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Abstract
Lung cancer has the highest death rate of any cancer diseases in Koreans. However, patients often feel difficult to recognize

their disease before facing the terminal diagnosis due to the absence of any significant symptoms. Furthermore, the clear de-
tection of an early cancer stage is usually obscure with existing diagnostic methods. For this reason, extensive research efforts
have been made on introducing a wide range of biochemical diagnostic tools for the molecular level analysis of biological
fluids for lung cancer diagnoses. A chip-based biosensor, one type of the analytical devices, can be a great potential for the
diagnosis, which can be used without any further expensive analytical equipments nor skilled analysts. In this mini review,
we highlight recent research trends on searching biomarker candidates and bio-chip sensors for lung cancer diagnosis in addi-
tion to discussing their future aspects.
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Figure 1. Schematics showing some of representative biochip-based
sensing platforms for biomarkers for lung cancer diagnostics.
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Table 1. Some of Representative Genetic and Protein Biomarker Molecules Found in Blood for Lung Cancer Disease

Blood biomarker candidates for lung cancer diagnosis Ref.
pl9™ gene [5,8,29-30]
CHRNA3 SNP [5,31]
Genetic biomarker Telomere related genes [5,32-33]
Bel-2 [5,30]
KLF6 gene [5,34]
SEPP1 [5,35]
p53 (5]
CEA [24-25]
CA 153 [25]
TSA (25]
CYFRA 21-1 [24-25]
Protein NSE [23-25]
biomarker hnRNP-A2/B1 [26]
@ -1-antitrypsin [27]
PTK7 [8]
RBP4 [28]
a-1-AAT [27]
CHRNA3 [5]

Table 2. Various Biochip Sensing Technologies Developed for a Wide Range of Lung Cancer Biomarkers

Technique Probe Limit of detection Analyte Ref.

0.1 ng/mL CEA [42]

Antibody 10 ™M miRNA [43]

. . 0.11 ng/mL CEA,
Electrochemical biosensors 0.08 ng/mL NSE [10]
1.0 pg/mL VEGF165 [9]
Aptamer
372 ™M PTK7 [8]
CEA

0.1 ng/mL CYFRA 21-1 [44]

SPR biochip sensors Antibody 1.0 ng/mL CEA [4]

3 ng/mL CEA [54]

0.5 ng/mL CEA [54]

ELISA Antibody 10 ™M miRNA-29b-1 [43]

56.33 ng/mL Hsp90 « [23]

0.27 ng/mL CEA [14]

. 0.16 ng/mL CYFRA 21-1

LFIA Antibody 035 ng/mL CEA [52]

0.049 ng/mL CEA [53]
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Appl. Chem. Eng., Vol. 29, No. 6, 2018



ENO1

AuNPs-congregates
\_  bioprobes v
(@
17.7x10° —— . . -
1000x diluted P Buffer
o 17.6F A. Plasma only ~ n
D %I B.p+AAT 15 nM, Tau 50 fM c
x C. P + AAT 45 nM, Tau 150 fM
— 175} "B T
c o
> d e
17.4} 3 8 1
é R x& A
g 17.3F -~ il AAT aptamer s Tau aptamer 1
‘S 5\ 45 nM 100 nM
m 1 1 1 1
0 2000 4000 6000
Time (sec)
(®

Figure 2. (A) Schematics showing electrochemical immunosensor for
ENO1 using a PEG modified carbon electrode surface[12]. (B)
Real-time SPR analysis of AAT and Tau 381 proteins using mixed
antibodies immobilized on a single gold chip surface[48]. (A) and (B)
are reprinted with permission from refs.[12,48], respectively
(Copyright American Chemical Society 2010 and 2016, respectively).
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