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Mol Cell Proteomics (2023) 



‘Omics

GENOMICS 

organism’s complete genetic code, including all genes, 

both coding and noncoding. 

TRANSCRIPTOMICS 

all expressed genes in the genome. 

PROTEOMICS

all proteins produced or modified

A. A. Snead and R. D. Clark, Int&Comp Biol, 2022 

Different sequencing technologies, including genomics, epigenomics, transcriptomics, proteomics



Czas (od osoby → do gatunku)

A. A. Snead and R. D. Clark, Int&Comp Biol, 2022 

Pacjent po Tx nerki 

• 15 - 25 - 35 lat follow-up

• 4 wizyty / rok

KM 14/12/24



Czas (pobrania i badania)

Genomika lata

Transkryptomika dni - tygodnie 

Proteomika 6 miesięcy

Lipidomika godziny - dni

Metabolomika minuty - godziny

Proteome Res. 2024KM 14/12/24



-Omiki w transplantologii



Benincasa G et al.., Human Immunology 2023



Genomika i Transkryptomika



Dawca-Biorca - Genetic background

A donor-recipient genetic mismatch

• allosensitization = REJECTION

“Genomic collision”

genetic mismatch where homozygous gene-

disrupting (loss-of-function) variants are present in the 

recipient but not in the donor, leading to 

allorecognition of the intact gene product when

expressed in the allograft. 

UNDERRECOGNIZED CAUSE OF REJECTIONS

Zanoni F, Kiryluk K, Curr Opin Organ Transplant, 2020



Truby LK et al. Current Heart Failure Reports 2023

Farmakogenomika



Transplantomics – Tx nerki

Benincasa G et al.., Human Immunology 2023

AR / KTx

6–11% 2020

10–20% początek 2000’s



Genomika/Transkryptomika – Tx nerki

Benincasa G et al.., Human Immunology 2023

Graft rejection
interactome



Transplantomics – Tx płuca

CLAD - 50% w ciągu 5 lat od Tx

Napoli C et al., Transplant Immunology 2024



MN i re-MN po KTx

Batal I et al., Am J Kidney Dis. 2020 

HLA-DQ2 and HLA-DR17 

more common in recipients with re-MN



Genomika i Transkryptomika

Nawrót KZNPrzeżycie graftuOdrzucanieFarmakogenomika Tolerancja



Genomika i Transkryptomika

Nawrót KZNPrzeżycie graftuOdrzucanieFarmakogenomika Tolerancja

Proteomika



Proteomic research aimed to identify biomarkers to assess disease onset and progression, decode disease mechanisms, 

and discover drug targets with precision. However, a retrospective look at clinical proteomics reveals that, despite 

substantial scientific output, its direct impact on patient outcomes has very much fallen short of initial expectations. 

A medline search for “clinical proteome” retrieves well over 40 000 publications to date, with > than 16 000 

of these also included when using the term “biomarker”. 

At the same time, at best a handful of examples for actual clinical application can be found today, and none of 

these applied in wide use. 

This prompts a critical examination of both obstacles and accomplishments within the field and defining potential 

paths forward that could better fulfill its early promises, which still hold true today.

December 3, 2024
Proteomics

Clinical proteomics, quo vadis? 
Harald Mischak, Joost P. Schanstra, Antonia Vlahou, and Joachim Beige

KM 14/12/24



Proteomika KTx – TCMR or AMR (RNA – nerka i mocz)



Ji Eun Kim et al. 2021, Mol Cell Proteomics

Proteomika moczu / Markery uszkodzenia zależne od ºCKD



Genomika i Transkryptomika

Nawrót KZNPrzeżycie graftuOdrzucanieFarmakogenomika Tolerancja

MultiOmics

Proteomika



Wu, H et al. Nat Commun 2024

MultiOmics – spatial cell/ genes & proteins distributions

AKI – cell/proteome composition in timecourse



Wu, H et al. Nat Commun 2024

MultiOmics – spatial cell/ genes & proteins distributions

AKI – cell/proteome composition in timecourse



Genomika i Transkryptomika

Nawrót KZNPrzeżycie graftuOdrzucanieFarmakogenomika Tolerancja

Proteomika

Pułapki

MultiOmics





1. Timing = czas i środowisko vs. zmiany metylacji, białek, metabolitów

A - No change
even though environmental change results in 
sequence fluctuations (e.g. seasonal gene expression)

B - Change
a slight increase in sequence frequency is 
detected that could be misattributed to a different 
environmental condition not visualized in the figure

A. A. Snead and R. D. Clark, Int&Comp Biol, 2022 
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Transplantacja 

1. Timing - SOT

Gch1 GTx1 GTx2

Tch1 Tch2 Tch3 TTx1 TTx3TTx2 TTx4
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Genomika (lata)

Transkryptomika (tygodnie)

Proteomika (6 miesięcy)
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1. Timing - KTx

Genomika (lata)

Transkryptomika (tygodnie)

Proteomika (6 miesięcy)

= ?

KM 14/12/24



2. Status komórki = pacjenta (odrzucanie, infekcja etc.)



uszkodzenie

A. A. Snead and R. D. Clark, Int&Comp Biol, 2022 

2. Status komórki = pacjenta (odrzucanie, infekcja etc.)



3. Czy wszystko badamy ?

1. Pierwsza wizyta ?

2. Follow-up ?

3. Pierwsza poranna próbka ?

4. Druga poranna próbka ?

5. 24-h zbiórka moczu ?

6. ♀︎ ile dni przed/po miesiączce ?

7. …………….

8. …………….

Kiedy badać?

1) Cut-off 10 kDa

+ 

2) Adsorbtion

+

3) Degradation

Jak dużo białek tracimy ?

Lab - Methodology

KM 14/12/24



„Deep & Dark” Proteomics

1. Non-canonical ORFs: Proteins translated from upstream ORFs (uORFs), downstream 

ORFs (dORFs), overlapping ORFs, and other non-standard coding regions.

2. Small Open Reading Frames (sORFs): Short sequences that can encode bioactive 

peptides, often overlooked in traditional gene annotation methods.

3. Alternative Translation Products: Proteins resulting from translation initiation at 

non-AUG codons, internal ribosome entry sites (IRES), or cryptic translation start 

sites.

4. De novo Genes: New genes that arise from previously non-coding regions of the 

genome through evolutionary processes.

10-30% of the proteome depending on 

the biological kingdom



4. Multiomics = Multimetodologia (metody integracji danych)

Efi Athieniti, George M. Spyrou
Computational and Structural Biotechnology Journal 2023 



Dziękuję za uwagę


