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In the present study, shotgun nano LC-MS/MS proteomics using
laser-microdissection (LMD) of formalin-fixed and paraffin-embedded (FFPE) tissues was conducted to
identify grade- and stage-related biomarkers of prostate cancer (PCa).

Nano LC-MS/MS proteomics was conducted using FFPE tissue of PCa. The tissue samples included specimens
with low Gleason score (GS), specimens with high GS, and biopsy specimens from metastatic PCa. Targeted
cells were microdissected for proteomic analysis. Candidate proteins were selected by pathway analysis
and evaluated by immunohistochemistry. Immunohistochemical evaluation was attempted to validate candidate
markers. The expression of MCCC2 was significantly higher in cancerous tissue than in benign prostatic
tissue. Nano LC-MS/MS proteomics using LMD of FFPE specimens was useful for exploring biomarkers in solid
tumors, including PCa. We found potential biomarker candidates with expression profiles related to grade

and stage of PCa.
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Up-regulated Down-regulated

Control |PRDX6, ANXA1, ANXAS, AL9A1 | THIL, MMSA, MCCC2

DOP2, GDIB, GNMT,
LowGS |AMPN(CD13), GABT,
NEP(CD10), FAS

AIFM1, AGR2, GLU2B, DEFT,
NDKA(nm23), TRFE, BASP1,
GRP75, MDHM, PHB2, MYHS,
MYL6, TPM3, RS3, PLECT,
SFPQ, QCR1, ALDOA, PDIA4,
ATPG, TAGL2

CH60, FLNA, CO4A, TAGL,
M1 |COBA3, MYH11, NPM, DESM, | (none)
COBA2

LMNA, TRFL, ANXA2, HNRPU

High GS EZRI

methylcrotonoyl-CoA carboxylase b (MCCC2)

fatty acid
synthase (FAS) GS
MCCC2 FAS
76
76
No. of patients 76

Mean age (years, range) 62.6 (47-74)
Mean BMI (range) 23.7(18.4-29.3)
Mean PSA (ng/mL, range) 9.7 (3.4-27.5)
Gleason score (%)

4-6 16(21.1)

7 46 (60.5)

8-10 14 (18.4)
Pathological stage (%)

pT2a 6(7.9)

pT2b 51(67.1)

pT3a 14 (18.4)

pT3b 5 (6.6)
No. pos. EPE (%) 19 (25.0)
No. pos. surgical margins (%) 34 (44.7)
Mean prostate volume (cm?, range) 48.5(20-122)
Mean MTD (mm, range) 21.5 (3-55)

MCCC2 FAS

MCCC2

A Control (IHC score 1) B Gleason score 343 (IHC score 1)

C Gleasonscore 4+4 IHC score 2)

Staining score: 0 (negative), 1 (weak), 2 (strong)

FAS

A Gleason score 343 [IHC score2) B Cancer [scorel)/ Normal (score 0)

C Gleason score 4+4 [IHC score 1)

Staining seare. O [nagative), 1 (weak), 2 fstrong)

MCCC2 FAS
body mass index PSA
GS
FAS
MCCC2
MCCC2
IHC score 1or2 ] P
No. of patients 62 14

Mean age (years, range) 62.3 (47-74) 64.4 (58-72) 0.230
Mean PSA (ng/mL, range) 9.3 (3.4-27.5) 11.6 (5.5-21.8) 0.125
Gleason score (%) 0.275

56 15(24.2) 1(7.1)

7 37 (59.7) 9 (84.3)

8-10 10 (16.1) 4(28.8)
Pathological stage (%) 0.035

2 50 (80.8) 7(50.0)

3 12(19.4) 7(50.0)
Neo. pos. surgical margins (%) 0.231

0 36 (58.1) 5(35.7)

1 26 (41.9) 8(57.1)

X 0(0.0) 1(7.1)
Biochemical failure (%) 1.000

No 39 (62.9) 9 (64.3)

Yes 23(37.1) 5(35.7)

Mean MTD (mm, range) 20.9 (3-60) 24.0 (8-35) 0.285

PSA: prostate-specific antigen; pos: positive; MTD, maximum tumor diameter
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