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Part |
~,How many birds are in the forest and
where are they?”

Immune Cells in Colorectal Cancer
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Previous Studies
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Type, Density, and Location of Inmune
Cells Within Human Colorectal Tumors
Predict Clinical Outcome

Jérome Galon,**t Anne Costes,* Fatima Sanchez-Cabo,? Amos Kirilovsky,* Bernhard Mlecnik,?
Christine Lagorce-Pagés,® Marie Tosolini,> Matthieu Camus,* Anne Berger,* Philippe Wind,*
Franck Zinzindohoué,® Patrick Bruneval,® Paul-Henri Cugnenc,5 Zlatko Tr.aljanoski,2
Wolf-Herman Fridman,™’” Franck Pages™’+

The role of the adaptive immune response in controlling the growth and recurrence of human
tumors has been controversial. We characterized the tumor-infiltrating immune cells in large
cohorts of human colorectal cancers by gene expression profiling and in situ immunohistochemical
staining. Collectively, the immunological data (the type, density, and location of immune cells
within the tumor samples) were found to be a better predictor of patient survival than the
histopathological methods currently used to stage colorectal cancer. The results were validated

in two additional patient populations. These data support the hypothesis that the adaptive immune
response influences the behavior of human tumors. In situ analysis of tumor-infiltrating immune
cells may therefore be a valuable prognostic tool in the treatment of colorectal cancer and possibly

other malignancies.
Science 2006
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Immunohistochemistry

IHC: CD3, CD8, Granzyme B and CD45R0O
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Clinical Impact of Immune Infiltration
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Quantification of Immune Cells (I)

Single T cells T cell conglomerate
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Area of each object <80 ym? Area of object >84 uym?,
(and >28 ym?), average so evaluating
area size is 51 ym?, conglomerate...
so counting single objects:
7 single T cells ‘
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Area of conglomerate: 408 ym?
Divided by average area of
single T cell:
408 ym? /51 ym2 =

8 single T cells

}

Complete T cell count; 7+8 = 15 T cells
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Quantification of Immune Cells (ll)

Workflow of Standardized Tissue Evaluation

Preparation & Cutting of Tissue

Slide Preparation & Quality Control

SLIDE 1

Automated Staining

Quality Control of Stained Slides

Automated High-Resolution Scanning

% | Automated Evaluation of Complete Tissue Slide



Technology

Tissue Microarray (TMA)
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Tissue Microarray on large sample numbers

CD3
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Tissue Microarray Platform
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Selecting a representative region...?
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Immunological Tumor Maps

Grid construction for tumor tissue (each square being 1 mm?)
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Immunological tumor maps: Colorectal Cancer

1 2 3 4 5 - cells/mm?
0-100
m = 101-200
|| e
wn "R = B 201-300

301-400
401-500

- 10 .501-600
== 601-700
-l‘. n 701-800
] g £501-900
901-1000

1001-1100

1101-1200

15 = 1201-1300

- 1301-1400

1401-1500

1501-1600

B 1601-1700

1701-1800

I 17 18 19 20 o 1801-1900

ia 1901-2000
>2000

11 12 13

LT

Iy
1

16

CD3+ T Cell densities, primary CRC, no MSI

ONCT



Immunological tumor maps: Breast Cancer
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Where is the Tissue Microarray...?
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Tissue Microarrays are efficient...

...when the investigated object has a homogeneous
distribution.

...when large sample numbers are available to make general
investigations.

Virtual Microscopy on Whole Slide Images is efficient...

..when distributions or patterns in tissues have to be
investigated.

...when individual analyses have to be performed
(,,individualized medicine*).
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What about the individual patient?

Distribution of immune cells within the tumor: primary CRC
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Part |l
,What else is there in the forest?”
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Combining Virtual Microscopy with Multiplex

Bead Protein Measurements

Tissue block,
e.g. from CRC liver metastasis

2? Serial sectioning & staining

SLIDE 1

— Virtual'Microscopy:

0 7W'°a(;l robust quantification
[‘5) 3 and

& - characterization
kS ‘9\/6 ) of TILs

SLIDE 2

Remaining tissue is used
for multiplex analysis
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Analyses
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Multiplex Bead Based Analyses

Principle of Luminex Multiplex Technology

Q

Microspheres with differential color-coding

o

Target protein

Specific antibody Specific antibody with
Streptavidin-R-Phycoerythrin
labelling
Coupled mi h :
oupled microsphere Up to 500 target proteins

Min. Detection Level:
3 pg/ml

La. B ] ‘on 1 (label)

Evaluation

La. ‘on 2 (microsphere color) —

Capillary
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Differential Profiling & Cell Densities

Tissue block
containing liver metastasis and liver tissue

Serial cuts of tissue sections are
produced and are then either
processed for microscopy or for
multiplex analyses

SLIDE 1

Liver | Metastasis

Invasive margin

Virtual Microscopy:

Quantification
» and
Characterization
of TiLs

(slides 2,4,6, etc.)

SLIDE 3

Multiplex
» Cytokine

Analyses

Separation of compartments (slides 3,5,7,9, etc.) Q N CT
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