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Concept
From Systems Biology to Systems Medicine as part of the global concept of personalized

medicine. “The whole is greater than the sum of its parts”™ Aristotle

Approach

Holistic for deciphering the complexity; from data to information to knowledge

Main research areas

Systems biology approaches, B-cell biology, immuno-oncology, lymphoid structures, the
AID/APOBEC-associated biological events and cellular sphingolipid/lysophosphatidate
system — in immunity and cancer
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Biology of lymphoid structures and germinal centers
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Highly organized structures with tight
packing, inleraction and unique functiona
cooperation of various immune cell types
When fully developed, contain germinal
centers (GC): functional niche where B cells
proliferate, differentiate, undergo affinity
maturation and swilch the class of their
antibodies. AID as unique marker

'he outcome of GC reaction: plasma cells
and memory B cells

Located in secondary lymphoid organs such as
tonsils, spleen, lymph nodes, and mucosa-

associated lymphoid tissues

\dditionally, can be assembled at ectopic
sites within chronically inflamed tissues
including the tumor site. In this case, they

| i'tllill'l.i structures, ELS
or tertian ._'r'!'l'l;"'ll"'l.! structures, TLS
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Clinical relevance of B cells and ELS in cancer

Anti- or pro-tumoral role?

Presence of B cells and/or ectopic lvmphoid structures associate with a favourable patient’s prognosis in > 10 cancer types
Non-small cell lung cancer (NSCLC): (Germain, 2014
Small cell lung cancer (SCLC): (
Breast cancer: (Gu-Trantien el
Primary colorectal cancer (CRC)
Pancreatic cancer: (Hiraoka
Melanoma: (Ladam
Metastatic melanoma: (Cabrita et a
Hepatocellular carcinoma (HCC): (Ca
Head and neck cancer: (Van Herpen et

Colorectal cancer with metastasis in the liver (CRCLM ): (Meshchervakova
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B Cells and Ectopic Follicular Structures: Novel Players in
Anti-Tumor Programming with Prognostic Power for
Patients with Metastatic Colorectal Cancer

L L i .
Anastasia Mesht heryakova Chetrmar Tamandl * Erika Bajna Judith Stift Martina Mittiboeck
Martin Svoboda , Denise Heiden ., Stefan Stremitzer . Erika Jensen- Jarolim Thomas Grunberger

Michael Be r-_||".1"r" hana Mechtchenakova *

Discoveries:

CRC

.\

metastasis
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Hypothesis

The anti-tumor immune response at the metastatic site in the liver is pre-instructed at primary CRC site

and/or even within the non-tumorous colon mucosa with natural isolated lymphoid structures, ILS.

non-tumorous adjacent colon primary colorectal cancer metastatic site in the liver
NT CRC CRCLM
@ p Liver '
(@)
- @ Tumor-

Tumaor

®

Mucosa

The study addressed the research question whether specific characteristics of lymphoid structures,
established within 3 different tissues entities — NT, CRC, CRCLM, have an impact on the pathobiology
of metastatic CRC.

We established the multimodular DIICO strategy - from Digital Immune Imaging to Clinical Outcome.
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DIICO module I: the immunostaining
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DIICO module II: assessment of immunological imprint
by quantitative tissue 1mage cytometry

2022-10-19 Medicine & Science

Staining of specimens Whaole-shde acquisition by TissueFAXS
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uantitative analysis of the digital images (HQ/'TQ)

Data sets as vanables

ysis: translormation of the tissue encrypled information into numerical values
ased variables exported for each tissue (NT, CRC, CRCLM) and each patient

r alignment with clinicopathological paramelers
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Anatomy- and staining-based variables n=24
| variable | Deseripon | Twe | n

NT_ILS count stecied within NT ioech

NT_ILS sire

NT_ILS density
NT_ILS to ILS distance
NT_AIDF LS count

NT_ % GC size of ILS size

NT_ % CD20- cells im LS
NT % K67+ colls in ILS

NT_% CD2 7 cells in ILS
CRC_ELS count

CRC_ELS size

CRC_ELS density

CRC_AID* ELS count
CRC_% GC size of ELS size
CRC_% CD20" cells in ELS
CRC_% K67 cells in ELS
CRC_% CD27 cells in E1LS
CRCLM_ELS count
CROLM_ELS size
CROLM_ELS density
CROLM_AID= ELS count
CROLM_% CD20* cells in ELS
CROLM % K67 cells in ELS
CROLM_% CD2 7 cells n ELS
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DIICO module III: Clinical relevance of variables characterizing
the ILS/ELS immune phenotype

*  Kaplan-M
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i N'T: strong prognostic power {or the variables attributed to % of CD2o+ cells and Ki67+ cells as well as for theis

combination within lymphoid structures; statistically significant stratifications of patients into low- and high-risk groups

» Major discovery to highlight: B cell-enriched and highly proliferative ILS, located within non-tumorous colonic mucosa, show

trong prognostic elfect in respect of survival of CRCLM patients

» The immunological imprint of lvmphoid structures within normal colon encrypts the information about clinical outcome for

P itients with melastatic colorectal cancer
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What is now, what is next:
To harness the power of synergy
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Unlocking the Germinal Centers:
novel biomarkers and targeting strategies
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Image analysis
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Analysis with
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All-in-one
Acquisition &
Analysis System
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