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What is cytokine release syndrome (CRS)?

a harmful systemic
hyperactivated
Immune state

o cardiovascular collapse
o multiple organ dysfunction
o death

Tisoncik JR, et al. Into the Eye of the Cytokine Storm. Microbiol Mol Biol Rev [Internet]. 2012 Mar 1;76(1):16 LP-32



Causes of CRS

o naturally occurring pathogens
o biotherapeutic agents
* oncolytic viruses and bacteria
* recombinant lymphokines

* natural and bispecific antibodies

S — * T cells designed to kill cancer cells



How did the present study begin?
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Shibin Zou et al, Genes and Diseases, 2016



But...
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And then... ANP

ANP= Atrial Natriuretic Peptide

* released by cardiac cells
* regulates fluid and electrolyte homeostasis

Inhibition of IkB kinase ?

Not only!

They engineered C. novyi-NT to express and secrete ANP
by stably integrating an expression cassette of ANP with
a signal peptide into the C. novyi-NT genome using the
group Il intron targeting.

Vollmar, A. M. The role of atrial natriuretic peptide in the immune system. Peptides 26, 1086—1094 (2005)



How did they proceed?

One dose of ANP-C. novyi-NT spores injected into subcutaneously implanted
CT26 tumours resulted in robust germination and tumor regression.
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Mice injected with ANP-C. novyi-NT exhibited a noticeable reduction in tissue

damage and inflammation

CD11b*
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s the protective effect due to
expression of ANP?

They used ANP-releasing osmotic

pumps implanted subcutaneously
into mice before C. novyi-NT
treatment.
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Catecholamines
" Cytoki

Johnson, J. D. et al. Neuroscience 135, 1295-1307 (2005)
Flierl, M. A. et al. Nature 449, 721-725 (2007)



Which catecholamine?

1. Adrenaline
+ LPS + 2. Noradrenaline
3. Dopamine

BALB/c mice



Which catecholamine?

1. Adrenaline
+ LPS + 2. Noradrenaline
3. Dopamine

BALB/c mice

1. Exacerbated disease
2. Increased mortality
3. Decreased -6, TNF, KC



Role of ANP

+ LPS + ANP

+ Adrenaline

1 11-6, TNF, MIP-2, KC



Tyrosine

Tyrosine Hydroxylase

(TH)
L-DOPA

L- Aromatic amino acid
decarboxylase (L-AADC)

Dopamine

Dopamine
B-hydroxylase (DBH)
Adrenaline

Phenylethanolamine

N-methyltrasferase
Noradrenaline

Mittal. R. et al. J Cell Physiol 232, 2359-2372 (2017)



Role of Metirosine

+ LPS + MTR

+ Adrenaline

catecholamines
cytokines

!



To confirm...

+ LPS + Deletion of

Th gene

catecholamines
cytokines

!



—- MTR 40mg/kg
MTR 30mg/kg
100 * MTR 20 mg/kg

|}~ = LPS

*P=0.0011

*P=0.0289

Percent survival
(4]
o

0

0 2 4 6 8 10 12 14
Days after LPS

+ MITR + LPS 75%

BALB/c mice

+ LPS 10%




al
o2

Bl
B2

Which receptors?

prazosin

RX 821002
metoprolol
ICl 118551
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Do CAR T-cells induce the same
reaction?




What are CAR T-cells??

* Genetically engineered to produce an artificial T-

cell receptor

* Chimaeric antigen receptors — synthetic molecules

that don’t naturally exist

 Why chimaeric?
1. T-cell functions
2. New antigen-recognizing factors

Lipsitz et al, ,Quality cell therapy manufacturing by design’

CAR-T cell manufacturing

1. the chimeric antigen receptor
2. the correct subset of T-cell
markers

This enables positive
identification of the product
and discrimination against
untransduced T-cells and
undesirable cell types that
have been transduced with
the CAR®.



Do CARTs generate catecholamines?

human Burkitt’s lymphoma-derived CD19+ Raji cells

+ in vitro
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MTR and ANP abated the reaction
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What was the in vivo result?

hCART19+

cells .

@ 12 of median survival time

] Group A
NSGS mice Why?

Y

@ High tumor burden-> High CRS risk

Group B . . .
1/3 of median survival time

Why?

~ low tumor burden



What was the in vivo result?

Group A Group B
Premature death Substantial anti-tumor effect
Excessive catecholamine levels Lesser cytokine increase with MTR

Excessive cytokine levels Similar result with ANP



The need for a better model

Syngeneic mouse model

Retrieved from
mice with

C57BI/6 mice + Ep-ALL cells  CD19+ B-cell acute
lymphoblastic

leukemia
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\ 4
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v

MTR and ANP reduced cytokine and
catecholamine release



Conclusions
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