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nlﬁ-"fB {Multiple sequence alignment of HDV genotypes 1—8 revealed a highly conserved nucleotide region spanning nt679 to nt1000) nt1000

Set Ai: HOVQF ———
Set B D1-F > Dz.FDS-F i
D1F —p D2-F ——p D1-P d 4—— D6-R <4—— D8R
Set C D3F —— D — T <+—— D3R
. D2-F — D1-P D3P  4— D6 4—— D8R
S g D3-F ——» ——— T8 <+— Dor

*Jackson, et al.(2023)

Fig 1 .Schematic representation of primer and probe locations in four real-time RT-PCR assays targeting HDV RNA. Set A was
based on previously reported designs, while Sets B to D were newly designed in this study. Red arrows indicate TagMan probes,
blue lines indicate forward primers, and green lines indicate reverse primers. Yellow segments represent synthetic gene
fragments corresponding to HDV genotypes 1-8.

The following primers and probes were in-house designed and used for the experiment.
HDVQqF;5’-TGGCTCTCCCTTAGCCATCCGA-3’, (Jackson)

HDVqP;5’-CGGATGCCCAGGTCGGACC-3’, (Jackson)

HDVQR;5’-GGTCGGCATGGSATCTCCACC-3’, (Jackson)

D1-1F;5’-GCGCCGGCYGGGCAAC-3',

D2-2F;5’-GAGAGAAAACTGGCTCTCCCT-3',

D3-3F;5-TGGCTCTCCCTTMGCCATCC-3,,

D1-P;5’-CGCGGTCCGACCTGGGCATCCG-3',

D2-P;5-GAGGTGGAGATSCCATGCCGAC-3,,

D3-P;5’-GTCGGCATGGSATCTCCACCTC-3,,

D4-R;5’-TCGGCATGGCATCTCCACCTC-3,,

D5-R;5’-TTCCTCTTCGGGTCGGCATG-3’,

D6-R;5’-NSTYCTTCTTTCCTCTTCGG-3’,

D7-R;5’-YGTCCTYCTTTCCTCTTCGG-3’,

D8-R;5’-GAGTTGTCGWCCCCAGTGAA-3’,

D9-R;5’-CTTCCACTCCTCGAGTGTAC-3’

Complete nucleotide sequence of

HD_Goto-1 (1,683 bases)
ATGAGOCGCATGLCGGAC CCGAGGAGGGTCACCAGETA
AAGAGTGGAAGAAATCTCGRAGAGT TTCCCOCAGAAGAAC COAGALGATCTCAAGAARGAGGATGT
TTCCCGAAAGL TGOAGACTCCCGRAATCT CAATTAAGAAGAAGG TATC GGAGARAGRAGCGGGCCTC

CGC TTGRAGTCATCCGAC COAMGGLUTTGARMAGAC CCACA.

GTCGLGTGATCCACC CACCTCCAGAGGAC CCCTT)
GETTECTCCTECC CATAGCS T GGAG
CGAGGAGGAAGT AAAGAAAGCAAL GLGGCTAGCAGG TGGATGTTCCGOCCCOCGGIGLOLICGAGT
GAGGCTTATCCCOOGGATCGGE GAACCGTCCC GOGATGGOGACCCCOAGAGE CCETTECGAAGTGAL
CGGEGGEGETCACTAGCAACAC GGGGETT CAGTGLATCCGTGREGTTGOCCTCTCCACCCTCCCAA
AT TTECCCCCTOLBGLTCCCECATAAGATGGCAGGAACCCACTCATTGGRGTCEGCTGTT
COATTCTTTCTTACCTTGTRALCRGCATGGETCCCAGCCTCCCCGLTOOOGLCELLTRLGCAACATTC
CGAGGGEACCGTCCCTCOETAATGGCGAATEGOACCCAGAACTCTCTCTAGATTCCOAMGAGAATC
GAGAGAAAALTGGLTCTCOCTTAGLCATCOGAGTGRACGT TCGTCCTCCTACGRATGCCCAGGTOGG
A CATGCOGACCC TCGOACGLGAACCGTGAG
TEEAMCCCTRATCCTTTATTGECOACTACACTCOAGCAGTCOARG GLOTTETTGGCRGGCAGATGES
CTTACCTACGGGAAT CCCTRAGTTCCCCT CACGTCCAGTCCCTCCCCCATCCRAGTGAAGGGAGACT
CCGGAACTCCTTCCATCCGAGGGAL GAAGCCGCCACCGGGLGLTCCCCTCAGACTTCLTCCGRGGAG

e

/ HDV complete
k nucleotide sequence

GTTCACATECCCAAC CTUCORGCCGGCTACTETTCTTTTCCTTTICTCGTCTTCAACGATEAGCETC
CEARTTCCTCTTCTTCCTECC TR GARGCTCTTTCCTCCCOCGRAGAGCTRCTTCTICTTGITET i
CGAGEGCCTTCCTTC TR GRTGATCCTCCCTCTCCTTGTCGATGAMC CGLTCTTRTRAGGCTTETT L)
CCCAGGTCCGOAGTCGACCTCCATC TGAT COGTCOGGGGLCTCTTCOC CRAGEAAGLLCCCTOCC0G G4 I'-_‘
TECTTECCTTTICTGATKATICCRATRATGTTCCECAGECAGRGATTATCATCCTCRAGTTTCTIG  Miyakao istand ™,
TRETCTTCETGGTCTTECGRAGATCICTCTCRAGETCTTCCGECTTTCITCTTGCTGAGACCCATET  Taiwan .
CTCGAGGACCTCCTCCCTTRCTCCCCCTCACTTCTCCTCGTTCCGOATTGGLTCATCCCCAGGTCG
AGGCGAGGGTCCTCAGTTCTCTCTATTCTTTCCTTTTTGAAAGAGGAGACTG M

CACCEEG

Code HDAg

=" 514 strains

Fig 2 .Phylogenetic analysis of HDV RNA (1,683 nucleotides) isolated from HBsAg-positive serum samples collected
in the Goto Islands, Nagasaki Prefecture. Sequence alignment with reference strains representing all known HDV
genotypes classified the isolate as genotype 2, showing 94.2% nucleotide identity with the Japanese HDV-]S strain.
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Refined HDVAg (62-195)
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Fig 3. Amplification of the gene segment encoding HDV antigen Wype 2 HDV RNA
was followed by recombinant protein expression in E. coli with either a The expressed
proteins were purified using affinity chromatography, ion exchange, and gel filtration. These antigens served as the
basis for developing ELISA assays for anti-HDV antibody detection.
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Fig 4. Comparative IgG reactivity analysis using the truncated HDV antigen_ expressed in this study (red
triangles) and a commercially available full-length antigen (aa 1-195; blue triangles). Differences in signal intensity
reflect variations in epitope presentation and antibody binding affinity, contributing to the assessment of antigen

specificity.
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Fig 5. Comparison of HDV RNA Detection Sensitivity Using Four Universal Primer Sets (Sets A-D) Across HDV
Genotypes G1-G8: Evaluation by Serial Dilution of Synthetic HDV Genomic Constructs
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