Pharmacological inhibition of chitotriosidase (CHIT 1) as a novel therapeutic approach for sarcoidosis
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Sarcoidosiss a complex,multisystemgranulomatousdiseaseof unknownetiologythat affectsindividualsworldwide [1]. Most of the patientsdevelopintrathoracicdiseasewith lymph node or lung involvement A histologicalhallmarkof

this diseasds formation of non-caseatinggranulomascomposemainly of macrophagegepithelioid and multinucleatedgiant macrophagedMNGMg and CBH+ T cells[2,3]. Stillthere is no specifictargetedtreatment for sarcoidosisand

current therapeuticapproachegqcorticosteroids)s often associatedvith seriousside effects[3,4]. Noveltherapiesare needed OATDO1 is a potent chitotriosidaseCHIT inhibitor entering phasell of clinicaltrials this year It hasproven
efficacydemonstratedin animalmodelsof IPFand other inflammatorylung disorders|5,6]. In humans,CHITis a sarcoidosisnarker,sinceits activity in patients'serumis highly correlatingwith diseaseseverity[7,8]. CHIT is expressedn

lung macrophagesand its expressions inducedfurther upon their activation[5]. Specificallyactivatedmacrophagesre at the core of sarcoidosipathogenesisWith OATDB01 treatment we inhibit chitotriosidaseand therefore change
macrophagepro-inflammatoryphenotype,includingreductionin chemokinesheededfor recruitmentof CDi+ T cells Thiseffectsconsequentlyeducesgranulomadormation ¢ a hallmarkof sarcoidosisTakentogether, OATO1 is a safe
and promisingcompoundwith provenefficacyin murine modelsof sarcoidosis
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Conclusions
Humansamplescollection the study, proceduresand analysesvere approvedby the LocalBioethicsCommitteeat the Medical Universityof Warsaw,Poland,No. of approva ‘w. xe oY Tt e PRt QP macrophagesind MNGMaand exvivo OATR01 reducesits pathologicalevel
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HumanCHIT concentration The CHIT concentrationin humanserumand BALfsamplesvas measuredusingCircuLeXxdumancChitotriosidaseELISAit (CycLekaccordingto the ke ~‘;m?{ Wy g f S L | - T OATDO1 treatment inhibited levelsof sarcoidosignarkersand reducednumber
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Chitinolyticactivity. Thechitinolyticactivityin humanserumsamplesvasmeasuredaspreviouslydescribed7]

Animal studies Researchwas approvedby the Local EthicsCommittee for Animal ExperimentationWarsaw, Poland(No. of approval WAWL/7982018. Animal models of
granulomatougnflammationwere obtained basedon [9]. Shortly modelwasinducedby triple oropharyngeabdministrationof MWCNT(SESResearchCatalog#00-1201) and
ESAT peptide (Innovagento 8-weekold C57BI/6 femalemice,under5%isofluraneanesthesialn appliedtimepoints,mice were euthanized plood and BALfwere collected,lungs
were dissectedanddividedfor severalanalysegqPCRhistopathology)

Histopathologyseverityof granulomatousnflammationin the mouselungswasassessethasingon the numerand omaturityé of the granulomasn lungslices, on HEstainedslides
by blindedexaminerwith scoringsystem(0-5, where0 ¢ no MWCNTparticles,1 ¢ free uninvolvedMWCNTparticles,2 ¢ MWCNTparticleaccompaniedvith few cells,3 ¢ 1 layerof _
cellsaroundMWCNTparticle,4 ¢ 2-3 layersof cellsaroundMWCNTparticle,5 ¢ smallorganizedgranulomatousstructure)

Immunohistochemistrandimmunocytofiemistry. Staining wasperformedwith standardanethods,usingvalidatedantibodies anti-CHIT (Biorbyt orb377995 Lot#C(Q2228 [1] HunninghakeSW, et al, Statement on Sarcoidosis. Am J Respir Crit Card 60e36:755 PMID:10560120
ELISAssaysgPCRhistologicaktainingmethods.cellculture were performedwith standardproceduresor accordingo vendorinstructions [2] SpagnoldP, et al, Pulmonary sarcoidosis. Lancet Respir B@HS 6:38%:402 DOI:10.1016S22132600(18)30064X

[3] Zissel G, et al, Cellular Players in the Immunopathogenesis of Sarcoidosis. Clin Ct28xt3ve61543;560, DOI10.1016j.ccm.2015.08.016
[4] Nunes H, et al, Indications for treatment of sarcoiddSigrOpinPulmMed 2019, 25:505%518, DOI:10.1097MCP0O000000000000604

[5] Sklepkiewicz P et al, Inhibition of CH#E a novel therapeutic approach in idiopathic pulmonary fibrdsisJPharmacal2022Mar 15;919:174792 DOI:10.1016j.ejphar.2022.174792
[6] Koralewski R et al, Discovery of OAJDa Firstin-Class Chitinase Inhibitor as Potential New Therapeutics for Idiopathic Pulmonary Fibrosis. J M0ZThedn1552%1554Q DOI:
10.102%acs.jmedchen0c01179

[7] Boot RG et al, Plasma chitotriosidase andl8@s surrogate markers for granulomatous macrophages in sarcoidosi€hacta 2010, 411:3136; DOI:10.1016j.cca2009.09.034

[8] Bennett D, et al, Chitotriosidase: A biomarker of activity and severity in patients with sarcoidosis. Reg6i2Ra4, DOI110.1186s12931019-1263z

The National Centre I o [9] Malur A, et al, Exposure to a Mycobacterial Antigen, EsAKacerbates Granulomatous and Fibrotic Changes in a Multiwall Carbon Nanotube Model of Chronic PulmonaryNaseaseq J
for Research and Development moilecure Nanotechnol015 §6):340, DOI:10.41722157-7439.1000340

CHIT is a promising novel target in sarcoidosis therap)

Study were supported by projeadRECLINICAL AND CLINICAL DEVELOPMENT OF DRUG CANE(]DAFKEFDATIH%
THE TREATMENT OF SARCOHIOSI®WSZBA28 19) cofinancedby the National Centre for Research and as
part of the competitiondTrack for Mazovia - [10] in preparation: Dymek BA, et al, Pharmacological Inhibition of ChitotriosidaselJ@sId Novel Therapeutic Approach for Sarcoidosis.




