. B EMEAREEEE LR, SHHELH
FEERAMEH TR, Wik, SSHRBK
T'EREL. TRESBARERAEATRAK
AREEEABMEHZHEMEE, ANTEREKRKR
BWE .

HAb,2% 3% & B 7E SRS 41k Sk U 4R BE s 40
RANHBEARERFEFBARERAELT R
BRARSHZH, UREUERRENRENE
HRE-HAERRSE, ALK ERARE .

R 5 38 T A6 AR 4 R B OE A T AR A
EBESHTIE, - SRIAMTRARNR
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