In HDV sub-genotypes 1, the high degree of genetic variability can drive the selection of

divergent genetic pathways modulating HDV replicative potential and cytolytic activity

Introduction

- Both Hepatitis Delta Antigen isoforms (HDAQ) are characterized by different functional domains
Interspersed by inter-domains (ID):
« RNA-Binding Domains (RBD): Bind HDV RNA, crucial for replication.
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Characteristics of the study population

In HDAg mutation rate ranges
from 27.3% in ID1to 57.7% in ID3

Sub-genotype 1c and 1le are characterized by specific

divergent mutational pathways

 Coiled-Coil Sequence (CCS): Supports protein-protein interactions and HDAg N =103 ] Mut 1c le HDAg CTL bvalue
oligomerization. Age. N 9%) 54 (44-60) 100 (N=49) (N=46) domain  domain

* Nuclear Localization Sequence (NLS): Directs HDAg to the nucleus for replication. Male. N (%) 60 (61.9) a0- I16V/T 34 (69.4) 1(2.0) RBD1 ] <0.001

e Virus Assemply Signal (VAS): Enables genome packaging and interaction with HBV Natio’nality N (56) N22S 14 (28.6) 0 (0.0) RBD1 - <0.001
envelope proteins. e 12 (40.7) 50- e D47TE 21 (42.9)  0(0.0) CCS 1,13  <0.001

| | | S B major R112K 22 (44.9)  0(0.0) ID4 8,11,15 <0.001

- 18 Cytotoxic T lymphocytes (CTLs) domains are present on HDAg (Kohsar et al. 2021, JHEP East-European 49 (47.6) 40- minor T180A 15 (30.6) 0 (0.0) ID5 ] <0.001
Reports) and they stimulate host CD4+ and CD8+ cells. CD8+ T cells recognize infected African 4 (4.2) A202S 19 (38.8) 2 (4.1) VAS 7. 18 <0.001
nepatocytes via epitopes, leading to the destruction of infected cells and limiting viral replication. Unknown 8 (7.7) 20- D29E 0 (0.0) 13 (26.5) RBD1 12 <0.001
n _chronic Infection, persistent HDV infection results in immune escape mutations in T cell HBsAg (IU/mL), median (IOR) 8399 (3473-15000) D46E 0 (0.0) 20 (40.8) CCS 1,13 <0.001
epiiopes. HDV-RNA (log IU/ml), median (IQR) 5.6 (4.9-6.2) ""REDL IDL CCS D2 NLS ID3 RED2 ID4 RED3 ID5 VAS K1LSR - 0(0.0) 13 (26.5) D4 11,15 <0.001
- HDV genome IS characterized by an aUtO-CataIytiC aCtiVity thanks to a 85 bp region of RNA HBV-DNA <10/TND, N (%) 47 (45.6) The graph reports for each HDAg functional domain th% rate of conserved (dotted green) and mutated (red and orange) aa position(;c,. Red color indicates the R131K 0(0.0) 16 (32.7) D4 15,16 <0.001
named ribozyme characterized by four double-stranded domains (Pl, Pll, P2, P3, and P4), HBV-DNA >10. N (%) 2g (36.9) (rj?:f(eergi;lcrreusjtsg\cl)gsbev;lrt]hhiz?m;t]:;p.atlent frequency >20% (major), while the orange of those with an intra-patient frequency <20% (minor). No significant M171L 1 (20) 11 (224) D5 5, 15 <0.001
three single-stranded regions (J1/2, J1.1/4, and J4/2) and 2 loop regions (L3 and L4). B _ 1188V 0(0.0) 10 (20.4) IDS 17 <0.001

HBV-DNA (IU/mI)’ median (IQR) 20 (0'84-5) CTL h - 0 The table reports the percentgge of the differer_1t mutations in_th_e groups of indivic_luals with HDV subgenotype 1c

So far, paucity of information is available on the extent of HDV genetic diversification in HDAg | ALT, median (I0R) 94 (65-152) s showed overall mutation rate <60% by Ontsqumed tost. o i genotype e (lght blue). Statsticaly signiicant diflerences have been calculatec

domains and Cytotoxic T lymphocytes (CTL) epitopes across the different sub-genotypes 1 and

their correlation with virological and biochemical parameters. Sub-genotype 1c and le are the most 1004 — — — —1 — S — Notably, co-presence of 116V, D47E, and A202S in 1c
- prevalent 111 1 1 showed significantly increased levels of ALT levels >3ULN
Aim c e (A te sof | || 1Ll |}
_ _ N=49, 47.1% ppiits & g g g 1 z
The aim of the study Is to evaluate: o AN cod Lol bl bl || || = conserved =
¢ the ic di itv of HDV withi b 1b i leotid d ami id SN KA - - e NN Rl & The graph reports the percentage of individuals
genetic aiversity o within sub-genotype y assessing nucleotide and amino acl " . > I I S e [0 @ minor = 100 with ALT levels 3 times upper than normal limit
i : ' : MOy 9570 \%, i = T iy i < ] (3XULN) in the groups of individuals with the
conservation in key regions of HDAg and the ribozyme, PSR 40- . e o o < HDAg mutations I16V/T+D47E+A202S (light
° i i © % o oy i 2 = blue) compared to those without this
the conservation of CTL epitopes oy i s "“ P E l 2 combination (orange). Statistically ~significant
* The correlation of genetic variability with biochemical markers such as ALT levels. g%%? 5% 207 S 50- otiaron tosg e been calcdlated by EhE
WON1oV Q\ @9 E
*"\“‘2%0“@2&“ : S
Q\OQ@ < 2 O | | | 1 | | | | | | | I 1 I | 1 | °
M th d Wee v/ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 ;
NORIR L o J J
e o S The graph reports for each CTL domain the rate of conserved (dotted green) and mutated (red and orange) aa positions. Red color indicates the rate of 116V/T+ WT at aa

We Included 103 individuals with an available serum sample, from different Italian centers
(Milan, Turin, Padua and Rome).
HDV full length sequences were obtained through the following steps:

mutations with an intra-patient frequency >20% (major), while the orange of those with an intra-patient frequency <20% (minor). No significant differences have
been highlighted.

By comparing sub-genotypes 1c and 1le:
- No differences in terms of mutational rates have been observed in the HDAg
domains apart from ID5 (50% for 1c vs 20% for 1e, P=0.058).

D47E+
A202S

Conclusions

16, 47 and 202

« Sub-genotypes 1 are characterized by a conspicuous degree of

The HDV subgenotypes were attributed by phylogenetic tree constructed by
Neighbor-Joining method according to bootstrap > 60%. Each color represent a
different sub-genotype. The reference sequences for each subgenotype were
retrieved from Karimzadeh et al. 2019. Branching order's reliability was assessed by
bootstrap analysis of 1000 replicates.
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- Regarding CTL domains, no differences have been observed apart from CTL 18

genetic diversification that has led to the selection of divergent
(20% for 1c vs 45.0% for 1e, P=0.09).

genetic sighatures.

 The enrichment of mutations in HDAg functional domains and
CTL epitopes could hamper HDV recognition by immune
response and in turn enhance the viral replication.

Individuals with HDV-RNA >5 log IU/m| showed a lower conservation in CTL5 respect
to lower viremic ones

The ribozyme region is more conserved
compared to HDAg

€@ RNA Extraction

A o the following bioin i st f 9 <0.0001 0.025 « The co-presence of specific mutations (116V/T, D47E, and
: - 80- : : :
cr sequencing, the Toflowing bioin orma 'C seps Were periormed. 100 . ? A202S) in HDV sub-genotype 1c are strongly associated with
o | elevated ALT levels (>3x ULN), suggesting that these mutations
IEI | 507 & 601 may enhance viral replication and contribute to increased liver
'J|I“|||||||IIIIIIII|||I|||||||||l||||||||u||||||mmn||.|m|||.................,..........‘f:«-’" Conserved S inflammation, highlighting the need for targeted therapeutic and
gl e e gy g o o s g 60- ] Silent 2 : :
R 1 B Missense S 40- diagnostic approaches
ANl ™ bl ™ S — Both 3
. ; T . : ! - .
e e R R 40- 5  Overall, the role of the high degree of genetic variability in
i i A S 207 affecting the proper HDV detection by the currently availaizie —
, 20- diagnostic assays deserves further investigation. —
* NGS reads (median [IQR] reads/seq: « MAFFT alignment + Removal of 100% Prevalent Mutation ———
62045[30460-91899]. + lIgtree for phylogenetic tree + 50% cutoff for the selected mutations 0 ; . ACk“OWIedgements S %
« Fastq cleaning « Maximum likelihood tree « Stratifying mutations based on sub-genotypes HDV-RNA HDV-RNA - e - —
- Fasta preparation « 1000 bootstraps « 95% cutoff to select conserved regions 0 _ >5 log 1U/mI <5 log IU/ml This project is supportec_l by the Innovative Health Inltlatlvg Joint Qndertaklng (IH1 JU) under gj[iqt _agre‘ —
- Mutations reports - Figtree for visualization Ribozyme HDAg 101194735. The JU receives support from the European Umon’s Horizon Europe research and in Je =
The graph reports the percentage of mutations in the region of ribozyme compared The graph reports the percentage of conserved aa positions of CTL5 in the groups stratified according to HDV-RNA levels higher than (light blue) or lower than and COCIR, EFPIA, Europa Bio, MedTech Europe, Vaccines Europe, and Roboscreen. Funded —

(orange) 5 log 1U/ml. Statistically significant differences have been calculated by Chi-squared test.

to the HDAg. Statistically significant differences have been calculated by Chi-
squared test.
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aforementioned parties can be held responsible for them.



