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Fig.1 2-D gel map of invasive cancer tissue of human bronchial epithelium

The gel was visualized by silver staining. Arrowed are proteins that were differentially expressed between dysplasia and invasive cancer.
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Fig. 2 Quantitation of variable protein abundance of
EGFR, c-Jun and Mdm2 in brenchial dysplasis and
invasive cancer

[]: dysplasia; WM: invasive cancer.
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Table 1 Matching of protein spot- ¢l peptide mass fingerprint data with protein Q86WI4 in database

User mass Matching mass A mass/u #MC Modification Position Peptide
1 092.5139 1 092. 4601 —-0.0537 0 15~23 FMIYNSCAR
1 165. 5444 1 165. 4765 —-0.0678 0 1 xCys_ CAM, 1 xM30 15~23 FMIYNSCAR
1 179. 5464 1 179. 4922 -0.0541 0 1 x Cys_ PAM, 1 xMS30 15 ~23 FMTYNSCAR
1 475. 6864 1 475. 7134 0. 027 1 1 xCys_ PAM 12 ~23 ALKFMTYNSCAR
1 838. 8320 1 838. 8809 0.048 0 2 xCys_ CAM 24 ~ 30 LCLNQETVCLASTAM K

#MC: Missed cleavage sites
68. 3% of sequence covered:
1 11 21 31 41 51
| \ \ | | |
1 mdpaeavlge kALKFMTYNS CARLCLNQET VCLASTAMK: e

Table 2 Characterized differentially expressed proteins between human bronchial dysplasia and invasive carcinoma

Spot  Expression  Expression in  Ratio Peptide AC Description pf M Coverage
number in dysplasia  carcinoma matches
Dcal 141 167 £862 6403 £416  22.46 5/21 QOH3C8  Truncated epidermal growth factor undefined undefined  18.3%
receptor ( Fragment). -Homo
sapiens
Dea2 16 306 +864 82015 +133  5.03 23/45 P05412  Transcription factor AP-1 ( Activator  8.90 35675.57  60.4%

protein 1) (APL) ( Proto-oncogene
c-jun) ( V-jun avian sarcoma virus 17
oncogene homolog ) (p39). - Homo
sapiens ( Human )
Dca3 81 813 +603 0 4,29 095903 Hypothetical protein ( Fragment). undefined undefined 22 6%

- Homo sapiens ( Human )

Dcad4 43 685 +257 0 6,30 Q8TBY5  Similar to GDP dissociation inhibitor undefined undefined  25.5%

2 (Fragment). - Homo sapiens

DeaS 96 912 +981 17 361 +335  5.59 17772 094813 CHAIN 3: SLIT PROTEIN 6.70 44524.37  26.0%
C-PRODUCT. - Homo sapiens
( Human).

Decat 39 350 +892 0 11788 Q8WY12 B lymphocyte activation-related 7.00 40 578.18 31.0%

protein. - Homo sapiens

Dca7 114 138 £731 0 5/35 Q7RTS2  Class Il bHLH protein ASCLA undefined undefined  36. 0%

( Fragment). - Homo sapiens

C1 0 74 152 £507 5/23 Q86W1l4  F-box and WD-repeat protein 1B undefined undefined  68.3%
isoform 3 ( Fragment). - Homo

sapiens { Human ).

€2 206 637 £357 9955 £023  20.76 5/32 QOYM49 UEVIBs (EC6.3.2.19) undefined undefined 33 1%
( Ubiquitin-conjugating enzyme E2)
( Ubiquitin- protein ligase)
( Ubiquitin carrier protein)
( Fragment). - Homo sapiens
C3 0 104 376 921 5/48 QO6P16  Cyclin-dependent kinase inhibitor- 7.13 35719.68 14.4%

related protein. - Homo sapiens
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Continued
Spot  Expression  Expression in  Ratio Peptide AC Description pf M Coverage
number in dysplasia  carcinoma matches

o] 0 30 276 £ 817 4,61 P36980 CHAIN 1: COMPLEMENT FACTOR  5.80 28738.37 23.8%
H-RELATED PROTEIN 2. - Homeo
sapiens

€5 77331 £114 463 986 +638  6.02 7711 P13645  Keratin, type | cytoskeletal 10 5.13 59750. 18. 0%

Co 0 8 334 +763 6/69 Q9H41s  DJ340N1. 1 (Novel phospholipase undefined undefined  40. 6%
similar to mouse phospholipase A2
group 1IF ( PLA2G2F) )
( Fragment). - Homo sapiens

€7 12921 +514 24 417 431 5.20 7751 Q15929 DNA binding protein ( Fragment). undefined  undefined  60. 8%
- Homo sapiens

€8 31475 +219 193366 +103 6. 16 12/55 QU6BM3  Similar to zine finger protein 345 undefined  undefined  36. 7%
( Fragment) . - Homo sapiens

€O 0 56 239 £306 754 QOH278  Serologically defined breast cancer undefined undefined 24.6.0%
antigen NY-BR-75 ( Fragment).
- Homo sapiens

C10 0 46 581 + 718 9/68 QU6KRO P63 delta ( Cellular tumor antigen undefined undefined  31.5%
p33) (Fragment). - Homo sapiens

Cl1 0 83 560 + 102 10767 QOBY29 Kruppel-like zinc finger factor X31  undefined undefined  36. 1%
( Fragment). - Homo sapiens

Cl2 0 23 435 + 304 13465 060529  Antigen NY-CO-8 ( Fragment). undefined undefined  35.3%
- Homo sapiens

€13 0 15 809 =207 15/70 P02545  Lamin A/C (70 kDa laminJ. 6.57 73 139.49  23.8%
- Homo sapiens

Cl4 0 62 757 £ 113 5/45 043831 NFX. 1 (Fragment). undefined undefined 68.4%
- Homo sapiens

Cl5 192 756 £567 23 254 +712  B8.28 1191 Q8IV85  DJB31D17. 1.2 (Zinc finger protein  undefined undefined 21.5%
64 homolog (Mouse) , variant 3)
( Fragment). - Homo sapiens

Cle 0 8 120 £482 Q009872 Splice isoform Mdm2-A of Ubiquitin-  4.21 33140.12 47. 0%
protein  ligase E3 Mdm2 ( EC
6.3.2.-)  ( p53-binding protein
Mdm2 > ¢ Oncoprotein  Mdm2 )
( Double minute 2 protein) ( Hdm2 ).
- Homo sapiens ( Human )

C17 0 51 166 + 768 12784 P08709 CHAIN 1: FACTOR VII LIGHT 5.03 17025.93  80.3%
CHAIN. Homo sapiens ( Human)

C18 0 36793 £ 114 9/84 Q960QX7 BA39708. 1 (Integrin, beta-like I  undefined undefined 356.1%

(With EGF-like repeat domains) )
( Fragment) -Homo sapiens

{ Human)
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Spot  Expression  Expression in  Ratio Peptide AC Description pf M Coverage
number in dysplasia  carcinoma matches

C1¢ 0 3720 +402 9,84 P20372  DNA-3-methyladenine glycosylase- 5.7 33872.00 31.2%
Homo sapiens ( Human).

€20 0 11 439 £322 8/64 QoH2X4  IMPACT-Homeo sapiens ( Human). 4. 86 36476.46  48.4%

€21 0 11 452 £584 8748 QOUPIS  U-plasminogen activator receptor form undefined undefined  49. 8%
2-human ( Fragment) -Homo sapiens
{ Human

C22 0 14 090 + 682 T/46 Q86US1  General transcription factor 1I, 1. 4.95 30 408.57 38.0%
-Homo sapiens ( Human).

23 0 31751 224 14/47 QUEGES  Hypothetical protein ( Fragment) -  undefined undefined 51.8%
Homo sapiens ( Human)

24 0 7918 £116 741 P35527  Keratin, type | cyytoskeletal O 5.14 61987.28  23.2%
(CK9) -Homo sapiens { Human)

C25 0 12 505 £ 682 7751 QOUIC8  Leucine carboxyl methyltransferase 1 5.73 38 379.09  30.2%
(EC 2. 1.1.-) (Protein-leucine O-
methyliransferase) ( CGI-68) -Homo
sapiens ( Human )

C26 0 8021 £322 145 QOBWTO  Soluble urckinase plasminogen 5.90 33304.062 41 5%
activator receptor precursor. -Homo
sapiens ( Human

C27 0 59 504 £ 728 4,42 Q13637 Rasrelated protein Rab-32. - Homo 6.08 24 997.29  23.6%
sapiens ( Human )

€28 0 50 183 +112 7743 043609 Sprouty homolog 1 ( Spry-1) undefined undefined 68. 3%
( Fragment) -Homo sapiens
( Human )

€29 0 9. 071 £572 8,210 Q13287 N-myc-interactor (Nmye a) (N-mye 6.18 35 117.00. 28.5%
andSTAT interactor ) -Homo sapiens
{ Human).

C30 0 16 008 £ 902 5424 015492 Regulator of G-protein signaling 16 6.32 2277.66 39.9%
(RGS-R) ( A28-RGS14P) -Homo
sapiens { Human ).

€31 0 12 360 +£315 8,126 P53779  Miogen-activated protein kinase 10 6.80 52 586.00 27.6%

( Sress-activated protein kinase

JNK3) -Homo sapiens ( Human)

Thirty-eight protein spots were included in Table 1. “Dea” stands for excised protein spots from gels of dysplasia, “C” for excised protein spots from gels

of invasive cancer. 4 proteins spots were only expressed in dysplasia, 26 proteins spots only expressed in invasive carcinoma, 8 proteins spots were

different in intensity. including 5 spots that were decreased in invasive carcinoma, and 3 spots that were increased. AC:; Access code; pl: Isoelectric

point; M: Molecular mass.

c-Jun FATEE S FE A M THEE A, L EAM
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Fig.3 Expression of EGFR in human bronchial dysplasia (a ) and invasive cancer tissues (b )
Paraffin sections were prepared and staned with ant-EGFR + DAB, as described i * Materials and methods”. Amows showed positive
reactivity ( » 4003,

Fig. 4 Expression of ¢-Jun in human bronchial dysplasia (a } and invasive cancer tissues (b )
Paraffin sections were prepared and stained with ant-c-Jun + DAB, as deserbed i “Materials and methods”. Arrews showed positive reactivity ( 24000,
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Fig.5 Expression of Mdm?2 in human bronchial dysplasia (4 ) and invasive cancer tissues (b )
Paraffin sections were prepared and stained with anti- Mdm2 + DAB, as descobed in “ Materials and methods”. Amows showed postive
reactivity ( %4000,
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Table 3 Expression of EGFR, Mdm2 and c-Jun in dysplasia and invasive cancer by immunchistochemistry

EGFR

c-Jun Mdm2

Tissue types P
Positive Negative

Positive

P P

Negative Positive Negative

Dysplasia
Invasive cancer 15 (100.00%) 0 (0.00% )

11 (73.33% ) 4 (26.67%)

9 (75.00%) 3 (25.00% ) 0.0752 5 (33.33%) 7 (66.67% ) 0.0287 0 (0.00% ) 12 (100.00% ) 0.0004

10 (66.67% ) 5 (33.33%)
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Comparative Proteomics Analysis of Dysplasia and Invasive Cancer Tissues
in Human Bronchial Epithelia *

WU Xiao-Ying"**, CHEN Zhu-Chu*** , XIAQ Zhi-Qiang"’, LI Cui*®,

WANG Chun-Nian™ , LI Jian-Ling"’, FENG Xue-Ping”, ZHANG Peng-Fei"
{ U Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Xiangya Hospital, Central South University, Changsha 410008, China;
2 Cancer Research Institute, Xiangya School of Medicine, Ceniral South University, Changsha 410078, China;
3 Department of Medical Ultrastruciure, College of Basic Medicine, Central South University, Changsha 410078, China)

Abstract In order to examine molecular markers of dysplasia progression, improved deoxycholate-trichloroaetic
acid (DOC-TCA) extracted total protein of bronchial epithelial. After profiling squamous dysplasia versus invasive
carcinoma of bronchial epithelium using two-dimensional electrophoresis, the patterns were compared and
differential proteins were found with ImgeMaster software and Student t-test (P <0.05>. The selected differential
protein-spots were identified by peptide mass fingerprint ( PMF) hased on matrix-assisted laser desorption /
ionization time-of -flight mass spectrometry ( MALDI-TOF-MS) and database searching. The average spots for
dysplasia and invasive carcinoma were (1 273.00 = 43.31) and €1 326.00 = 66.63 ), respectively. After
matching, the number of spots of differentially expressed proteins between the dysplasia and invasive cancer tissues
were (56.00 8. 963, Thirty eight differential proteins were identified, some of which are known to be involved in
regulating the processes of proliferation, differentiation and tumorigenesis. In particular, c-Jun was up-regulated in
invasive cancer compared with dysplasia. and murine double minute gene 2 ( Mdm2) was enly expressed in
invasive cancer. But truncated EGFR (epidermal growth factor receptor) is reduced in invasive cancer. The
subsequent immunohistochemical analysis of human tissues biopsies also showed a similar expression pattern.
Therefore there are differentially expressed proteins during malignant transformation of bronchial epithelium from
dysplasia to cancer. These differential proteins probably take part in carcinogenesis in different forms. The similar
results of mass spectrometry and immunohistochemistry illustrated the use and reliability of comparative proteomics

to screen relevant molecular markers of carcinogenesis.

Key words comparative  proteomics, bronchial epithelial tissue, differential expression protein,

immunohistochemistry, molecular markers
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