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Background

Despite the potent antiviral activity of therapeutic options available for the treatment of chronic hepatitis B, HBV still persists.

Long therapy Is required and sometimes leads to the emergence of drug resistance. New insights into HBV drug resistance is
stemming from the introduction of NGS, which identifies major and minor variants within the HBV RT.

Specific algorithms managing Hepatitis B Surface Antigen (HBsAg) mutants as well are required for in-depth research, disease
management and prevention.
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 We used DeepChek-HBV, a software application in process of

« Antiviral resistance was assessed by DeepChek-HBV applying

CE-IVD marking, to perform automated analysis of NGS and
Sanger sequencing data.

SegHepB, Geno2pheno or Stanford algorithms and the EASL
Clinical practical guidelines 2012 to the sequence data (Fig 1).
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Sequence analysis of HBV polyrerase identiied the change iV T3L from the reference sequence. This amino acikd
subsiiution together with tM204Y comesponds 1o hepatitis B surface antigen (HBsAg) changes sE1640 and sI155M
which are associated with reduced anti-HBs bending.

Through validation studies in Thailand, Turkey and the
Netherlands, DeepChek-HBV permitted to harvest key HBV
sequences coming from TruGene, ViroSeq, Roche-454 GS-
Junior and lon Torrent-PGM sequencers.
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Sequence analysis of HBV polyrerase identiied the change MM204V from the refemence sequence which is associsled
with reduced sansitivity to Lamivuding, Tebhudinge and Entecanir.

HBV Surface Antigon Sequence analyss of HBV surface region identfied no amino acd substititions associated with vaccine escape

it hors.

Fig. 2: Example of a SeqHepB report.
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 In a pool of 28 samples, DeepChek-HBV identified 8 (28.6%) and 10 (35.7%)
samples harboring known drug resistance mutations at 20% and 1% thresholds,

respectively (Fig. 3).

e Mutations causing reduction in drug susceptibility were observed in 6, 7, 7, 7, O
samples for Adefovir, Entecavir, Lamivudine, Telbivudine and Tenofovir respectively

(Fig. 4).
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Fig. 3: Percentage of samples harboring at least one DRM at 20% (blue) and 1%
(red) thresholds.
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Fig. 4: Overview of the number of samples where an increase of the drug resistance
has been observed per drug using the Geno2Pheno algorithm comparing
Interpretations given at 20 and 1%.
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DeepChek®-HBVIHDV NGS Mutation analysis

HB% Folymearase mutations

Position  Mutation
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=

Prevalence

9 i / / / / B4.34
13 H / / / / 8331
16 T / / 531

ll L / / / ! 617
123 H / 25
131 0 / / / / 9.1
151 i / / / 1243
153 0 / 1.03
162 T / / 9.94
204 I / L0
218 A / / / / f8.39
224 V / / / / 6347
229 M / 238
250 | / 106
263 K / 155
266 | / 123
21 0 / 152
216 F / 264
218 T / / / / 994
280 K / 12
283 N / 1.29
284 ' / 215
i A / / / ! 83.52
336 M / / / / 10.39
367 0 / / / / 99.65

- Mutations of interest based on Geno2pheno (Bold red text)

Fig. 5: DeepChek®-HBYV reporting of HBV RT mutations and drug resistance interpretations for 1 sample
harboring minor drug resistance mutation (204l).
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Not Available

Fora selected protein, at |east one amino acid postion described in the drug resistance guidelines might be inaccurate,

therefore the derived drug resistance assessment isnot conclugve for all the drugs related to the protein.

Inaccurate postions None

Inaccurate postions

Inaccurate positions None

/

Conclusions

« This study Illustrated the benefits of combining well-validated downstream analysis

software and updated knowledge database for managing HBV Sanger and NGS
outputs.

http://www.thera
contact@therapyedge.com

afrnd

22Uy
laea
2 .
&,
- = ERASMUS UNIVERSITEIT ROTTERDAI

Such solution can be extended nationwide as an
management of CHB and establishment of national HBV databases for personalized
medicine.
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