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Abstract

Background: Hepatitis B virus (HBV) infection is a global health problem. Epidemiological data on
viral markers in HBV endemic countries, such as Cambodia, should be needed to launch national
action plan against viral hepatitis and to implement anti-HBV therapeutic and management
strategy. Recent investigations have revealed that some single nucleotide polymorphisms (SNPs)
were identified in infection- or disease-related genes, such as CXCR5, CXCL13, NTCP or
HLA-DP/DQ. The distribution of such SNPs in population could provide useful information to
establish comprehensive strategy against HBV. We aimed to establish reliable methods for host
genotyping even in countries where infrastructure is underdeveloped.

Methods: In order to obtain sero-genomic surveillance data of HBV infection in Cambodia, we
performed field examination in designated urban/rural areas for 35 days. The subjects enrolled
were 2,250 pairs of mother and child, 2,021 of which agreed the participation in the study. DBS
samples were collected from all participants (100nl/spot, DBS method), and venipuncture (5ml)
was done from 400 pairs. For the establishment of DBS genomics platform, we collected blood
samples from 12 healthy controls and 30 patients with chronic hepatitis B (CHB) by DBS and
venipuncture. We compared the quantity and quality of DNA samples obtained by different
combination of DNA extraction methods. We utilized DBS blood sampling kit (HemaSpot™ (HS),
NucleoCard® (NC)) and DNA extraction kit (SMITEST® EX-R&D (ST) and NucleoSpin® Tissue
(NS)). We analyzed SNPs in CXCR5 (rs497916), CXCL13 (rs3565687), NTCP (rs2296651), HLA-DP
genes by TagMan PCR or Luminex methods as reported previously. We verified whether the
results of SNPs were matched or not between the DBS and the conventional methods.
Furthermore, we verified the feasibility of DBS methods in patients with HBV infection.

Results: The serological analyses of HBV markers using DBS samples from Cambodia have been
underway. In comparison of DNA quantity between DBS and venipuncture, the combination of HS
and ST (HSxST) showed the highest yields compared to the others. By TagMan PCR, we
successfully determined SNPs of all the above-mentioned genes from DNA samples extracted by
any of combination methods. Identical TagMan PCR results were obtained if >0.07 ng/ul extracted
DNA had been used. To perform HLA-DP typing, >1.0 ng/ul extracted DNA was necessary. All
genetic variations of SNPs were matched between the DBS and the venipuncture. In samples from
CHB, the genotyping results were matched with those of conventional methods, by using DNA
extracted by HSxST from DBS.

Conclusion: Based on the DBS system, we successfully established genotyping methods of HBV
infection and/or pathogenesis-related genes. Because the DBS is a low-cost, durable, transportable
and easy-to-handle modality, the DBS-genotyping is a feasible tool for getting deeper

understanding of HBV epidemiology especially in middle- or low-income countries.
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Xtract™ DNA Kit
A\
AXATA P @ EX-R&D i
SNP rs497916 (CXCR@ rs355687 (CXCL].%) rs2296651 (NTCPQQ
‘;ﬂ“;ﬁﬁ% & {K HemaSpot™ NucIeoCard® FT; _EILute HemaSpot™ NucIeoCard® FTjAJ _ELUte HemaSpot™ NucIeoCard® FT;_EL\ute
(BEERREA) 1 cC cC cC cT cT cT GG GG GG
2 CC CC CC TT TT TT GG GG GG
3 CC CC CC TT TT TT GG GG GG
4 CC CC CC TT TT TT GG GG GG
5 CC CC CC CC CC CC AG AG AG
6 CT CT CT TT TT TT GG GG GG
7 CC CC n.d. CT CT n.d. GG GG n.d.
8 CC CC CC TT TT TT GG GG GG
9 CT CT n.d. TT TT n.d. GG GG n.d.
10 CC CC n.d. TT TT n.d. GG GG n.d.

n.d., 11 CC CC n.d. TT TT TT GG GG GG
¥ E A EE 12 CC CC n.d. TT TT n.d. GG GG n.d.
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