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3§ﬂ1iﬁﬂv1 (Materials and methods)
1) Patients and tissue samples

Tissue samples were classified into 2 groups according stage of disease; early stage group (or non-metastatic
group), and late stage group (metastatic group). Fresh tissue of normal breast tissue, breast cancer tissue and
metastatic axillary lymph node were obtained at the time of surgical resection from 11 breast cancer patients of
Songklanakarind Hospital, Faculty of Medicine, Prince of Songkla University, Songkhla. The selected tissues were
removed from the resection specimens and stored at -70°C until processing. The patients were staged accordingto the
American Joint Committee on Cancer (AJCC) 6th edition staging manual. Histopathological characteristics were
reviewed and confirmed by a single pathologist before use in the study. The research protocol was approved by the

Research Ethics Committee of the Faculty of Medicine.
2) Sample preparation and Protein extraction

To obtain the representative area, each sample was sectioned in 0.5 pm thickness at -20 °C, stained with

routine H&E and examined under light microscopy. If the tissue sections still contain undesirable areas, the original



gross tissues were trimmed, processed for histological procedures, and examined until the specific area was acquired.

The representative frozen tissues were ground with lysis buffer containing 7M urea, 2M thiourea, 4% CHAPS,.
1% DTT and 2% IPG buffer (pH 3-10). The mixture were then frozen with liquid nitrogen, and thawed. The protein
mixture was centrifuged at 14,000 rpm for 15 min at 4 °C. The supernatant was taken as protein extract for furtl.wr
analysis. Protein concentrations were determined using DC assay (Bio-Rad), which was based on Bradford’s method
with bovine serum albumin as a standard.

The proteins were separated by 13-cm immobilized pH gradient (IPG) strips, pH 3—10 range (linear) followed
by SDS-PAGE. Trace contaminants in the protein solution were removed using 2-D Clean-Up Kit (Amersham
Biosciences) according to the manufacturer’s instructions. Seventy-five micrograms of protein extract were subjected
to IEF in the first step of protein separation for the total 18.8 kVh at 20 °C. The focused IPG strips were then
equilibrated with equilibration buffer I containing SDS and 65 mM DTT for 15 min and with equilibration buffer 1l
‘containing SDS and 135 mM iodoacetamide for 15 min. The second step of protein separation was performed by

12% SDS-PAGE. The protein spots were visualized by silver staining.

3) One-dimension sodium dodecyl sulfate polyacrylamide electrophoresis (1D SDS-PAGE)
Ten micrograms of protein extract was subject to electrophoretic separation using 10% SDS

polyacrylamide resolving gel and 4% SDS polyacrylamide stacking gel with electric current 10 milliamps per gel.
4) Two-dimensional gel electrophoresis (2D SDS-PAGE)

The protein was separated by 13 cm immobilized pH gradient (IPG) strips, pH 3-10 range (linear) followed
by SDS-PAGE. Traced contaminants in the protein solution were removed by using 2-D Clean-Up Kit (Amersham
Biosciences) according to the manufacturer’s instructions. Seventy-five micrograms of protein extract were subject to
IEF in first step of protein separation for the total 18.8 kVh at 20 °C. The focused IPG strip was equilibrated with
equilibration buffer I containing SDS and 65 mM DTT for 15 min and with equilibration buffer It containing SDS
and 135 mM iodoacetamide for 15 min. The second step of protein separation was performed by 12% SDS-PAGE.

The protein spots were visualized by silver staining.

5) Image analysis

The stained gels were scanned with an Image Scanner™ (Amersham Biosciences) at 300 dpi resolution,
and the images were saved as MEL files. The images were further processed by 2D gel analysis software, Image
Master 2D Platinum (Amersham Biosciences). Cropping of the clusters of spots of all images was performed. Protein
spots in the cropped images were detected and matched to a reference gel. The missing spots were added manually to
the reference gel and all matched gels. Mismatched spots were edited and then the intensities of protein spots were
analysed. To eradicate the error of the different levels of stained protein, normalisation was made by calculating the

ratio of individual spot intensity to the mean intensity of protein spots in each gel image.



The comparison of mean intensities of protein spots were compared statistically using t-test for 4
comparison sets: (1) normal breast vs breast tumor of non-metastatic group ; (2) normal breast vs breast tumor of
metastatic group; (3) Breast tumor of non-metastatic group vs breast tumor of metastatic group; (4) Breast tumor of

node-positive group (Tn") and their lymph node metastases (L)

6) Tryptic in-gel digestion

Protein spots were washed with 100 pL de-ionized water, 3 times. To destain silver nitrate from the
proteins, 30-50 pL of 15 mM K,Fe(CN), and 50 mM Na,S,0; was added and vortexed for 1-2 min. This procedure
was repeated until the gel pieces were clear. Afterwards, those gel pieces were washed 3 times with 50 pL of 25 mM
NH,HCO,, 10 min each time and then the gel was dried completely by Speed Vac. Disruption of disulfide bonds
between cyteine residue within polypeptide chains was achieved by adding 50 pL of 0.1 mM NH,HCO,, 10 mM DTT,
and 1 mM EDTA and incubated at 45 °C for 45 min. The solvent was discarded and quickly replaced by a freshly
prepared solution of 100 mM of iodoacetamide in 0.1 mM NHHCO,. The solution was then agitated at room
temperature in the dark for 30 min. The solution was removed and gel pieces were washed 3 times with 50 pL
iodoacetamide washing solution (0.05 mM Tris-HCl, pH 8.5, and 50% acetronitrile), at 10 min each time. The gels
were entirely dried. Thirty uL of working trypsin solution (resuspended trypsin in 0.1% acetic acid, 0.05 mM Tris-
HCl, 10% acetronitrile, | mM CaCl,, pH 8.5) was added and incubated, accompanied with stirring at 37°C overnight.
The mixture was removed to a new tube. The gels were soaked in 2% trifluoroacetic acid at 60°C for 30 min and
vortexed continuously. The gel pieces were placed in 40 pL of digestive buffer (0.05 mM Tris-HCI, 1 mM CaCl,, pH
8.5) and agitated at 30°C for 10 min. Subsequently, the gels were put in a sonicator for 5 min. Forty pL of 100%
acetronitrile was added and incubated at 30°C for 10 min. The mixture was again placed in sonicator for 5 min. Next,
the mixture was pulled on to a new tube and 40 puL of 5% formic acid and 100% acetronitrile (1:1) were added and
incubated in the agitator at 30°C for 10 min. The mixture was sonicated for 5 min and pulled on to a new tube.

Finally, the Speed Vac. was used to dry the samples.

7) Protein identification by MALDI-TOF-MS

Mass spectra chromatogram of protein was obtained using a BRUKER reflex IV MALDI TOF mass
spectrometer. The tryptic digested protein was dissolved in 3 pL of 60% acetronitrile and 0.1% trifluoroacetic acid
(1:1). The matrix solution, 10 mg of A-cyano-4-hydroxy-cinnamic acid was prepared by dissolving in 500 pL of
100% acetronitrile and same volume of 0.1% trifluoroacetic acid. Afterwards, 1 pL of the mixture of tryptic digested
protein and dissolving solution was mixed with 3 pL of matrix solution. Zero point eight pL of the mixture was
pulled up and spotted onto the anchor chip plate. The plate was left to dry at room temperature. Subsequently, the

mixture was ionized using a 337 nm UV laser.



8) Protein identification by LC-MS/MS

Peptides were analysed by LC-MS/MS (Waters, Micromass Q-Tof micro ) . Electrospray ionisation
quadrupole-time of flight (Column C18, 300 um by 15 cm) mass spectrometry was used to analyse the amino acid
sequences of the tryptic peptides. The standard peptide (Glu-fiblinopeptide) was injected into the capitlary column
and afterwards a peptide sample of protein spot was also injected into the same capillary column. Peptides were
separated by 2 eluents, including eluent A (3% ACN, 0.1% formic acid in H,0) and eluent B (0.1% formic acid in
97% ACN). Ninety three percent of A and 7% of B were used at 0 min, 50% of A and B at 35 min, 20% of A and
80% of B at 45 and 49 min respectively, and 93% of A and 7% of B at 50 and 60 min respectively. The system was

run until the peptide separation finished.

The monoisotopic peptide masses for all samples were measured and then searched into the search engine
MASCOT (Matrix Science, London, UK). The data were searched against NCBI non-redundant protein sequence
database. The variable modifications (phospho ST), mass values (monoisotopic), protein mass (unrestricted), peptide
mass tolerance (+1.2 Da) and fragment mass tolerance (+0.2 Da) were included in the search parameters. A
maximum of one trypsin missed cleavage was allowed. Protein identifications were considered to be correct when the

protein score was greater than based Mowse score (p <0.05).
9) Immunohistochemistry

Three micron thick formalin-fixed paraffin-embedded sections were cut and placed on APES coated slides.
The slides were incubated in an incubator at 45°C overnight and then deparaffinized by xylene and further rehydrated
in graded alcohol. Antigen retrieval was accomplished by immersing slides in Tris EDTA buffer pH 9 in a pressure
cooker at 95°C for 4 minutes and immediately cooling down the slides in running tab water for 20 minutes. After
cooling down, they were rinsed by distilled water and then quenched endogenous hydrogen peroxide by 3% H,0, for
5 minutes. The slides were washed in distilled water and immersed in PBS buffer pH 7.6 for 5 minutes. After blotting
the excess PBS, the slides were incubated with 3% normal horse serum to block non specific protein for 30 minutes
in moist chamber. The sections were incubated with antibodies 1 hour as follows: Heat Shock Protein 60 (clone
LK1, DBS Mob313-05, DBS, USA) dilution1:25; Annexin V (clone 1F4-1A5, SERO-MCA2931Z, Serotec, UK)
dilution 1:2,000; Tubulin-B-6 (clone TBNO06, MS-1226-R7, NeoMarkers, USA) ready to use. After antibody
incubation, the slides were washed by PBS buffer and then incubated with EnVision for 30 minutes. The sections
were washed in PBS buffer and then incubated with DAB for color development. After rinsing the slides in running
tab water, they were subjected to hematoxylin for nuclear staining. The slides were dehydrated in graded alcohol and
cleared in xylene and then mounted with adhesive medium. Immunoreactivity against each antibody was evaluated

under light microscopy.



HaMIANH

Y o | & ﬂ'

1) gihenaziredhaifoEo
@ [ Ay A Ao = 9 1 d 9 = L] l = =
aredatipieminndnyunnndihouziaudiuy 11 310 o1gegsznang 36-76 1 1vazvunvedszu:

[ aa @ H 9 I~ [~ v a

T30 waz dnvugnenosImanawdaslumsei 1 Tasagilae 4ie 2 aitluuzisaszezneugnaiuasiia DCIS
=] Y 1 <} { o 1 1 3 :’ <] 9 v <

awnoiludihouzs sszezdu (- fddlilnmsumsnszaelilaemimmies uaz nnnailudihouzGaszes

9y A ] 1 :’ = Y aa @ [l dy 9 a =] v :‘ A

Monimsuninszae llaominnies anvuzganesimevesdrediuiloiiuuilng uzi5e taz deuinnaes

aaraaalugui 1-2

Table 1. Characteristics of the cases used in the study.

Case no. Sample No. Age T PN M  Stage Grade  Histology Sample
1 B517 52 Tis 0 0 0 - DCIS N, T
2 B597 47 Tis 0 0 0 - DCIS T
3 B646 72 1 0 0 I 1 IDC N, T
4 B665 46 2 0 0 ITA 3 ILC N, T
S B700 58 1 0 0 I 3 IDC T
6 B486 76 2 3 0 IIC 2 IDC N, T
7 B621 44 3 2 0 1A 3 IDC N, T,L
8 B635 36 2 3 0 IC 3 ILC N, T,L
9 B666 71 2 3 0 Iic 3 IDC T,L
10 B694 58 1 1 0 A 3 IDC T,L
11 B711 52 3 2 0 1A 3 IDC N, T, L,

Three parameters of TNM classification for breast cancer are shown as 7, size or direct extent of the tumor; pN, degree of
axillary lymph nodes examined by pathological examination; M, presence of distant metastasis. DCIS, ductal carcinoma in
situ; IDC, infiltrating ductal carcinoma; ILC, infiltrating lobular carcinoma; N, non-tumor breast tissue, T, breast tumor; L,

metastatic lymph node.

Fig 1. Normal breast tissue (A). Ductal carcinoma in situ (DCIS) of sample B597(B) *, tumor; N, necrotic tumor;

arrow, basement membrane. (H&E stain)
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Fig 2. Invasive lobular carcinoma of B646 (A). Invasive duct carcinoma (B) and metastatic axillary node of B621 ©)
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Comparison group Statistic Number of significantly changed protein spots
Total Up-regulated Down-regulated

N (n=3) vs T (n=3) Paired t-test 89 79 10

(Mon-metastatic group)

N (n=4) vs T (n=4) Paired t-test 117 105 12

(Metastatic group)

N (n=3) vs N (n=4) t-test 6 ] 1

(Non-metas vs Metastatic)

Tn- (n=5) vs Tn+ (N=6) t-test 23 20 3
(Non-metas vs Metastatic)

Tn-+ vs L (n=5) Paired t-test 37 14 23
(Metastatic group)

4 a I PP Y d 41 2 A
?’m]mﬁﬁ! N= luﬂlﬂ'ﬂﬂﬂﬂ, T = U USITINOTIUY, L= Uz Innauuuvasy

5) ﬂﬂﬂﬂlﬁﬂﬂiauixuﬁgﬁﬂ peptide mass fingerprint (PMF) llag partial peptide sequence (PPS)
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A: Non-metastatic group

Normal tissue vs Tumor tissue

. ID 365 Heat shock protein gp96 precursor

. ID 380 Eukaryotic transiation elongation factor 2

. ID 414 90kDa heat shock protein

. 1D 502 Heat shock 70kDa protein 5

1D 522 Protein disulfide isomerase-associated 4

. ID 530 Serum aibumin

. ID 657 Chaperonin

. 1D 683 Serpin peptidase inhibitor clade A,member 1

© ® N O ;oA W N o

. 1D 700 Prolyl 4-hydroxylase beta subunit precursor

10. ID 702 Protein disulfide isomerase

11. ID 770 Tubulin beta (ID 770)

12. ID 1179 Lactate dehydrogenase B

13. ID 1236 Glyceraldehyde-3-phosphate dehydrogenase
14. ID 1408 Carbonic anhydrase Il

15. ID 1456 Triosephosphate isomerase 1

16. ID 1495 Proteasome alpha 2 subunit

17. ID 1519 Pakinson disease protein 7

18. ID 1542 Manganese-containing superoxide dismutase
19. ID 1552 Prostatic binding protein

20. ID 1644 Peptidylprolyl isomerase A (cyclophilin A)

21. ID 1614 Cofilin 1

22. ID 1646 Chain A cyclophilin A complexed with dipeptide
Gly-Pro

B: Metastatic group

Normal tissue vs Tumor tissue

1.1D 365 Heat shock protein gp96 precursor

2. ID 380 Eukaryotic translation elongation factor 2

3. ID 414 90kDa heat shock protein

4. ID 456 Chain A apo-human serum transferrin (non-
glycosylated)

5. ID 502 Heat shock 70kDa protein 5

6. ID 522 Protein disulfide isomerase-associated 4

7. 1D 530 Serum albumin

8. ID 657 Chaperonin

9. ID 660 Pyruvate kinase

10.1D 683 Serpin peptidase inhibitor clade A,member 1

11. ID 698 Chain A alpha 1-antitrypsin

12. ID 702 Protein disulfide isomerase

13. ID 770 Tubuiin beta

14. ID 894 Enolase 1

15. ID 1236 Glyceraldehyde-3-phosphate dehydrogenase

16. 1D 1266 Annexin 5

17. 1D 1408 Carbonic anhydrase

18. ID 1456 Triosephosphate isomerase 1

19. ID 1473 Chain A crystal structure of lipid-free human

apolipoprotein A-l

20. 1D 1495 Proteasome alpha 2 subunit

21. |D 1497 Peroxiredoxin 3 isoform CRA_a

22. 1D 1519 Parkinson disease protein 7

C: Non-metastatic group vs Metastatic group
Normal tissue vs Normal tissue
1. ID 456 Chain A apo-human serum transferrin (non-

glycosylated)

T umor tissue vs Tumor tissue

1. ID 1266 Annexin 5

2. ID 1379 Carbonic anhydrase |

3. ID 1436 Peroxiredoxin 6

4. 1D 1495 Proteasome alpha 2 subunit
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A: Non-metastatic group

Normal tissue vs Tumor tissue

Metastatic group

Normal tissue vs Tumor tissue

23.
24,
25.
26.
27.
28.

29.

ID 1542 Manganese-containing superoxide dismutase
ID 1552 Prostatic binding protein

ID 1568 Ferritin light polypeptide

ID 1614 Cofilin 1

ID 1644 Peptidylprolyl isomerase A (cyclophilin A)

ID 1646 Chain A cyclophilin A complexed with dipeptide
Gly-Pro

ID 1729 Macrophage migration inhibitory factor

Breast tumor tissue vs metastatic node

1.
2.

ID 414 90kDa heat shock protein

ID 456 Chain A apo-human serum transferrin

(non-glycosylated)

W O N O O AW

10
1

. 1D 502 Heat shock 70kDa protein 5

. ID 698 Chain A alpha1-antitrypsin

. ID 700 Prolyt 4-hydroxylase beta subunit precursor
. ID 702 Protein disulfide isomerase

. ID 770 Tubulin beta

. ID 894 Enolase 1

. 1D 1179 Lactate dehydrogenase B

.ID 1456 Triosephosphate isomerase 1

.ID 1729 Macrophage migration inhibitory factor

C: Non-metastatic group vs Metastatic group

Normal tissue vs Normal tissue

Tumor tissue vs Tumor tissue




@N319N 3 “ﬁﬁ@LL&:Qmawﬁamaagﬂiﬂsam‘hmu 33 Tha NILATZR LGa8LaA309 MALDI-TOF uaz LC-MS/MS

No. Spot Accession Protein name Observed Theoretical PMF LC-MS/MS Reported function(s) Protein expression References
number Mr/pl Mr/pl Identity BMS Sequence Identity BMS Sequence Non-met Met Non-met vs Met Metvs L
score coverage score coverage NvsT NvsT N1vsN2 T1vsT2 TvslL
1 365 gi|15010550 Heat shock protein gp96 94,800/5.22  90,138/4.73 176 66 28 384 44 31 Posses the ability to signal and active immune cells, assists protein N<T N<T - - - Linderoth et al (2000)
precursor folding Melendez et al (2006)
2 380 gil4503483 Eukaryotic translation elongation ~ 90,000/8.72  96,246/6.41  unmatched 66 - 192 41 30 Promotes protein synthesis N<T N<T - - = Caraglia et al (2000)
factor 2
3 414 gil306891 90kDa heat shock protein 78,350/5.46  83,584/4.97 121 66 33 1050 41 32 Helps protein stabilization, controls cell cycle and apoptosis N<T N<T - - T>L Goetz et al (2003)
Neckers (2007)
Pick (2007)
4 456  gi|110590597 Chain A, apo-human serum 71,250/8.10  76810/6.58 unmatched 66 - 916 41 36 Transportation of Fe" to blood plasma - N<T  N1<N2 - T>L  Wally et al (2006)
transferrin
5 502 gi|16507237  Heat shock 70kDa protein 5 70,250/5.50  72,288/5.07 246 66 44 629 44 42 Protein folding, prevention of stress-related protein aggregation, - N<T - - T<L Melendez et al (2006)
translocation of proteins across membranes Torronteguy et al (2006)
6 522 gi|4758304 Protein disulfide 68,750/5.50 72,887/4.96 218 66 38 535 44 28 Maintains estrogen receptor O structure and function, regulates the  N<T N<T - Lt - Schuitz-Norton et al (2006)
isomerase-associated 4 redox state of proteins, anti-apoptotic protein Na et al (2007)
7 530 gi|23307793 Serum albumin 64,000/7.10  71,344/6.13 298 66 60 Searching failed Binds water,cations (such as Ca2+, Na+ and K+), fatty acids, N>T N>T - - - Sugio et al (1999)
hormones, bilirubin, and drugs, Regulates the colloidal osmotic
pressure of blood
8 657 gil31542947  Chaperonin 55,750/5.82  61,187/5.70 - - - 420 41 30 Prevents protein aggregation, helps protein folding, functions as N<T N<T - - - Chandra et al (2007)
pro-survival and pro-apoptotic molecules
9 660 gi|35505 Pyruvate kinase 54,250/9.10 58,411/7.58 - - - 612 41 46 Enzyme involved in glycolysis - N<T - - - Hennipman et al (1988)
10 683 gi|15990507  Serpin peptidase inhibitor, 54,375/5.42 46,850/5.37 129 66 36 491 41 29 Inhibits serine protease, functions as chaperoning proteins or N>T N>T - - - Kueppers (1973)
clade A, member 1 transporting hormone
11 698 gi|157831596 Chain A, Alphal-Antitrypsin 52,750/5.50  44,280/5.37 111 66 36 401 57 31 Inhibits serine protease, functions as chaperoning proteins or - N>T - - T>L Kueppers (1973)
transporting hormone
12 700 gij20070125  Prolyl 4-hydroxylase, beta 53,875/5.13  57,480/4.76 109 66 56 849 42 37 Involves in hydroxylation of prolyl residues in preprocollagen, N<T - - - T<L John (1993)
subunit precursor catalyzes the formation,breakage and rearrangement of disulfide
bonds, Inhibits aggreagation of misfolded protein, binds thyroid
hormone, roles in both the influx and efflux of S-nitrosothiol-bound
nitric oxide, functions as a subunit of the microsomal triglyceride
transfer protein complex
13 702  gi|860986 Protein disulfide isomerase 51,750/6.85  5,7043/6.10 - - - 351 42 45 Maintains estrogen receptor 0 structure and function, catalyzes N<T N<T - - T<L Schultz-Norton et al (2006)
thiol-disulfide exchange reaction through two thio-redoxin-like Sook Na et al (2007)
domains, anti-apoptotic protein
14 770 gi|18088719  Tubulin, beta 49,025/5.39  50,096/4.75 unmatched 66 - 782 42 59 Microtubule protein N<T N<T - - T<L Luduena (1993)
15 894  gil4503571 Enolase 1 43,325/8.72  47,481/7.01 80 66 47 907 42 69 Interacts with the cytoskeleton system to promote the migration of . N<T - - T>L Liu and Shih (2007)

tumor cells, plasminogen-binding receptor
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No. Spot Accession Protein name Observed Theoretical PMF LC-MS/MS Reported function(s) Protein expression References
number Mr/pl Mr/pl Identity BMS Sequence - ldentity BMS Sequence Non-met Met Non-met vs Met Metvs L
score coverage score coverage NvsT NvsT N1vsN2 T1vsT2 TvsL
16 1179 gil4557032 Lactate dehydrogenase B 33,350/6.82  36,900/5.71 - 66 - 346 42 43 Carbohydrate metabolism, involves energy production N<T = = - T<L Schwartz (1973)
17 1236 gi|7669492 Glyceraldehyde-3-phosphate 32,350/8.81  36,201/8.57 unmatched 66 - 210 42 15 Involves glycolytic pathway, nuclear tRNA transport, apoptosis, N<T N<T = - - Harada et al (2007)
dehydrogenase DNA repair, DNA replication in the nucleus, vesicular transport,
membrane fusion
18 1266 gil4502107 Annexin 5 31,675/5.39  35,971/4.94 unmatched 66 - 527 42 53 Inhibits protein kinase C - N<T - T1<T2 - Gerke and Moss (2002)
19 1379 gil4502517 Carbonic anhydrase | 28,400/8.66  28,909/6.59 - - - 212 42 55 Maintains acid-base balance in cytosol of red blood cell and = - - T1<T2 - Nogradi (1998)
Gl tract
20 1408 gil4557395 Carbonic anhydrase | 27,600/18.57 29,228/6.87 unmatched 66 - 123 41 36 Maintains acid-base balance in cytosol in almost ubiquitous tissue N<T N<T - - - Lloyd et al (2005)
21 1436 gil4758638 Peroxiredoxin 6 26,050/7.80  25,133/6.00 110 66 43 372 42 72 H,0, -scavenging enzyme in cytoplasm and nucleus - - - T1<T2 - Chang et al (2007)
22 1456 gi[17389815  Triosephosphate isomerase 1 25,700/8.59  26,910/6.45 123 66 40 457 42 54 Glycolytic enzyme N<T N<T oy - T<L Ralser et al (2008)
23 1473 gij90108664  Chain A, Crystal Structure Of Lipid- 25,100/5.74  28,061/5.27 - 66 - 313 42 63 The major protein component of HDL-cholesterol, a cofactor for - N>T - - - Chang et al (2007)
free Human Apolipoprotein A-l cholesterol acyltransferase (LCAT, ACAT) Jiang et al (2006)
24 1495 gi|4506181 Proteasome alpha 2 subunit 24,275/8.64  25,996/6.92 - 66 - 80 42 5 Protein degradation N<T N<T - T1<T2 - Almond and Cohen (2002)
Lipkowitz (2003)
25 1497 gi|119569781 Peroxiredoxin 3, isoform CRA_a  24,075/7.36  24,941/5.73 = unmatched 66 - 168 42 35 Mitochondrion-specific H,0, -scavenging enzyme - N<T - - - Karihtala et al (2003)
Nonn et al (2003)
26 1519 gi|31543380  Parkinson disease protein 7 23,625/7.49 20,050/6.33 unmatched 66 - 116 42 61 Helps protein folding, Refolds damage protein, Delivers selected pro  N<T N<T - - - http://ghr.nim.nih.gov/
to proteasome gene=park7 (31/3/2009)
27 1542 gi|62912502 Manganese-containing superoxide 22,425/8.77  23,681/7.34  unmatched 66 - 94 42 13 Antioxidant enzyme in mitochondria N<T N<T - - = Marklund et al (1982)
dimutase
28 1552 gil4505621 Prostatic binding protein 22,600/9.02  21,158/7.01  unmatched 66 - 373 42 70 Controls activity of kinases, serine protease inhibitor N<T N<T - - ) Hengst et al (2001)
Granovsky and Rosner (2008)
29 1568 gil20149498  Ferritin, light polypeptide 21,325/6.24  20,064/5.51 unmatched 66 - 155 42 50 Storages iron in a soluble and non-toxic state in cell - N<T - - - Guner et al (1992)
30 1614 gi|5031635 Cofilin 1 (non-muscle) 17,725/9.28 18,719/8.22  unmatched 66 - 341 42 50 Depolymerizes filamentous F-actin, inhibits the polymerization of N<T N<T - - - Hotulainen et al (2005)
monomeric G-actin in pH-dependent manner, involves in the
translocation of actin-cofilin complex from cytoplasm to nucleus
31 1644 gi|13937981  Peptidylprolyl isomerase A 15,850/8.89  18,228/7.68 unmatched 66 - 187 43 53 Catalyzes the cis-trans isomerization of the peptide bonds N<T N<T - - = Choi et al (2007)
(cyclophilin A) preceding proline residues
32 1646 gi|1633054 Chain A, Cyclophilin A Complexed 15,788/9.11  18,098/7.82 115 66 35 Searching failed Catalyzes the cis-trans isomerization of the peptide bonds N<T N<T - - - Choi et al (2007)
With Dipeptide Gly-Pro preceding proline residues
33 1729 gi|l4505185 Macrophage migration inhibitory 11,050/9.23  12,639/7.74 - - - 112 42 26 Regulation of macrophage function in host defense through the - N<T - - T>L Bando et al (2002)

factor

suppression of anti-inflammatory effect of glucocorticoids

Non-met=non-metastatic group, Met=metastatic group, N=normal breast tissue, N1= normal breast tissue of non-metastatic group, N2= normal breast tissue of

metastatic group,T=tumor breast tissue, T1= tumor tissue of non-metastatic group, T2=tumor tissue of metastatic group, L=metastased axillary lymph node,

BMS=Base Mowse Score. Protein scores greater than base mowse score are significant (p<0.05). p-value is lesser than 0.05 that indicates significant

differences in protein intensity.

S
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6) #an13803 Immunohistochemistry (THC)
Heat Shock Protein 60 (HSP60)
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Table 4 Results of immunohistochemical staining for HSP60 and Annexin V.,

Section num Disease status HSP60 Annexin V
N T TvsN N T L  TvsN LvsT
1 S45-8011 (case) Non-Metas 0 2+ T>N 0-1+ 0 - T~N -
2 S46-5990 (case) Non-Metas 0-1+ 2-3+ T>N 0-1+ 0 - T~N -
3 S48-3911 (case) Non-Metas 0 3+ T>N 0 0 - T~N -
4 $53-3393 Non-Metas 0 2+ T>N 3+ 2+ - T>N -
5 S$53-0291 Non-Metas 0 2+ T>N 0-1+ 0-1+ - T~N -
6 S$53-0563 Non-Metas 0 3+ T>N 0 2+ - T>N -
7 S47-3048 (case) Metas 0 1-2+ T>N 0 0-2+ 3+ T>N L>T
8 S49-6077 (B694)  Metas 0 2+ T>N 0 1+ 2-3+ T>N L>T
9 S50-5676 (B711)  Metas 0 2+ T>N 0 0 2+(f) T~N L>T
10 S52-13738 Metas 0 2+ T>N 1-2+ 1-2+ 0-2+ T~N L>T
1l 852-14919 Metas 0 2+ T>N 0-1+ 0-1+ 2+(f) T~N L>T
12 S52-8297 Metas 2+ 2+ T~N 2+ 2+ 0 T~N L<T

T, tumor; N, normal; L, axillary lymph node
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Table 5 Results of immunohistochemical staining for Beta-tubulin

Intensity of IHC staining Summary of comparison

Section Num Disease status ~ Normal Tumor Node TvsN LvsT
1 S45-8011 A DCIS 2+ 2+ - T=N
2 S46-5990 C DCIS 1+ 2+ - T>N
4 S48-3911 G Non-metas 2+ 2+ - T=
5 S45-3476 G Metas 1+ 1+ 2+ T= L>T
6 S47-0757D Metas 2+ 2+ 3+ T=N L>T
7 S47-3048 L Metas 1+ 2+ 3+ >N L>T
8 S48-4818 D Metas - 1-2+ 3+ - I>T
9 S50-5676 A Metas 2+ 3+ 3+ >N L=T

HUKnA: T, tumor; N, normal; L, axillary lymph node

8 N g s
£ e A

(A) S53-0563, normal

=
A) S53-0563,

# e

( invasive tumor

e

5%
e

A % \ o - J”’L; e ]

%1%‘@1}« . %, °
(D) S50-5676, invasive tumor

(C) S50-5676, normal
Ifig 12. THC staining for HSP60. Normal duct (A) and invasive carcinoma (B) of S53-0563 (non-metastatic case)

and normal duct (C) and invasive carcinoma (D) of S50-5676 (metastatic case).
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Fig 13 THC staining for Annexin V. Normal duct (A) and invasive carcinoma (B) of $53-0291 (non-metastatic

case) and normal duct (C) and invasive carcinoma (D) of S49-6077 (metastatic case).

(C) S46-5990, invasive tumor

s

o Y % bt

(E) S47-757, invasive tumor

e

(D) S47-757, Normal
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(G) S47-3048, Normal (N) and (H) S47-3048, invasive tumor (I) 847-3048, node

surrounding tumor (T)

IFig 14. . THC staining for beta-tubulin. Normal duct (A), insitu (B) and invasive carcinoma (C) of S46-5990 (non-

metastatic case) and normal duct (D, G), invasive carcinoma (E, F) and metastatic node of S47-757 and S47-3048
(metastatic cases) respectively.
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® 90kDa heat shock protein ® 90kDa heat shock protein
® Annexin 5 ® Annexin 5
® Chain A cyclophilin A complexed with dipeptide Gly-Pro | @ Heat shock 70 kDa protein 5
® Chaperonin ® ' Protein disulfide isomerase
® Heat shock 70 kDa protein 5
® Prostatic binding protein
® Protein disulfide isomerase
® Protein disulfide isomerase associated 4
°

Peptidylprolyl isomerase A (cyclophilin A)

Anti-oxidant
® Manganese-containing superoxide dismutase
® Peroxiredoxin 3, isoform CRA_a

Anti-oxidant
® Peroxiredoxin 6

Glycolytic enzyme
® Glyceraldehyde-3-phosphate dehydrogenase
® [actate dehydrogenase B
® Pyruvate kinase
® Triosephosphate isomerase 1

Glycolytic enzyme
® Lactate dehydrogenase B
® Triosephosphate isomerase 1

Cell migration

® Enolase 1

® Serpin peptidase inhibitor,clade A,member 1
® (ofilin 1 (non-muscle)

® Chain A, alphal-antitrypsin

Cell migration
® Enolase 1

® Chain A, alphal-antitrypsin

Metabolisms and homeostasis

® Carbonic anhydrase 11

® (Chain A, apo-human serum transferrin

® Serum albumin

® Chain A, Crystal Structure Of Lipid- free human
apolipoprotein A-I

® Ferritin, light polypeptide

Metabolisms and homeostasis
® Chain A, apo-human serum transferrin
® (Carbonic anhydrase [

Protein synthesis
® FEukaryotic translation elongation factor 2
® Prolyl 4-hydroxylase, beta subunit precursor

Protein synthesis
® Prolyl 4-hydroxylase, beta subunit precursor

Protein degradation
® Parkinson disease protein 7
® Proteasome alpha 2 subunit

Protein degradation
® Proteasome alpha 2 subunit

Protein proliferation
® Tubulin, beta

Protein proliferation
@ Tubulin, beta

Immune defense
® Heat shock protein gp 96 precursor
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Immune defense

® Macrophage migration inhibitory factor
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Table 4 Results of immunohistochemical staining for HSP60 and Annexin V.

Section num Disease status HSP60 Annexin V
N T TvsN N T L Tvs N LvsT
1 S45-8011 (case) Non-Metas 0 2+ T>N 0-1+ 0 - T~N -
2 S46-5990 (case) Non-Metas 0-1+ 2-3+ T>N 0-1+ 0 - T~N -
3 S48-3911 (case) Non-Metas 0 3+ >N 0 0 - T~N -
4 §53-3393 Non-Metas 0 2+ T>N 3+ 2+ - >N -
5 S53-0291 Non-Metas 0 2+ >N 0-1+ 0-1+ - T~N -
6 S53-0563 Non-Metas 0 3+ T>N 0 2+ - T>N -
7 §47-3048 (case) Metas 0 1-2+ >N 0 0-2+ 3+ T>N L>T
8 S49-6077 (B694)  Metas 0 2+ T>N 0 1+ 2-3+ T>N L>T
9  S50-5676 (B7i1)  Metas 0 2+ ™N 0 0 2+(f) T~N L>T
10 S52-13738 Metas 0 2+ >N 1-2+ 1-2+ 0-2+ T~N L>T
11 S52-14919 Metas 0 2+ T>N 0-1+ 0-1+ 2+ T~N L>T
12 852-8297 Metas 2+ 2+ T~N 2+ 2+ 0 T~N L<T

T, tumor; N, normal; L, axillary lymph node
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