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Airways of individuals with asthma found to
have higher expression of genes that amplify

inflammation

May 10 2023, by Brandon Chase

A Mononuclear phagocytes (M:n|21 A C Dendritic cell Macrophage Monocyte MNP specialization
1 Me1 T84 D 0 | T T T
onCZ{SPPZ?) ) Mgg-....ﬁ‘:. TS oon...oé-::sgﬁgg...og WS008
i, R Tt et T
W 5 quiesMac Weing T R S R R
A OE%UielsM((;PCLAF) mcg..oo.eoo, NEARAEREIIEERGEaENR 000 +0000 e !
7 Cycling ac24+ 000000+ +0QeQ e 0:@00-° {00000 o s 00
* 8 MC4 (CCR2) I SRS SUNP IR L 4cddINNEN NN I NN EEER N NP AN
sMacz(agty  TRCITIeeee I H] H
G °10p 1e el S IR R IR creffrte b
g o e 11migDC (CCR7) ASDC{errsoe: + 000000} 1
A QO =M DI < 3t "¢ N OO0 T N NOTHO ™
e .1538555%53$A) %§§§§&&§55%§§%%§§ §%g§§§§$ 5§§§S§%E %§%§&EGBSS:3
8510 cells 14 AS DC (AXL) TOOURTFUROT EagE §3°>°°°Ugg8 CE=RTS00 E*t%;”q"’g“woég%
L= (@] = o
0 Q
B - % of cells in group Scaled expression
W s Mean # of genes s e 0o 0 @
MCA l #ger;;zﬂ 20 40 60 80 100 0 2 4
— Lae 8000 D Density plots E Disease association
5/ 2000 Baseline Allergen Baseline  Allergen
1o » Mea i Mact MC1(CXCL10){ —} - | P<005
MC3 & o (aREG) - AFABPY) MC2 (SPP1)] = £ +AC
B e i EQ MC3 (AREG)| - | +AA
Mac1 T ACTE 4‘ Mac1 (FABP4){ —of ——
quiesMac 2 MC2 (y$1;""'mcw q&‘.ﬂ?&?ﬂ?@ i i
) o (SPP1) (CXCL10) Cycling (PCLAF 1o —
quiesMC 5 ) MC4 (CCR2 +o— .-
W quiesmc quiesMC Mac2 (A2M g o
oo » ke > - pDC (TCF4 T e
ycling migDC (CCR7 e ey
. Hogod —-
MC4 ™ MC4 " (cpic o .-
g (CCR2) (CDIC)  ASDC (AXL)M —of— -+
Mac?2 = ) 01 14 01 14
UMAP1 Scaled densit: Odds ratio

pDC

migDC
DC2
ASDC

0002040860810

Distinct MNP profiles in asthmatics and ACs. (A) UMAP embedding derived
from subclustering of 8510 MNPs. (B) Heatmap showing the top discriminative
gene sets for each cluster compared with every other MNP cluster and the mean
number of genes per cluster (top bar). (C) Dot plot depicting gene expression
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levels and percentage of cells expressing genes across MNP clusters. (D) UMAP
embedding of cell density displaying the proportion of each MNP subset at
baseline (left) and after allergen challenge (right) compared with every other
MNP subset, faceted by disease group (ACs: top, AAs: bottom). (E) OR of
disease association by cluster at baseline and after allergen challenge. In (E), dots
and whiskers represent OR with 95% confidence interval, calculated using a
mixed-effects association logistic regression model (P Science Immunology
(2023). DOI: 10.1126/sciimmunol.abq6352

The strongest risk factor for developing asthma is the presence of
allergies, but it's unclear why only some individuals with allergies go on
to develop asthma.

A team led by investigators at Massachusetts General Hospital (MGH)
has identified the key differences in the airway response to allergens
between people with allergic asthma and people with allergies but no
asthma.

The findings, which are published in Science Immunology, could provide
fundamental insights into the mechanisms that underlie asthma.

The study involved what's called a bronchoscopic segmental allergen
challenge, whereby a segment of a patient's airway is exposed to
allergens.

Before and after allergen exposure, investigators collected samples from
the airways of adults who had allergies, with or without asthma.

The team then used single-cell RNA sequencing and protein

measurements to determine which cell types, genes and proteins were
expressed in the samples they collected.
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"By comparing allergic asthmatic participants with allergic non-
asthmatic controls, we could identify cellular and molecular pathways
that distinguish asthma from allergy alone," says co—lead author Jehan
Alladina, MD, a pulmonary physician-scientist at MGH.

Alladina and her colleagues found that, in response to allergens, samples
from participants with asthma had higher expression of genes that
amplify certain forms of inflammation and promote abnormal structural
changes to the airway, whereas participants without asthma had higher
expression of genes involved in tissue repair and antioxidant signaling.

The types of immune cells in samples from participants with and without
asthma were also different.

"This study identified several cell types and signaling pathways unique to
asthmatic patients and could suggest novel targets for asthma
therapeutics, particularly those that may break the cycle of chronic
inflammation and prevent the structural airway changes that characterize
this disease," says Alladina.

"Ultimately, we plan to test therapeutic agents and examine the changes
to the response to allergen in allergic patients with and without asthma.
These "proof of concept' studies should hopefully provide a detailed
profile of the mechanisms that drive the asthma phenotype."

More information: Jehan Alladina et al, A human model of asthma

exacerbation reveals transcriptional programs and cell circuits specific to
allergic asthma, Science Immunology (2023). DOL:

10.1126/sciimmunol.abg6352
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