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Middle East Technical University (METU

Colombia

About 800 Bilateral Cooperation Agreements with different institutions worldwide
(Erasmus, Mevlana, Bilateral Cooperation Protocols‘)/i'_'

Each year, we send approximately 550 students and over 100'teaching/ administrative staff abroad, while hosting

around 250 incoming students and 50 teaching/adminis;t"fative staff
(an annual average of 1,000 participants in our mobility programs)
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Middle East Technical University (METU)

55 Projects 37 Projects

~18 M€ METU Budget ~14.60 M€ METU Budget
6 Coordinatorships
PRIMA Section |, MSCA & REA I&A

MSCA Co-fund —20 post doctoral
researchers

https.//ufukavrupa.org.tr/tr/en-basarili-turk-arastirma-kuruluslari

METU ranked 1st university in Horizon
Europe with receiving the highest number of

Green & Blue Transition projects.

European Research Council
Established by the European Commission

HEerc
The ERC, set up by the European Union in 2007, is the premier European funding organisation for

excellent frontier research. It funds creative researchers of any nationality and age, to run projects
based across Europe.

METU is the only public university in Tlrkiye with 6 European Research Council
(ERC) projects.
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Q-OmicS LAB

Our vision is to become a global center of excellence in quantitative omics, driving
innovation at the intersection of molecular biology, translational research and analytical
science

Our mission is to develop standardized workflows that transform proteomics into a reliable
platform for translational and systems-level research.
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Q-OmicS LAB

The Q-OmicS Lab turns analytical chemistry into a precision tool, using mass spectrometry

to explore the proteome from discovery to validation—across disease, structure, and plant
biology
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Proteomics in Clinical Research
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Proteomics in Clinical Research
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Biomarker Pipeline

Verification phase
Validate biomarker
performance in large cohorts

Discovery phase
Confirm identify and differential

Identify biomarker
expression of candidates

candidates
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High Resolution MS
Nakayasu, E.S., Gritsenko, M., Piehowski, PD. et al. Tutorial: best practices and considerations for mass- 0 OMICS
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Clinical Proteomics- Challenges
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Clinical Proteomics- Challenges
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8000 . ..
B Biomarker Publications
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Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Biomarkers Publikation 625 1087 1478 1920 2661 3270 4168 5033 6208 7720
Biomarker Patents 50 74 95 180 238 320 396 593 471 407
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Mass Spectrometry Proteomics in Clinical Research

Qualitative Quantitative
Identify Quantify
Discovery Targeted
via HRMS via QQQMS
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Top-Down Proteomics

Top-Down Proteomics
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Bottom-up Proteomics
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Computational methods for understanding mass spectrometry—based shotgun
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A single protein to multiple peptides

Investigate the quantitative relationship
between protein and protein products

Pelin Yildiz
Alpha 2 Macroglobulin
(D 0DTU A single protein to multiple peptides: Investigation of protein-peptide correlations using targeted alpha- - O MI CS
e METU  2_macroglobulin analysis. Yildiz P. & Ozcan S. Talanta. 2023 R e




Protein — Peptide Correlation — Purified Protein

Standard A2MG Digestion Products

Trypsin

1-5 ng/mL
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Q-OmicS LAB - Structural Proteomics

()

BIOPLEX INTERACTOME

BioGRID
557 STRING

@ucsr Complex
Chimera Structure

Ca

N

Protein Network

S

A Structural ..
ﬂ Modeling o« B
By Molecular Docking

/

Interprotein

1 b

PyMOL
N “PDB
Membrane isolation \\z‘ Solubilized Membrane Structural
> Modeling
Single Protein By Molecular
Mass XL-MS Data Structure Docking
Spectrometer = ¥
Cross-linking Analysis - \ /
with DSBU —1 IntraprotEin

o

»
>

Protein purification

MaxLynx MeroX MS Annika XlinkX

u ~ \ﬁﬂ \

—
A

Purified Protein (Complex)

\S‘
o

v

Interprotein

/ \ Structural

PyMOL
Complex Modeling .
chimera Structure By Molecular Docking
ZPDB
\I|\h:|JnIfI FROTEIN D

b

UDTU Akkulak H, ince HK, Goc G, Lebrilla CB, Kabasakal BV, Ozcan S. Structural proteomics of a bacterial
METU mega membrane protein complex: FtsH-HfIK-HfIC. Int J Biol Macromol. 2024 Jun;269(Pt 1):131923
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Nutritional Proteomics
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Protein
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From Mass Spectrometry to Our Plate:
What is Nutritional Omics?

Applications
Protein Profiling

Authentication

Allergen Prediction

B ® Bk

Production
System

Allergen
Quantification
Q 4 Species
M erification
@ Food Quality

.‘ Assessment

/ Shelf Life
=9

Q-0/ICS




YR

n i »‘I ’
i .M:, Tl

FUNDING

Graduate Students
Ataollah Nosratinia

Hatice Akkulak
Pelin Yildiz
Useyma Giilhan
Ceren Kul

Elif Akmermer
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Gizem Demirci
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Undergraduate Students

Useyma Giilhan
Enver Oztiirk
Esin Sahin
Gaye Kaya

Lara Su Kartav
Rukiye Topbas
Yagmur Tatar

Gizin Beyza Yildiz

Alumni
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Begim Kdysdren
Ece GOktayoglu
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Nasim Allahyari
Mija Kastelic
Sewval Sahin

TUBITAK
THE SCIENTIFIC AND TECHNOLOGICAL RESEARCH
COUNCIL OF TURKIYE
=> N THE MEDITERRANEAN AREA gg;‘;;ﬁon

EUROPEAN UNION HORIZON 2020, EUROPE

COUNCIL OF HIGHER EDUCATION

TURKISH COUNCIL OF HIGHER EDUCATION
RESEARCH GRANT

Q-0//Ics

&% Qualitative and Quantitative Omics




