Coxiella burnetii epitope-specific T-cell responses in chronic Q fever patients
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Background — Q fever

* Neglected'zoonotlc disease with world-wide prevalence, sprgad_ l?y ruminants 1. Chronic Q fever patients show frequent central memory 3. Chronic Q fever patients show a similar response pattern of Cb MHC class Il
* Outbreak in the Netherlands (2007-2010) affected > 40,000 individuals (Kampschreur et, 2013)
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* Long-term complications such as chronic fatigue and persistent infection are common (Eldin et al., 2017)
* Caused by the obligate intracellular bacterium Coxiella burnetii (Cb) — highly stable, contagious, and potential biothreat A MHCdassliepitopes B MHC class | epitopes A o5 ; ; B o — ) Number and ()
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* Whole-cell Q fever vaccine (Q-VAX®) licensed in Australia, but reactogenic after prior exposure to Cb 2 b 4 £ = e R subjects and convalescents
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* Promiscuous MHC class Il T-cell epitopes are highly antigenic in exposed individuals Scholzen et al., 2019) 3 —H E Egg B o — i e — indicate significant differences
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* Enroll individuals diagnosed with and treated for probable or proven chronic Q fever human subject. . — = 400
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* Determine Cb serology (IFA, Focus Diagnostics) and cellular responses to heat-killed Cb (Q-detect IGRA) (gl;r:ili\s/idulg‘;;withssiisr:osrl;ogjfes " : — bl
* Analyze Cb epitope-specific T-cell responses by cultured ELISpot (central memory) and direct ELISpot (effector memory) 2. Chronic Q fever patients show a similar breadth of symptomatic (n=7) or asymptomatic E § :H::!H:;-:::
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Figure 1: IFNy T-cell responses to whole cell Cb by (A)
M 74 RECYE(NE 20T Rl yes 2052 =026 474 Q-detect IFNy release assay (IGRA) and (B) direct
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R m 71 proven 2011 vascular no 4096 4096 3345 Responses between groups were compared by Kruskal- * Virtually no reactivity to MHC class | epitopes is present in chronic Q fever patients, despite more recent and prolonged exposure
M 72 probable 2015 n.d. yes 32768 32768 3804 Wallis test with Dunn’s multiple comparison test (A) * Chronic Q fever patients show central memory T-cell responses to a set of epitopes that is largely overlapping with that of convalescents
M 59  probable 2015 n.d. no 2048 2048 24 and Mann-Whitney test (B) * Six peptides identified as highly antigenic in this cohort expand the previous set of vaccine candidate epitopes
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20 IY 67  probable 2016 nd. no 1024 2048 32 * There is no unique set of target peptides which would justify consideration for a therapeutic vaccine
M 66  probable 2013 n.d. no 1024 2048 4173 e Chronic subjects shows more frequent ex vivo responses to individual peptides, in line with a stronger ex vivo response to whole cell Cb
22 v 79  probable 2016 n.d. no 4096 4096 118 * To evaluate the diagnostic potential of peptide-specific direct ex vivo responses, further research in larger cohorts is necessary
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