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Fig. 1 Representative protein two dimensional electrophoretic maps
For protein two dimensional electrophore, 800 g protein was loaded onto each linear IPG strips (pH 3~ 10 L) for isoelectrofocusing and separated by

10% sodium dodecylsulfate-polyacrylamide gel electrophoresis. (a) is a representative map from COPD smokers, (b) is a representative map from

non-COPD smokers, and (c) is a representative map from never-smokers, the maps have been clippinged therefore not given the full-scale separated

protein spots. Two dimensional electrophore images were analyzed by PDQuest software to discover different intensity stained protein spots between

groups, and 47 proteins spots were found to been intensity variance more than 1.5 times, for all of the 47 spots, 24 proteins spots (marked with arrows in

images, and spot /(0 was identified to be D4-GDI) were identified by mass spectrum analyses and databese query.
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Table 1 Characterized differential expressed proteins in lung tissue of COPD smokers

and non-COPD smokers when compared with never-smokers

Spot Swiss-prot

Intensity variation”

No. AC Protein name Score  Coverage Smoker  COPD Main function

1 P02675 Fibrinogen @ chain 186 42% 2.2 33 Aggregation

2 P15157 Tryptase a-1 57 14% 0.5 22 Enzymatic activity
3 P02647 Apolipoprotein A-I 153 46% 33 2.2 Metabolism

4 P18669 Phosphoglycerate mutase 1 108 50% 1.1 29 Metabolism

5 P00352 Retinal dehydrogenase 1 162 36% 1.8 3.8 Metabolism

6 P28838 Cytosol aminopeptidase 79 10% 1.1 2.0 Degradation

7 P60174 Triosephosphate isomerase 261 86% 2.7 5.6 Metabolism

8 P12429 Annexin A3 179 45% 0.6 1.2 Signal transduction
9 P09382 Galectin-1 146 62% 2.3 1.2 Signal transduction
10 P52566 D4-GDI 109 63% 1.7 32 Metabolism

11 Q06323 Proteasome activator complex subunit 1 82 25% 1.5 24 Metabolism

12 P30043 Flavin reductase 171 69% 2.3 3.8 Defense response
13 P06702 Protein S100-A9 62 46% 2.8 4.6 Binding proteins
14 P07339 Cathepsin D 146 33% 1.2 2.5 Peptidase activity
15 P04792 Heat shock protein -1 157 73% 2.3 4.7 Defense response
16 P00738 Haptoglobin 64 20% 1.1 1.7 Binding proteins
17 Q16658 Fascin 63 20% 22 3.8 Signal transduction
18 P00918 Carbonic anhydrase 2 86 32% 1.6 4.1 Metabolism

19 Q06830 Peroxiredoxin-1 102 41% 2.4 5.0 Defense response
20 P04406 Glyceraldehyde3-phosphate dehydrogenase 92 37% 1.4 2.8 Metabolism

21 P62937 Peptidyl-prolyl cis-trans isomerase A 136 81% 15 30 Signal transduction
22 P00167 Cytochrome b5 80 47% 1.2 2.8 Defense response
23 Q8WU71 a-Enolase 139 36% 2.5 4.1 Metabolism

24 P60660 Myosin light polypeptide 6 137 53% 2.1 12.6 Metabolism

* The "smoker" in table represents non-COPD smokers, the "COPD" in table represents COPD smokers. The numbers in these two columns

represent times of intensity relative to never-smokers.
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Fig. 2 Matrix assisted laser desorption/ionization time of flight mass spectrometry peptide

mass fingerprint map and SwissProt 56.4 database query result of D4-GDI

(a) given peptides mass fingerprint (PMF) map of protein spot 70, x axis represents m/z and y axis represents intensity. (b) given the database query

result of the PMF map,which shown the PMF map was positive matched (score109, P < 0.05) with D4-GDI. (c) given the capture graph of the database

BLAST result, which shown the observed peptides covered 63% of D4-GDI sequence (matched peptide shown in bold red). (d) given the capture graph

of database mass analysis result between observed peptides sequence and D4-GDI, which shown the mass of observed peptides were precisely matched

with D4-GDI.

Fig. 3 Representative D4-GDI immunohistochemical staining results for subjects

(a) was from never-smoker, D4-GDI immunohistochemistry staining were generally lightyellow. (b) was from non-COPD smoker, D4-GDI

immunohistochemistry staining were generally yellow. (c) was from COPD smoker, D4-GDI immunohistochemistry staining were general brown.

Original magnification: x200

Table 2 The D4-GDI immunohistochemical staining score

distribution (cases/score) comparison between COPD

smokers, non-COPD smokers and never-smokers

Immunohistochemical staining score

" 4 5 6

COPD smokers 24 0 6 18
Non-COPD smokers 24 3 21 0
Never-smokers 24 24 0 0

2.3 Western-blotting #&l| 2%

Western-blotting 45 R 2 7x,  XF #4241 Jili 41 21
D4-GDI &5 B-actin (R AR} 38 584 0.098+0.022,
W H 2 fiti 41 23 D4-GDI 5 B-actin [ AH %f 3% 1A 5%

FE g 0.185 +0.041,

COPD 41 Jifi 41 % D4-GDI 5
B-actin (A XS KA SR E A 0.325+0.073, 3 412 [0
(PR K AT W2 M 22 = (F=52.348, P <0.05).
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Fig. 4 D4-GDI Western-blotting result
and representative pictures
(a) The representative pictures of Western-blotting shown that D4-GDI
expression level in lung tissue of COPD smokers (COPD) was higher
than that in non-COPD smokers (Smoker), and expression level in lung
tissue of non-COPD smokers was higher than that in never-smokers
(Control). (b) Statistic of D4-GDI expression intensity in lung tissue of
COPD smokers (COPD), non-COPD smokers (Smoker), and statistic

difference were tested and show.
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AL 2 Fsos. AREFFUR S A . 9 COPD
W R R COPD FR 3 1 il 4 23 047 Ll e B
JRAFTE, JLkE 24 M ERKIEEA, HSE4
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Mt T 2 AHH T 5 Rho/Rac 55 i [ 45 4716191,
ERT O B DA by 2 1 R A T SR AR RO e A,
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Proteomics Research Focus on The Affection of Smoking to D4-GDI
Expression in Lung Tissue and The Relationship
With Chronic Obstructive Pulmonary Disease”
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Abstract Chronic obstructive pulmonary disease (COPD) development is the result of environmental factors
interact with hereditary factors, and smoking is the primary cause for COPD development. Nevertheless, both the
mechanisms of smoking leads to COPD and the mechanisms of COPD hereditary susceptibility are not well
clarified so far. Proteomics research features high efficiency and rich information, which had provided strong help
for COPD study, and considered has broad prospects in COPD research area. Two dimensional gel electrophoresis
and matrix assisted laser desorption/ionization time of flight mass spectrometry were used in proteomics research
to compare the lung tissue proteome of never-smokers, non-COPD smokers and COPD smokers. By combined
with bioinformatics technology, 24 proteins were identified to be differentially expressioned between groups. The
D4-GDI expression level in lung tissue of non-COPD smokers was 1.7 times to never-smokers, while the D4-GDI
expression level in lung tissue of COPD smokers was nearly twice to non-COPD smokers. For verification,
D4-GDI expression level in lung tissue was detected by immunohistochemical staining and Western-blotting, and
the results was consistent with proteomics research. The results of this study for the first time to description:
Smoking can up-regulate D4-GDI expression level in lung tissue, D4-GDI involved in the pathogenesis of COPD
and may be associated with COPD susceptibility.

Key words chronic obstructive pulmonary disease, proteomics, two dimensional gel electrophoresis, mass
spectrometry analysis, Rho GDP-dissociation inhibitor 2
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