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Role of Inflammation and Changes in the Circulation of Acute-Phase Proteins
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Innate Immunity — a Cellular Arm and a Humoral Arm
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Innate Immunity — a Cellular Arm and a Humoral Arm
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The Cytokine Cascade and Cellular Sources and Functions of Acute-Phase Proteins

(2]

Detection by Pattern-Recognition

T @@ @e

Cytokine Cascade

Production of ACTH
and glucocorticoids

ré
£3
&=
g5
52

Hypothalamus—pituitary—
* adrenal axis
Prostaglandins;
nitric oxide

Producdtion of acute-phase

proteins in the liver

Monocytes and
macrophages

Amplification of systemic
innate immunity

Inflammation and amplification
of innate immunity

,--—w-,\ 1 s =
[ oyl """: (;\ .. Innate and adaptive
i\ k > % lymphoid celis

Detection by Pattern-Recognition Molecules

f{e.g-, TLR and inflammasome)

Callular Sources of Acute-Phasa Protains

and Function

A =<ril S :
Adipocytes | Endothelial cells

Acute-Phase Proteins

Derived from Liver
@l AT

Tissue Repair
« Coagulation

= Extracellular remodeling

PEFS <o

Derived from Cells in Both Categories

MEL Fibronectin  Fibrinogen Examplement

molecules

Humeral Innate Immunity
= Pathogen and tissue-damage recognition
« Complement activation

= Opsonization

HUMANITAS

UNIVERSITY
&

¥ Queen Mary

University of London



HUMANITAS v Queen Mary

RESEARCH HOSPITAL

HUMANITAS

University of London UNIVERSITY

INFLAMMATION, MACROPHAGES AND CANCER

llya Mechnikov (1845-1916)
The Nobel Prize in Physiology and Medicine
1908

- (TAM: Robert Evans, Transplantation, 1972;
RUDOLF LUDWIG KARL Evans and Alexander, Nature, 1970)
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Farbstudie Quadrate, Wassily Kandinsky, 1913

«A distinct and unique transcriptional program expressed by tumor-associated
macrophages (defective NF-kappaB and enhanced IRF-3/STAT1 activation)»
Biswas et al., Blood 2006

(Selected reviews: Sica and Mantovani J Clin Inv 2012; Biswas and Mantovani, Nature Immunol 2010;
Murray et al Immunity 2014; Mantovani and Allavena J Exp Med 2015; Mantovani Nature Immmunol 2016;
Locati et al, Annu. Rev. Pathol 2020)
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MOLECULAR MECHANISMS UNDERLYING MACROPHAGE POLARIZATION
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DIVERSITY, MECHANISMS AND SIGNIFICANCE OF
MACROPHAGE PLASTICITY
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Cellular and Molecular Mechanisms
Underlying Trained Innate Immunity in

Response to Vaccines, Microbial
Products and Cytokines
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(Mantovani, Netea. Trained Innate Immunity, Epigenetics, and Covid-19, New England Journal of Medicine, 2020 )
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(e.g. Mantovani, Sica, Allavena, Balkwill, Nature, 2008; Mantovani, Nature, 2009; Hanahan and
Weinberg, Cell, 2000; Cell, 2011; Reis et al, Nature Rev Immunol, 2018; Bonavita et al, Cell, 2015;
Magrini et al, Nature Cancer 2021)
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Complement in cancer:
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Figure 1

Complement mediates tumour
cytolysis in the context of
antibody-based immunotherapy
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untangling an intricate relationship
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Figure 2
Complement activation in the tumour
microenvironment promotes tumorigenesis

Reis, Mastellos, Ricklin, Mantovani, Lambris, Nature Rev Immunol, 2018; Ruben Pio et al 2019
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A systematic analysis of Complement activation pathways in sarcomagenesis
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The lectin pathway and the C3aR promote FS6 trasplantable sarcoma growth

l:l Convertases

Unconventional

routes of

activation

Terminal (lytic)
pathway

&
£ (
FS6 transplantable model £
£
Benzo(a)pyrene-induced (FS6) o 5 L
sarcoma-derived cells sc injected sacrifice & L tekover ,
, E‘! '
GO ¥ | . . v £
d. II T T T EL M :
g 0 10 20 30 8
days L
F 1'
£ (Cla)C1) :
3 Cis 1
E -
g
/ /27 " e
ng,f.oo; | \Q,ooo1 Wt ‘E4,ooof+ "CVZJ \
1 = MBL1/2" B C4"
£ 2000 £ 3,000+ £3,000
[} Q Q
£ = =
3 S 2,000 5 2,000
[e] [=] [*]
> > >
2 2 1,000 2 1,000 L
= 3 > *k
= = = R
0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
k Days after FS6 injectioy\ Days after FS6 injection Days after FS6 injecw
-/~ ns
] % 3,000-
CZ,SOO - Wt C3CIR \«? 30007_._ wit = - wt ns
E 2000{ & C3aR* E Y 5 csar1 E = C5aR2"
= = o 2.000- ns
Q [
£ 1500, £ 2,000 £
= = = ns
[s] o []
2 1,000 2 2
) S 1,000 5 10007
E 5001 E E
3 3 =
= = -
0 0 0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
k Days after FS6 injection Days after FS6 injection Days after FS6 injection

—_—

Tumor volume (mm?

Altemnative pathway
amplification loop

3,000+

- wt
-5 Clg" ns
2,000+
ns
ns
1,000+
0
0 10 20 30 40

Days after FS6 injection

i

4,000+
- wiNJ

va
3000 &

2,000

1,000+

Tumor volume (mm3)

0

0 10
Days after FS6 injection

20 30 40

(Magrini et al Nature Cancer 2021)



C3 deficiency was associated with gene expression reprogramming in tumor infiltrating
leukocytes leading to increased antigen presentation
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Complement and PTX3 EMANTIAS
in 3-MCA carcinogenesis and selected human tumors
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The macrophage balance in cancer
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(Mantovani et al, Nature Rev. Clin. Oncol., 2017; Mantovani and Longo,
New England J Med., 2018, Molgora et al Nature 2017;

Locati et al, Annu Rev Pathol, 2020 )
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THE IL-1 RECEPTOR (ILR)

ILRs TLRs
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[CANCER RESEARCH 50, 4771-4775, August 1, 1990] [CANCER RESEARCH 53, 5051-5054, October 15, 1993]

Interleukin 1-induced Augmentation of Experimental Metastases from a Human Interleukin 1 Receptor Antagonist Inhibits the Augmentation of Metastasis Induced
Melanoma in Nude Mice' by Interleukin 1 or Lipopolysaccharide in a Human Melanoma/Nude Mouse

) L . System!
Raffaella Giavazzi,” Angela Garofalo, Maria Rosa Bani, Mauro Abbate, Pietro Ghezzi, Diana Boraschi,

Alberto Mantovani, and Elisabetta Dejana Renato G. S. Chirivi, Angela Garofalo, Ines Martin Padura, Alberto Mantovani, and Raffaella Giavazzi’

PNAS | March 4,2003 | vol. 100 | no.5 | 2645-2650
[CANCER RESEARCH 54, 2667-2672, May 15, 1994]

Interleukin-1 Receptor Blockade Reduces the Number and Size of Murine B16 IL-1 is required for tumor invasiveness
Melanoma Hepatic Metastases and angiogenesis

" icdi PR . . 2
Fernando Vidal-Vanaclocha, Cristian Amézaga, Aintzane Asumendi, Gilles Kaplanski, and Charles A. Dinarello Elena Voronov*, Dror 5. Shouval*, Yakov Krelin*, Emanuela Cagnano*, Daniel Benharroch*, Yoichiro lwakura®,

Charles A. Dinarello*, and Ron N. Apte*s

Effect of interleukin-1p inhibition with canakinumab on
incident lung cancer in patients with atherosclerosis:
exploratory results from a randomised, double-blind,
placebo-controlled trial

Paul M Ridker, Jean G MacFadyen, Tom Thuren, Brendan M Everett, Peter Libby*, Robert | Glynn®, on behalf of the CANTOS Trial Groupt

HR  (95%Cl) p HR  (95%Cl) p
34 — Placebo 1-0 (ref) (ref) 34 — Placebo 10 (ref) (ref)
— Canakinumab50mg 074  (0-47-1-17) 0-20 — Canakinumab50mg 067  (0-37-1-20) 0-18
—— Canakinumab 150 mg 061  (0-39-0-97) 0-034 —— Canakinumab 150 mg 0-64  (0-36-1-14) 0-13
— Canakinumabh 300 mg 033  (0:18-0:59) <0-0001 —— Canakinumab300mg 023  (0-10-0-54) 0-0002

ptrend across groups<0-0001 p trend across groups=0-0002
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Cumulative incidence (%)
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Number at risk Number at risk Follow-up (years)
Placebo 3344 3241 3142 2835 1401 251 Placebo 3344 3255 3162 2868 1423 257
Canakinumab 50 mg 2170 2110 2047 1825 827 53 Canakinumab 50 mg 2170 2117 2054 1845 238 =
Canakinumab 150 mg 2284 2207 2148 1950 982 233 Canakinumab 150 mg 2284 2221 2163 1972 998 243
Canakinumab300mg 2263 2201 2128 1928 1002 222

Canakinumab 300 mg 2263 2204 2139 1949 1013 227
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INTERLEUKIN-1 IN TUMOR PROGRESSION, THERAPY AND PREVENTION
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(Garlanda et al Immunity 2019; Garlanda and Mantovani, Cancer Cell 2021)
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Inhibition of phagocytosis

S
- a Tumour cell
CD206 MARCO c
TREM2 /,_
SIG Reduced activatiQnK ¢
immunosuppression )
/
D
L o ./
= Positive signal Therapeutic antibody
(e.g. anti-CD20, anti-EGFR) \

=] Inhibitory signal

Tumour antigen
(e.g.CD20, EGFR)

A

ﬁfSIRPu
meispeciﬁc antibody

Enhanced antigen presentation

) &

ﬁ — \/C“\T cell

%: Ilﬁ/

TCR

mﬁ<

| receptor

Enhanced
ADCP/ADCC

Avoidance of
on-target toxicity

HUMANITAS
UNIVERSITY
Red blood cell
(expressing CD47)
‘ %

&°
¥

® 5

Platelet
(expressing CD47)

(Mantovani, Allavena, Marchesi and Garlanda, Nature Rev Drug Discovery, 2022)
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The macrophage balance in cancer
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(Mantovani et al, Nature Rev. Clin. Oncol., 2017; Mantovani and Longo,
New England J Med., 2018, Molgora et al Nature 2017;

Locati et al, Annu Rev Pathol, 2020 )
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IL-1R8 as a checkpoint of NK cell anti-tumor and anti-viral activity
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Effect of IL-1R8 silencing on NK cell effector function
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Profiling human monocyte-to-macrophage differentiation
nd polarization
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MS4A proteins: a tetraspanin-like superfamily

Extracellular

T, \ =—PATLY STX3— PLAEFL—* *—M.E‘:.Mﬁﬂu m%—* MSJ;{:J—- MSﬂ.?—i-
*DR'TEIW """_E.I'F M.Sd."ﬁ.','i-- MSJ..EEE—- MS&.‘E-— C1iorfGd—=
:;: cystgine—cygteine— “‘—Mﬁ:ﬁfﬁ MS‘_AE—P MSﬁ?—‘P Ms'f“ﬂ"'z—l‘
{E \ glycine motif *_{ENf *u%ﬁf_*
zzzi:cellﬁigu A \ Large extracellular T I I I
°° N - ...u:.‘f....‘. ) 2909 50 6 59 BPW__ h 60 60.2 60.4
Y ifmsn L %E { Sﬂ% WAN/ Wﬁ\ NS4adC
e 'sle Je = peoass .

7 @ NS4a4D
T a‘&cooﬂ Cytosolic MS4A4A
MS4A3

MS4A2

MS4A1 (CD20) i
B lymphocytes. Cell surface molecule involved in BCR signaling (transmembrane — MSAa6B
Ca**conductance). StatDd
MS4A2 (FceRIB) VstheA
Mast cells. High affinity receptor for IgE involved in FceRl signaling (ITAM domain). B NS4a6C
— WS4AT

Ms4adb e msda7
T cells. Promotes Thl function and enhances GITR signaling. I:msmz
WSda12p

Ms4a8a o sugE

Marker of a TAM ubset in murine breast carcinoma and melanoma (Schmieder, 2012;

Michel, 2013) — T suds
! ) - MS4A5
MS4A12 MSat0
Colonic epithelial cells. Involved in cell differentiation [ WS4t

(Mattiola Mantovani and Locati Trends Immunol 2021) L— wsta



HUMANITAS Q) Queen Mary

HUMANITAS
UNIVERSITY

THE MACROPHAGE TETRASPAN MS4A4A:
FROM IGNOROME TO HUMAN DISEASES (including RA; Alzheimer)
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Tetraspanin-like MS4A molecules
in myeloid cells

Cancer metastasis
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ARTICLEINFO ABSTRACT
Keywords: Tumor tissues are populated by a multitude of macrophages, highly different in functional activity, localization
TW"‘?Sﬂialﬂd macrophages and morphology. A clear contribution to disease progression has been shown in multiple cancer types, holding
Prognosls promise for the development of innovative macrophage-based prognostic tools. Current studies aimed at
:::3:'::;; assessing the prognostic role of macrophages have documented the relevance of the macrophage population as a

whole. However, dissecting the diversity of mononuclear phagocytes in tumor tissues has provided important
information about the coexistence of distinct populations of macrophages with different prognostic significance.
Here we summarize evidence of macrophage prognostic function in human cancer and focus on classical and
modern strategies aimed at measuring macrophage features and deciphering their diversity. The wealth of new
data generated will reshape our knowledge of macrophage complexity and hopefully foster the forthcoming
development of these new metrics into prognostic tools as well as new therapeutic strategies.

1. Introduction

Recent years have witnessed a switch in perspective of prognostic
markers in oncology. Increased recognition of the fundamental role of
immune and stromal mediators in cancer biology has twisted our
attention from traditional prognostic factors related to tumor cell
characteristics (tumor size, local invasion, nodal involvement, spread to
distant organs) to microenvironmental components, alongside clonal
alterations. Patient stratification, which is essential to guide clinical
management of cancer patients, is a complex process that requires
identification of tumor features correlated with clinical variables. This
operation becomes particularly important when nonconventional or
combined therapeutic regimens - for which data collected on large co-
horts of patients is not available yet - are adopted. In this scenario,
fostered by the increasing evidence of an impact of leucocyte pop-
ulations on the prognosis of cancer patients, the immune landscape is

emerging as a promising tool to help in the stratification of clinical
outcome [1-6].

A wealth of studies has revealed the association of specific immune
parameters, with post-operative outcome of cancer patients. These
studies have been primarily focused on T cells [1,2,4,5,7,28], while fewer
studies are available on other immune types. However, by increasing our
appreciation of the importance of immune profiles in dictating clinical
outcome, these studies are slowly modifying our approach to cancer
classification and set the foundations to explore whether macrophages,
the most frequently found cells within the tumor microenvironment
[9-12], hold potential to ameliorate the critical task of patient stratifi-
cation. This effort goes along with studies testing the possibility to
exploit macrophages as therapeutic targets. Here we review our current
understanding of macrophage assessment tools to be exploited as new
prognostic markers.

* Corresponding author at: Via Rita Levi Montalcini 4, 20090 Pieve Emanuele (MI), Italy.

E-mail addresses: alberto.mantovanii@humanitasresearch.it (A. Mantovani), federica.marchesi@

humanitasresearch.it (F. Marchesi).
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MACROPHAGE MORPHOLOGY and LOCALIZATION IN CRC
METASTASIS AS A CORRELATE OF FUNCTION (SINGLE CELL) WITH
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Sex-based differences of molecular mechanisms of anticancer
immune response and immune evasion
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Differences of innate and adaptive immune responses between healthy
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Molecular mechanisms underpinning the sex-based dimorphism of

anticancer immune response
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Pathways connecting inflammation and cancer
at the tissue level and at the systemic level
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Carcinogen
Oncogene
activation Intrinsic
pathway

\ - Obesity

Inflammatory cells
and mediators

(e.g. macrophages, +—— Inflammaging

complement)
/_ _ "™\ Lifestyle
Extrinsic (diet, physical exercise)
Chronic pathway
non-resolving
inflammation

Tumour promotion
(genetic instability, angiogenesis,
suppression of immunity)

Mantovani et al, Nature, 2008; Nature, Rev Clin. Immunol., 2017; Mantovani, Bottazzi and Riboli, Seminars
Immunology, 2018; World Cancer Report, IARC, Chapter 3.9 - Inmune function, Mantovani, 2019
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Mapping the human genetic architecture of
COVID-19

https://doi.org/10.1038/s41586-021-03767-x COVID-19 Host Genetics Initiative*

Received: 2 March 2021

Accepted: 23 June 2021 The genetic makeup of an individual contributes to susceptibility and response to

Published online: 8 July 2021 viral infection. While environmental, clinical and social factors play arole in exposure
to SARS-CoV-2 and COVID-19 disease severity'?, host genetics mayalsobe important.
Identifying host-specific genetic factors may reveal biological mechanisms of
therapeutic relevance and clarify causal relationships of modifiable environmental
risk factors for SARS-CoV-2infectionand outcomes. We formed a global network of
researcherstoinvestigate the role ofhuman geneticsin SARS-CoV-2 infection and
COVID-19 severity. We describe the results of three genome-wide association
meta-analyses comprised of up to 49,562 COVID-19 patients from 46 studies across 19
countries. We reported 13 genome-wide significant loci that are associated with
SARS-CoV-2infection or severe manifestations of COVID-19. Several of these loci
correspond to previously documented associations to lung or autoimmune and

inflammatory diseases®”. They also represent potentially actionable mechanismsin
response to infection. Mendelian Randomization analyses support a causal role for
smoking and body mass index for severe COVID-19 although not for type Il diabetes.
The identification of novel host genetic factors associated with COVID-19, with
unprecedented speed, was made possible by the community of human genetic
researchers coming together to prioritize sharing of data, results, resources and
analytical frameworks. This working model of international collaboration
underscores whatis possible for future genetic discoveriesin emerging pandemics, or
indeed for any complex human disease.

(Andrea Ganna and the COVID-19 Host Genetics Initiative, Nature, 2021)
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THE CHANGING LANDSCAPE OF COVID-19

A SARS-CoV-2 genome

Genome position (bp)
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«Hence, | feel that | am wiser in this
minor respect: what | do not know, |
do not believe | know». Socrates
COVID-19: AT THE INTERCEPTION OF GENETIC PREDISPOSITION,
IMMUNODEFICIENCY UNMASKED BY THE VIRUS, AUTOIMMUNITY
AND UNCONTROLLED INFLAMMATION

(Platone, Apologia)
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mRNA 1866 bp ASN220
e |
Prot 381 aa L
SP NTD PTX \
PTX signature
(HXCxS/TWxS)

C317-C318

] C‘I 79-C357 PTX3

PTX3
C-terminal domain

Cliq T
FcyR Ficolins P
Factor H MBL
Microbe Opsonization  C activation Repertoire Reqgulation of
recognition and regulation of synergism leukocyte

recruitment

inflammation - -
and inflammation

OBES (eg A. fumigatus, P. aeruginosa) —
N and REPAIR — ADAPTIVE IMMUNITY

Garlanda et al Nature 2002; Deban al Nature Immunol 2010; Lu et al Nature 2009; Bottazzi et al Annu Rev Immunol 2010;
Doni et al J Exp Med 2015; Bottazzi et al PLOSone 2015; Chorny...Cerutti JEM 2016; Garlanda et al Physiol Rev 2018



PROGNOSTIC SIGNIFICANCE OF PTX3: INTEGRATING

MYELOMONOCYTIC CELL AND ENDOTHELIAL CELL RESPONSE ORVERSY
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Kaplan-Meier survival estimates

§_
BIOMARKER;PROGNOSIS ¢
(Brunetta, Folci, Bottazzi et al., Nature Inmunology, 2020; MedRxiv 2021) 2

analysis time

(Confirmed and extended by: Schirinzi et al. The Journal of Infection, 2020; Tong et al MJHID 2020; Genc et al TurJ Med
Sci 2020; Gutmann et al Nature Com. 2021; Hansen et al J Innate Immunity 2021; Lapadula et al Front. Inmunol 2022;
Long Covid: Phetsouphan et al Nature Med 2022)
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Main Acute-Phase proteins and their Role in Covid-19 UN|VER5T1AYS

Table 1. Main Acute-Phase Proteins and Their Role in Covid-19.*

Degree and Type

of Change in Inflammatory Role or Roles in Covid-19 and Associated
Function and Protein or Proteins Conditions+ Conditions;;
Humoral innate immunity
C-reactive protein 1111 Association with death, ICU admission, need
for interleukin-6 inhibition, and PASC!14
Serum amyloid P ~ ND
_Smd A o Association with severr
PTX3 111 Association with death, lung lesions on CT,

response to interleukin-6 inhibition, intu-
bation, thrombotic events, and PASCISL

Clq, C3, and C¥F 1 o sertreTT It pathogenesis™ !

C4-binding protein 1 ND

Mannose-binding lectin 11 or— Viral inhibition, association with thromboem-
bolism?

Interleukin-1Ra 11 Association between anti-interleukin-1Ra auto-

antibodies and severity, MIS-C, or myo-
carditis after SARS-CoV-2 vaccination™

Coagulation or tissue repair
and remodeling

Fibrinogen T1T Association of o-dimer with thromboembolism®*
Prothrombin - ND
Fibronectin T or = ND
a2-Macroglobulin 1T MND
Antithrombin 111 1 ND
al-Antitrypsin TT MND
al-Antichymotrypsin 11 MND
Urokinase-type plasminogen activator 1 ND
Thrombopoietin T1T ND
Iron metabolism
Transferrin 1 ND
Ferritin 11 Association with 1CU admission and mechanical
wventilation**?*
Haptoglobin 11 ND
Hemopexin T ND
Hepcidin 11 ND
Other carrier proteins
Albumin 1 ND
Ceruloplasmin T or = ND
Apolipoproteins 1 ND
al-Acid glycoprotein TT ND

(Mantovani and Garlanda, New England J. Med. 2023)



HUMANITAS

RESEARCH HOSPITAL

Interaction of C1q, MBL, ficolins and surfactant

proteins with SARS-CoV-2 proteins
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Stravalaci, Pagani et al. Nature Immunol. 2022



MBL -

Membrane

A- Trimeric MBL model shows the distance of approximately 40 A between mannose-binding sites.
B- 14 mannose-binding sites in Spike, represented as red triangles.

C- Putative binding site of MBL (highest site-specific probability to be glycosylated with oligomannose).

D- Spike-MBL complex.

Glycosylation sites are colored according to the oligomannose glycosylation probability. Gold < 60%. Purple > 80% up until S2’
region. Blue > 80% in the S2’ region.

Stravalaci, Pagani et al., 2022, Nature Imnmunology

Andrea Cavalli



)’ Glycosylation
¥ MBL targets

Variants
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Common SNPs

None of reported mutations involve the glycosylation sites

Binding of MBL to S is not affected by mutations of variants
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This is in line with the role of innate immunity in recognizing conserved
and essential microbial moieties (C. Janeway).
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Binding of MBL to SARS-CoV-2 spike protein Omicron subvariants
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(Stravalaci et al unpublished data)
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Genetic determinants of mannose-binding
lectin activity predispose to thromboembolic
complications in critical COVID-19
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MBL treatment protects SARS-CoV-2 infected hamsters

(Garlanda and European Research Biology Center, unpublished)
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A SARS-CoV-2 genome
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Autoantibodies against chemokines
post-SARS-CoV-2infection correlate with
disease course

Received: 11 July 2022 Jonathan Murl®'#, Valentina Cecchinato®'%, Andrea Cavalli®'?

Akanksha A. Shanbhag’, Milos Matkovic', Maira Biggiogero?,

Accepted: 27 January 2023 Pler Andrea Malda®, Jacques Moritz', Chiara Toscano', Elaheh Ghovehoud @',

Published anline: 6 March 2023 Raffaello Furlan*®, Franca Barbic®*®, Antonlo Voza*%, Guendalina De Nadal”,

Carlo Cervia®®, Yves Zurbuchen®?, Patrick Taeschler®&, Lilly A. Murray ®%,
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Infection with severe acute respiratory syndrome coronavirus 2 assoclates
with diverse symptoms, which can persist for months. While antiviral
antibodies are protective, those targeting Interferons and other Immune
factors are assoclated with adverse coronavirus disease 2019 (COVID-19)
outcomes. Here we discovered that antibodies against specific chemokines
were omnipresent post-COVID-19, were assoclated with favorable

disease outcome and negatively correlated with the development of long
COVID at1yr post-infection. Chemokine antibodies were also present in
HIV-1infection and autolmmune disorders, but they targeted different
chemokines compared with COVID-19. Monoclonal antibodies derived from
COVID-19 convalescents that bound to the chemokine N-loop impaired

cell migration. Given the role of chemokines in orchestrating Immune

cell trafficking, naturally arising chemokine antibodies may modulate the
Inflammatory response and thus bear therapeutic potential.
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AUTOANTIBODIES AGAINST CHEMOKINES IN COVID-19

* Omnipresent in COVID-19 in three independent cohorts (Lugano, Zurich, Milan)

e CXCL5, CXCL8, CCL25 autoantibodies were associated with protection against
hospitalization in severe disease: Neutrophil trafficking?

e CCL21, CXCL13, CXCL16 autoantibodies were associated with no long COVID at

lyear: T and B cell trafficking?

(Muri...... Uguccioni and Robbiani Nature Immunol 2023)
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THE YING-YANG AUTOIMMUNITY IN COVID-19 HHIVERSITY

Blocking

IFN-
dependent PATHOGENESIS
PROPENSITY resistance OR
TOASCEUVTEERE PROTECTION
S oA AGAINST
LONG COVID

DIVERSE OR
BLOCKING A SUBSET
OF CHEMOKINES

(eg Bastard et al Science 2020 ; Muri... Robbiani Nature Immunol. 2023)
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Recognition of SARS-CoV-2 by Cellular and Humoral Pattern-Recognition
Molecules, Including Acute-Phase Proteins
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(Mantovani and Garlanda, New England J. Med. 2023)



HUMANITAS ‘Q_s' Queen Mary HU

RESEARCH HOSPITAL . 3 UNIVERSITY
University of London

Inflammation and Immunity as a metanarrative
of medicine
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(Mantovani et al, Immunity, 2019; Furman et al Nature Med., 2020)
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