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PROTEOMICS :
A Practical Approach
for Cholangiocarcinoma Markers

Siriporn Proungvitaya, PhD.

New chapter :
Biomarkers for prognosis of meningioma patients: 
A systematic review and meta-analysis

“NCD Countdown 2030: worldwide trends in non-communicable disease mortality and progress towards 

Sustainable Development Goal target 3.4” Bennett, James E et al.

The Lancet, Volume 392, Issue 10152, 1072 - 1088

Cancer

สถาบนัมะเรง็แห่งชาติ

HT
DMCADstroke

• cancer
• stroke
• coronary artery disease
• diabetes
• hypertension

2

Cholangiocarcinama (CCA)

https://tinyurl.com/4wp43f9n
3

https://bsahely.com/2015/10/16/article-version-of-

presentation-the-secret-to-a-healthy-nation/

“Interaction between chemical carcinogens, 

especially nitrosamines, and OV infestation may play a 

role in the development of cholangiocarcinoma in 

Thailand.”
Int J Cancer

. 1991 Jul 30;48(6):821-5. doi: 10.1002/ijc.2910480606.

Cholangiocarcinama and OV prevalence

https://tinyurl.com/yck9ny7y
Sripa B, Kaewkes S, Sithithaworn P, Mairiang E, Laha T, Smout M, et al. (2007) 

Liver Fluke Induces Cholangiocarcinoma. PLoS Med 4(7): e201. 

https://doi.org/10.1371/journal.pmed.0040201

Opisthorchis viverrini (OV)

4

Wongkham S, Silsirivanit A. State of serum markers for detection of cholangiocarcinoma. Asian Pac J Cancer Prev. 2012;13 Suppl:17-27. PMID: 23480761. 5

Sensitivity, specificity, 

positive predictive value (PPV) and negative predictive value (NPV)

Wongkham S, Silsirivanit A. State of serum markers for detection of cholangiocarcinoma. 

Asian Pac J Cancer Prev. 2012;13 Suppl:17-27. PMID: 23480761.

https://geekymedics.com/sensitivity-specificity-ppv-and-

npv/?_escaped_fragment_=

Cutoff
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https://www.slideshare.net/slideshow/diagnotic-and-

screening-tests/13223632

https://www.dreamstime.

com/vector-cartoon-
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image162946700

Discovered by Proteomics

• Bioinformatics (bioinfo.)
– Human Plasma Proteome Project

– The Human Protein Atlas project

– GEPIA (Gene Expression Profiling Interactive Analysis)


• Evaluation test

– Elisa

– Western blot

– Dot blot 

– HPLC

– Common reagent

• Sample (praparation) types

• Mass spectrometry

• Review

• Bioinfo.

• AI

• etc.
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“Serum DNA methylation as a biomarker for differentiating 

cholangiocarcinoma from other biliary diseases” 

https://tinyurl.com/3n3kt6v9 9

Medical Technology

https://t.ly/EpoR has been copied to your clipboard 10

Limitation!!

https://myendoconsult.com/learn/plasma-proteins-a-comprehensive-review/ 11

https://openmd.com/guide/blood-components

Blood Components

2D protein electrophoresis

Mass spectrometry

Dr. Sittiruk Roytrakul
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Proteomics for cholangiocacinoma markers

• Chapter 1 Secretome

• Chapter 2 Bioinformatics for marker selections

• Chapter 3 Protein-protein interactions 

• Chapter 4 Mitochondrial markers 

• Chapter 5 Metabolomics of bile acids

• Summary for Future

13

#1 Secretome

14
Trends Cell Biol

. 2017 Mar;27(3):230-240. doi: 10.1016/j.tcb.2016.11.007

Secretome

Analysis

15
https://www.researchgate.net/figure/Analysis-of-the-proteome-of-cell-

populations-by-sub-compartment-Proteomics-is_fig2_261514808

Work Flow

https://tinyurl.com/bdzhzw7h

16Asian Pac J Cancer Prev

. 2012:13 Suppl:107-14.

Expression protein 

profile pattern

ICAM1

17Asian Pac J Cancer Prev

. 2012:13 Suppl:107-14.

• Review

• ELISA

18

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date

https://blog.praxila

bs.com/2021/09/2

0/elisa-principle/
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#2 Bioinformatics for 

marker selections

19
Biomolecules

. 2019 Aug 26;9(9):413.

doi: 10.3390/biom9090413.

Prediction of signal peptides using the SignalP 4.1 

server: classically secreted proteins

20
Trends Cell Biol

. 2017 Mar;27(3):230-240. doi: 10.1016/j.tcb.2016.11.007

Search for non-classically secreted proteins using SecretomeP 2.0 server

21

3 of 90 markers

• TMHMM

• Plasma proteome database

• APEX1

• Protein 2

• Protein 3
22

western blot

Dot blot

23
https://polizshoes.weebly.com/blog/biorad-western-blot-protocol

Dot blot

24

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date
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#3 Protein-protein Interactions

25 26

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date

#4 Mitochondrial proteome analysis 

Cancer Genomics & Proteomics, January 2022, 19 (1) 35-49

Biomolecules. 2020 Jul 10;10(7):1021

Tumour Biol. 2016 Oct;37(10):13659-13667

• AIFM3

• PDK3

• CINPIN1
27 28

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date

#5 Metabolomics of bile acids

29

https://tinyurl.com/4wp43f9n

1.Bile acids induce cyclooxygenase-2 expression via the epidermal growth factor receptor in a human cholangiocarcinoma cell line
Yoon, Jung–Hwan et al. Gastroenterology, Volume 122, Issue 4, 985 - 993

Bile acid determination

https://www.randox.com/bile-acids/30

https://microbenotes.com/high-performance-liquid-

chromatography-hplc/https://www.instruchemie.nl/bile-acids-reagent-set-enzymatic-

method
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HPLC CCA

BBD

HE
31

Oncol Lett

. 2017 Oct;14(4):4943-4948.

doi: 10.3892/ol.2017.6763. Epub 2017 Aug 17.

CCDC25 in CCA tissue

ControlCCA
32

Oncol Lett

. 2017 Aug;14(2):2566-2572.

doi: 10.3892/ol.2017.6446. Epub 2017 Jun 21.

Serum CCDC25 

in cancers

Human protein atlas

GEPIA

33

In Vivo

. 2023 Jan-Feb;37(1):294-303.

doi: 10.21873/invivo.13079.
34

35

In Vivo

. 2023 Jan-Feb;37(1):294-303.

doi: 10.21873/invivo.13079. 36

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date
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Wongkham S, Silsirivanit A. State of serum markers for detection of cholangiocarcinoma. 

Asian Pac J Cancer Prev. 2012;13 Suppl:17-27. PMID: 23480761.

https://bsahely.com/2015/10/16/article-version-of-presentation-the-secret-to-a-healthy-nation/ 37 38

In Vivo

. 2024 Mar-Apr;38(2):785-793.

doi: 10.21873/invivo.13502.

39

In Vivo

. 2024 Mar-Apr;38(2):785-793.

doi: 10.21873/invivo.13502.

 Marker routine detection

• Chapter 1 Secretome

• Chapter 2 Bioinformatics for marker selections

• Chapter 3 Protein-protein interactions 

• Chapter 4 Mitochondrial markers

• Chapter 5 Metabolomics of bile acids

• Summary for Future

40

https://blog.praxila

bs.com/2021/09/2

0/elisa-principle/

International Conference on Health Sciences
October 10, 2024

Daraporn Chua-on, Ph.D.
Postdoctoral researcher, KKU, Thailand

“Mitochondrial markers”

42

Mitochondria

https://facts.net/mitochondria-facts/

Mitochondrial DNA
(mtDNA) ATP production by 

oxidative phosphorylation

Sreedhar et al., Cell Death & Disease. 2020 Jun;11:444
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Mitochondria in physiological and pathological conditions

43

Farhana et al., Cancers. 2023 Jul;15(5):3836

Mitochondria can promote cancer 

44

Tumorigenesis

Progression

Survival

mtDNA
mutations 

Normal cell

Cancer cells

Metastasis

Resistance Survival

Tumorigenesis Progression

Survival

Normal cell

Cancer cells

Metastasis

Resistance Survival

H1

H2

Aberrant protein 
production

Risk 
factors

Risk 
factors

Dysregulation of mtDNA 
and mitochondrial proteins 

Mitochondrial 
dysfunction

Mitochondrial marker projects in cholangiocarcinoma (CCA) 

45

Assoc. Prof. Dr.Siriporn Proungvitaya

Dr. Daraporn Chua-on
Dr. Son Dinh An Truong

Ms. Surangkana Sanmai

Mitochondrial 
extraction 

from CCA tissues

Proteome analysis

Bioinformatics 
analysis

Validation of clinical 
samples

Selection of candidate 
biomarkers

Dr. Daraporn Chua-on

Serum AIFM3 
in CCA sera

(Biomolecules, 2020, 
Jul;10(7):1021

Serum PDK3 
in CCA sera

(Oncol Lett, 2019, 
Jun;17(6): 5275–5282

Serum CIAPIN1 
in CCA sera

(Diagnostics, 2021, 
Jun;11(6):1054

46Apoptosis-Inducing Factor, Mitochondrion-Associated 3 (AIFM3)

47

Pyruvate Dehydrogenase Kinase 3 (PDK3)
48

Cytokine-Induced Apoptosis Inhibitor 1 (CIAPIN1) 
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Current mitochondrial strategies for cancer diagnosis

49

mtDNA methylation patterns 

mtDNA mutation patterns
mtDNA mutation levels

Ding et al., Diagnostics. 2023 Jul;13(14):2351
Vikramdeo et al., Scientific Reports. 2022 Jul;12:18455

This study establishes, for the first time, that mtDNA mutations can be 
detected in circulating EVs and potentially serve as a tool for reliable PDAC 
diagnosis.

Hypomethylation of mtDNA contributes to the pathogenesis of AD 
and potential application for the diagnosis of AD.

New chapter

50

51

Cancer chronic inflammation 

• neutrophil–lymphocyte ratio (NLR)

• platelet–lymphocyte ratio (PLR)

• lymphocyte–monocyte ratio (LMR)

52

Yang Y, Hu F, Wu S, Huang Z, Wei K, Ma Y and 

Ou-Yang Q (2023) Blood-based biomarkers: 

diagnostic value in brain tumors (focus on 

gliomas). Front. Neurol. 14:1297835. 

doi: 10.3389/fneur.2023.1297835

Convenient and reliable 

peripheral blood markers

New chapter : Brain tumor

• Various biomarkers  the results are inconsistent

• In this study  a systematic review and meta-analysis to 
assess the prognostic biomarkers for patients with 
meningioma

53 54
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Tools for brain cancer marker selection

Systematic reviewPLoS One. 2024 May 17;19(5):e0303337.

Luo YH, Wang K, Zhan L, Zeng F, Zheng J, Chen S, Duan X and Ju D (2023) b3GNT9 as a prognostic biomarker in 

glioblastoma and its association with glioblastoma immune infiltration, migration and invasion. Front. Oncol. 

13:1214413. doi: 10.3389/fonc.2023.1214413

55 56

Association of biomarkers and prognosis 
in the meta-analysis 

57

To evaluate the prognostic value of biomarkers of meningioma 
patients, we performed a meta analysis of 
at least two or more studies of the association between 
11 biomarkers 
(PR, cyclin A, TOP2A, p21,
MCM6,H3k27me3, Bcl-2, p53,
VEGF, PHH3, and Ki-67/MIB-1)
and their respective prognostic outcomes using the univariate or 
multivariate HR and 95% CI by forest plot of random-effects model.

58

• Cyclin A is a member of cells cycle protein and implicated in the control of DNA replication. 
• It is linked to both CDK 1 (cyclin dependent kinase) and CDK2, and has functions in, both S phase 

and mitosis stages of the cell cycle. 
• High expression of cyclin A is observed in various human malignancies like astrocytoma, breast 

cancer, and liver cancer. 
• Our meta-analysis revealed the association of the high expression of cyclin A with the high-risk of 

recurrence of meningioma patients. 
• This marker could be used as predictors of recurrence for meningioma patients. 
• Abnormal expression of cyclin A may linked to the irregular cell proliferation of meningioma patients.

Discovered by Proteomics

• Bioinformatics(bioinfo.)
– Human Plasma Proteome Project

– The Human Protein Atlas project

– GEPIA (Gene Expression Profiling Interactive Analysis)


• Evaluation

– Elisa

– Western blot

– Dot blot 

– HPLC

– Common reagent

• Sample praparation

• Mass spectrometry

• Review

• Bioinfo.

• AI

• etc.

59

References

60

Searching word : proungvitaya s or patrakitkomjorn

https://pubmed.ncbi.nlm.nih.gov/?term=proungvitaya%20s&sort=date

Siriporn Proungvitaya, et al.

Thank you for your attention


