Promiscuous Coxiella burnetii CD4 epitope clusters associated with human recall W€
responses are candidates for a novel T-cell targeted multi-epitope Q fever vaccine
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Background 1. In silico Identification of Coxiella burnetii Epitopes 2. HLA Binding of Predicted Coxiella burnetili Epitopes
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3. Immunogenicity Analysis of Predicted Coxiella burnetii Class Il Epitopes

Immunogenicity in tgHLA-DR3 mice Epitope-Specific Human IFNy Responses Comparison of responses in Asymptomatic vs. Symptomatic Donors
DNA-prime VAX System 50 peptides S Frecieisd DR ELSpot 7O & * 44/50 (88%) Class Il peptides elicited a response In at least one donor. A. Antigenic peptides were more frequently recognized among symptomatic donors.
peptide-boost l S S et » Responses detected to 27/29 source antigens (93%). A Groun B Group C
N S « 21 HLA class Il epitopes recalled T cell IFNy responses in 10-28% of IGRA+ subjects. asymptomatic TV symptomatic B Proportionally, there are more high responders (>10)
EpiMatrix Binders = 37 Non-Binders = 13 _ S | _ and fewer non-responders (0) in symptomatic individuals
A GouwA = GowBic A Overa_ , peptide response per individual are more ng: than asymptomatic donors.
IGRA- IGRA+ frequent in IGRA+ subjects. Zm
tgHLA-DR3 ~ riabindng (USRS Non-Binder basl- g CroupA c ©Croup B+C pae B GroupB Group C
DRB1*0301 = - ¥ 32-8, _ IGRA- IGRA+ pig — Asymptomatic Symptomatic
4 Te o =
o piat ¥ HHia
ELISpot ELISl%ot+ ELI?Eot- ELIS:|Loot+ ELI?got- ELISé)ot+ ELIS4pot- ELISgot+ ELISgpot- SEC/milli : o, : 3.5
S IFNy cuToffon Bﬁ%_ - . ng_ B .10
% 20% 22% 2% 30% 0% 8% 0% 18% e m e .10
¥ IFNy ELISpot _ _ _ _ p38[— B35
e 10/21 peptides both predicted and confirmed to bind HLA-DR3 ggg: P34
were immunogenic in tgHLA-DR3 mice. £y Sg%:
Human Donors ng: Total = 21 Total = 56 ggg:
Bgéz B. The large majority of IGRA- individuals recognized zero, ng: Total = 33 Total = 23
e /7 volunteers from the village Herpen (NL) were screened for antigenicity against the selected Bg;- one or two peptides. ng— C. There is no significant difference overall in number of
: : : : P27 — .
Class Il epitopes. This region was at the epicenter of the recent Dutch Q fever outbreak. b261 C. Nearly half of IGRA+ recognize three or more peptides. ng: neptides recognized between asymptomatic and
e Cellular reactivity was determined using the Q-detect™ assay (Cb-induced IFN-gamma release S P2 symptomatic donors
assay in whole blood, IGRA) and Cb serology was assessed based on IFA and Western Blot. Bgii DI 30- [;%209286 ,'3%8: C
1o 3 0l ' 3 30- 026
- Q-detect™  Anti-Cb  Clinical p17[- o .o . ¢ 4 " .
Description : : : p16/— S . . . 12— a
(IGRA)  Antibodies Disease plal ¢ v %, . 13— ©
P13 L TR 4w 2T 20-
No evidence of previous infection §13— & P10F g N l
B 2-4 o e = ° B Y
: : PO o) p8|— oD ¢
Asymptomatic Infection g?: ;— 1{e¢ e o . . ¥ s 0
. . i g, b5 g £ 10 5
Symptomatic Infection b3 Z 0 250 500 750 1000 1250 1500 b3l = ooce
2} P2 Z ®
. 7 ; IGRA IFNy [pg/mi] 1= : : Y™
e Cultured ELISpot was performed in 2016-17 on fresh PBMCs (~10 years after the latest O fever . : r - - >  D. Direct correlation between number of peptides 30 20 10 0 10 20 30 0 % essssopssssne™
OUtbreak)' Number of volunteers recognizing this peptide recognized and IFN'Y responses In IGRA. Percentage of volunteers recognizing this peptide asymptomatic symptomatic

Conclusions

References Disclosures

- - - . . . . . : : : : =  Moise L, Gutierrez A, Kibria F, Martin R, Tassone R, Liu R, Terry F, Martin B, De Groot AS. iVAX: An integrated toolkit for the selection and * This work was supported by contract HDTRA-1-C-0020 (Pl — Mark C. Poznansky MD, PhD, Vaccine and Immunotherapy Center at
= Immunoinformatic methods efficiently identify HLA binding, immunogenic and human antigenic class Il epitopes among T4SS effector optimization of antigens and the design of epitope-driven vaccines. Hum Vacein Immunother. 2015:11(0) 23132321 E - E MGH) from the US Defense Threat Reduction Agency
- 1 i . Schoffelen T, Joosten LA, Herremans T, de Haan AF, Ammerdorffer A, RUmke HC, Wijkmans CJ, Roest HI, Netea MG, van der Meer JW, Sprong T, « Annie De Groot and William Martin are senior officers and majority shareholders at EpiVax, Inc., a privately-owned
an d S ero rea‘Ct I Ve Cb an t I g en S ' van Deuren M. Specific interferon y detection for the diagnosis of previous Q fever. Clin Infect Dis. 2013;56(12):1742-51. . immunoinformatics and vaccine design company located in Providence, RI USA. Lenny Moise, Christine Boyle, and Guilhem

Richard are employees at EpiVax, in which Lenny Moise holds stock options. These authors acknowledge that there is a potential

. . . . . Dijkstra F, van der Hoek W, Wijers N, Schimmer B, Rietveld A, Wijkmans CJ, Vellema P, Schneeberger PM. The 2007-2010 Q fever epidemic in
. Na.t U ral ex p osure tO Cb N d uces I on g 'I |Ved res p onses tO p romiSCuous an d cons erved H LA C I asSs I I T C el I ep | tO p esS. The Netherlands: characteristics of notified acute Q fever patients and the association with dairy goat farming. FEMS Immunol Med Microbiol. conflict of interest related to their relationship with EpiVax and attest that the work contained in this research report is free of any
2012;64(1):3-12 bias that might be associated with the commercial goals of the company.
= Cb T cell epitope peptides are not reactogenic in a guinea pig model of exposure-primed delayed-type hypersensitivity (not shown) - Kampschreur LM, Hagenaars JC, Wielders CC, Elsman P, Lestrade PJ, Koning OH, et al. . Screening for Coxiella burneti seroprevalence in . Anja Garritsen is a senior officer and majority shareholder at Innatoss Laboratories, a privately-owned company located in Oss, the
chronic Q fever high-risk groups reveals the magnitude of the Dutch Q fever outbreak. Epidemiol Infect. 2013;141:847-51. : - Netherlands. Anja Scholzen is an employee at Innatoss. These authors acknowledge that there is a potential conflict of interest
| . . I - I = Scholzen A, Richard G, Moise L, et al. Promiscuous Coxiella burnetii CD4 Epitope Clusters Associated With Human Recall Responses Are related to their relationship with Innatoss and attest that the work contained in this research report is free of any bias that might be
CI aSS I I ep | to p eS are C an d | d ates fo r a T Cel I ep | to p e b aS ed Q fever Va‘C CI n e ) Candidates for a Novel T-Cell Targeted Multi-Epitope Q Fever Vaccine. Front Imnmunol. 2019;10:207. associated with the commercial goals of the company.
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