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ERW2-DE EiEZIMEARAEST

Kood LA k' ERA,F R ukm' %k &
(PHA% 1. HEZEREFEHEH, K 410013,
2. NEERTIABHEEORAFEL LR E, KW 410008)

i

[WE] Ay 21 H 8 ARFE B XG5 K L % (two-dimensional polyacrylamide gel electrophoresis ,
2-DE)Bi# SR EFALXEOR, Zik: KEREARAFEBEHALTH, KA B4 pH 4% 2-DE, %
Bk g, 2 B, ImageMaster 2-DE SR b R oM F F %k , RALFRAZ QR , AL R# 724
J& Bk Jf 3% 4 B ## ( peptide mass fingerprint, PMF ) , & J| Peptldent 3k 44 & 7% Swiss-Prot and TreMBL % & & , %
EERAREZOR, 2R 2L THERFAFEREORY2DER#, RLAFSFRII BROF
HEGREKS AN A 825 +78 #2936 £62; F it 54 Hh 682 +96 /w821 +78, LA & 45 £ #82.7%
#87.7% ;A —REHHN3RRAEZORELELARTHELNL, AARBEGRLAEFERE
(IEF) 5 #14% £ #%(1.06 £0.14) mm, {£ SDS-PAGE % é142 £ 4 (1.450.21)mm, HE S H HHF AR
ETHHAG2DER# BLAFBEBREGRELA 1458 AR 1617 A, FH EE LKA 1026
N REPWEREORLEAOAN, AR K PMF, EARBEELE T B EQAR24 A, 4. 2837 2
BEZFEINTORLARABLHE2DER# RAL T 58 6ARTHAGERI A,

[xgiA] H&A; BPHE;, ZORAYE, ZRRAEZIR

[FEASES] R765.25 [Xw#RiIRB] A [XZHS] 1672-7347(2006)04-0487-06

Establishment of 2-dimensional gel electrophoresis map and

analysis of proteomics from human nasal polyps

HE Guang-xiang', SUN Hong"*, WANG Tian-sheng', LI Cui*, LIU Huo-wang', CHEN Yu'
(1. Department of Otorhinolaryngology , Third Xiangya Hospital, Central South University ,Changsha 410013 ; 2. Key Laboratory
of Cancer Proteomics of Ministry of Public Health, Xiangya Hospital, Central South University, Changsha 410078, China)

Abstract: Objective To establish 2-dimensional polyacrylamide gel electrophoresis (2-DE)
map from human nasal polyps and normal nasal mucosa, and to identify differential expression pro-
teins of 2-DE map. Methods Samples of nasal polyps and nasal mucosa ( each sample group con-
taining 7 cases) were obtained. The total proteins were extracted and separated by immobilized pH
gradient ( IPG ) -based 2-DE. The silver-stained 2-DE was scanned with digital Imagescanner and
analyzed with ImageMaster 2-DE Elite 4. 01 software. To obtain peptide mass fingerprint ( PMF) of
differential protein spots, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
( MALDI-TOF-MS) was used. The PMF was searched in Swiss-Prot and TreMBL database by Pept-
Ident software, to identify differential expression proteins. Results The well-resolved, reproducible
2-DE maps of nasal polyps and nasal mucosa were established. For the polyps tissues, the average
proteins spot of three 2-DE maps was 825 +78; and 682 + 96 spot was matched with the average
matching rate of 82. 7% . The average deviations of matched spot position were (1.13 +0.16) mm
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in IEF direction and (1.45 £0.21) mm in SDS-PAGE direction, respectively. For the nasal mu-

cosa tissues, the average proteins spot of three 2-DE maps was 936 +62; and 821 +78 spots were

matched with the average matching rate of 87.7% . After comparing the 2-DE maps of nasal polyps

and nasal mucosa tissues, the protein spots were 1 458 and 1 617 respectively; and 1 026 protein

spots were matched. Forty differential expression protein spots were incised from sliver staining gel
randomly and digested in the gel by TPCK-Trypsin. Thirty-four PMFs were obtained by MALDI-
TOF-MS and 24 differential proteins were identified. Conclusion The well-resolved, reproducible

2-DE maps of human nasal polyps and nasal mucosa have been successfully established. Certain dif-

ferential proteins related to the pathogenesis of human nasal polyps are identified.

Key words: nasal polyps;

nasal mucosa ;

proteomics ;  differential expression protein
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£ 5 P (nasal polyps) 2 I JK % LR, KW &
Bik2.7%" ERBIAESMAREBEY £
EWAMEnE REEHEERLBELSELREKE
AR, MEORSEHMDENFREEREAA
WEABRFRELATHEANLF . BERK
H¥RNBE SENAE, FERILEAERER
BEBNSAMR,EFER, EARHAER ZMN
AFALREREZRIE BITRNAYHERARZ

FOHRETREEEXNERDY , BRARR
MNEHRAZX—2HFHERATF  ABE . FHFK
Fx—AERFREBRNMERILE, L LA
BEARBIHNERXRRE.

1 #HRER®

1.1 ##

1.1.1 #X BEALRNBRAFHEHAREL

16, IBMAPEAFMBEZERERR A 7
BIBRERBAS,H 6 6, & 1 4, F# 18 ~54
&%t BR 4 B R R B A4k B R R W R A i P
BHEE, KFH6H, &1 fl,FiR24~46 %,
1.1.2 &A B BB EE(DTT) (L 2
BE B B 17 8 JC W, Tk A BB 4 I TPCK-Trypsin | 8k
AAH WARBRN RREE ALS =R
(TFA) i o-BE-4-BEPWER(CCA) AR
[ Sigma 2 &) 7= & ; [E 40 pH B B T B % ( [PGstrip
pH3 ~10 L,24 ¢cm) ,IPG B ¥ (pH3 ~10) ,
P B, #% Ji ( pharmalyte , pH 3 ~ 10) , 8 35 %, & 0 8
AN G, KRR, AEBEE, PXNAKRBRE, HE
f# , Tris, CHAPS, SDS, NP-40, Triton X-100, PMSF
F1 EDTA #J % 2% [ Amersham Biosciences 2\ & 7= & ;
ZipTipC"™ 2y 35 E Millipore A F P~ fh; ZHEAHE O£
o,

1.1.3 B IPGphor % e 2 £ {{ . Ettan DALT
11 & B 4% B 3K & 4% . ImageMaster 2D Elite 4. 01
6 B 48 43 BT %K {4 . Imagescanner $3 4 { , Labscan 13
¥ ) Fn 43 AT A A PR 4K {4 9 52 B Amersham Bio-
sciences 2 7] = iy ; SaVant ¥ KR4 UL B X H;
Applied Biosystem Voyager-DETM STR Biospectrome-
try™ workstation System 4307 MALDI-TOF-MS Ji 1%
WaEEE ABI AR KBRS ERGE O R EE

=,

1.2 Fik

1.2.1 #HAWEAE AREFOHNEREAORE
& REAMARPERE, HANRE ARE
&R A E DRI & AR %
#HFT o

1.2.2 E4a pH #% & 2-DE # IPGphor %5 1 ¥

ARG M Gorg N BT AT

Wi Uk B 73 21 # 2-DE R E B R

1.2.3 4%
B RN AW BRETMHETREE

1.2.4 BEBESH B I & AR 43 15 P AT
GO A BN AT AN EMNEE K Gor-
bett & {7 R TR

1.2.5 FK#HARAE  HEHILEBOFH OB
BHENEE A 40 4, B REEQ XBRES
Ei%f B, & F 1.5 mL Eppendorf & ", 5T i £ f
4% LSS A B LRTEHET,

1.2.6 JFR#5# il & 47 # B & £ MALDI-
TOF-MS {437, R A Li % v 4 19 KR 07 ¥k
#H1T

1.2.7 %EAEEH i 1t R P AT A
YiEREMRAMBLNEARE RS RLE (Ex-
PASY) W 3 ( hitp : //us. expasy. org/ ) , i il Peptl-
dent %K {4 25 1) Swiss-Prot and TreMBL ${$E . % A
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&M R B B 4% i 72 800 ~ 4 000D
(I1D=1u),YMEBER AL, EZW pl HIREZEE
Jg+1.0pH, R Mr IRETEHEH +20% , K5
FRABRERMWBEBAYRECDR, BRAIBNA T2
EHEMIA KB REBERRREERE £0.5
D, & F%&+$E[M + H]* 1 monoisotopic , 2 it 4 BE A
R B 2 2 bk & B2 ( Carbamidomenthyl-Cys ) , 8% 3% £ #
HBWEE S NEGR, AR 1 LU L, B/NEAD
NN S

2 &5 LS

2.1 2-DE Bif#hst L MEZHETHRELA
BRBRBEF -2 #ITT 3 KELE M 2-DE
R, &3 3 ¥k 2-DE E % IEH H ML, K A Image
scanner [& 18 37 1% 3% B E {& 1 ImageMaster 2D Elite
4.01 54301, 784 (6] #9328 (B I A6 00 B 2 B
HB R BB R(825 £78) 4, (936 =
62) 1, S HREMEE , FHIW B ENS
ERCETHKREDRAILE, 4R 58 H YT
Bl s Bh (682 £96) A, BEH AR (821 +78) I, K
S OCERE 4y A 82. 7% FI8T. T% . BEA
{3 B A T PR K I #% Corber 257 3% 8 1 J7 ok o
T EEERE S EBRM 3 R H A E AR
BB #1050 M E QAT ERE o,
RAZHBEWEARAEMNE FERYNER
P, AR ] 28 | B A E TEF J7 (0] /9 F 2 2 9
(1.06 0. 14) mm,SDS-PAGE 7 ] 3 F- ¥ {fi 2
(1.21+£0.25) mm,
2.2 EFRBEAREA2D BEG LRI
EHEFGTHNRABRARBEHRSE 7 H 435 #
fTT2-DE, RUEBEHEM A IEFMEML, KL
PI 4 ~8 Fil Mr 20 ~ 75 kD i [l &9 % 9 i BE 5 o0 £
B Bl RE—KAHE2-DERLER, B2 &—

BB H2-DE B %K, FlF ImageMaster 2D Elite
4.01 AT TIES, B B AR EBF R M &
BOEESL T B i P R P, BB AT 2 R
412-DE EEM P HEKEE AEANSRBEE
B ARG H A 1458 R 617 A, P ILE &
R 1026 1,
2.3 MELDI-TOF i sz BE T Ea K
i data explorer™ BR BRR B SE (B 3) , R )5 #
TR VAR R B T P00 | uB o IR] i 2R & 4R AR
P B R (& 4), Fl A peptldent 2 i) B 14 i A
MALDI-TOF - MS %5 #& 7% BR il 4 1L &) #5 3] %% {F T &
% Swiss-Prot A}t TrEMBL (4 FE ., A T FSEIEA
GERMERE, N BFEMBE LA RE LR
— L BB S (NO F1 PO) AT T B i 43 #7 , iE
FLX WA & F— & B (Q8TCQ6 , Hypothetical
protein) , Bl 2-DE % & F #8 [ 7 & i) & B A R
FFEE . KRB & E BB AR R
HAW(%) AABEHNANBRR P EREH
TR (85 £34) 4, BEMEREDLES XN
FEMBERRNANA TG MEELKEREBK
PEAIL40 A, H 20 M NTER R ERE (E
1), A0 ERERERNALAPRE(EL),
40 S RIBHE A B AP RS 34 KRR
OB, R 6 B E A R RE KRB 18K
Bk, #ITRBEEN, BERNERF3I M. (1)6
MRA VLB E PR E AR (2)4 MLEE
b €L S D A = R B S IR 3L A
W — A MR (3) 24 AN 7E B P P IT D B A
GHERBERWCHEAR, HP 10 MEEFHBEP
AREMBBRPERBMNEDRA, 14 ME
EBEPRHAATHERE, MBHBEHHA DT REH
BHEA(ER D,

£ 1 Peptldent X {4-7E Swiss-prot/ TrEmbl $iEEFH RIIWE R R IXEHK
BAAHS LERKEE  BEETHNS EERARK HEE HNGFRE JFIIEREE(%)
NO 5/17 Q8TCQ6 Hypothetical protein undefined undefined 34.9
N1 4/16 P01877 Ig alpha-2 chain C region undefined undefined 13.2
N2 4/13 092492 Cholecystokinin-B receptor/gastrin receptor undefined undefined 19.4
N6 4/14 P29992 Guanine nucleotide-binding protein G(y) 5.51 42123 21.2
N7 4/17 Q03405 -2 Monocyte activation antigen Mo3( CD87 antigen) 5.83 32030 16.2
N§ 4/12 000322 Uroplakin Ia (UPla) (UPKa) 5.16 28 878 36.0
N9 4/13 Q14964 Ras-related protein Rab-39A 6.90 24 869 18.4
N13 4/16 P55212 Caspase-6 subunit p18 6.82 18 067 24.4
N14 6/16 Q93038 Apoptosis-mediating receptor DR3 6.71 23197 20.1
N16 5/13 Q96NV3 Hypothetical protein FLJ30030 8.00 18412 38.9
N17 5/17 P56706 Wnt-7b protein 8.96 35679 19.5
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BEARRS WEMKERE  BEEFIS BEREARK FHE WNAFRE FIEDE(%)

PO 4/14 Q8TCQ6 Hypothetical protein undefined undefined 23.8
P1 5/19 Q8IYPS Insulin-like growth factor binding protein 1 undefined undefined 34.4
P3 4/17 P36959 GMP reductase 1 6.60 37418 24.1
P5 4/16 Q13093 Platelet-activating factor 6.99 471792 15.3
P6 5/16 P05362 Intercellular adhesion molecule-1 7.56 55216 16.1
P7 4/10 PO8910 Abhydrolase domain containing protein 2 6.24 48314 12.5
P8 6/20 Q9UQ61 Tumor suppressor p53 6.87 43711 31.8
P10 4/14 Q9BPZ7 SAPK interacting protein 1 7.24 59112 15.2
Pl1 6/23 P10828 Thyroid hormone receptor beta-1 6.68 521787 13.7
P12 1024 Q12933 TNF receptor associated factor 2 7.66 55 859 21.2
P13 6/18 Q14865 Modulator recognition factor protein 2 undefined undefined 19.3
P15 7/16 P09382 Galectin-1 ( Lactose-binding lectin 1) 5.34 14 584 78.4
P17 5/16 Q9Y3C8 Protein CGI-126 ( Protein HSPC155) . 6.91 19 458 18.6
P18 5/14 Q96E17 Ras-related protein Rab-3C 5.09 25952 29.5
P19 7/19 P19883 Follistatinundefined 5.31 34754 25.1
Ni (R FBFE 2-DE %17 B4 AT R Rl 22 R B A S, P RFEB S A 2-DE BT R
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Fig. 1 Two-dimensional electrophoretic map of human nasal mucosa and the Fig.2 Two-dimensional electrophoretic map of human nasal polyps and the

identified differential expression protein spots
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By EBREW . PR BMES A 2-DE
BigREHRA¥HROXE, B TARBIH
BERURAKER, X THRAMPR, AHN
E 4 pH B4 HE 2-DE RGN BBRAZIR. A
ALK BEERNMBRBERAKRE AN E
BEEHFEMMBEX2DEXN EHEEFFTTERHE
ROEFMH & . 2-DE R HEUALREFTE
PRERFHE -, HELZ K KHEMN.2-DE
V% 28 B R B B M G B R M R 45 R
HBEAWE, ALRBEHEEK I RELZLE A
BERETEIEF FmEHRER(1.06£0. 14)
mm , SDS-PAGE J5 [al f X 1w 2 R (1.21 £0. 25)
mm, %R 5 Corbett %' B ML RERY A, #
AALBRRBTEHBGEN STHEGTNEE LY
MAERRBEFHEH LW 2-DE @ Ik B %
(H1,2),

AE X B R F B B P 2-DE ElE
40N EREBEHRKHETT PMF 47, 31 2 %€ 1
UANEAR, HPERF BRI FEERE, MALRH
PERSHEARA 0N ERBRRAPARE,
MEFHBHPERENEORL 14 1

Y¥EWMERRBEARY Kb AEFZAH
BMEFMESZHEF, XEARHENFREXETT
REASANRBIEEEEA. AEH D@/
R 1% 46 B F ( platelet - activating factor , PAF ) & £ ik,
MAFBEPTLEE, PAF B /E AR 58 A9 R %E
MR, REBEARE A2 P AR RBEAR M Y, K
AYEHFERIIME BT G L R 4 A
TR R AR AR 2 W . A PR K W, PAF @ 3 dE
75 2R IR S T RORL 40 B R o 4 B TE S
FE R RE, I B PAF 3 222 X g BROR 40 i 1 3R
SR AR, PAF AT LU o B 56 8 o 4 3 3 k1
HO BT USHHEREREE S wE M,
X EEEE MR REEEERFEA DY
WHmMEARESAREMERWEERRIE., X
HREA, UEBRAN AR EWRE AP PAF
RBBERTHEEREARIEMELAR™ W
B PAF [ LI B IR BB N, XEMARR,
PAFER BN AMPWIERTREZFEMK,
VA A I 40 B (0 H R WE BRI ) LR AR AR
20 0 384 A AR S K e '

—BAN, BERNMEEREAME bR

M AIERR AL, RYE MM S FHEAR R
WREFE THM 078 ER, H b 40 6 & W
4+ F (intercellular adhesion molecule-1, ICAM-1) &
THEEN—F, AMREA, ERHERN4T
ICAM-1 W REKBFPA B ER S, €7 ICAM-1
EREARFIRAEEEA. YAEENR
REB,BERNPICAM-1 WREBEER, MAES
W TR A I 1) 2 i . 3 AR CT 5 T 9 k9 ICAM-1
TEREWTHERAGEERE" 78 v BRB 4
Bk BB B P ICAM-1 /3% 3k B¢ LA AP 4 R0 4
MAEMAEEANBERE"  XEFRHERRT
ICAM-1 RESANEREAMBEVNEEREK.
EREMNEELRSEANRERRESAN -5
iE, MXFREREFZHRHEFEMAT=EM,
WA RERBMETERF RN RERMG &
RIREMER, URBIEREXNAERER.

AXBBRERSRERFNFERED R
( insulin-like growth factor binding protein 1) A LA 5| &
WrHL FERBARMBG"  AHRFRR
WHALATZEEOREEH B 2T 5RERAAL
KK, ARHEE-BHR. pS3 BRAREER
MEEN, RABMANFEREETF, EELH
5 40 M8 S 353 F0 55 3 40 O 08 T 4E R 40 B OE R D
e,

ERARBEMNAI I MELER, BT K
EEBREMEEGHETEHTHIE, EdEQK
HEXHEERIHRTE. AHRBRAIBET
BEAWMBRM2-DE B, M ERREBEA R
IR, RATHZHREFMERETH
REBERFFL(F)HE, XEBEEMIEMEN
ER,EMNELRRARRIHEHWIERE T T
—H 5.
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