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Identification of Proteins from Gastrodia elata by Two-
Dimensional Electrophoresis and Peptide

Mass Fingerprinting
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( Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: Proteins extracted from the cortex of fungi-infected nuiritive corms and non-infected secondary
corms of Gastrodia elata were separated by two dimensional polyacrylamide gel electrophoresis (2-DE) with
immobilized pH gradients (IPG). Reference maps were obtained with a good reproducibility. Approxi-
mately 900 proteins per 2-DE gel were isolated with molecular weights ranging 12 — 97 kD and p/ 3 - 10.
The spots showed a symmetric shape indicating a good resolution in both electrophoresis dimensions. Five
proteins of high levels observed in a secondary corm gel were excised and identified using peptide mass fin-
gerprinting and matrix-assisted laser desorption iomzation time-of-flight mass spectrometry. A summary of
the identified proteins and their putative functions are presented. One of them, spot no. 4 is identified as
a RNA-binding protein involved in transcription. Technical details conceming database queries and protein
identification success rates in the absence of a sequenced genome are reported and discussed. Parameters
for sample preparation are critically investigated.

Key words: Gastrodia elata; Proteome; Two-dimensional electrophoresis; Peptide mass fingerprinting

» XE&WE. ZHEEERNEESRBTEE (200300059M)
»» JEWAEHE  Author for correspondence
YRS H . 2003 - 07-23, 2003 -07-31 2k *
fEE R KEeB (1976-) &, WdLA, WLHEE, TENEEMLERR.



http://www.cqvip.com

| oo httg://www.gvig.coml

90 = M E Y W R %%

Mk (2-DE) RABEBEARASHERSA, HEEEE -mREEARKNSH
A (pD) AEEAR, F_AREEARSFRERIVMXBSEEMN. EFEE, B pH B
B (IPG) TRARMBIA, TR TR M@ET IR pH AT, EEEEIBHEEAZ
RERED, HEET IPCBRKMEBIKE BN YHTEARAFHRNERFRZ—,

BAHY PRI HERANF LU REZLF YK EERNAERENZR, KKHE)
THYEARAYHIR, CARKE. BESFEYNARAARENEORSA (FEH
%, 2002; Watson %5, 2003) FAEYIZH ISR M ASRik . Ok, RE% (Prime %, 20003
Bardel %, 2002) MEERANR . AHEYHBEWHHEERTE, X ERHEYREK
FEERARBATA (Natera %, 2000), K27 BREEHSEAFERAMR,

AT ERMBI R (Gastrodia elata) HEWFAR ZFHEY, FETSR, HE
KEESENE (Arimillaria mellea) FHEENRRFEY . REYRREESENRELRESR
KR, AREKEHH R RET S — P R E TR S, X AERETHEII R R,
HREWKREZAHTEAEN (CAFP) R XM ERZL THEREHNEZYR, CAFPE
FARREN & B RAAMPERRZER 6 fF (RE, 199), ERRNEREZFIRF, I CGAFP
SRR RSB RARN? ASCETHBRMEHERE (WHRNEFZE) SIEH
BRE FRIMARBEFERZE (BAOKARZE) MEORA, PMREBTEVEERK
EAR, FRAREERLGE (PMF) £EERRENEARS; RN ASCE KRG H
£, HXSEHOESE . BERERRRR U REAREERNRETEET THT,

1 #RIAE
1.1 W

B XBE (Gastrodia elata Bl. f.glauca S. Chow) KRB ZMMRE, WHEY, AEBHIXRNMERS, 7
FIHIREH MR ERERMNLERZE FRENAREHEREINRE REBRHR, HBATE R
*, -S0CHEFER.

HX D REAER . BB Fuka AR 6, WHBK. HER. ZRFEEEPR. NEEZ
M. CHAPS, #BZERE. IPCErh, PCEEM. IPC TRA pH3- 10 (LM, BemK) BB Am-
ersham Biosciences A7) o WUH B IKARHER B B Bio-Rad A ¥,

1.2 H¥SH&

EORRSWRES H Tougita % (1999) FHBENTTIBER: 6 g #ORHIIA 10 5 - 20C BB 100
gL=FZBMK0.07% HELBYFHER, HT-20CHEEIR; RIF4000x g, 4 CEL 30 min,
bW FMA-20CHRHE 0.07%HRELBENHNEEBR, -20CHE 2L BOFHRL; EEE—
%, THEC, FEHE; BUREAGTE, THT-20 CHRESEA. BRTH 0.15g, MA 2 m HEBR
(9.5 mol/L FRE, 2% Ampholines, 20 g/L CHAPS, 10 ¢/L DTT), 30°C/K#ERIE 30 min, #R/5 70 000 x ¢,
ISCEOLh, BIEEEBER—RBELERELET0000x g, 15CE.L 30 min, 7 BENAT - BUE
3k, WAL LERT - SOCHEBES M. HENEQRKEN Badod THENE (FRRF, 19%),
1.3 WEBk

w—mEM pH B ESERE, #H PcTHRSK (pH3-~10, 13cm, ek #E) X Multiphor [T B 3KAX o
$ B8 Amersham /> FIEAVE T (Berkelman %, 1998), BB, MK AR, FMEER LR, B3 100
pg BER, SREABEF: 300V, 2h; 50V, 2h; 1000V, 1h; 1000~3500V, 3h; 3500V, 3h,
. AN PG &, SCTEVMW [ (50 mmol/L Tris-HCI, 6 mol/L IR &, 30% H i, 40 ¢/L SDS, HERK
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%, EAHMA 10 /L DIT) F¥4 15 min, FAEFER T (DITHR 25 JLMZ Bk, HLAARE D
4 15 min, $BE) SDSPAGEXSTRE (12.5% T, 2.6% C, 14cmx l4cmx0.15 cm), A5 RBIEE S
il Hoefer SEG00 Ruby #4758 M1k, AZHISHEE 10 mA 16 15 min, RIS EHM 20 mA HHE T EBE
RREARBRRE. RARMTRLE6: SLAED5EE. SREBEE (Yan 5, 2000) B,

FH40% ZBHUE R BE. FAEBRENE AR FAERSWN, F—miik FFE 300 pg BEEK, BEKBRRA
LR R-250 34, 1.0 h, BAEIRE.

1.4 B®IF. RS RMIRERER

BUBA Imagescanner 134, HEMEFMISH AL (T4, 2001) [ Melanie 3.02 H 44>
PFrEE. AT REN, REER S N OHBIFNARCHES (dign), BERESEK, UE
BRI BN, AN ARKRERARITEERREORANS FRMS S SIRE,

ERAMEARLA, ARNIERAHEZY TEASBES R Mili-Q A, Tk EEERAYER
% M2 7] Al MALDI-TOF B (X & AR BIE8GE . FI& 50% 288, 25 mmol/L BKERE & IF M R L 65,
BRAZTHREAREOMKBERKE, RES5IRNERRES, WERSES L, BAEREEA
BSEFVRNER, FRAKPEOLRERN, SEEAREE, 23FEABRN, RESKES
e RE (BIRERIELGE), B SEEETMEELE, AMZREEEARWEN, RiETks
# Courchesne 25 (1999),

R R B 15 SO R AT 338 P 89 7 538647 38, 7E NCBInr.6.4.2003 F1 SwissProt.5.27.2003 4 FI &
¥ MS-Fit (P4 A http: //prospector. ucsf.edu), MR BSE K. REMFIEIF (A. thaliana), I HED
FRBRB (Minimum Matches) 2% 4, EBEERA B, REXRERERRENSFENSEATE, i
2 (mass tolerance) M 100ppm, FLANRGIIAME: DNA Frame Translation:6, Considered modifications:
| Peptide N-terminal Gln to pyroGlu| Oxidation of M| Protein N-terminus Acetylated|, Max. # Missed Cleavages:1, Pep-
tide N terminus: Hydrogen, Peptide C terminus:Free Acid, Min Parent lon Matches:1, MOWSE On:1, MOWSE P Fac-
tor:0.4, Sort Type : Score Sort, [A]FTiE A Peptldent (P4k Jghttp: //cn.expasy.org/) BB YIEFE Swiss-Prot and

TrEMBL, Y@ @A (VIRIDIPLANTAE), HA&SH R L. EARIESTERA R EEIEE
Pfam (http: //www.sanger. ac. uk/Software/Pfam/) 4T,

2 ZRMTiR
2.1 HRE&S5N Bk

KRS KBEN, SRAH S EEANBRAE, BO%ERN1500x g, M
Rk EREAREARD (A501), MAKEER™E; RA=ZHAZR - REIIERE
2@, KRR B OREEIR BB 10 000x g, EBRT AT ERNME, SEINEERK
HAFETE, STHEEKKRATRIN 00 MEARA, XEEARAKBEPT 14~66kD,
At SRR MELOEE R R, B XEMMER CIRE N 4C, HEREXZRPEHN 4C
BOREREAERELELANE, BATEREECEERER 15C, FAEBHER

ZorHE, RFRREEA BN AEKEENEEEER, ARANMMZEBARTNESR
M, EASFR12~-97kD. FHE3~10BEA, Hit2HEBNA 00 EAHA (B 1),
MTFRKRERZCHENRERYE, HEARALROSEFENEARRS, MEAXK
EER AN BN EZ M REREAFILEAKRT . RITC B &E
REFHLZHOEEREARKEE (RER), BEXRIABERERFLNEORAIFAME
SELRMRKERFEEHBEANEREREARY, ABEFRETEMUNERANED KA



http://www.cqvip.com

| oo httg://www.gvig.coml

92 = MmHE Y R %%

BEAHEEFEERCT ., FICMHEBRZE R DA Bk YRR S Nk BB & TRk E

MEBRS (B1, fikmg 1~5), XSABARSEARBHREMETERY, #
RIAFERZETR BV EE T HANORERZE,

B1 RREFRE () MREZE Ch) DU RIKEREE
AR FRENBORAATHELEE, ATHEARS SR 1 PFHNBORERS -8, FARLEERN 100 pg,
PG AR AR, 13em KK, pH3~10, [ SDS-PAGE BERWKIE R 12.5% (wiv), BRBRSBESHIRIT L,
Fig. 1 2-DE reference maps obtained for nutritive corm (left) and secondary corm (right)
Proteins that identified in this study are marked with arrows and numbers. The numbers correlate with protein identifications listed in
Table 1. 2-DE was performed using 100 pg of protein, nonlinear 13 cm IPG strips (pH 3 -10), and a 12.5% (w/v) total
acrylamide SDS second dimension. Gels were silver stained, destained according to the method and images recorded.

2.2 HEERRSEOREE
2.2.1 BEENBERER RERESITREEMELRN—ARMNEERE, BEDRRK
PRI, ARREZHS FENSFEEEN, BWMAEERIREE, KA MS-Fit F Pept-
Ident FHIHITRR, BRAE 1, B 1 EESTHRKRFARE S MEARSHFTHITEE
WEMBERNSER, BEEQREE . 2 FEMEHERKKME . REROEEEE UL
R RIRE ., ILEMKES. KFFIMLREEANFIIEER. B0 TENSH
A, EEEANZHEREI GenBank BicS . MMAWFN . BEAKRIGE,

WENRBRZEZRMK, REAERWAIEERER. BARBEPINESRRRERE
A 100ppm, JLEEHBALEM A E; HREIREEEE 200ppm 3 0.25 ~ 1.0Da, KRR
MM, HTHFLEENEATRFETLAEY, WE BEiAIELERE AT ZRHEY
HEFRALFIIER, HitEREEREAEYARBETHTRER, TREETF
MR REA RS,

MY EELESENEARAW TP (Wason F, 2003), AIAEEE FEE
FE (SwissProt 7l NCBInr) #HTRE, BEHREENRINE RE 25%; T7E EST FEF-HHh
R A6% ., MR, BREARE ply (AT) BEM mRNAs (INZBAFIM 42K 554 mRNAs)
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RME S BUAE EST B2, Bk RIER RSB AT LU B & B R R T %,

2.2.2 BHAEWYEE HAPMFAEEARFEETUTSHR. LRMKER. REWHE
(m/z accuracy) . IRFFIMEREASKMFIIEEE (B 10%). KiEHFEER. ILAtE
HIEREE (B/IME 18% ~20%) . A FREMEHMSTREASHPHMER. LREAFRRN
Piip (Waison %, 2003), BE MBS ER S KT EEHE FE Plam (hip: //
www. sanger. ac. uk/Software/Pfam/) F#t47; %288 Bevan % (1998) K EFE Nawre b HIFHP
HIBEARF R, WALREE TSI,

ARSI ENRRE R, MERELEMIDTE, KRR RESHEENE—
MEBRMREHEISEH (spotno.3) — —FULFFESHE, MHESSEH (spot no.5)
SHETH—FRA M RIEARMAM. LB 4 SEES (spot no.4) N, HAKRE
BREGEWE 2, HAMKRICTETL RNASESEB (Acc. #: DI6792) ILEEM, WE
ZRNFE 2, RIEADEENIIESE TR, RNAGSSELOMNIIEERDIRHE R, EEXK
FAERERRRE (FHEN2.6%), AIRBSHEBEMERKETRVIHER,
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Fig. 2 PMF of spot no.4 (TM4) from 2-DE gel
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£2 RISEARMBERRER (B2 4. D6192)
Table 2 Database querying result of spot no. 4 (Acc. # : D96792)

m/z Submitted MH* Matched Delta Da Missed Cleavages Peptide

1284.4070 1284.6701 -0.26 0 ISNHFHITTSK

1384.4630 1384.7007 -0.24 1 ACADPTPIIDGRR

1384.4630 1384.7007 -0.24 1 RACADPTPIIDGR

1792.3640 1792.9234 -0.56 0 VFVGGLAWETQSETLR

2089.5970 2089.0606 0.54 0 QHFEQYGEILEAVVIADK

3312.2590 3311.7985 0.46 1 RANCNLASLGRPRPPLPY AVIPNMPDLI PR

BHIRE, A S NMEQRMIKFIVEZRERABT 0%, AER—PF kR
BEZ—, R mRIETRE A 2550 P52 s e, 15 A PMF %8 E AR KR
FAERERSEM. M TARBAORARR, HEORLEERINRE 0%KS (Watson
%, 2003), FRIMKRRTEBENHRRERA -, HERGHLTXEE RSN K —
SRR EE, PMF HIKFIIBR SRR AR R SR EMRIIE (Watson 25, 2003),

(3 % X W)

FER, NEHE, RWILFE, 199, EWAFLRFTAE (M) L URKEBmE, 174—17
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