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[ Abstract ] Background and objective Proper tumor markers are useful to diagnosis, prognosis and treatment for
lung cancer. The aim of this study is to examine the levels of alpha-enolase (ENO1) protein in the tumor tissues and peripheral
plasma samples obtained from non-small cell lung cancer (NSCLC) patients, and evaluate its potential clinical significance.
Methods The ENOI protein levels in the tumor tissues and corresponding normal tissues from 16 cases of lung squamous
cell carcinoma were analyzed by Western blot. The ENO1 protein levels in the plasma samples from 42 healthy individuals, 34
patients with lung benign disease and 84 patients with NSCLC were measured by double antibody sandwich enzyme-linked
immunosorbent assay. Results For 87.5% (14/16) of the patients with lung squamous cell carcinoma, the ENO1 protein
level in the tumor tissues was higher than that in the corresponding normal lung tissues. The ENO1 protein level in the plasma
of NSCLC patients was significantly higher than that in the plasma of healthy individuals (P=0.031) and patients with lung
benign disease (P=0.019). Furthermore, the ENO1 protein level was significantly higher in the plasma of patients with lung
adenocarcinoma than that of patients with lung squamous cell carcinoma. Conclusion The elevated levels of ENO1 protein in
the tumor tissues and the plasma samples from NSCLC patients indicate ENO1 may be a candidate biomarker of lung cancer.
[ Keywords ] Lung neoplasms; ENO1; Plasma; ELISA
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WL A i 98 A OC ML 27 2R A bR A5 ) T AR R R
Pl ( carcinoembryonic antigen, CEA) . WHEMAPFE125
( carbohydrate antigen 125, CA12S ) . SR 40 i Je AH %

)i ( squamous cell carcinoma antigen, SCC Ag) . i)
A 19107 A Bt21-1 ( cytokeratin fragment antigen 21-1,
CYFRA21-1) Fif oo G LR ( neuron specific
enolase, NSE ) , {H LA EREE AR

Il LML (alpha-enolase, ENO1 ) 5 NSE[R] & T fist
B, ALTAMT, S e p AU
AR SR B8 2 FHENO L 41 i 5 (v R A 2 Th R A
ZRETE, TR R AR R T R b R AR, e
32 0 LB () ENO 1 AT 2 3 fi 87 24 A1) 2 2 R e B
5 3724 LR A EN O 1] ¢ 08 i A4 1y = 4 iz ™
SE AV T 2N A% B ENO 1] 10450 e 98 4 i 14 2 1 2. L
Chang%F*" %% BLENO LY il HISCHT IR, Fe il 4t i h
Fk, HFAEERAIURIRBUS 22, BT, foR
VLA IEENO LR e S8 A1 it vh RS 2

FA TS 58 2 F T B A0 2 L SO T AR Ry T —
A IR O 23D R R VR Y, L AREN O
M FATHED EN O 147 ] B H BUAE i 8 &SP ] i v
VAR B EERL , FEASTRESE A BAT 170 312K H Western
blot /7 1 FAHTAR IO 3K 22 W [ 4347 ( enzyme-linked
immunosorbent assay, ELISA ) KR 220 i i s e 3 ke
MYV MK HENOLE 19K, FFHIAERTTENO LRy
Jin e AR S ARSI Yl RETE:

1 HRSTE

L1 APRE BT I AR S 19994F-12 7 -200549 A
B 22 e e = e W 3 e e SRRSO i A o AR
B A2 20 ( World Health Organization, WHO ) 20044Ffii
TR L2 E o RUGRE VR TR 2 21~ 0 B AR 1 B b
%% (International Union Against Cancer, UICC ) 20024 %
AT3 S ORI TNM 4] R S8 EA 7 i 7039

LL.1 ZHZUE N AR IR A 52 T ARG 1 1661 55
i35 ( squamous cell carcinoma, SCC ) ¥, W4
65% (442764 ) ; HruB4fl, WH3fl, w7, v
Wi, JCEAER A AL B R R T R 2 T
BT . TG AR VTR 0 e 21 2 8% L 0 749 a2 o 1
WL, 80 "CIRAT.

L1.2 (A FH T ELISARIMSRAE sh 2L 1604, 435 X
AQOIERARE, HAFERS2% (4028658 ) , Btk

300, k120 34T AR BN, ARSI
% (14%-70%) , B30, Lokl s4dE/ N
i, PAAREv60% (372764 ), Jitkeofs, Zt
PE2445 5 A FE 3245 i e N S2 i i (adenocarcinoma,
ADC) , HAui3ifl, twii2efl, mu22f), vise.
FIA SRR ML Y A 32 3 o P B

1.2 Jrik
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300 LAHMI 2R (AL RIPAZLRLE W . 2 1 a1 57
cocktail fIPSMF ) , EF 7K - Z4#30 min, A8 R iEd
BTG5 SRR EL12 000 rpm T4 °C4.020 min,
IS 4E 35, K FIBCA Protein Assay Kit ( Pierce, IL, USA )
AT FE R J15)E T80 "CIRAT

1.2.2 3R WCEE DR FHEDTABUEE S R4 mLEH Ik
i, F4°Ceflr, 1000g, 10 min, JHEMHEK, /335
F-80 "CIRAT

1.3 Western blotf& Il ZH ZHAE i HENO LR /K % H110%
SDS-PAGE /& i HL UK 73 B 78 M J5 i 60 g, Fili
J e T2 T 2 H B ASCKs 23 15 5 1 2R 1 e B 2 A IR 2T 4
R, WIS A IRAES % B NE Wi by vh IR B AL b e
A HAVE A I BRAE RPTAENO LI ISR (11:1 0007
Ft, Edward F. PlowZ{ % Bl ) 4 CIE R I, A&
J& TR B 2o S A P 25 1 ST B P (1:4 000
B, Jackson ImmunoResearch, PA, USA) HEIFIFE
1h. )5 % FHWestern Blotting Luminol Reagent ( Santa Cruz
Biotechnology, CA, USA ) & YGIAF &K, X285
o, W ER. PB-actinff NS EN, fdiH]B-actinfl
Badr (11:3 000, Sigma-Aldrich, MO, USA ) VER—Pi

L4 BHUAICHELISATNAE I 3¢ HENO1EE F/K-F- DL ik
ENO1FHHT (1:100% 5, Edward F. PlowZ(4% 214 )
HARPUR, 961U, 4 °Cidhi), LI2%BSAEIIH96
L4 h, ZJEHALINASO LEFIM K F1 h, PIENOL
P ANENOLZ mipEPTIA (1:4 000%5 B, AVIVA Systems
Biology, San Diego, CA) SMEGIHLIAR, WFHE1h, RSN
A SR 2k SR A P 25 1 S DTS — PR ( 1:4 0007
F¢, Jackson ImmunoResearch, PA, USA) , J¥& 30 min,
AR AW, HEES2 )30 min, fzJ5 HEFFRIL ( Bio-Rad
Laboratory, CA, USA ) F450 nm/S70 nm XU K5 E T EEHL
% (optical density, OD ) {H. T HEIA FMLILH
ENOUBRHES [T, HCR i 240 i R AS49 1 S 1 ] 1x
PBSERREMGFE, FRELLAKIR A1:20, 1:40, 1:80, 1:160,
1:320, 1:640, LAMCZTARIERIZL, HEATHR A 2242 0E .
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2.2 ENOLEE FITEA A AR I o A K SR FORLT M43
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Tab 1 Levels of ENO1 protein in the plasma of non-small cell lung cancer patients and the controls

Diagnostic category n ENOT1 protein level P
Median (interquartile range) (OD,,,/OD, )
Healthy group 42 0.024 (0.038)
Benign disease 34 0.022 (0.033) 0.9042
NSCLC 84 0.037 (0.053) 0.0312
0.019°
Scc 32 0.036 (0.047) 0.023¢
ADC 52 0.039 (0.055)

a: compared with healthy group; b: NSCLC versus benign disease; c: SCC versus ADC;

NSCLC: non-small cell lung cancer; SCC: squamous cell carcinoma; ADC: adenocarcinoma.
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Fig 1T ENO1 protein expression in tumor tissues and corresponding normal tissues from 16 cases of lung

squamous cell carcinoma. B-actin served as an internal control of protein loading.
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Fig 2 Scatter plots of ENO1 protein levels in NSCLC cohort
(cancer), benign disease cohort (benign) healthy women cohort
(healthy), lung squamous cell carcinoma (SCC) cohort and lung
adenocarcinoma (ADC) cohort. Median levels of ENO1 protein
levels are represented by horizontal lines.
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