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[ Abstract ] Background and objective Screen differentially expressed proteins in patients with non-small cell lung
cancer (NSCLC), and aim to identify biomarkers for early screening, monitoring prognosis and evaluating therapy of NSCLC.
Methods Urinary samples were collected from 40 newly diagnosed NSCLC patients, 8 patients with lung benign disorders and
22 healthy people. 0.9% sodium dodecylsulfate- polyacrylamide gel electrophoresis (1D SDS-PAGE) and MS-Thermo-Orbi-
trap-Velos were applied to separate, extract and identify proteins in urinary samples from non-neoplastic groups and NSCLC
patients, in order to find out differentially expressed proteins in patients with NSCLC. Then, sensitivity and specificity of can-
didate proteins were tested by certain experiments. Finally, biomarkers related to NSCLC could be determined. Results The
differences of urinary proteins between non-neoplastic groups and NSCLC patients mainly focused on 90 kDa, 60 kDa and 20
kDa-30 kDa stripes. Four differently expressed proteins were found in urinary proteins in NSCLC group, including LRG1, CA1l
(up-regulating proteins) and VPS4B, YWHAZ (down-regulating proteins). The sensitivity of these four proteins for biomarker
of NSCLC was relatively low when they were used to screen or diagnose independently. The sensitivity and specificity of LRG1
was 83.0% (25/30) and 90.0% (18/20), respectively; 60.0% (18/30) and 90.0% (18/20) for CA1; 73.3% (22/30) and 90.0%
(18/20) for VPS4B; 60.0% (18/30) and 95.0% (19/20) for YWHAZ. However, the sensitivity and specificity would increase
to 96.7% (29/30) and 85% (17/20) after the four biomarkers were combined. Conclusion LRG1 and CAl are abundant in
urine in patients with NSCLC, while VPS4B and YWHAZ are low-abundance proteins. They could be regarded as biomarkers

for early screening, monitoring prognosis and evaluating therapy of patients with NSCLC because of differential expression.
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The sensitivity of the four biomarkers of NSCLC is relatively low when they are used to screen or diagnose independently,

while significantly improvement if they were in combined pattern, which will be of excellent applications to clinical diagnosis

and treatment.

[ Key words ] Lung neoplasms; Proteomics; Urine; Biomarker
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Fig 1 The electrophoresis images of urine proteins from NSCLC patients and non-neoplastic groups. A: The electrophoresis images of urine

proteins from 6 NSCLC patients; B: The electrophoresis images of urine proteins from 6 non-neoplastic patients.
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Tab 1 Area under ROC curve of up-regulating proteins

Types Area SEM? 2 95%Cl
LRG1 0.823 0.063 <0.001 0.701-0.946
CA1 0.737 0.070 0.005 0.600-0.874
PTGDS 0.644 0.080 0.087 0.487-0.802
CD14 0.548 0.082 0.566 0.387-0.709
ACTG1 0.529 0.092 0.729 0.349-0.710
ERLIN2 0.526 0.087 0.759 0.356-0.695
2: under non-parametric hypothesis; *: null hypothesis: actual area=0.5.
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Tab 2 Area under ROC curve of down-regulating proteins

Types Area SEM? 2 95%Cl
VPS4B 0.799 0.067 <0.001 0.667-0.931
YWHAZ 0.776 0.066 0.001 0.647-0.905
GNAI1 0.653 0.082 0.070 0.491-0.814
IST1 0.553 0.098 0.533 0.361-0.744
UBB 0.521 0.083 0.804 0.358-0.684
2: under non-parametric hypothesis; *: null hypothesis: actual area=0.5.
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Tab 3 Sensitivity and specificity of differentially expressed proteins

Proteins NSCLCgroup  Control group Sensitivity (%) Specificity (%) P

LRG1 25/30 18/20 83.0 90.0 0.003

CA1 18/30 18/20 60.0 90.0 0.003
VPS4B 22/30 18/20 733 90.0 0.007
YWHAZ 18/30 19/20 60.0 95.0 <0.001
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Tab 4 Sensitivity and specificity of differentially expressed proteome

Group NSCLC Non-neoplastic Sensitivity (%) Specificity (%) P

NSCLC (n=30) 29 1 96.7 0.017
Non-neoplastic (n=20) 3 17

%5 WIESRH SR AR

Tab 5 Sensitivity and specificity in double-blind experiment

Group NSCLC Non-neoplastic Sensitivity (%) Specificity (%) P

NSCLC (n=10) 9 1 90.0 70.0 0.041
Non-neoplastic (n=10) 3 7
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