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phosphopeptides fiuanaInuadIIRBEAY (p < 0.05) uazeNULANGIDasLUDUNBHWagN
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Abstract
Project Code: MRG5280033
Project Title: Phosphoprotein patterns of Cholangiocarcinoma cell lines
Investigator: Miss Siriporn Patrakitkomjorn
E-mail Address: sirpat@kku.ac.th

Project Period: 2 years

Phosphorylation is an important post translational modification of proteins. Modified proteins
called phosphorylated proteins are associated with pathways that regulate cancer cells.
Phosphorylated proteins that modulate activities of those proteins become more interesting to be
the specific markers for this cancer. We objected to study the differential profiling of phosphorylated

proteins in cholangiocarcinoma cell lines and used immortalized MMNK1 cells as control. To purify

phosphorylated proteins, treated cell lysates were subjected into wém__mm_n@ Gallium-Chelated Disc.
Eluted phosphorylated proteins were Sa.coma. alkylated, and digested with trypsin, consequently
identified with LC-MS/MS. _umoﬁmmz MS 2.0 differential analysis software was used for
visualization, detection, comparison, and relative quantitation of LC-MS/MS data. In this study, all
data was analyzed as two-dimensional intensity maps. In cholangiocarcinoma cell line, at least 37
phosphopeptides showed an average difference of 2 times (p < 0.05). The differentiations of

phosphorylated protein profiles in label-free cells may be used as potential markers for

cholangiocarcinoma.

Keywords: Phosphoproteins, Cholangiocarcinoma
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Woalwlsds  (phosphoprotein)  1fluldseufiiaainnszuinms  posttransiational
modification (PTM) Mgm:;ﬁmagﬂimmrzgm:mgwuwﬂx serine, threonine %38 tyrosine MILAVUAS
aanynasiaveslusfuondoiewled protein kinase uaz phosphatase MINEIRL NITUAUMS
phosphorylation _,m::m.\_bmm\_m@_.?:dmé@.83.”%3:_53«::mam,z (survival) Vo9TRS  LTU
proliferation, differentiation Waz apoptosis 11Juau mawmﬁmzdﬁzjy@m33«:32@2332@;
uazlilsfiudng glunzundsegndlfidu marker umsifieds Snwuszfamananisinwves
uzimaneriia Snsdnmdmanennieiy tyrosine phosphorylation luaziSafielfiflu drug
target msfnm tyrosine kinase 8z substrate Fﬂmim&uamﬁgﬁ tumor marker WALANIANEN
substrate 284 serine/threonine kinase _vmwﬁa:ma cell signaling (1) tiuen uasslidnsinunlanils
Eqm:mm%émaaﬁs\z PTM Tagiamz phosphorylation’(1) 1l marker lumyifiadnuzss

tatinlinsnuisiuduues protein kinase 1szanms 518 Bu uazlszanm 100 Hwiu
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gm.a protein tyrosine kinase Was protein tyrosine kinase substrate &wmwrﬁmgﬂmmje?&#&wﬂ:
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@ NIATHUAIDUILTRRLNITIREINZLIIN UG

g g . 7 g 9
LREILTRRWIZL R I NS I 01N A bR B B lrad HAM-F12 1% 10% fetal calf serum  &ne
2 & { P IR :
TisaunsnuamneasinisasiuasAu -20°C iwaldianedaaly

o nazRlSunmlilsan

AaneniSinaldsdulasliidues Lowry

e msusnlysdudismeaiia 2-DE

a - € & Y o aa & ol . . .
wondenzdldsdunnmasinzasfild  lesluliGusndledd  isoelectric  focusing

electrophoresis (IEF) lagnaunuasazaofilsznauas urea Was dithiothreitol (DTT)  usnlus@in

Ao ) A A o '
Iudsn (100 W) lavld IPG-strip &9l pH gradient 3-10 pH unit uazl¥nszuglwiiwas u
WWIRBUN 400, 600 waz 1000 volt th 30, 30 WAT 60 WIN AU a;n«ﬂf_vg:,._,%mﬁ::g%nmn

Aaad

Naneilulian 2 lay SDS-PAGE 1f polyacrylamide gel linear gradient 7.5-10% WazfasuHuLan
G837 silver staining LLl8x phosphoprotein staining

® MIATITRULUUEY 2-DE draaaifaas

UWUULHY  2-DE ﬂ%nmj&:mgﬁfsaaﬁugmm:mﬁﬁecrmm:zmﬂ%gmﬁ 2-DE  Gel
Analysis Software

o ) [ w ] w\
2. naatdanuuunanaaldlilsfundunizaanziSoniawa

A ol 1
2.1 MILAIBNAIDY

® FE:_,%E cancer cells Uaz MMNK1 cells 1% 15-cm cell culture dishes @28 serum-free
medium a;:«m:_.m:mmoaﬁma proteins Tasld Amicon Ultra-15 tubes (molecular mass cutoff 3
kDa)

e eﬂgmw\xm\&umﬁnwwa#imm 3na3 50 lulasans wawmy phosphate buffer (20 mM phosphate
buffer pH 7.4, 0.5 M NaCl pH7.4) 151na3 50 lulasaas @ussluiiie bead #ifl chelating

. . va o ) A v a 3+ 4 ~ A
ligands UUY metal irons free I#Gany metal jons NdaINT fa Fe aaauun@.:dzgwurtw
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inlsuindrssnidsunis phosphorylated proteins ﬂmumnwm:maﬁms complex 89&IULT®
68 washing buffer (50 mM sodium phosphate buffer pH 6, 300 mM NaCl, 7 M Urea) uaz
WBnLAL phosphorylated proteins lan3ld elution buffer 100 Tulasfas (50 mM sodium
phosphate buffer pH 4, 300 mM NaCl, 7 M Urea)

2.2 NMSLEAILRTILLHW

e yimsuonlusdudie SDS-PAGE uasflaudne silver staining azaniIYMYIa M
v - o A de oo v o Y a P
anudurssuaulsin lasadoiunldnm udrdwimasnuuinednazuanSoudioy

AVVUANGIIVBIAN b6 delisunsn Imagequant400 (GE healthcare)
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1. HAaMSIHNEIRBTAANaKNA
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1.1 HANISIN IR LR avzLSoiawnA
L\ 3 W\ ~ (-3 e/
PAMIRLITRTVEITIRGTHA KKU-M213 cells $1%9% 50,000 1088 ¢28 Ham's F12 media
(Seromed, Berlin, Germany) flsznavaas penicillin (200 U/mL) uas streptomycin (200 pg/mL) 1
110 48 Talus 3uN3zN9dl confluent 117 80% WU LTAS KKU-M213 dendnilansme doutninan
Fosdndusuidng (monolayer) atfinuiusnsawuas 3¢, UTTIL @301 (unpublished data) Wil
s e » L 3 s o Qs P.n L\ wu Bu\ 9/ hv. L\
anwasnlaniu ugaddnsasf lddansauzmnunzdmsunisanuluaon naflaifiunnane
ITRANZITINBNEEN 3 1ila 8N Bia KKU-M214, KKU-100, KKU-OCA17 1iludi (U 1)
h.uv 6 s u\ L o
1.2 HanIstWIzIR gsmaanawalng

MR BNTas e dUnGTia immortalized MMNK1 cells %% 50,000 LA §28 Ham's F12
media (Seromed, Berlin, Germany) nimnzwc%c penicillin (200 U/mL) and streptomycin (200
pg/mL) 1wan 48 $alus aunszdiadl confluent 311 80% wWuiiaag MMNKY §snsadisnsmsiden
srudunszanad1any fibroblast iaifisuAUsE9IwAIRRM I8 Masanobu Maruyama Waate

et ar

' o o ' ot o a ¥ &
il 2004 (9) wuhiidnwazinloutu urasingasnladsnwmznazdniumsanmlueseit (g

=

1)

2. IRMININAFDY mycoplasma contamination

derhmsanesamstwiionuas mycoplasma 1at3% PCR wuimataasiwnziasssfia KKU-M213,
KKU-M214, KKU-100, KKU-OCA17 uaz MMNK1 1uaay usad31ldwy mycoplasma contamination
_.Sn_,amm&«ammaaw@@: mycoplasma free cell lines Qim 2)

3. wamsansuuuunuraalilysfnzagadiniziaseaaeda 20E

Iehdnagalis@uan cell lysate Baaimasinizidns KKU-M213 waz MMNK19113% 10 pg
MANNGI83T SDS-PAGE uasis western blotting ngq_nm rabbit anti-phosphotyrosine polyclonal
antibody (ab9319-100, abcam) ifiaiSsmfisunuunnealnlisdurassadinizanih 2 e
@_n 3) wuanauansrsveswaalWlsdufidumisanua ~ 43-45 Alaaaduuazierinsinm
9175 2DE uar 3% western blotting wuvaalWlus@uduan 20-30 spots (INMINAREI 3 739)

wazdawyiidunisuwia ~ 43-45 Alaaadu 1ie phosphorylation pattern fuaNA1ITWIEZRIN
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TR ENIIaD9Ta KKU-M213 e MMNK1 &3&& 4A usz 4B aMuanIAnEnasnaes ey
anwnhieveslusiiudely Bnnafidasiands IMAC iaiumsnunesTWTusaulunsdnudaly

ATME rabbit anti-phosphotyrosine polyclonal antibody (sc-7020, Santa Cruz) Tumsdnun
afsinuuuuuudaalWlysdudansdnnguoudnymsadoiun1sinswes Anna  Dubrovska
wazanis 1wl 2005 (10) &A&mzdgiwmﬂigu@xg MCF10A human U«mmmﬁ epithelial cells uaLiiovi
mMIlE IMAC 5:32)2522232:1@&559&5533%2393

4. pansansnvuununealwlls@nzassasinizidgsna93s LC-MS/MS

8 o o ] Pl L\ =3
lehanedgalds@uann cell lysate BaATASWNILADI KKU-M213 18z MMNK1 aiuantiy

®

woalWlisAuda835 IMAC (SwellGel Gallium-Chelated Disc.) anuuwealnlisduszgnibhanday

v .4 v ) o o 4 ¥ A

18 trypsin Feazlmin phosphopeptides LRZONAIIAAIBLATDY LC-MS/MS PMNBWIAUATIZRNE
™ f Y ] ' a

lag DeCyder MS 2.0 differential analysis software Wuag131n8 37 phosphopeptides NUANNINY

adwiiisdATY (p < 0.05) (UM 5, M3 1-2).

5. funannsaadansfinasoalnlusin Hsmwgmmmoamemamdm_\ss%axu_maiw«mgm
Candidate proteins fisnianfinwde _.mma&ium%&ﬁ%:ﬁm:% secretome study lag
fmaieduy  conditioned medium  nRRNNTIVIeRNALALTASUNG  uEIYANITERSLULILAL
Conditioned medium niTasuzSIitAuazITasLUnG @_m 6) wafldvzihanlslunmsidensia
wasnaaInlysdin w%&mm%aﬁzman 6 UFAIALAWIN Conditioned medium A5 mnlysdnun 39
dasfimsusnafiaveslusdu (protein identification) :ma%Siqﬁw:f%;sge%:maiwm,,_,igmmx
fmnzandely nafiwunoulysfiuawe 28, ~ 43-45, 85 Alasaduuansisiue IR nEATY
HANIIATIANTY peptides B9 conditioned medium MnLTaRIS Vo ALazITAgUNG d8

75 MALDI-TOF WgnaNaLanendTed mass peaks Gis 7) aMNEIVDY pixel Qas 8, 9) uaal
fodialuanunanwasaasldsiudieds Jnhlugmsfinmdasds Le-Msms Tu phase da'ly

6. SunaunsaaldansinaasaalWllsan .msm_w\_mm_m_\mmmeeamw\rm&amxnm@igm,_m
_,m.%édgumummswﬂi@&igqm&%ﬂw_%emm IMAC wWuaMuKANSIzasuuuLHLNaalv
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e KKU-OCA17 (Uua)

MMNK1 Cholangiocyte

KKU-M214 Cholangiocarcinoma : MD to PD : Male/Age52

KKU-100 Cholangiocarcinoma : MD to PD : Female/Age65

KKU-OCA17 Cholangiocarcinoma : WD with papillary and mucin producing:
Male/Age38
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LBRSANZETTia KKU-100 Wa Mycoplasma free
PC positive control

NC negative control

DNA loafiniiatenfia KKU-M214

DNA Loradinnzifssziia KKU-100

M214

ez Tha KKU-100



16

43-45K

L = hm\ =3
3N 3 wupunuweslWlys@uvasigadinizdessia KKU-M213 uaz MMNK1
= L\ 1=
(1) usasnuuururaalnlysiiuaes cell lystae MATRRANZIAEITHRA KKU-M213 W&z (2) MMNKA1

18 rabbit anti-phosphotyrosine polyclonal antibody (M) protein standard Amjsmv LEAIAMUUANGNS
vosuvuuNuraa WU sEufidunisvma ~ 43-45 flaanan



17

~43-45K

~43-45K

(MMNK1)

m%ﬂ 4 ugeanuuuEY 2 Sdvesraalnldsuwanniaadimnz oo KKU-M213 uas MMNKA

(@A) usadnuuuny 2 HavasvaalWlusfinain cell lystae Ba9LTASINIRITRA KKU-M213 Az
(4B) MMNK1 @28 rabbit anti-phosphotyrosine  polyclonal antibody (R3aU€1 4A) UFAI
phosphorylation pattern PONTHINREITRA KKU-M213 Tidumibansng ~ 4345 Alaonacu

o v L\ ~ L o ’ L s
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a1319f 1-uEaIR8L19 peptides NUANGIINY

Match

1064

Match#
Profiles
Mass

Time

Time stdev

Av. Diff.

AV. Ratio

= Id of the peptide

= Number of profiles

= Mass of peptide

= Elution time (minute)

= Elution time standard deviation (minute)

= Average difference.

Calculated as the difference in group means for 2log intensity between
population 1 and population 2

= Average ratio.

Calculated as the difference in group means for linear intensity between

population 1 and population 2
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ABSTRACT

Cholangiocarcinoma (CCA) is bile ducts malignant tumor that associated with Opisthorchis
viverrini infection. This disease is often detected in late stages and high mortality rate.
However, the potential biomarkers for CCA are still lacking. Thus, there is an urgent need to
find diagnostic biomarkers for detection in early stage. The cancer secretome, proteins secreted
from cancer cells has emerged as an attractive subproteome for cancer biomarker discovery in
some cancers. The purpose of this study was to investigate the secretome patterns of CCA cell
lines (KKU-OCAl7, KKU-M213, KKU-M214, and KKU-100) and immortalized
cholangiocyte cell line (MMNKZ1). The secretomes of five cell lines were examined by SDS-
PAGE and MALDI-TOF MS. ImageQuant software was used for those secreted protein
patterns separated by SDS-PAGE and their intensity were analyzed. At least thirty bands were
detected on CCA cell line in each. Some common proteins were found and some were
different. Interestingly, 44 and 21 kDa proteins were found only in MMNK1, 42 kDa and 28
kDa proteins were found only in KKU-OCAL17 and KKU-100, respectively. Moreover, 85 kDa
protein in KKU-OCAL7 was three fold higher than other samples. We found a limitation of
MALDI-TOF MS analysis for intact proteins was insufficient to distinguish these secretome
samples due to high-complexity proteins. In conclusion, CCA secretome patterns can be
determined by SDS-PAGE. However, the candidate biomarkers in the differentially expressed
protein bands remained to be identified.

Keywords: Secretome, Proteomics, Biomarker, Cholangiocarcinoma



INTRODUCTION

Cholangiocarcinoma (CCA) is a malignant tumor of the biliary epithelium associated
with a high metastatic and mortality rate [1]. The disease is notoriously difficult to diagnose
and is usually fatal because of its late clinical presentation. It remains an important public
health problem due to lacking of potential biomarkers for early diagnosis [2, 3]. Therefore, it is
a pressing need to find novel biomarkers that utilize for detection in early stage or can be
detected in asymptomatic patients.

The cancer secretome, all proteins released by cancer cells, has been attracting wide
attention. These proteins play an important role in many essential physiological and
pathophysiological processes [4], emerged to be a promising and reliable source of cancer
biomarkers. Several studies on cancer secretome have successfully identified a rich set of
potential biomarkers for cancer detection in various cancers [5-7].

Proteomic approaches are the mainstay of cancer secretome analysis and biomarker
discovery. Several technologies have been applied in secretome researches including gel-free
MS and gel-based MS strategies [7]. GeLC-MS/MS proteomics approach is widely used in
secretome study by using SDS-PAGE as first-dimensional separation of complex secreted
protein mixtures before subsequent LC-MS/MS analysis [8]. Moreover, MALDI-TOF MS was
applied in many studies to measure mixtures of complex samples directly [9]. This alternative

approaches becomes possible to easily and rapidly analyze secretome samples.



MATERIALS AND METHODS

Cell lines and Cell cultivation

Four CCA cell lines including KKU-OCAL17, KKU-M213, KKU-M214, and KKU-100
were kindly provided by Associate Professor Dr. Banchob Sripa, Liver Flukes and
Cholangiocarcinoma Research Center (LFCRC), Faculty of Medicine, Khon Kaen University.
An immortalized cholangiocyte cell line, MMNKZ1 [10] cell lines were grown in Ham’s F-12
culture medium, supplemented with 10% fetal bovine serum, 100 U/mL penicillin, and 100
pg/mL streptomycin. All cells were maintained at 37 °C in a humidified atmosphere, 95% air,
5% CO,.

Secretome samples preparation

Culture media from each cell lines were collected and processed. Briefly, cancer cells
were grown about 60-70% confluence then remove contaminated fetal bovine serum by
washing twice with 1xPBS and twice with serum-free medium. After that, cells were incubated
in serum-free medium for 24 hours [11] and the culture media containing secreted proteins
were harvested and centrifuged to remove suspended cells. The samples were concentrated
and desalted by centrifugation in Amicon Ultra-15 tubes (modified [12]). The protein
concentration of secretome samples were determined by Lowry method [13].

SDS-PAGE analysis

Fifty microgram of protein samples were separated on 12.5% SDS-PAGE (ATTO AE-
6530 system). The samples were run at 70 volts for 5 hours, room temperature. After
electrophoresis, gel was fixed in fixing solution (50% MeOH, 12% HAc, 0.05% of 37%
Formaldehyde) for 30 min, then twice washed in washing solution (35% EtOH) for 5 min each
and further sensitized by 0.02% Na,S,03 for 2 min. After that, twice washed in Milli Q water
for 5 min each and stained with silver nitrate solution (0.2% AgNO3) for 20 min, twice washed
in Milli Q water for 1 min before color developed with developing solution (6% Na,COs,
0.05% of 37% Formaldehyde, 0.0004% Na,S,03) until the desired protein bands was attained.
Finally, the staining was stopped by 20 min incubation in 1.5% EDTA solution.



The scanned gel file was imported to ImageQuant software. All bands and their
intensity were detected, background was subtracted, calculate molecular weight from Log

curve of MW standard lane.

MALDI-TOF MS analysis

The protein samples were prepared to a final concentration of 0.4 pg/pl and mixed with
equal volume of matrix solutions (10 mg/ml sinnapinic acid in 50% acetonitrile containing
0.1% Trifluoroacetic acid). Then, 1 ul of each samples were spotted onto a MALDI plate and
dried at room temperature for 15 minutes before analyzed by MALDI-TOF MS (Bruker). All
data were analyzed by ProClintool software for multivariate analysis.

RESULTS

All secretome samples of MMNK1, KKU-OCA17, KKU-M213, KKU-M214 and
KKU-100 were separated by 12.5% SDS-PAGE and visualized by silver-staining as shown in
figure 1. The secretome patterns are different among cell lines. Furthermore, the results from
ImageQuant software showed that two protein bands (44 and 21 kDa) were found only in
MMNK1, a unique band at 42 kDa in KKU-OCA17 and a 28 kDa band in KKU-100.
Moreover, the intensity of a protein band with molecular mass of 85 kDa in KKU-OCA17 was
higher than other samples (> 3-fold). In parallel study, secretome of these five samples were
investigated by using MALDI-TOF MS, the results from ProClintool software analysis was
shown in figure 2, in a preliminary data of cell lines secretome was limited due to the

discrimination power was low.

CONCLUSION AND DISCUSSION

Appropriated technique for secretome samples preparation was shown in this
preliminary study, with high yield secreted proteins that may use for CCA proteomics analysis.
The MALDI-TOF MS analysis of intact proteins is rarely sufficient to distinguish theses
samples because of complexity proteins need separation step before analyze. The secretome of
CCA cell lines was successfully analyzed by SDS-PAGE analysis. The unique pattern of
secretome from various CCA cell lines was observed. Accordingly, these secreted proteins
were a promising source of biomarkers that needed to be identified and confirmed in clinical

samples to get potential biomarkers.
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Figure 1 Comparative SDS-PAGE pattern of cell lines secretome. The fifty microgram of
proteins from MMNK1, KKU-OCA17, KKU-M213, KKU-M214 and KKU-100 samples
were loaded onto 12.5% SDS-PAGE and protein patterns were visualized by silver staining.
The molecular markers are shown in kDa on the left, and arrows indicate the positions of the

specific proteins differentiated.
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Figure 2 An overall secretome patterns calculated by ProClintool software. Circles indicate
the area distribution of MMNK1, KKU-OCA17, KKU-M213, KKU-M214 and KKU-100

protein masses that indicated by #a, #b, #c, #d and #e, respectively.
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Objectives

f Explain basic knowledge of secretome
analysis and apply these technique in other
clinical research




#L Definition and consideration of cancer secretome

# Cancer secretome methodology

1. Cancer cell lines culture
2. Collection and preparation of cancer secretome samples
3. Proteomic analysis

= Protein pre-separation by SDS-PAGE gel

= Trypic in gel digestion

" Protein identification by Mass spectrometer
" Protein validation




Definition and consideration

Cancer secretome : all proteins released by cancer cells

! These proteins play an important role in many essential
physiological and pathophysiological processes such as

cell growth and differentiation, invasion, and metastasis

' These cancer secreted proteins or their fragments
always enter into circulation, plausible to measurable in
the body fluids samples

Cancer secretome emerged to be a promising
and reliable source of cancer biomarkers
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methodology
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Cancer cell lines culture

Normal control Cancer
: Cholangiocarcinoma cell line

. Immortalized cholangiocyte
cell line



Cancer cell lines culture
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Cancer cell lines culture

*Wash cell with 1xPBS
*Trypsinize adherent cell with 1xTrypsin-EDTA
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Cancer cell lines culture

e Centrifuge re-suspend cell at 1,800 rpm for 2 min




Cancer cell lines culture

* Remove supernatant
e Re-suspend cell in culture medium




Cancer cell lines culture

e Seed re-suspended cell onto 15 CM culture dish
e Add culture medium ~ 20 ml




Cancer cell lines culture

* Incubate in CO, incubator ~ 2 days
( Cells were grown 60-70% confluence)

Incubator Condition
v'5% CO,
v/ 95% air
v' 37°C in a humidified
atmosphere




Cancer cell lines culture

 When cells were grown 60-70% confluence
* Remove culture complete medium




Cancer cell lines culture

» Wash cell with 20 ml of 1xPBS (2 times)




Cancer cell lines culture

 Wash cell with 20 ml of Serum-Free Medium
(2 times)




Cancer cell lines culture

e Add 12 ml of Serum-Free Medium
* Incubate for 24 hour




Collection and preparation of secretome samples

* Secretome samples collection (or conditioned medium ; CM )
 Secreted Protein Concentrate with Amicon Ultra-15 tubes




Proteomic analysis
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Protein Pre-separation by, 15% SDS-PAGE gel
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SDS-PAGE and silver stained
- —— ATTO AE-6530 system

¢+ *30 ug of proteins
& 15 % SDS-PAGE gel
= ¢ 70volts for 5 h at RT

. *The gel was stained with silver




Trypic/In gel digestion

Bl AN R i M AriMAIR

v'Gels were cut into 6 ranges of marker

v’ Excised to 1x1 mm gel pieces

v’ The protein were reduced with DTT, alkylated
with IAA and digested with trypsin enzyme

v’ The proteins were extracted

4

The tryptic peptide mixture was
lyophilized and kept at -20°C

4

Protein identification




Proteins identification by Mass spectrometer
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The trypic peptide mixture was separated
by using Liquid Chromatography

A Thermo Electron HPLC system is interfaced
to the mass spectrometer for automated LC-

MS/MS analyses

Peptide detection & Data-dependent
MS/MS spectra were obtained
simultaneously

LC-MS/MS




Proteins identification

LR AMAFSIIN AMSIIFIAAAMFIMNALL

Comparison and relative quantitation
of LC-MS/MS data among 2 samples using
DeCyder MS 2.0 Differential Analysis Software |

4

Proteins identification
via MASCOT search
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Gene

Protein Name

Symbol
F205482 FThS Parathymosin
43837 IH28 Isocitrate dehydrogenase [MAD] subunit beta
FO4792 HSFB1 Heatshoodk protein beta-1 {HspB1)
P31153 MATZ2A S-adenosylmethicnine synthetase isoform type-2
204855 KRT17 Keratin, type | otoskeletal 17
F49720 FSamMB2 Proteasome subunit beta type 2
FO40832 AEAA Annexin A1
F20837 ALDH1B1 |Aldehyde dehydrogenase X, mitochondrial precursor
FOD918 CAZ Carbonic anhydrase 2
PO2704 FTHA Fesritin heavy chain
F18401 HIST1H1E |Histone H1.5 {Histone H1a)
204828 AKR1CA Aldo-keto reductase family 1 member C1
FP5E0TZ2 WCP Transitional endoplasmicreticulum ATPase
e e ATOXA Copper transport protein ATOX
Q13283 E2BF1 Ras GTFase-activating protein-binding protein 1
FO27a5S MTZ2A Metallothicnein-2
F12928 AMFAT Annexin A8
FOg87az2 S5100A9 Protein 5100-49
F13012 KRT15 Keratin, type | otoskeletal 15
P5O9008 ARPCS Actin-related protein 2/3 complex subunit 4
o9 3ATE CAB3D Calcium-binding protein 39
P25205 MCh 2 DMA replication licensing factor MCM3
F47214 RFLZD 305 ribosomal protein L29
15843 NED DS NEDDE precursocr
P47 T3 HINTA1 Histidine triad nuclectide-binding protein 1
213177 FARZ Serine/threcnine-protein kinase PAK 2
F12085 ARF4 ADP-ribosylation factor 4
F17E812 CTPS CTP synthase 1
Fg1201 COPS2 COFPS signalosome complex subunit 2
F50454 SERPINH1 | Serpin H1 precursor
P Ao I T Interrin alrha i recoes oreeer



Subsequent proteins validation
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v’ Protein confirmation and expression pattern by
Western blot analysis

v’ Evaluation of serum levels by ELISA in serum
samples of patients compare with healthy serum

[l

Cancer secretome based biomaker discovery(
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