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IL-31 IS DETECTABLE IN PATIENTS WITH SEVERELY ITCHY
CHRONIC INFLAMMATORY SKIN CONDITIONS OF DIVERSE PATHOPHYSIOLOGY
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IL-31’S CAPACITY TO TRIGGER ITCH SENSATION (SCRATCHING) IS UNAMBIGUOUS
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IN MICE, /L31 OVEREXPRESSION CAUSES OBVIOUS SKIN PHENOTYPES:
ITCHING/SCRATCHING, DERMAL FIBROSIS, INFLAMMATORY INFILTRATES

Interleukin 31, a cytokine produced by activated
T cells, induces dermatitis in mice
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BIOLOGICS THAT TARGET IL-31 RECEPTOR SUBUNITS (IL31RA OR OSMR})
ARE IN THE CLINIC FOR ATOPIC DERMATITIS AND PRURIGO NODULARIS
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IN ATOPIC DERMATITIS PATIENT SKIN, IT’S KNOWN THAT MEMORY T CELLS SECRETE IL-31
UPON EXPOSURE TO HOUSE DUST MITE (HDM) ALLERGEN-STIMULATED EPITHELIAL CELLS
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WE BUILT A SET OF TOOLS TO SORT OUT WHAT IL-31 AND ITS RECEPTOR DO IN VIVO
IN THE CONTEXT OF VARIOUS INFLAMMATORY DISEASE MODELS
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IN IL31KO MICE, IN AN HDM DERMATITIS MODEL, WE “PARADOXICALLY" FOUND
SEVERAL METRICS OF TYPE 2 INFLAMMATION INCREASED
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scRNAseq HIGHLIGHTED INCREASED TYPE 2 SKIN INFLAMMATION IN THE MYELOID
COMPARTMENT TOO: 2-FOLD EXPANSION OF PHAGOCYTIC TYPE 2 MACROPHAGES, KO>WT
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UMAP 2

NOTABLY, THE MYELOID CLUSTERS ENRICHED IN THE KO HDM SKIN WERE
IL-4/13 RESPONSIVE (ILARA+)
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ONE POSSIBLE EXPLANATION FOR IL31KO SKIN PHENOTYPE WAS NEUROGENIC INFLAMMATION:
SIGNALING DRIVEN BY NEUROPEPTIDE RELEASE FROM PERIPHERAL AXONS
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FINALLY, WE MEASURED CGRP-DEPENDENT NEGATIVE REGULATION OF
TYPE 2 CD4 T CELL FUNCTIONS IN VITRO
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THESE EXPERIMENTS CONFIRMED CGRP CAN LIMIT TH2 CELL PROLIFERATION & IL-13 PRODUCTION
(IL31/IL31RA BLOCKADE WOULD TAKE THE BRAKES OFF THIS NEGATIVE REGULATORY PATHWAY)
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CADAVERIC HUMAN IL31RA+ SENSORY NEURONS ALSO EXPRESS NEUROPEPTIDES.,
SUGGESTING POSSIBILITY OF A CONSERVED MECHANISM IN PEOPLE
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AND CLINICAL DATA SUGGEST NEUROGENIC PATHWAYS TRIGGERED BY
IL31RA/OSMR+ NEURONS INFLUENCE TYPE 2 INFLAMMATION IN MULTIPLE TISSUES
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WE TURNED OUR ATTENTION TO IDENTIFICATION OF ENDOGENOUS PATHWAYS
THAT REGULATE IL-31 PRODUCTION IN T CELLS



OUR NEW /L31 TRANSCRIPTIONAL REPORTER (RED31) TRANSGENIC MOUSE EXPOSES
TYPE 2 STIMULUS-DEPENDENT /L31 TRANSCRIPTIONAL INDUCTION IN LUNG TYPE 2 MODELS
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INFLAMED MOUSE TISSUES & IN VITRO DIFFERENTIATED T CELL SUBSETS REVEAL AN
IRREGULAR RELATIONSHIP BETWEEN EXPRESSION OF IL-31 AND EFFECTOR CYTOKINES
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THERE’S GROWING INTEREST IN BETTER UNDERSTANDING HOW IL-31 FITS
INTO THE TYPE 2 INFLAMMATORY DISEASE SPACE

AND HOW IT IS SIMILAR TO/DIFFERENT FROM CANONICAL TYPE 2
CYTOKINES

IN HOPES OF OPTIMIZING IL-31/IL31RA REGULATION IN TYPE 2 DISEASES



TO IDENTIFY CANDIDATE /L31 REGULATORS,
WE PERFORMED A QUARTER-GENOME CD4 T CELL CRISPR SCREEN IN TH2 CONDITIONS
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IL31 ACTIVATORS INCLUDE FACTORS IN T CELL ACTIVATION, TH2 DIFFERENTIATION
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IL31 ACTIVATORS INCLUDE FACTORS IN T CELL ACTIVATION: STIM1/CALCIUM SIGNALING
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THE STRONGEST /L31 REPRESSOR CANDIDATE WAS IRF4, A PRO- TH2 TRANSCRIPTION FACTOR
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CRISPR-EDITING /RF4, A PRO-TH2 TRANSCRIPTION FACTOR* LED TO 'rIL—4/IL—13 & &IL—31!
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IRF4-DEPENDENT REPRESSION OF /L31 IS CONSERVED IN MOUSE/HUMAN CD4 T CELLS
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TO EXAMINE FUNCTIONAL CONSEQUENCES OF IRF4-DEPENDENT /L31 REPRESSION,

WE USED THE Nb LUNG-GUT PARASITE MODEL,

WHERE THE Nb RESPONSE INVOLVES INCREASED LYMPHOID CELL IL-31 EXPRESSION, AND
THE IL31KO PHENOTYPE IS INCREASED INTESTINAL TYPE 2 INFLAMMATION:
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IN CONTRAST, IRF4 DELETION ONLY IN IL31(RED31)+ CELLS DELAYED/IMPAIRED WORM
CLEARANCE, INDICATING IMPAIRED SYSTEMIC TYPE 2 INFLAMMATORY RESPONSES
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WHAT DOES THIS MEAN? IRF4 ACTIVITY (TURNING ON GATAS3, IL4, I1L13) SPECIFICALLY IN

R31(iL31)+ CELLS SETS THE MAGNITUDE OF SYSTEMIC TYPE 2 RESPONSE
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WHAT DOES THIS MEAN FOR SKIN CONDITIONS WITH ELEVATED IL-317
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