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Abstract; The proteomes during development stages of flower bud and leaf bud in longan (Dimocarpus longan

Lour.) were isolated and identified by using 2-DE technology and MS analysis. Ten proteins were identified by
MALDI-TOF-TOF/MS, such as ATP synthase beta subunit, fructokinase, LHCII type I chlorophyll a/b binding
protein, peroxidase, ascorbate peroxidase, 14-3-3 protein, 14-3-3 family protein, putative cytosolic cysteine

synthase 7, retrotransposon protein, putative, Tyl-copia subclass, protein group similar to late embryogenesis

abundant proteins. These proteins might involve in substance and energy metabolism, scavenging and anti-

oxidation of free radical, signal transduction and basic metabolism, amino acid metabolism and other physiological

processes.
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BT —Set B, Iwahorid 254 i 1B M 2 (Citrus
unshi)f) B FMFEFZEIFWEDRYEBN R E
FEZR" . Yamane 5™ F U B 3k B AR AW
(Prunus mume) L F BB H 1 MEBA K
dehydrin (the group of D-11 LEA), 5/KIRFTHEE 4
WHR A Ko REBEY UH 4B ER (Maks
domestica ‘ Skarkrimson’ B % A B, R T HEH
SR REUS ¥ K F b LTk B A 4R 1
EREARAFEAXNE LRRBESERKE
3 ~9RMAEZEE MR B RS TR

BRBBEF S EREURRCHEHFE
HIE, IR, AR E REY B B e R
UM EERAEFER AR RIRIE, ALk
ARAEZEFIZF ARk, 0L P XX i) B, Uk S35 A A
R R¥EEE A RAFT AR BRI S 25
P EREER, £ HIIER, AT
BRBEF MM EBEARERFEZBMHEER
AR K
1 PRAT
1.1 KeH

TR A M T, B BR (Dimocarpus longan
Lour EFTEAR LWt EAN 1 AT T4, EHFE
BB TRESSAE 1 AR EE" . RIBK
B PEC H RHE AR A, SR n iR B TR (S R
BOME >0.7 cm AF A RERMAL, <0.6 cm BB
o AEBT 2006 4F 12 A 30 H, EBERMAK
SRR B e, BEER 10 a Az 13 R AR AR (R —H )i
T LR E RN ER >0.7 cm TREFGEZ)A
<0.5 cm KYTRZF (M 25) % 20 4, ol A B R
o E L8 ZE T80 C KA R . TR il
K’INEE,

1.2 ZARAZE

£:2% Carpentier 251 [ By 3ok 42 - B8 BR &% FF B UL
THEREAE, REBRMECH N 7 mo/L RE,
2 mol/LGifR,4% 3-[3-(HBEEPNE) — I & BN E
B2 DI £R(CHAPS), 2% Wi 4 B8 % i 3-10,0.002% R B
15,40 mmol/L — 75 WEEE, FHKILW W BL T N
7 mol/LFR & ,2 mol/L Bilik,2% CHAPS,0.5% IPG-
buffer,0.002% R B} 15 ,40 mmol/L R H¥EEE, &
H & &2 M Bradford %" AT E

1.3 X ik E G S i
&6 B 45 1 JK (IEF): IPG BE&E B 5 24 cm,

pH 4~7 (Amersham Biosciences), F IPGphor II
(Amersham Biosciences) E 3847, EH R LHE N
12 mg, BFEREWNT:30 V121,200 V1 h,500 V
1h,1000 V1 h,Gradient 8 000 V1 h,8 000 V5.5 h,
46 000 Vhs,

FHREZERG, UK AETH K ELE (B
¥ 15 min), FHH I 15 mL, 88 6 molL JR &,
50 mmol/L Tris-HCl pH 8.8,30% (v/v) H i, 2%
W) T TR R BR 41 (SDS), R B R BN 15, 1.0%
(W) AWEEE; A 115 ml, 85 6 molL JR
% ,50 mmol/L Tris-HCI pH 8.8,30% (v/v)H ¥1,2%
W) T TR R BR 41 (SDS), R B R BN 15,2.5%
(wBUR ZBERZ

SDS-PAGE B ECH 2 RSB M ik, F
ISR AR E 14% B SDS-PAGE i |,0.5%
BIE¥E S B, T Ettan DALT-six System (Amersham
Biosciences) | #4755 — |a] SDS-PAGE H.3k, fH
'E:10 mA X" 45 min, 40 mA %" 8 h, FEHK
WIRE N 18°C, L HR 2 G250 Jufa, KA
ZEMBK ML 3 W, I Epson HI{X (S PrRBE N
300 dpi.24 &%), REBGHE T 217,

1.4 EHREEHIEELEER

=i J8,50% ZHE +50 mmol/L
BRIRE S 100 wL,20 min; BEHPHER, BEE
PR, THE,100% ZJF 100 wL,10 min; 5 H
BIZHR , RGO 37T C R 5 ~ 10 min KABHIR5E
LT W, BfE, A 5 ~10 uL 4 12.5 ng pL’
trypsin FEPEW ,4°C VKA 29 30 min, DA LR R RE
TR S R B , B S5 7R 37 °C LA H B A 7o
FRBEHREN,50% Z.JF +0.1% TFA 60 pL,30 ~40 min
Ja BB IRERBFR 96 FLN. EE 3 K. ¥
BRETVSWEAE N, T kT4, Lt A F IS L 2,

RigSHEHEERR  FaAH 4700 BE
“KFT AT 8] R Y [4700 Proteomics Analyzer (TOF/
TOF™) (Applied Biosystems, USA)|HE4T R 1% 747,
BOETE N 355 nm P KA Nd:YAG BObZs, ins B
FE2h 20 kV,RAIER FEAM B iR M
AREHE. PMF m2 375 E N 700~3500 Da,
HEBER KN 5 NEHTT LRI 25T ; 1% & B
myoglobin B fi# Ik L AT MR IE. IS4 R
GPS (Applied Biosystems, USA)-MASCOT (Matrix
Science, London, UK)#H T HIEER K. MRS
BWE JR A NCBInr; KR FP/E 4 all, IR RR



244

%17

%

B XA combined; B R AR IRYIAL AN 1; BE A
BEEAM, AEIREEERE: PMF 100 x 10°,
MS/MS 0.6Da; 7EEHE R R R B R ER B [ g0 s
B R AT THIRR o

PRES

2.1 BERIEFFAM FFEH REAN [ EXK

JEAR AR ZE A0 25 B 9 R 20 B 00 o K IR S
A—F, FAE TN P EENEARBSERE
RAEFE B R R R e R A IR AEZE F 0t
HEE AR Mr EBELAETE 25 ~66 kDa ZJa], pl K
ZHHT 4.5 ~6 ZJE(E 1),

4% 2-D K PDQuest B 43745 2R, B H
FRIEEFE2R 2 F0 ENZEREA RS, 2Rig
MALDI-TOF-TOF/MS %5 H 10 ME A K (E 1).
B2 iRk 10 MEREAR S RETE. BB
B 5 R X O P9 L e L K B i o B % LI 3 X3,
RBfTH s, T E NS B R HEAREREE
5o 1R4% PDQuest 3 {42 Bt B4 450 A R E (B
3), BARTHFEENFEREARWBEEFEER
CREUL),FEEREHARMG, 4,5, 9, 10)&A
B ARFLAE 2R P R , R HA X SR 7R 2R
e B VK P b Rk BB, TR A R R %
BiE, BN 10 M ERBEARSNRSBAELSE
BT, XS ERE AR RS RR

Mo (kDa) __7 IZE
9. 4 g

66, 2

14, 4—
B1 R O R O Y B b
Fig. 1 Comparison of 2-DE patterns of the proteins
in Longan flower and leaf buds
F. 4E2F Flower bud; L. M3 Leaf bud
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Fig. 2 Comparison of differential proteins in longan
flower bud and leaf bud
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Fig. 3 Comparison of Vol% of differential proteins
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2.2 ZREARMRIESH

M b U1 5 3R B R H RS #E4T MALDI-
TOF-TOF/MS 7317, @B HRMEFERREEH
104 Z2REAR, BTARE-MHEQR, B4R
WaERAER 1 PIIH. URAEESEARLS
(protein score)438 HIE H & 1 NP, 7R 4 F ER
H PMF El(A)YFI B ERJRIE Bl (B), XU E HIWE
HESRIEF 5 4 iF 2 A B8R EY
FH £, ATP synthase beta subunit, fructokinase,
LHCII type I chlorophyll a/b binding protein 5 4 i
g & W & B A XK; peroxidase, ascorbate
peroxidase 5 5 H EFRAPLAMIEA AR ;1433
protein, 14-3-3 family protein 5 JBHR £ 2 5 2 B9
55 % 5 3 B A £, putative cytosolic cysteine

synthase 7 5 2 ZE B {1 1 #2 #H 3¢, Protein Group
similar to late embryogenesis abundant proteins 5 %
PLIF 55 i 38 B B2 Wi AH 5%, retrotransposon protein,
putative, Tyl-copia subclass ZEBIRAEZE S5 M-ZE 4k
REHHERBAEE.
3 ¥He

iR B T EEY) , Fh S AR EHN MRS
T, AR T T K. B AR A
Bt £2 - BE TR £k H BR UL YE 5 ik IR IR H I, X R TR

PR HEAT T B0, R B T 1 TCA/TR L 1S MY
B, BEREHRETNE A2, TRERX AR

REBOTEHA R BrEk.

®1 ZREFSHFERECRLG MALDI-TOF-TOF/MS %7
Table 1 Identification of differential proteins in longan flower bud and leaf bud by MALDI-TOF-TOF/MS
BAD BEigaTR ZRWEST e Bl J:i;H(+)
= =1 e ) FERR BAARR "oy FHR(-)
No. Protein Species Accession Theoretical Experimental Sequence Protein Up(+)/
No. coverage
MW/pl MW/pl score down( —)
1 ATP synthase B el gil33327759  53379.3/5.2 65163/5.36 57% 438 +
beta subunit Phytolacca
americana
2 Peroxidase JHE gil14031049 39038.5/5.99 51912/5.35 10% 123 +
Nicotiana
tabacum
3 Fructokinase - gil 585973 33743.5/5.47 42158/5.62 30% 113 +
4 Retrotransposon K Oryza gil 77556671 127534/8.12 39331/5.61 23% 68 +
protein, putative, sativa var.
Tyl-copia subclass Japonica
5 Putative cytosolic JHE Gil 76556494 34217.1/5.71 41004/5.69 28% 150 +
cysteine Nicotiana
synthase7 tabacum
6 Protein Groupsimilar to WS gil21592483  35884.7/4.71 41004/6 28 30% 67 +
late embryogenesis Arabidopsis
abundant proteins thdliana
7 14-3-3 protein iK% Populuis  gil8099063 29306.6/4.68 37728/6.20 62% 303 +
X canescens
8 14-3-3 family protein SER Maus gil55375985 29678.9/4.75 35689/6.11 2% 387 +
X domestica
9 Type I chlorophyll GE Vigna gil8954293 27900.1/5.29 31498/5.90 30% 96 +
a/b binding radiate
protein
10 Ascorbate LB Zantedeschia gil2997688 27452.8/5.31 34233/4.62 26% 135 +

peroxidase aethiopica
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£ H & 1 (ATP synthase beta subunit) £
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B4 ZEHA1 BRIE@700 Proteomics Analyzer) 4l
Fig. 4 MS analysis of protein spot 1 (4700 Proteomics Analyzer)

A: PMF [, ULFE A Bk Bt F4R78 iR B{E The MALDI-TOF MS map, in which matched peptide peaks are labeled with mass value
B B FEORERKB () EHER The MALDI-TOF-TOF/MS analysis of the peptide with the biggest ion score (%)

1 INPENFXSGV STHEERNLGE IVQIIGPVLD
51 DTAGQPTNVIL CEVOQLLGNN RVELVAMSAT
101 GGATLGRIFN VLGEFVDNLG PWDTRTTSFI
151 IEVVDLLAPY EREGGEIGLFG GAGVGETVLI
201 GEETREGHDL YMEMEESGVI NEQNIAESEW
251 ALTMAEYFRED WHNEQDVLLET DNIFEEWQAG
301 STENMGSLGER ITSTEEGSIT SIQAVIVPAD
351 SRGLAMKGTT PAVDPLDSTS TMLOQPRIVGE
401 DITATLGLDE LSEEDRLTVA RAREIERFLS QPFFVAEVET
451 ETIRGFQLIL SGEFDGLPEQ AFYLVGHIDE ATAKAMNLDY

Bl5 7EE A 1(ATP synthase beta subunit)ft) &38R 551
Fig. 5 Amino acid sequence of protein No.1 (ATP synthase beta subunit)
TRIZ AUCACRKBLF 5], Matched peptide sequences have been marked underline)

VEFPPGENEN
DGLTRGMEWS
HESAPAFTQL
MELTNNIAEL
ALVYGONMNER
SEVSALLGEM
DLTDPAPATT
EHVETLQRVE

TTNALVVEGE
DTGAPLSVEY
DTELSIFETG
HGGVEVFGGY
PGAEMEVGLT
PSAVGTQPTL
FAHLDATTVL
QTLQRETEELS
GSPGETVGLY
ESELE+
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A BB R IR M F B H
R HEAT X B K 53 B , R B 430 AN R 1 R A
HREE KB I0ONMLAZEREHFEEER2H
PR RBER. THANZREASPTRRRA
2REUEMER, RIKAS AR EH S ETH
o

FH A 1 X 5%E N ATP synthase beta subunit
(ATP &8 B WA, ZEED HIA THYIRERIE,
JRBEERZ R Py BE I , A MR P BT AL BERR 1L
LA BRI RE R AR bl

FHM 3 2% A fructokinase(R¥FEE , FRK),
EREHREPEREEM. D-RES R ENE
el = A SR bE-6-BE TR, E ABEBERIR R, TR
i RN R = A Y SRR A 22 © B % (hexokinase,
HXK)B R BE M (FRO M BRI Z B A BBEA T
— RN s BT FRK X SRBEH BT & T
HXK, FRK 7E 500 U P =R

FEHA 9 %X % A LHCI type 1 chlorophyll a/b
binding protein (Yt R M4 & ab LA EH), &
HERRSF MHEEX T LXHE MR T
KOFHBLMNTAEBEFH—INERDITFHR,
AR MR EEEERY &
REOE AKX E L ESBESY KiFLE
EMEY RS HENER", ATP 58 8 T
FOREEE L REHRE ab FAEAAER
MRAEZE  BiRZRR, WTRBIGR T AR ROL A ER M
WPRAVER G LA AL A AL BT Y R AR 2
BBMTR, XTREAATHREIUETHWEREEA
Z—o

FEH A 2 110 X8 K peroxidase(GL EAL Yl
POD)#! ascorbate peroxidase(Fiih ML BR i B AL s ,
Asb-POD), X P8 F] B BR 1E M & B B 5, AT B
IEEHENFEE, HU0,Asb-POD #IA N EH Gk
gk 0, X8, SEAYmEgiANS
HYERK KT URWZ BEENEFER, B
B2 5T e AR R Atk AR B R,
Z R B A AT X R Y B A R s X
AR EEREZW RS 48 HENE
BRAPLEAMER, AT UFEFBRY B BEFE
BRARGAPLEAER, BB EERE, ThR
R#ETHFHNIURT -

BHA T M8 %N 14-3-3 protein 1 14-3-3
family protein, 14-3-3 EHEREMEKZTHEE

W EF, EREAYER AL T A,
BlanEERE AER BRI EHREYRNEY
AR, 1433 EAEARRYMHERASHEE
H&A, AFSHF AT AEARAE EHE
BN R ATP A R EER, ¥&EA
14-3-3 protein 1 14-3-3 family protein 7E7E % # I
WERIAE, TREH RBIEFE IR ES RS
FARRH , B F LR BT A B T — €W
K=Y,

FH K 5 % F & putative cytosolic cysteine
synthase 7(#EE ) ML i K BE R R & BUEE) . F MR
RE BRI ERER S R RE—2. EEL
FET,FAE M EREMTE B &R ; TR IR
ZUT AR EFE EREAR, AR
ARENEFERRREYENEENELRIRR
%, A ERA ERENENERS . A2k
BB B2 DE R R AR B A B — s T
HEN=ZZKEMETHEEN, EE2HT ZmE
IR, AMEE AR EERAMEANIIRE. BT
BEHSEW B AR B R R RS
FEM, MXERBREFEHIMAR T HEER
B B BT EIARL, W RER BRI 4
EBFILHER,

FH A 6 X% N Protein Group similar to late
embryogenesis abundant proteins (B AMEIGE £ &
H,LEAEH), R—MEENIIREL, TLUR
YR ZHEE. LEA EAFATHMBERA
Mz, AR = B SRk iR e ok, se R 4
Mg SE IS, R A — T B BK e Hifh . LEA B
HWERBEZKEH B MR BT BAKEEH
HENES, BRARHAR . SZEQTELFD
LR, TR RIRIEFEAS 5 Z 25K e
B, X R R R THFR UK T -

FHMA 4 % F N retrotransposon protein,
putative, Tyl-copia subclass (S %R ETEH,#
FEA Tyl-copia 28), =S Y+ B 5% R % EF
FERET Tyl-copia 2K, BT 100 ZFHEY &
M3 Tyl-copia KR FERHEKET . HEATERRE
FEMFES MUK TP REIIRRAEE,

S EANR , AP IR B ZE S 2
10 MEREAR, EMNS32 5 EMmeeE .
H HEERAILEAER E SR T 5 2R,
AR F AR, N R 52
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