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Extravasation across the BBB

Focus:

Extravasation of MCCs across the BBB
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The Blood Brain Barrier

The physical barrier is formed by tight
junctions of the endothelial cells
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Extravasation across the BBB b
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In Multiple Sclerosis (MS)
encephalitogenic T cells breach the BBB
> MS is a chronic and disabling human disease. Mitiple Scleroals

> In the course of MS

— autoaggressive immune cells enter the central
nervous system (CNS),

— damage the myelin sheath of the nerve cells and = 2 Y \yein
— disrupt function of the nerve fibers. r “ B
=» Effector cells, eg CD4* T, cells, migrate across

Copyright @ 2002 WebMDr, Inc. All ights resarved.
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In vitro model
to study molecular events of
T cell or cancer cell
extravasation
across the BBB
under flow conditions
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Mouse in vitro BBB model

Primary mouse brain microvascular
endothelial cells (PMBMECS)
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Mouse in vitro BBB model

pPMBMECs model the BBB:
Endothelial, tight junction and cell adhesion
molecules are expressed and properly localized
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Mouse in vitro BBB model b

pMBMECs model the BBB: u

Tight monolayer barrier properties are built up :
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In vitro live cell imaging b

u

b

In vitro live cell imaging under flow conditions
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In vitro live cell imaging b

u

In vitro live cell imaging under flow conditions

Inlet tubing

Outlet tubing

Flow

g 2 _ma

IL Flow (dyn/cm?)

pPMBMECs . r& Flow'chamber CD4* T, cells
IL1B/TNFa | /2ccumeiption Cancer cells

6-8d 16-24h 5 min 25 min
Isolation & inflammatory B of B Inverted End of
SEEding of cvtokines g . m i Crosco e the movie
PMBMECs the movie enhancemen p

novembre 17, 2014 10



Encephalitogenic T cells breach the BBB b
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CD4* T, cells dynamically interact with —
inflamed pMBMECSs
F00:00:00.000
-00:04:59.983 ; Total:
" : 19 min

)

pPMBMECs (TNFa) (7 d)

+ encephalitogenic CD4+
T cells

Accumulation:
0.15 dyn/cm2
(initial arrest)

Physiological shear:
1.5 dyn/cm2
(dynamic interaction)

Coisne, Lyck and Engelhardt FBCNS 2013 11




How encephalitogenic T cells breach the BBB

CD4* T, cells diapedese
via the transcellular and via the paracellular
pathways across pMBMECs

S UM okocpoiiss

novembre 17, 2014 Abadier et al., Eur J Imm, under revision
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Encephalitogenic T cells breach the BBB

CD4* T, cells dynamically interact with
inflamed pMBMECs

F00:00:00.000
-00:04:59.983

What about metastatic cancer cell
- do they follow a similar mechanis
- which is the role of av-integrin

(Intetumumab = CNTO95, Wu et

-~
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Extravasation across the BBB — what about MCCs?

MDA-MB-231BR-HER2
do not arrest on pMBMECs
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Extravasation across the BBB — what about MCCs?

MDA-MB-231BR-HER2 arrest on
basement membrane proteins (Matrigel)
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Extravasation across the BBB — what about MCCs?
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Extravasation across the BBB — what about MCCs?

MDA-MB-231BR-HER2 arrest on
basement membrane proteins (Matrigel)
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Extravasation across the BBB — what about MCCs?

Intetumumab: Anti human av-integrin
antibody stains focal adhesion like structures
of adherent MDA-MB-231BR-HER2 cells

Intetumumab Ctri

- ‘l
S 3 \i

Does intetumumab block
adhesion of MDA-MB-231BR-
HER2 to BM proteins?
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Extravasation across the BBB — what about MCCs? b
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Intetumumab blocks binding of
MDA-MB-231BR-HER2 cells to Vitronectin
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What about
metastatic
melanoma cells?



Extravasation across the BBB b
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Metastatic melanoma cells (B16) do

arrest on pMBMECs
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Extravasation across the BBB b

B16 melanoma cells express a4-integrin

UNIVERSITAT

| Antibody | B16-F1 | B16-F10
a4-Integrin PS/2

a437-Integrin DATK32 - -

Mac-1 / aM-Integrin M1/70 - -

LFA-1 (B2-Integrin) FD441.8 - -

B16-F1 and B16-F10 express a4-integrin
(presumably VLA-4)

but not a437-integrin or the 2-integrins Mac-1 or LFA-1
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Extravasation across the BBB

B16 melanoma arrest on pMBMECs is
a4-integrin dependent
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Extravasation across the BBB b

B16 melanoma arrest on pMBMECs is ;
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a4-integrin dependent
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Extravasation across the BBB b

Conclusions
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> Metastatic human breast carcinoma cells
MDA-MB-231BR-HER?2

— do not arrest on pMBMECs under flow.
(= metastatic mouse breast carcinoma cells 4T1)

— do efficiently arrest on ECM proteins — as accessible
when the endothelial monolayer is injured.

> Metastatic mouse melanoma cells B16 (B16F1, B16F10)

— do arrest on pMBMECs under flow and withstand
physiological shear (1.5 dyn/cm?).

> Arrest of B16 is a4-integrin dependent.
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Extravasation across the BBB b
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Encephalitogenic T cells breach the BBB

In vivo: Effector T cells dynamically
interact with the BBB prior to diapedesis

Crawling of Effector T Cells

within Pial Vessels

novembre 17, 2014 Bartholomaus et al., Nature, 2009
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Encephalitogenic T cells breach the BBB b
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CD4* T, cells dynamically interact with

b

inflamed pMBMECs
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How encephalitogenic T cells breach the BBB b
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Roles of endothelial
ICAM-1, ICAM-2, VCAM-1 and ALCAM
for CD4* T,, cell dynamic interaction
with the BBB
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How encephalitogenic T cells breach the BBB b

Pathway of diapedesis?
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How encephalitogenic T cells breach the BBB b

CD4* T, cells diapedese u
via the transcellular and via the paracellular

pathways across pMBMECs
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