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Background

* Gene therapy for HBV infection
* Developed use of mMRNA encoding anti-HBV proteins (TALENS)

* Emphasis on freedom to operate and new IP for sustainability
* Plasmids
* Modified nucleotides (pseudouridine and N1-methylpseudouridine)
e Evaluation for SARS-CoV-2 and Mtb responses



Plasmid properties

* In-house design of destination plasmid

* Components
* T7 promoter
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Plasmid design

 UTRs: borrow from nature
 Scarless cloning of insert
* Multiprotein production

* Insert: uridine-depleted, codon optimised and secondary

structure optimised

e Eukaryotic promoter an and polyA (bGH) signal too
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17 promoters

* Facilitates post-transcriptional/enzymatic and co-transcriptional capping

 pT7(GG) vectors > post-transcriptional capping and co-transcription capping
(ARCA)
 pT7(AG) vectors > co-transcriptional capping (CleanCap® technology)
transcriptional capping
g >
5 TAATACGACTCACTATA |GGG... 3’ 5’ TAATACGACTCACTATA |AGG... 3’
37 ATTATGCTGAGTGATAT (CCC... 5’ 3’ ATTATGCTGAGTGATAT TCC... 5’

T7 Promoter Initiator Sequence T7 Promoter Initiator Sequence



Reporter systems

Dual protein expression

GFP RFP ) Merge

Firefly Luciferase Reporter




Modified nucleotides in COVID vaccines

* Evaluation of U vs y vs N1-methyl-y
* Inserted into mMRNA from proprietary AGTRU backbone plasmid

* Combinations of variants
* Original D614G strain (re-design)
* Omicron 2P BA1l
 WIV-1 (Bat SARS-like coronavirus WIV1)



CGE of spike mRNAs containing modified
nucleotides

COS-2P
Uridine Pseudouridine N1-Methylpseudouridine
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Antibody titers: Comparison of UTP, {, N1-
me- for COS-2P
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UTP- Cos.2P

y-Cos.2P

N1.Cos.2P
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Data-driven antigen selection informed by
controllers of M.tb infection
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Mtb mRNA vaccine development

Objective 1: To determine the immunogenicity and optimize PE13, CFP-10, WbbL1, and PPE18 mRNA vaccine construct
design. All generated using pseudouridine with proprietary plasmid backbone

Individual mRNA vaccines

Polyprotein mRNA vaccines

Mock Control (Fluc) CFP-10 mRNA




Immunogenicity studies: Individual antigens

% PE-13 mRNA (3x10%3 copies)
BALB/c /f PPE-18 mRNA (1,2x10%3 copies)
f CFP-10 mRNA (3x10*3 copies)
C57BL/6
f WhbblL1 mRNA (1,5x10%3 copies)
C3HeB/Fe) %‘ Mixed (CWPP) mRNA
(Kramnik) ) (DP mix)

Individual antigens (10 pg)
and mixed (2.5 pg of each)

* Splenocytes from vaccinated mice restimulated with peptides
e Secreted cytokine profiles



BALB/c mice

Peptide pool:
CFP-10
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C57BL/6 mice

Peptide pool:
PPE-18

Peptide pool:
PE-13

Peptide pool:
WhbbL1

Peptide pool:
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IFN-y (pg/mL)

TNF-a (pg/mL)

C3HeB/Fed mice
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CD4+ Th17 cell markers

C3HeB/Fed mice
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Immunogenicity studies: Intracellular IFNy

* Splenocytes from vaccinated mice restimulated with peptides
* Measure IFNy-positive cells amongst CD4 or CD8 T populations

C3HeB/Fed mice

Peptide pool: Peptide pool: Peptide pool:
CFP-10 PE-13 CWPP

IFNy+ CD4+ T cells (%)
o o - .
g ¥ 2
b

© © o o

o N ESN (o))

o o —

o w o

¢ ¥ & ¢ ¥ & ¢ ¥ &
Q° Q° Q°
& & & &8 & &
& s &



Immunogenicity studies: M.tb Leaders

IFNy+ CD4+ T cells (%)
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TB mRNA polyprotein constructs
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Summary and next steps

* mRNA candidate vaccines based on antigens produced by controllers
* No evidence of toxicity
* Proprietary plasmid efficient (also with reporters and SARS-CoV-2)
* Presence of yy in mRNA
* Immunogenic in mice dependent on strain
* Single proteins
* Polyproteins

* Further immunogenicity and Challenge studies

* Fast-track development of TB antigens on mRNA platform (partnership with
Afrigen)
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