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Complexity of serum HBV RNAs and assays

for their quantification
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RT-Primer FW-Primer RV-Primer

[6]-1 nt1702-1682° nt1554-1572 anchored sequence1”
[6]-2 nt2436-2415" nt2295-2312 anchored sequencel®
[20]-1 nt1974-1950 nt1796-1813 same as RT-Primer®
[20]-2 nt1974-1950 nt1865-1886 same as RT-Primer®
[32)1 nt1810-1797° nt1690-1710 anchored sequence2”
[32)-2 nt1935-1929° nt1812-1833 anchored sequenced o
[36] nt345-324 nt166-187 same as RT-Primer®
[21] [52] nt2385-2366 nt2096-2118 same as RT-Primer®
[38] nt2454-2431 nt2367-2390 same as RT-Primer®
[39] (40] [41) random primer nt1893-1912 nt2049-2029
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o

o

g

T
ey e,
0

-
0 .
---------

Extracellular Vesicles

Table 1 | Methods for quantification of HBV RNA in serum

Method Details Reverse Primer LLOQ and LLOD
transcription sites
primer
RT-gPCR RNA isolation (including DNase HBV specific ~ Precore,  2.55 log,, copies/mL
treatment) and subsequent PCR X,Cor (LLOQ)*; 1.85 log,,
method with specific primers either Sregion  copies/mL (LLOD)”
detecti = i LHBV :
detecting pre-genomicora 26l0g, copis/mt
(LLOD)”
Droplet digital PCR Droplet digital PCR>*167.16% HBV specific  allregions 100 copies/mL=
2 log,, copies/mL
(LLOD)™
3’ Rapid amplification ~ Oligo (dT) primer plus a unique Oligo(dT) Poly(A) tail 2.6-3.4 log,, copies/mL
of cDNA ends artificial anchored sequence to primer (LLOD)®0:51
(RACE)-based generate cDNA®64169
QuantGene assays Hybridization-based and via branched NA Xregion  NA
DNA signal amplification technology-
measurement via luminometer™
Indirect HBV (DNA + RNA) minus DNA HBV specific ~ Precore 2.2-2.3 log,, copies/mL
determined by real-time PCR*/%1/t and C (LLOD)Y/e-12
Serum HBV pgRNA minus HBY pcRNA region
detesminas h! PO LTV oY ol s 3E1)
, )
Commercial RNA assays (currently research use only)
Abbott? Serum HBV RNA, real-time PCR"* NA NA 10 copies/mL (LLOD, V2)
Rocheb'” Serum HBV RNA, real-time PCR NA NA 10 copies/mL (LLOQ);

.

10-10° copies/mL (linear
range)

J

Kramvis, Nat Rev Gastroenterol Hepatol 2022



HBV RNA PCR assays (RUO)

A internal poly(A) signal  standard poly(A) signal
—44——— CATAAA TATAAA HBV X gene
| i (
ot T AAAA 3 full length HBV RNA (fIRNA) f 5:6 HBV RNA ‘_I-MAAAAﬁAAAAMAAMAAAAAAMA-S'
5’ =% AAAA 3 truncated HBV RNA (trRNA) | genome Forward primer Probe Reverse primer
B \_ map
3 ?&?:3\ fIRNA
51 4L AAAA 37 TRNA
c (dT)yy pgRNA
X target
®_@ ha full length cDNA
77 — {dT)F‘ .
Abbott real time PCR assay Roche cobas PCR assay
Primers and probes are designed to :
&0 truncated cDNA p. o g , Primers and probes located across 3’ end
— (dT Y= conserved regions within the 5’ end of the X

d the 3’ end of th canonical polyadenylation signal (lost in
gene and the 3" end of the core gene integrated HBV DNA)

Targets are independently detected

3’ RACE PCR assay
Van Bommel F et al, Hepatology, 2014 Butler, Hepatology 2018; Scholtes, J Clin Virol 2022

Anderson, CID 2021 Jackson, J Med Virol 2022
Anderson, Hepatol Commun 2023
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Performance of the cobas® HBV RNA automated investigational assay for %@
the detection and quantification of circulating HBV RNA in chronic
HBV patients

e Target: 3’ end of HBV RNAs
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* Linearity between 10 and 107 copies/mL in clinical samples, °07
and up to 10° copies/mL with synthetic RNA.
« HBV genotype inclusivity. 2 7
* Excellent precision and reproducibility: standard deviation < ﬁ
0.15 log,, copies/mL ; coefficients of variation < 5%. & 20-
* LOD 5 copies/mL, LLOQ 10 copies/mL.
* Minimal impact of HBV DNA (<0.3 log,, copies/mL) on HBV 0l —eaereee ;
RNA guantification at DNA:RNA ratios of up to 106. PLC/PRF/S  Hep3B
* cirB-RNA concentrations approximately 200-fold lower than cobas HBV RNA

HBV DNA.

T T
PLC/PRF/5 Hep3B

in house assay

Preferential detection of HBV RNAs

derived from cccDNA

Scholtes, J Clin Virol 2022

Jackson, J Med Virol 2022

Testoni et al. Gut 2023



cirB-RNA distribution according to disease
status (untreated patients)

122 patients untreated patients with core liver biopsy
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Intrahepatic viral markers in patients with detectable
versus undetectable cirB-RNA (all untreated patients)
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cirB-RNA distribution according to HBcrAg
levels (untreated patients)

8 = cirB-RNA
all values
7 -
%lo
6- 008
—~ —Qgo—
g —— g X g X _——
2 57 : "
o [5)
8 o g (1]
(@] 4- =} [
ANy ——
g :
< 3= —
o
% 2- — (/]
&® %
aP
1 e LLOQ
0- SRBRAREREERRERRERRERD Secooennaeeeeeeee —_—
1 1 1 | | |

HBeAg(-) HBeAg(-) HBeAg(+) HBeAg(-) HBeAg(+) HBeAg(-)
HBcrAg<2.8 HBcrAg 2.8-5 HBcrAg 5-7 HBcrAg5-7 HBcrAg>7  HBcrAg>7

Testoni et al. Gut doi:10.1136/gutjnl-2023-330644




cirB-RNA and intrahepatic viral markers in NUC-treated patients

25 NUC treated patients with available liver samples
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Evaluation of the HBV liver reservoir with fine needle aspirates
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Generation of a stable cell line overexpressing and secreting HBV RNA particles

Potential advantages:

* Unlimited supply of HBV RNA

« Can be integrated in all the assay analytical steps (e.g., from samples extraction)

 Standardization across HBV RNA assays

¢ loop
of pgRNA of pgRNA

* HBV Polymerase interaction with € loop of pgRNA allows the
encapsidation of the pgRNA

* Mutated HBV Polymerase is unable to reverse transcribe the
pPgRNA into the viral rcDNA

Genetically modified HBV-replicating cell lines
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Copies / mL

Phenotypic characterization of the selected clones

Theoretical particles separation based on density
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Perspectives

HBV RNAs: a relevant biomarker to assess target engagement in early phase
clinical studies (CAMs, SiRNAs, ASO)

Currently considered as exploratory biomarker for endpoint assessment

Role of HBV RNAs (and other viral biomarkers) in emerging therapies, i.e. CAMs,
SiRNA, ASO containing regimens?

Need for standardization of the different assays to allow comparison across
studies

Next questions to address the clinical utility of the biomarker:
- Role in predicting functional cure?
- Role in predicting viral rebound after stopping therapy?
- Role in response guided therapy?
- Patient stratification?
- Role in the clinical monitoring of patients?
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Mean change from baseline in HBV DNA and HBV RNA

over 24 weeks of treatment (JADE trial)
(pooled placebo/JNJ-56136379+NA treatment arms)
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Mean change in HBV RNA in the REEF-1 study

NCT HBeAg+

NCT HBeAg-

Mean (SE) change in HBVRNA =
from baseline, log, , copies/mL

—

o

Mean (SE) change in HBV RNA
from baseline, log, , copies/mL

Control JNJ-6379 dual —— JNJ-3989 dual 40 mg
—a— JNJ-3989 dual 100 mg  —4— JNJ-3989 dual 200 mg == Triple
B.
+ Follow-up 0 » Follow-up
1 2 §
z 2
=8
g8 13 4 VS HBeAg+
(= 3 — o
o e -2 : T
I - BN |1 I
i E
: £s i
1 1 1 1 I I 1 1 1 I i 1 1 I I I 1 _3 I I 1 1 I I I 1 I I 1 i 1 I I I 1 1
8 12 16 20 24 28 32 36 40 44 48 F4 F8 F12F16F20F24 0 4 8 1216 20 24 28 32 36 40 44 48 F4 F8 F12F16F20F24
Weeks Weeks
Follow-up D. T Follow-up
3 1.1 -
ri 8 r —4 - - o r 3
- 0 -
2 I
Z 8 ! VS HBeAg-
52 :
£¢g l
o3 !
» & !
: i: :
| £s |
| ! I ) L Il I I i B s kb | RS R -2 LI LI 1 LI 1 i LI L L LI
8 12 16 20 24 28 32 36 40 44 48 F4 F8 F12F16F20F24 0 4 8 1216 20 24 28 32 36 40 44 48 F4 FB FI2FI6F20F24
Weeks Weeks



	HBV RNA Assay Updates and Applications�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Perspectives
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

