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Otazky

* Jak studujeme vlastnosti nadorovych bunék — migraci, invazivitu in
vitro a in vivo?

* Jak hodnotime plasticitu fenotypu (nejen) nadorovych bunék?

* Pro€ ma smysl studovat nadorové cirkulujici buriky a pro¢ to vibec
neni snadné?

e Jaka je role bunééného fyziologa/biologa v translaénim/preklinickém
vyzkumu?

* Jak Ize studovat mechanismy plasticity z pohledu regulace a funkce?
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Typické znaky nadorove bunky

podpurné proliferacni signaly
deregulace supresort rustu/proliferace
odolnost k bunécné smrti

neomezena replikace

neoangiogeneze

invaze a metastazovani

mutace a genomicka nestabilita

zanét

prestavba energetického metabolismu
unik pred znicenim imunitnim systémem
Senescence*

Plasticita™

Epigenetika*™

Mikrobiom*

Unlocking
phenotypic
plasticity

Progenitor cell Differentiated cell
Normal differentiation
— — Dedifferentiation
“ Blocked
& & differentiation
N E
— —_— Transdifferentiation

Douglas Hanahan & Robert A.
Weinberg: Hallmarks of Cancer:
Next Generation, Cell, 2011
*Hanahan, 2022



Why is cancer so devastating?

e > 2030
WORLDWIDE CANCER CASES cancer-related death cause estimate

ARE PROJECTED TO INCREASE BY

1.50%

FROM 14 million 10 21 million

WORLDWIDE CANCER DEATHS
ARE PROJECTED TO INCREASE BY

1.60%_

FROM 8 million T0 13 million

metastasis 90



Why is cancer so devastating?
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Overview of current research

What kind of cells drives metastasis and how we can target them?

primary tumor primary tumor

elimination

incompetent
cells

e Cancer is heterogeneous and not single cell disease.
« Complex and dynamic, NOT static “ecosystem”.

compromising treatment outcomes
*  90% of cancer related deaths are due to metastasis
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competent micrometastasis
cell

therapy-sensitive
cancer
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Diversity inside tumors is clinical problem limiting the efficacy of targeted therapies and

therapy-resistant

’-‘ cancer
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vicious circle
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Genetic determinants of cancer

metastasis

Don X. Nguyen and Joan Massagué

Tumorigenic genes

Metastasis initiation genes

» Proliferative autonomy
= Genomic instabiity

» Self-renewal

= Evasion of death

» Evasion of cytostasis

» Evasion of immunity

= Resistance to hypoxia

NATURE REVIEWS

GENETICS

Metastasis progression genes

N N

« Detachment

= Motility

» Invasion

» Marrow progenitor-cell
recruitment

= Angiogenesis

* Intravasation

« Survival in circulation

» Embolism

« Capillary adhesion

» Extravasation

» Adaption to new environment
= Emergence from dormancy

» Organ-specific colonization

Dormant

rmicrometastasis

VOLUME 8 [ MAY 2007 | 343



Epithelial-Mesenchymal Transition (EMT)

 Zména bunécného fenotypu spojena se ztratou
adheze a zvysenim motility

Table 14.1 Examples of EMTs during mouse embryonic development

Process Transition

To

Gastrulation epiblast
Prevalvular mesenchyme in  endothelium
the heart

Neural crest cells neural plate
Somitogenesis somite walls
Palate formation oral epithelium
Mullerian duct regression Mullerian tract

Adapted from P. Savagner, BioEssays 23:912-923, 2001.

Table 14.1 The Biology of Cancer (© Garland Science 2014)

mesoderm

atrial and ventricular septum

neural crest cells, which can
yield bone, muscle, peripheral
nervous system

sclerotome
mesenchymal cells

mesenchymal cells



EMT & nadory

primary tumor invasive edge liver metastasis

Figure 14.18a The Biology of Cancer (© Garland Science 2014)

carcinoma in situ invasive carcinoma  ENMT epithelial [Jlij mesenchymal

INTRAVASATION

- O O

basement

membrane .
INVASION /
normal stroma reactive stroma TRANSPORT
through
circulation

SOOI

oo membrane - </ -

macrometastasis

EXTRAVASATION
normal stroma

Figure 14.18b The Biology of Cancer (© Garland Science 2014)



Experimentalni pristupy

ESTABLISHMENT AND CHARACTERIZATION OF AN IMMORTALIZED BUT Malignant Transformation in a Nontumorigenic Human Prostatic Epithelial
NON-TRANSFORMED HUMAN PROSTATE EPITHELIAL CELL LINE: BPH-1  Cell Line'

Simon W, H:a}'\\'arl:l.,= Yuzhuo Wang, Mei Cao, Yun Kit Hom, Baohui Zhang, Gary D. Grossfeld, Daniel Sudilovsky,

S. W. HAYWARD, R. DAHIYA, G. R. CUNHA, J. BARTEK, N. DESHPANDE, axp P. NARAYAN and Gerald R. Cunha
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Cancer.asseciated
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e EMT markers

e EMT
regulators

e Cell shape
EMT and behavior




uin vitro

Analyza migracniho potencia
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Analyza nadorové progrese in vivo

MDAMB-231 4T112B A375 IV Yumm 5.2 RM1 DU145
Human breast cancer Murine mammary gland cancer Human melanoma Murine melanoma Murine prostate cancer  Human prostate cancer

Intraprostate Intraprostate
injection injection

Mammary fat pad

maty Mammary fat pad Intradermal Intradermal
injection

injection injection injection

CTCs




EMT/MET plasticity in cancer

} adipocytes
4 7EB1 endothelial cells o
SNAI 19 CAFs
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EMT and regulation of cell surface phenotype

EMT drives phenotypic diversity of the tumor

through the regulation of transcriptome S@UCEH

lab



EMT and regulation of cell surface phenotype

EMT-TFs
(ZEB1, SNAIL...)

EMT drives phenotypic diversity of the tumor

through the regulation of transcriptome S@UCEH

lab



EMT and regulation of cell surface phenotype

GENERAL HYPOTHESIS:
Cell surface mirrors cellular phenotype

Identification - Characterisation - Targeting

S@UCEK
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Epithelial-mesenchymal plasticity
contributes to intratumoral heterogeneity

epithelial @@ hybrid states
state @@@@@@@
@@@@@@
CE
@@ @ Q mesenchymal
@@ @@ state

S@UCER



Flow cytometry as a tool for understanding of cell phenotype and function

single cell/well
up to 384 well plate

RUORESCENT l
ACTVATED CELL ]

SORTING (FACS)  [50
&

Laser beam passes
fhrough one cell

analysis: CyQuant, ATP, xCelligence, images, SEQ

surface

manifestation 7—(/~>~<

lineage

plasticity,

Fedr, R., Pernicova, Z., Slabakova, E., Strakova,

N., Bouchal, J., Grepl, M., Kozubik, A. & Soucek, Radek
K. Automatic cell cloning assay for determining Fedr
the clonogenic capacity of cancer and cancer

stem-like cells. Cytometry A 83, 472-482,

(2013).

Kahounova, Z., Kurfurstova, D., Bouchal, J.,
Kharaishvili, G., Navratil, J., Remsik, J.,
Simeckova, S., Student, V., Kozubik, A. &
Soucek, K. The fibroblast surface markers FAP,
anti-fibroblast, and FSP are expressed by cells
of epithelial origin and may be altered during
epithelial-to-mesenchymal transition.
Cytometry A 93, 941-951, (2018).

Zuzana
Kahounova

Simeckova, S., Fedr, R., Remsik, J., Kahounova,
Z., Slabakova, E. & Soucek, K. Multiparameter
cytometric analysis of complex cellular
response. Cytometry A 93, 239-248, (2018).

Sarka
Simeckova

Drdpela, S., Fedr, R., Remsik, J., Soucek, K.,
High-throughput, parallel flow cytometry
screening of hundreds of cell surface antigens
using fluorescent barcoding. Methods in
Molecular Biology, under review, (2021)

Stanislav
Drapela



Cell phenotypes associate with distinct surface antigens in vitro

Hypothesis: The 10-molecule signature associates with plasticity of cancer cells
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Remsik, J. et al. Br. J. Cancer 118, 813-819, (2018).



Six-molecular surface fingerprint predicts docetaxel
resistance in prostate cancer patients

Taxane resistance = serious obstacle in the therapy of advanced prostate cancer

In vivo models — docetaxel-resistant patient derived xenografts STAGE  FIVE-YEAR SURVIVAL
10x 40x LOCAL >99%
g A~ REGIONAL >99%
— - ADVANCED 29%

docetaxel Data from Cancer Facts & Figures, ACS, 2018

(33 mgkg™)

engrafted s.c. van Weerden et al., Br J Cancer, 2009

Aim: To determine unique surface fingerprint of docetaxel-resistant (DR) cells

FlowSOM in UMAP

Expression profile

PCa patient samples

i. “personalized” prediction of docetaxel =] 1 Pop1 SN\ | Epcam
H ; ot sensitive”
effectiveness prior therapy N | N eos
ee o oo . N N G ]
ii. identification of druggable targets q %' \ SN cpas
. < 10 -
E ~
for the targeting of DR cells = = ‘. N\ ooss
. . . 507 507 P0p3 k N
iii. description of the mechanism of POC resistant L X\ coss
docetaxel resistance o " o] | ssead
’ * N . ® “ d 80 " 1 e 2 Fluorescence intensity
UMAP_1 UMAP_1

Drapela, S., et al., Pre-existing cell subpopulations in primary prostate cancer tumors display the surface fingerprint of docetaxel-resistant cells. Under revision.

Stanislav Drapela

Docetaxel-resistant
cell surface profile

JEpCAM
epi cell adhesion
molecule

4 CD9

tetraspanin

1N CD44

homing cell
adhesion molecule

NCD59
glycoprotein
protectin

MNCD95
Fas receptor

NSSEA-4
stage-specific
embryonic antigen-4




breast cancer

e Complex analysis of tumor and microenvironmental compartments in TNBC samples by mass cytometry

Barbora

Plasticity and intratumoral heterogeneity in triple-negative okatkovs

)

* Analysis of epithelial-to-mesenchymal plasticity (EMT) in TNBC patient samples B0 Ph.D. Tln

* Identification of new clinically valuable biomarkers

» Complex heterogeneity in TNBC tissues (36 markers)
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» EMT surface fingerprint in clinical specimens
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Remsik, J. et al. Plasticity and intratumoural heterogeneity of cell surface
antigen expression in breast cancer Br. J. Cancer 118, 813-819, (2018).



Future outlook

e Description of intratumoral and stromal heterogeneity in TNBC patient cohort by mass cytometry — advanced data
analysis

* |dentification of genetic signatures in selected subpopulations and their association with clinical observations

| ’J_‘ ’_F'F‘:ﬁ sorting RNAseq Analysis

I 800 100+
Pop2
= 801 — A high
600 E 9
Pop5 z —— A low
N : w.
Pop0 200 & 20
Pop1 l() 0 T T T d
0 10 20 30 40
Pop4 Time [months]

EpCAM CD2¢ CD49c CD9 CD112 CD49f CD44 ITGB5 CD111 CD24 CD87

* Validation of identified biomarkers by IHC on retrospective cohort of TNBC patients



What kind of cells and mechanisms drive
metastasis and chemoresistance?

primary tumor

S0 =
0

@ e %@

competent micrometastasis

@



Metastaticka kaskada

Maligni
zvrat

Vaskularizace Invaze

Cirkulujici nadorové
bunky (CNB) — klicova
uloha

Embolie

[ - 5 G - )

— (o &%

(@) 5 €

Vhodné
> mikroprostredi

|

Proliferace

Francia et al., Nat. Rev. Cancer (2011)



Proc se cirkulujicimi nadorovymi bunkami zabyvat?

Salundiant transformace "
o/ , metastaza P~ S OIE oK, P2
> 90% umrti .. rarace A sias g@ ® o
spojenych se / e
SOI|dn|,m| nédory - o Dormance Ztrata adheze ?Q P 0
metastaze S ——— \ “g
> Sifeni primarné krvi @ EX”""\Vaza"e L°ké'7mva’-e ........ ..
@

» Klinicky vyznamné
» ,Liquid biopsy”“
» Pribéh terapie
» Prognosticky znak

» Specifické mutace
—> cile terapie

PFilnuti k endotelu Intravazace

\ Leukemicka /

faze

Schilling, et al., Nat. Rev. Urol. (2012)



Probability of Survival (%)
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1. Quantification of CTCs

0S of mBC Patients with <5 or 25 CTC at Baseline (N=177).

CTCI7.5 mL Median OS in
at Baseline N (%) Months (95% CI)

Cox Hazard Ratio=2.4
chi-square = 19.54
(P-value <0.0001)

Logrank
P<0.0001

21.9 Months
10.9
Months

<5CTCs 89 (50%) 21.9 (20.1to 28.6)
>5CTCs  88(50%) 109 (7.0to 15.2)

T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40

Time From Baseline (Months)

Clinical relevance of circulating tumor cells

2. E/M phenotypization of CTCs

@ Disease progression M E

T nt ri E>M
) ® reatment response E=M
4 BMvE
2 . .M
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200 £
5 3
S 1501 o
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8
o
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months -o- Blood
4 DLA

Yu et. al., Science, 2013
Frankers et. al., Cancers, 2021

1) QUANTIFICATION: high numbers correlates with increased risk of metastasis

2) PHENOTYPIZATION: E/M phenotype of CTCs predicts chemoresistance

3) MONITORING of chemotherapy efficiency for better therapeutical strategies
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adipocytes 0.2% —

lymphocytes 1.6%

epidermal
cells 0.5%

fibroblasts 0.1%

1. Frequency of CTCs

-

erythrocytes, 84%
25x10"2 of 30x10'2

total human cell count

0.001%

bone marrow cells 2.5% hepatocytes 0.8%

platelets 4.9%

bronchial
endothelial
cells 0.5%

vascular
endothelial
cells 2.1%

muscle cells other respiratory
2.2% interstitial cells 0.5%

2. Half-life time of CTCs

ns

"a“ 1“““'5 | * ns |
. 1 | 1 1 @ SCLC Auto.
‘;’ e ® PDAC Org.
E . . 4 PDAC Org. Neo.
F 1004 o, * _-’ . B PDAC Auto.
s i . * ® NSCLC Auto.
- — Median value
$

10 T T |

SCLC PDAC NSCLC

Hamza et al., Nat Commun, 2021

1) FREQUENCY: CTCs frequency is about 1-10 /10 ml of human blood

2) HALF-LIFE TIME: Half-life time of CTCs in range of minutes

3) SIZE: Comparable size with leukocytes

Lack of common/specific CTCs markers

Technical challenges for detection of circulating tumor cells

3. Size of CTCs

100000

10000

1000

CK Size (um?)

100

Median size (upm?)

1 5 1
CTC-B CTC-L CEL | CTC-B CEL | CTC-B
120.4 1413 26544'| 83.6 3379 :44.6
'+ 7.5

Median CD (um)
0

*
*

124 134 1841103

* w4 O

20.7

'
Hare:]
:5748

1 86

CD45 Size (um?)

%

Lymphocytes
69.6
9.4

Cell types

EcrcB
@cre-L

M Cell line

[ Leukocytes

Breast

i Prostate iColorectal

iBladder

Leukocytes

Mendelaar et al., Mol Oncol, 2021

Flow cytometry as one option for CTCs detection
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Klinické vyuziti detekce cirkulujicich nadorovych
ounek

» Odhad progndzy pacienta
» Monitoring pribéhu onemocnéni

» \/Casha detekce

» Metastazujici karcinomy prsu a prostaty — hranice 5 CNB/7,5ml
» Metastazujici karcinom tlustého streva — hranice 3 CNB/7,5 ml

» CellSearch system Veridex — schvaleno FDA

www.cellsearchctc.com



Priklad: Filtrace

» polycarbonate membrane with 8 um pores (CTCs over 20 um)
» capilary force-driven filtration

The “ membrane”
cell population

Enriched
Polycarbonate -
membrane (PCM) A Flux driven by diffusion
supported by the shape of The “ bottom” cell
Growing media e G pOpU'atiOn metGCELL
(without any concentration -
gradient) s AL /

IHC slide



riklad: mikrofluidni separace

NanoVelcro

"
Colghitic v (20
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NSCLE CTC swbeses

............. —

Immunocapture

CTC-iChip
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|
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~ Immunomagnetic separation

Current Opinion in Chemical Engineering




Priklad: mikrofluidni separace

Size Based Separation

o ® Microfilter Inertial Effects | )
b =
FMSA device Vortex technology
Ly k S ‘ ey 2 - . D .ww%\“*\ 2
’ @  Captured tumor cells ® Leukocytes - » !
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Spiral devices
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Priklad: mikrofluidni separace

20 p.s.i. 20 p.s.i.
Size-based Sorting Mlagnetic Separation *
Yy
Rgle, ;j)la(elets. other
ood components Blood
~630 ul/min | Buffer ~120 plVmin
Waste 1
Syringe (RBC.PLT) CTC-iChip
pump { < Stage 1
600 pl/min
. ® Red blood cell (8 x 10%/ml)
Bunning ®  Whiteblood cell (5 x 10%/mi) WEe CTC-Chip
b3 CTC labeled with magnetic beads (1-100/ml) e Stage 2
Waste 2a \ 4
(WBC-hi) @
~60 ul/min V| Waste 2b
Product (WBC-low)
(CTC) ~36 ul/min
~54 ul/min

CTC-iChip running platform

| PROTOCOL

Microfluidic, marker-free isolation of circulating
tumor cells from blood samples

Nezihi Murat Karabacak!4, Philipp S Spuhler!-#, Fabio Fachinl, Eugene J Lim!, Vincent Pai!, Emre Ozkumur!,
Joseph M Martell, Nikola Kojic!, Kyle Smith!, Pin-i Chen!, Jennifer Yang!, Henry Hwang!, Bailey Morgan!,

Julie Trautwein2, Thomas A Barber!, Shannon L Stott!»2, Shyamala Maheswaran?2, Ravi Kapur!, Daniel A Haber23
& Mehmet Toner!

!Department of Surgery and Center for Engineering in Medicine, Massachusetts General Hospital, Boston, Massachusetts, USA. ZCancer Center, Massachusetts
General Hospital, Boston, Massachusetts, USA. *Howard Hughes Medical Institute, Chevy Chase, Maryland, USA. 4These authors contributed equally to this work.
Correspondence should be addressed to M.T. (mtoner@hms.harvard.edu).

Published online 27 February 2014; doi:10.1038/nprot.2014.044



|zolace CTC pomoci deplece CD45+ bunék krve
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Add RosetteSep™ Layer over density Centrifuge for 20 minutes” Collect cells
Antibody Cocktail gradient medium

r m
==

Incubate == == ===
20 minutes o~ f
ol

Plasma
Enriched cells

Density gradient medium

Red blood cells and Q%; Highly purified cells
unwanted cells (rosetted) are left untouched

Density gradient
medium

*Use SepMate™ to reduce centrifugation time to 10 minutes with brake on.

4% RosetteSep”

¥y
¥\ “')’: ! CD45 Depletion Cocktail for Enrichment of
> Circulating Epithelial Tumor Cells

$*Roset l‘esepm learyarbocdf - ; For labeling 200 mL blood

Unique Immunodensity Cell Isolation . Kit Contains:
CD45 Depletion Cocktail for Enrichment of Circulating

RosetteSep™ kits offer one-step enrichment of cells directly from human whole blood. By crosslinking Epithelial Tumor Cells (5 x 2 mL)

unwanted cells to red blood cells (RBCs) present in the sample, CTCs are enriched during standard
density gradient centrifugation. RosetteSep™ is easy to use, does not require additional equipment,
reduces sample handling time and maximizes convenience. RosetteSep™ can be easily combined with

FOR RESEARCH USE ONLY

SepMate™, a specialized isclation tube that standardizes and minimizes variability when isolating cells
using density gradient centrifugation. Learn more at www.RosetteSep.com and www.SepMate.com.

Catalog #15162 o
Lot #00000 Store at 2-8C







Is there a cure for advanced cancer?

therapy-sensitive therapy-resistant
cancer cancer
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Cesta k novému

Preclinical studies

Research team formed Movel chemicals Chemicals tested for Formulation, stability

and objectives set synthesized efficacy and safety in scale-up synthesis,
N test tubes and animals. chronic safety in animals
A Y ("jr LABORATORY OF ORGANIC SYNTHESIS | Resuits used to choose
s AND MEDICINAL CHEMISTRY L 7E) FETLs A

&

Clinical studies

B

g <

Drug is approved FDA reviews NDA

for marketing

Company files New
Drug Application (NDA)

Phase lll: large clinical
trials in many patients

zdroje — Lombardino et al. Nat.Rev. 2004

Phase II: studies
in patients (efficacy)

écivu — z laboratore k pacientovi
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Institute of Biophysics
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Phase I: studies
in healthy humans
(toleration)



Protein kinases: promising targets for anticancer therapy

= > 500 enzymes (approx. 1.7% of human genome)

= Kinases = phosphotransferases

*  regulation of multiple cell processes

. DNA damage response, DNA repair, mitosis

N
/‘iia —7/ )
~ a9

" A

4

= Protein kinase inhibitors = hot topic in pharmacology
(> 30 compounds in clinical trials) ————————

B Serine/threonine kinase inhibitor
W Dual protein kinase inhibitor

Checkpoint kinase 1 (CHK1)

= jmplemented in DNA damage response
and DNA repair

H
N
(o
' -
/4
N~
BrJ;( N

NH,

SCH900776
CHK1 IC5y = 0.005 mM

= promising therapeutic target
. novel CHK1i — MU380

= synthetic lethality (gemcitabine, cytarabine)

H
N
in vivo O /N
 — /
N~
Br/&( N

NH,

MU379
potential metabolite

phase Il clinical trials (with cytarabine) less selective than SCH900776

Pharmacokinetics
104
e ~e- SCH900776
S 8 ~e- MU380
£
=
c 6 MU380 = better
o . . .
= 44 pharmacokinetic profile
=
3
X
&)
0_ I 1
0 5 10 15 20
Time (hrs)
H
N
G .
in vivo O — until 2014
s N/ unknown
BrJ;/ N pharmacophore
NH,
MU380

CHK1 IC5, = 0.002 mM
more potent than SCH900776 in vitro

Kamil Paruch



Ovarian cancer - survival

CHK1 inhibition in multiple preclinical models

Pancreatic cancer
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Chronic lymphocytic leukaemia (CLL)
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in vivo robust pharmacophore
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highly efficicent in combination with
antimetabolites on various preclinical models
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bypasses chemoresistance in prostate cancer
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Kamil Paruch,
Lumir Krejci,
Martin Trbusek
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effective as monotherapy in CLL



Nucleus

Mlcmtubultygf
Centrosome [ | =
(microtubule ‘

organizing center)

Polo-like kinase\# a -
Aurora kinase A 3: ;

Polo-like kinase

Aurora kinase A

Aurora kinase B

Chromosome
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Mitosis

CCR Focus

AR

Cileni mitotického aparatu

- Velké mnozstvi kinaz, které jsou zasadni pro
spravné rozdéleni genetického materialu do
dcefinych bunék

- Stale vSak neni dostatek selektivnich inhibitort

- Kinaza Haspin — spole¢né s kinazou Aurora B

soucast

CPC

(chromosomal

passenger

complex) zasadniho pro rozdéleni chromatid

Early mitosis
trigger signal

Signal
amplification

0PIk1 4 7

A Haspin p

)
C

Pcm

Y,

Repo-Man
PP1

Centromere
accumulation signal

Bub1
H2AT120ph
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Kinaza Haspin a proc ji studovat

Mitosis
terphase .F Prophase Prometaphase Metaphase Anaphase Telophase \
o d 4

Nucleus <
Chromosomes € 3
Centromeres s A
Spindle poles € %
Midbody o

Cyclin Expression during Cell Cycle

Kontinualni exprese kinazy Haspin je
zcela neobvykla v porovnani s ostatnimi
regulatory cyklu — potencidl pro
uspesné (selektivni) cileni 1écivy

.Cyclin A . Cyclin E
.Cyclin B .Cyclin D

Concentration




Testovani novych kandidatu na |éCiva v biologické laboratofri

Group of Doc. Kamil Paruch - jsou nové molekuly (kandidati na inhibitory Haspinu) dostatecné efektivni?
> | - nejsou pro bunky prilis toxické?
ﬁpr LABORATORY OF ORGANIC SYNTHESIS :M " . . , . . . . ,
B O R - cili opravdu Haspin kinazu (jsou dostatecné selektivni)

- ktery z kandidatu je nejlepsi?

Inhibitor 2

Inhibitor 1

MCF7
nadorova bunécna linie

MDA-MB-231
nadorova bunécna linie
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éciva — priklady experimentu a vysledku

i Sledovani vlivu na bunécny cyklus (ovlivnéni
@ mitdzy po inhibici)
Thr. /

Testovani novych kandidatu na

ain Na zakladé obsahu DNA pfi prichodu bunky
E bunécnym cyklem pomoci pritokové
cytometrie

A B B Go/G1
G0/G1 2000 S
Sledovani vlivu - e o
. ol e . € ® s
inhibitoru kinazy na : e s O £ =
specificky ~ substrat g e B e e
pH3T3 — western blot "+ - ey

Posouzeni efektivity a cytotoxicity jednotlivych
novych inhibitord

Sledovani viablity bunék a odpovédi v zavislosti
na pouzité koncentraci (ATP assay)
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éciva — priklady experimentu a vysledku

Testovani novych kandidatu na

,live-imaging“ mikroskopie - sledovani vlivu inhibitord Haspinu online

Kontrolni buriky s Fucci2 reportérem

Bunky s Fucci2 reportérem ovlivnéné Haspin inhibitorem




Zaujala té kinaza Haspin?
Hledame motivované studenty pro bakalarsky projekt!

Je Haspin pouze nekanonicka kinaza s jedinou roli v mitoze?

Nebo mUze mitijiné funkce v rdmci bunécné plasticity?

Studium interaktomu Haspinu pomoci metody BiolD Priprava modifikované bunécné TO - DO
line pomoci CRISPR Cas9 pro
Interacting proteins @ © KB”A Piotinylstion zene ¢ validaci interakénich partnerd
Biotin i N Streptavidin
Bait protein = K ‘ '\ beads G\,KS;\
Haspin ; % - iy
Transient- g /(( : b L,N _
interécting . , — ‘ “ Interakéni N —
protein % 4 mass LI, partner O 1) :
: ; . spectrometry ' Haspinu |
Non-interacting proteins ) Y
) Biotin mCherry/mVenus Haspin UJJ#U-U-U-L
o Q: _____ E s 7 data analysis g‘ -DOX . . .
A;_ : ’ — g | | | | ‘ | V5 tag Ill |
R % ﬁ Interactome R v - ; - T (=@
’ | A B + biotin e j | [

Log2 FC




Jaké mechanismy reguluji plasticitu bunek?




Primarni nador prsu > Metastaze nadoru prsu

Plasticita nadorovych bunék

Epitelialné-mesenchymalni pfechod

;gi &

ELF3 FOXA1 ZEB1 EBF1

Mesenchymalni
bunka

Epithelialni
bunka

analyza povrchovych molekul epitelialnich a mesenchymalnich bunék

analyza transkrip¢nich faktort epitelidlnich a mesenchymalnich bunék
jaké transkripCni faktory ridi regulaci exprese povrchovych molekul

modulaci exprese transkripcnich faktorl modulovat povrch a fenotyp nadorovych bunék



Metody analyzy

1. prUtokova cytometrie

Fluorophores

PE-Dazzle 594

SuperBright 600

Brilliant Violet 711

z

PerCP-Cy5.5

Brilliant Violet 570

Pacific Blue

Alexa Fluor 488

Spectra Viewer

Trop2
GD2
» CD49c
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Wavelength (nm)

ELF3 (ab97310)

ELF3 (ab133621)

PARP

beta-actin
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2 2k
100 =1 382

[ transfection control
B ELF3 overexpression



an g Epithelial-like Mesenchymal-like

Metody analyzy

2. bioinformatika — analyza vazebnych mist
Western blotting — hladina proteinu
PCR- genova exprese

barveni protilatkou — proteinova lokalizace

S@UCEH




Metody analyzy

3. inducibilni knock-down ¢i ektopickd exprese transkripcnich faktor(



Introduction

Trop-2 — impact on the tissue organization
« Homolog of EpCAM

* high Trop-2 and EpCAM - stem cell characteristics, epithelial
progenitors

« EpCAM loss - lethal vs Trop-2 loss - tumor promotion

* |Involvement in organization of epithelium (proper localization of
tight juction proteins Claudins)

Trop-2 mutation

Gelatinous drop-like corneal dystrophy: Possible Trop-2 signaling

role in cancer

Trop2+/ ¥

EpCAM +/- EpCAM -/-

Trop2'/ A

Trop-2 Claudin-1 - ES —
NRG1 Talin
TE" IGFR ITGB1
o > FAK REPRODUCIBILITY ISSUES ...
= Trop- ~ ROLE OF TROP-2 NEEDS TO
Calcium 5- BE CLARIFIED
Q transport catenin
- MAPK/
© ERK

S@UCEK
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Introduction

Trop-2 - antibody-based cancer therapy (metastatic triple
great target for cancer therapy?  negative breast cancer)

sacituzumab govitecan

PROS +
IMMU-132

Trop-2 overexpressed in many
cancers (breast, prostate,...)

« Association with progenitor and A el Trop 2 irisoloait
stem cells characterictics | antibody
* Trop-2 stimulates tumour growth ¥, -
receptors

Trop-2 drives metastasis (reported
for prostate cancer)

Trodelvy, SUKL 3/2022




Introduction

Trop-2
great target for cancer therapy?

PROS +

Trop-2 overexpressed in many
cancers (breast, prostate,...)

» Association with progenitor and
stem cells characterictics

Trop-2 stimulates tumour growth

Trop-2 drives metastasis (reported
for prostate cancer)

- antibody-based cancer therapy (metastatic triple
negative breast cancer)

CONS -

Trop-2 KO in mice — promaotion of
solid tumors development

« Trop-2 connected with an epithelial
phenotype and is suppressed by
EMT transcription factors

* Intra- and intertumoral
heterogeneity in Trop-2 expression

« Favourable effect of Trop-2 high
expression in some cancer patients
datasets

S@UCE

R

lab



Part 1) — Trop-2 expression impacts tumor growth and dissemination of breast cancer cells

S@UCEK

In vivo phenotype of Trop-2 KO breast cancer cells
(orthotopic model — spontaneous metastasis) lab

Growth of primary tumor and spontaneous metastasis of breast cancer models: g:;':l‘zi%ec’:tfoissay

Growth of primary tumor: 4T1 12B luc2 Lung metastasis: 4T1 12B luc2 (clonnogenic assay)

WT

Trop-2 | Trop-2
KO

Ex vivo imaging
guantification

Growth of primary tumor: T-47D
Bone metastasis: T-47D (Ex vivo imaging)

WT

Trop-2 | Trop-2
KO




Part 1) — Trop-2 expression impacts tumor growth and dissemination of breast cancer cells

In vivo phenotype of Trop-2 KO breast cancer cells

Spontaneous dissemination p
(mammary fat pad injection) {S

Immediate dissemination

(vein/artery)

Orthotopic injection

Primary Tumor
(Trop-2 WT)

Disseminating 4~
. cell (Trop-2-)

Primary Tumor
(Trop-2-)

& ’ Primary tumor

o {® Disseminating cell
@ @& Metastasis

S@UCEK
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Interactome

Scheme of BiolD assay:

st o

Addition
of biotin .

. Trop-2

* Biotin ligase

“g Nearby

proteins
g Q) @ Biotin
L Labelling radius
@
T oe=a | Distant
Lysate with proteins
biotinylated
proteins g
j o O

Data

MS analysis .
analysis

1

B
0
o

Design of used models:

Design of pulldown for MS:

MDA-MB-231 and HMLE

IN ouT
" Y _ \ !
N
IN DOX+ IN DOX- ouT DOX+ ouT DOX- BirA DOX+

MS analysis, data processing

S@UCEK
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Zaujala té plasticita nadorovych bunék a mechanismy jeji regulace?
Hledame motivované studenty pro bakalarsky projekt!

Jakym zpuUsobem je regulovdana zména exprese povrchovych molekul a kontextu zdravého a
transformovaného prsniho epitelu?
Jakou roli hraje v regulaci plasticity nadorové mikroprostredi?

Lze plasticitu nadorovych bunék farmakologicky modulovat?

]

HASPIN

-
with

1. Identification of 2. Contribution of novel
EMT TFs to cell surfaceome




eQUCEs

Co nabizime?

* Experimentalni bakalarské prace

* Témata navazana na vyzkumné projekty z oblasti zakladniho a LAB
translacniho vyzkumu

» Siroké metodické zazemi od in vitro, in vivo a pacientské vzorky

Koho hledame?

 Zvidavé studenty ktefi touzi objevovat a neboji se slepych ulicek ©



SELECTED ALUMNI
(3) e

Meet our next #MSKPostdoc: Jan Remsik from the
@adrienne_boire lab.

Jan studies the spread of cancer cells ‘4 into the
cerebrospinal fluid @ .#Slovakia wm

T -
Bestpart about being a scientists
| There’s million best parts of
being a scienti

Jan Remsik

PhD in CAP — > postdoc at
MSKCC, NYC, USA, cancer
spread into cerebrospinal fluid

Vojtéch Dvorak
MSc in CAP —> PhD
student at Ce-M-M,

& PN o\‘\‘“
National Postdoc Appreciation Weak W
September 2019

Andrea Starsichova

MSc in CAP —> PhD at
University of Minster
European Institute of
Molecular Imaging

1 PhD in CAP — > postdoc

| at Moffitt, FL, USA,
from 5/2021, cancer

L metabolism

: 2
Forbes | 3
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THANK YOU FOR YOUR ATTENTION



