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C
holangiocarcinom

a (C
C

A
) is bile ducts m

alignant tum
or that associated w

ith O
pisthorchis

viverrini infection. This disease is often detected in late stages and high m
ortality rate. 

H
ow

ever, the potential biom
arkers for C

C
A

 are still lacking. Thus, there is an urgent need to 
find diagnostic biom

arkers for detection in early stage. The cancer secretom
e, proteins secreted 

from
 cancer cells has em

erged as an attractive subproteom
e for cancer biom

arker discovery in 
som

e cancers. The purpose of this study w
as to investigate the secretom

e patterns of C
C

A
 cell 

lines 
(K

K
U

-O
C

A
17, 

K
K

U
-M

213, 
K

K
U

-M
214, 

and 
K

K
U

-100) 
and 

im
m

ortalized 
cholangiocyte cell line (M

M
N

K
1). The secretom

es of five cell lines w
ere exam

ined by SD
S-

PA
G

E and M
A

LD
I-TO

F M
S.  Im

ageQ
uant softw

are w
as used for those secreted protein 

patterns separated by SD
S-PA

G
E and their intensity w

ere analyzed. A
t least thirty bands w

ere 
detected on C

C
A

 cell line in each. Som
e com

m
on proteins w

ere found and som
e w

ere 
different. Interestingly, 44 and 21 kD

a proteins w
ere found only in M

M
N

K
1, 42 kD

a and 28 
kD

a proteins w
ere found only in K

K
U

-O
C

A
17 and K

K
U

-100, respectively.  M
oreover, 85 kD

a 
protein in K

K
U

-O
C

A
17 w

as three fold higher than other sam
ples.  W

e found a lim
itation of 

M
A

LD
I-TO

F M
S analysis for intact proteins w

as insufficient to distinguish these secretom
e 

sam
ples due to high-com

plexity proteins. In conclusion, C
C

A
 secretom

e patterns can be 
determ

ined by SD
S-PA

G
E. H

ow
ever, the candidate biom

arkers in the differentially expressed 
protein bands rem

ained to be identified.    

K
eyw

ords: Secretom
e, Proteom

ics, B
iom

arker, C
holangiocarcinom
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C
holangiocarcinom

a (C
C

A
) is a m

alignant tum
or of the biliary epithelium

 associated 

w
ith a high m

etastatic and m
ortality rate [1]. The disease is notoriously difficult to diagnose 

and is usually fatal because of its late clinical presentation. It rem
ains an im

portant public 

health problem
 due to lacking of potential biom

arkers for early diagnosis [2, 3]. Therefore, it is 

a pressing need to find novel biom
arkers that utilize for detection in early stage or can be 

detected in asym
ptom

atic patients.  

The cancer secretom
e, all proteins released by cancer cells, has been attracting w

ide 

attention. 
These 

proteins 
play 

an 
im

portant 
role 

in 
m

any 
essential 

physiological 
and 

pathophysiological processes [4], em
erged to be a prom

ising and reliable source of cancer 

biom
arkers. Several studies on cancer secretom

e have successfully identified a rich set of 

potential biom
arkers for cancer detection in various cancers [5-7].

Proteom
ic approaches are the m

ainstay of cancer secretom
e analysis and biom

arker 

discovery.  Several technologies have been applied in secretom
e researches including gel-free 

M
S and gel-based M

S strategies [7]. G
eLC

-M
S/M

S proteom
ics approach is w

idely used in 

secretom
e study by using SD

S-PA
G

E as first-dim
ensional separation of com

plex secreted 

protein m
ixtures before subsequent LC

-M
S/M

S analysis [8]. M
oreover, M

A
LD

I-TO
F M

S w
as 

applied in m
any studies to m

easure m
ixtures of com

plex sam
ples directly [9]. This alternative 

approaches becom
es possible to easily and rapidly analyze secretom

e sam
ples. 
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C
ell lines and C

ell cultivation 

Four C
C

A
 cell lines including K

K
U

-O
C

A
17, K

K
U

-M
213, K

K
U

-M
214, and K

K
U

-100 

w
ere 

kindly 
provided 

by 
A

ssociate 
Professor 

D
r. 

B
anchob 

Sripa, 
Liver 

Flukes 
and 

C
holangiocarcinom

a R
esearch C

enter (LFC
R

C
), Faculty of M

edicine, K
hon K

aen U
niversity. 

A
n im

m
ortalized cholangiocyte cell line, M

M
N

K
1 [10] cell lines w

ere grow
n in H

am
’s F-12 

culture m
edium

, supplem
ented w

ith 10%
 fetal bovine serum

, 100 U
/m

L penicillin, and 100 

µg/m
L streptom

ycin. A
ll cells w

ere m
aintained at 37

°C
 in a hum

idified atm
osphere, 95%

 air, 

5%
 C

O
2 .

Secretom
e sam

ples preparation 

C
ulture m

edia from
 each cell lines w

ere collected and processed. B
riefly, cancer cells 

w
ere grow

n about 60-70%
 confluence then rem

ove contam
inated fetal bovine serum

 by 

w
ashing tw

ice w
ith 1xPB

S and tw
ice w

ith serum
-free m

edium
. A

fter that, cells w
ere incubated 

in serum
-free m

edium
 for 24 hours [11] and the culture m

edia containing secreted proteins 

w
ere harvested and centrifuged to rem

ove suspended cells.  The sam
ples w

ere concentrated 

and desalted by centrifugation in A
m

icon U
ltra-15 tubes (m

odified [12]). The protein 

concentration of secretom
e sam

ples w
ere determ

ined by Low
ry m

ethod [13]. 

SD
S-PA

G
E

 analysis 

Fifty m
icrogram

 of protein sam
ples w

ere separated on 12.5%
 SD

S-PA
G

E (A
TTO

 A
E-

6530 system
). The sam

ples w
ere run at 70 volts for 5 hours, room

 tem
perature. A

fter 

electrophoresis, gel w
as fixed in fixing solution (50%

 M
eO

H
, 12%

 H
A

c, 0.05%
 of 37%

 

Form
aldehyde) for 30 m

in, then tw
ice w

ashed in w
ashing solution (35%

 EtO
H

) for 5 m
in each 

and further sensitized by 0.02%
 N

a
2 S

2 O
3  for 2 m

in. A
fter that, tw

ice w
ashed in M

illi Q
 w

ater 

for 5 m
in each and stained w

ith silver nitrate solution (0.2%
 A

gN
O

3 ) for 20 m
in, tw

ice w
ashed 

in M
illi Q

 w
ater for 1 m

in before color developed w
ith developing solution (6%

 N
a

2 C
O

3 ,

0.05%
 of 37%

 Form
aldehyde, 0.0004%

 N
a

2 S
2 O

3 ) until the desired protein bands w
as attained.  

Finally, the staining w
as stopped by 20 m

in incubation in 1.5%
 ED

TA
 solution. 



The scanned gel file w
as im

ported to Im
ageQ

uant softw
are. A

ll bands and their 

intensity w
ere detected, background w

as subtracted, calculate m
olecular w

eight from
 Log 

curve of M
W

 standard lane.  

M
A

L
D

I-T
O

F M
S analysis 

The protein sam
ples w

ere prepared to a final concentration of 0.4 µg/µl and m
ixed w

ith 

equal volum
e of m

atrix solutions (10 m
g/m

l sinnapinic acid in 50%
 acetonitrile containing 

0.1%
 Trifluoroacetic acid). Then, 1 µl of each sam

ples w
ere spotted onto a M

A
LD

I plate and 

dried at room
 tem

perature for 15 m
inutes before analyzed by M

A
LD

I-TO
F M

S (B
ruker).  A

ll 

data w
ere analyzed by ProC

lintool softw
are for m

ultivariate analysis.  

R
E

SU
L

T
S

A
ll secretom

e sam
ples of M

M
N

K
1, K

K
U

-O
C

A
17, K

K
U

-M
213, K

K
U

-M
214 and 

K
K

U
-100 w

ere separated by 12.5%
 SD

S-PA
G

E and visualized by silver-staining as show
n in 

figure 1.  The secretom
e patterns are different am

ong cell lines.  Furtherm
ore, the results from

 

Im
ageQ

uant softw
are show

ed that tw
o protein bands (44 and 21 kD

a) w
ere found only in 

M
M

N
K

1, a unique band at 42 kD
a in K

K
U

-O
C

A
17 and a 28 kD

a band in K
K

U
-100.  

M
oreover, the intensity of a protein band w

ith m
olecular m

ass of 85 kD
a in K

K
U

-O
C

A
17 w

as 

higher than other sam
ples (> 3-fold). In parallel study, secretom

e of these five sam
ples w

ere 

investigated by using M
A

LD
I-TO

F M
S, the results from

 ProC
lintool softw

are analysis w
as 

show
n in figure 2, in a prelim

inary data of cell lines secretom
e w

as lim
ited due to the 

discrim
ination pow

er w
as low

. 

C
O

N
C

L
U

SIO
N

 A
N

D
 D

ISC
U

SSIO
N

 

 A
ppropriated 

technique 
for 

secretom
e 

sam
ples 

preparation 
w

as 
show

n 
in 

this 

prelim
inary study, w

ith high yield secreted proteins that m
ay use for C

C
A

 proteom
ics analysis. 

The M
A

LD
I-TO

F M
S analysis of intact proteins is rarely sufficient to distinguish theses 

sam
ples because of com

plexity proteins need separation step before analyze. The secretom
e of 

C
C

A
 cell lines w

as successfully analyzed by SD
S-PA

G
E analysis.  The unique pattern of 

secretom
e from

 various C
C

A
 cell lines w

as observed. A
ccordingly, these secreted proteins 

w
ere a prom

ising source of biom
arkers that needed to be identified and confirm

ed in clinical 

sam
ples to get potential biom

arkers.  
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Figure 1 C
om

parative SD
S-PA

G
E pattern of cell lines secretom

e. The fifty m
icrogram

 of 

proteins from
 M

M
N

K
1, K

K
U

-O
C

A
17, K

K
U

-M
213, K

K
U

-M
214 and K

K
U

-100 sam
ples 

w
ere loaded onto 12.5%

 SD
S-PA

G
E and protein patterns w

ere visualized by silver staining. 

The m
olecular m

arkers are show
n in kD

a on the left, and arrow
s indicate the positions of the 

specific proteins differentiated. 



Figure 2 A
n overall secretom

e patterns calculated by ProC
lintool softw

are. C
ircles indicate 

the area distribution of M
M

N
K

1, K
K

U
-O

C
A

17, K
K

U
-M

213, K
K

U
-M

214 and K
K

U
-100 

protein m
asses that indicated by #a, #b, #c, #d and #e, respectively. 
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