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Summary

The aim of the collaborative study was to evaluate candidate standards for hepatitis E virus
(HEV) RNA for use in nucleic acid amplification technology (NAT)-based assays. The candidate
standards consisted of lyophilized preparations of genotype 3a and genotype 3b HEV strains,
obtained from blood donors, diluted in human plasma. The genotype 3a HEV strain has been
developed as the candidate World Health Organization Intemational Standard and the genotype
3b strain has been developed as the candidate Japanese National Standard. Coded duplicate
samples of the two virus strains were distributed to the participating laboratories; genotype 3a
HEV (Sample 1 and Sample 2) and genotype 3b HEV (Sample 3 and Sample 4). Each laboratory
assayed the samples on 4 separate occasions and the data were collated and analyzed at the Paul-
Ehrlich-Institut. Twenty-four laboratories from 10 countries participated in the study. Data were
returned by twenty-three laboratories using both qualitative and quantitative assays. All assays
were able to detect both candidate standards. It is proposed that the genotype 3a strain be
established as the 1 International Standard for HEV RNA with a unitage of

- 250,000Intemational Units per ml. On-going real-time and accelerated stability studies of the

proposed International Standard are in progress.

Introduction

Hepatitis E virus (HEV) is a non-enveloped single stranded RNA virus belongmg to the
Hepeviridae family (Purcell and Emerson, 2008; Meng, 2010). In developing countries HEV is a
major cause of acute hepatitis, transmitted by the faecal-oral route and associated with
contamination of drinking water. In industrialized countries, HEV infection is being more
frequently reported and whilst some cases are imported after travel to endemic areas,
autochthonous cases are also increasing and infection with HEV appears more prevalent than
originally believed (Ijaz et al., 2009). Prospects for control of HEV infection are encouraged by
recent efforts in vaccine development (Shrestha et al., 2007; Zhu et al., 2010). Four main
genotypes, representing a single serotype, of HEV infect humans. Genotype 1 viruses are found
mainly in Africa and Asia and genotype 2 in Africa and Central America. Genotype 3 and 4
viruses are generally less pathogenic, although some exceptions have been reported, particularly
for genotype 4; these genotypes infect not only humans, but also animals including swine, wild
boar and deer. While genotype 4 strains are restricted to parts of Asia, genotype 3 viruses are
found throughout the world. Zoonotic transmission of HEV occurs, either by consumption of
contaminated meat and meat products, or by contact with infected animals (Purcell and Emerson,
2010). An alternative route of transmission is by transfusion of blood components with reports
from several different countries including, for example, the UK, Ffance and Japan (Boxall et al.,
2006; Colson et al., 2007; Matsubayashi et al, 2004; Matsubayashi ez al., 2008). Studies in Japan
and China have identified acute HEV infections in blood donors confirmed by the detection of
HEV RNA (Guo et al., 2010; Sakata et al., 2008).

It is now recognized that, in some countries at least, HEV infection is underreported, and where
other causes of acute hepatitis have been excluded, HEV infection should be considered (Waar ez
al., 2005). The diagnosis of HEV infection is based upon the detection of specific antibodies
(IgM and IgG), however there are issues concerning the sensitivity and specificity of these
assays (Bendall et al., 2010; Drobeniuc et al., 2010). Analysis of HEV RNA using nucleic acid
amplification techniques (NAT) is also used for diagnosis and can identify active infection and
help to confirm serological results (Huang et al., 2010).

Infection with HEV may be particularly severe during pregnancy and in individuals with existing

‘liver disease. Chronic HEV infection is an emerging problem amongst solid organ transplant

recipients (Kamar e? al., 2008; Legrand-Abravanel et al., 2010). In chronically infected patients,
viral loads are monitored to investigate the efficacy of antiviral treatment (Haagsma et al., 2010;



WHO/BS/2011.2175
Page 3

Kamar et al, 2010a; Kamar ef al., 2010b) and effects of reduction of i 1mmunosuppressxve therapy
(Kamar et al., 2010c).
Several NAT assays have been reported for the detection of HEV RNA in serum and plasma or
faecal samples, including conventional reverse transcriptase polymerase chain reaction (RT-
PCR) as well as real-time RT-PCR, and reverse transcription-loop-mediated isothermal
amplification (Lan ef al., 2009). The NAT tests include generic assays developed for the
detection of HEV genotypes 1-4 (Jothikumar et al., 2006; Gyarmati et al., 2007). A recent study
organized by the Paul-Ehrlich-Institut (PEI) on behalf of the World Health Organization (WHO),
investigated the performance of HEV NAT assays in an international study (Baylis ez al., 2011).
Dilution panels of different HEV strains were blinded and tested by laboratories with experience
in detection of HEV RNA. The results of the study demonstrated wide variations in assay
sensitivity (100-1000 fold, for the majority of assays). The proposal by the PEI to prepare a
standard for HEV RNA for use in NAT-based assays was endorsed by the WHO Expert
Committee on Biological standardization (ECBS) in 2009 (WHO/BS/09.2126) and following the
initial study, two virus strains were selected for further development as a candidate International
Standard for the WHO and a candidate Japanese National Standard in collaboration with the
National Institute of Infectious Diseases (NIID) in Japan. The viral strains being developed as
standards are genotype 3a and 3b HEV strains, which were equally well detected in the initial
study and belong to genotype 3 which is widely distributed. The strains are both derived from
blood donors with sufficient titres of HEV RNA to prepare standards of good potency. The aim
of the present study is to establish the respective standards and demonstrate their suitability for
use, evaluate the potency and assign an internationally agreed unitage.

Preparation of bulk materials

After the initial proficiency/strain evaluation study (Baylis et al., 2011), two HEV strains were
selected for the preparation of the candidate WHO International Standard and the candidate
Japanese National Standard. The samples were kindly provided by Keiji Matsubayashi from the
Japanese Red Cross Hokkaido Blood Center. The genotype 3a HEV strain HRC-HE104 was
used to prepare the candidate WHO standard. The genotype 3b HEV strain JRC-HE3 was used
to prepare the candidate Japanese National Standard. Characterization of the virus strains is
shown in Table 1. The target concentration for the two bulk preparations was approximately 5.5
log;o HEV RNA copies/ml based upon the concentrations reported in the initial study (Baylis et
al., 2011) and the concentrations determined by the Japanese Red Cross Hokkaido Blood Centre.
The two virus strains tested negative for HIV-1/2 RNA, HBV DNA and HCV RNA using the
Cobas TaqScreen MPX test (Roche Molecular Systems Inc., Branchburg, USA).

For the preparation of the candidate WHO standard bulk, 131 ml of the HEV strain HRC-HE104
were mixed with 2015 ml of plasma. For the preparation of the candidate Japanese National
Standard bulk, 30 ml of the HEV strain JRC-HE3 were mixed with 1070 ml of plasma. The bulk
preparations were cooled (4-8°C) until processing (~18 hours later). The respective preparations
were diluted using pooled citrated plasma which had been used in the initial HEV collaborative
study (Baylis et al., 2011). The plasma was centrifuged and filtered twice before use. The plasma
diluent tested negative for anti-HEV IgG and IgM (Ulrich Mohn, Mikrogen GmbH, Neuried,
Germany, personal communication) and tested negative for HEV RNA (data not shown) and
HIV-1/2 RNA, HBV DNA and HCV RNA, testing was performed as described above. In
addition, the plasma was negative for HBsAg, anti-HCV, anti-HBc and anti-HIV-1/2.

The filling and lyophilization was performed by an ISO 13485:2003 accredited Swiss company.
For processing, 0.5 ml volumes were dispensed into 4 ml screw-cap glass vials. Rubber seals
were then placed on top of the filled vials before loading into the freeze drier (CHRIST Epsilon
2-25 D) for lyophilization. After freeze-drying the vials were sealed with screw caps and vials
stored at -20°C.
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For the candidate WHO standard, 4256 vials were lyophilized; the coefficient of variation of the
fill volume was 1.1%. In the case of the candidate Japanese National Standard, 2154 vials were
lyophilized; the coefficient of variation of the fill volume was 1.0%. In both cases, measurements

‘were made for a total of 26 vials. For analysis of residual moisture, vials filled with 0.5 ml

volumes of plasma diluent were distributed throughout the freeze-drier. Residual moisture was
0.73%, as determined by testing of 12 vials (Karl Fischer analysis). The freeze-drying process
did not affect the HEV RNA titre of the lyophilized samples when compared to aliquots of the
respective bulk preparations which were stored at -80°C (data not shown).

Vials of the candidate WHO standard are held at the Paul-Ehrlich-Institut, Paul-Ehrlich-StraBe
51-59, D-63225 Langen, Germany. The vials are kept at -20°C with continuous temperature
monitoring.

All manufacturing records are held by PEI and are available on request by the ECBS.

Collaborative study

. The collaborative study comprised 24 laboratories from 10 countries. The participants in the

collaborative study who returned data are listed in Appendix 1.

The samples analysed in the study were labelled as Sample 1, Sample 2, Sample 3 and Sample 4.
Sample 1 and Sample 2 were replicates of the candidate WHO standard; and Sample 3 and
Sample 4 were replicates of the candidate Japanese National Standard. The collaborative study
materials were shipped to participants at ambient temperature.

Participants were asked to test the panel using their routine assay for HEV RNA testing the
samples in four separate assay runs, using fresh vials of each sample for each run. Where
laboratories performed quantitative tests, they were requested to report results in copies/ml,
testing samples in the linear range of the assay. In the case of qualitative assays, participants
were requested to assay each sample by a series of one log;g dilution steps, to obtain an initial
estimate of an end-point. For the three subsequent assays, they were requested to assay half-logo
dilutions around the end-point estimated in their first assay. Participants reported diluting the
materials using plasma, water or phosphate buffered saline. Data sheets and a method form were
provided so that all relevant information could be recorded.

Statistical Methods

Quantitative Assays

Evaluation of quantitative assays was restricted to dilutions in the range between 0.0 log; and -
2.5 logjo where the assays of most participants seem to produce comparable data. For
comparison of laboratories, the replicate results of each laboratory, corrected for the dilution
factor, were combined as arithmetic mean of log;o copies/ml. Furthermore these estimates were
combined to obtain an overall estimation for each sample by means of a mixed linear model with
laboratory and (log) dilution as random factors.

Qualitative Assays

The data from all assays were pooled to give series of number positive out of number tested at
each dilution. For each participant, these pooled results were evaluated by means of probit
analysis to estimate the EC50 i.e. the concentration at which 50% of the samples tested were
positive (for assays where the change from complete negative to complete positive results
occurred in two or fewer dilution steps , the Spearman-Kaerber method was applied for EC50
estimation). The calculated end-point was used to give estimates expressed in logjo NAT-
detectable units/ml after correcting for the equivalent volume of the test sample.
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Relative potencies
Potencies of Samples 2, 3 and 4, for the quantitative assays, were estimated relative to Sample 1
using parallel line analysis of log transformed data. In the case of the qualitative assays, the
relative potencies were determined using parallel line analysis of probit transformed data.

The statistical analysis was performed with SAS®/STAT software, version 9.2, SAS System for
Windows. Estimation of end-point dilution and relative potencies were done with CombiStats
Software, version 4.0, from EDQM/Council of Europe.

Stability studies
Stability of the candidate WHO standard is under continuous assessment, through both real-time
and accelerated thermal degradation stability studies. Vials of the candidate WHO standard have
been stored at -20°C (the normal storage temperature) and -80°C (to provide a baseline if there is
any suggestion of instability at higher temperatures). For the accelerated thermal degradation,

. vials have been incubated at +4°C, +20°C, +37°C and +45°C for up to 4 months. After
incubation at the respective temperatures, the contents of the vials were reconstituted in 0.5 ml of
nuclease free water and analysed by real-time PCR (Jothikumar et al., 2006).

Data Received

Data were received from a total of 23 participating laboratories; one laboratory failed to
complete the study within the specified time frame. Data from 20 qualitative and 14 quantitative
assays were reported. The types of assays used by participants are listed in Table 2; all assays
were developed in-house. The assays used by participants were mainly based upon real-time
PCR, although some conventional PCR methods were also used.

For the purposes of data analysis, each laboratory has been referred to by a code number
allocated at random and not representing the order of listing in Appendix 1. Where a laboratory
performed more than one assay method, the results from the different methods were analyzed
independently, as if from separate laboratories, and coded, for example, laboratory 16a and
laboratory 16b. In the case of 9 assays, quantitative values were reported covering the linear
range of the respective assays; in addition, further dilutions have been performed allowing end-
point determination. These data have been analysed separately and the number of estimates
therefore exceeds the number of assay sets returned by the participants.

Results
Quantitative Assay Results

Initially evaluation of quantitative assays was performed without removing any outlying data;
subsequently the data was restricted to a range between 0.0 logio and -2.5 log,p where
reproducible results were obtained across dilutions. The laboratory mean estimates in copies/m]
(logio) are shown in histogram form in Figure 1. Each box represents the mean estimate from an
individual laboratory, and is labelled with the laboratory code number. The individual laboratory
means are given in Table 3. The relative variation of the individual laboratory estimates is
illustrated by the box-and-whisker plots in Figure 2.

Qualitative Assay Results

The NAT-detectable units/ml (logyo) for the qualitative assays are shown in histogram form in
Figure 3. Each box represents the mean estimate from an individual laboratory and is labelled
with the laboratory code number. The individual laboratory means are given in Table 4. From
Figure 3, it can be seen that the estimates of NAT detectable units/ml (log,o) from the qualitative
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assays are more variable than the quantitative assays, reflecting the different sensitivities of the
various assays. This observation is not unexpected and is in line with other studies.

Determination of Overall Laboratory Means

The overall means for the laboratories performing quantitative assays are shown in Table 5a. The
means for both Sample 1 and Sample 2, replicates for the candidate WHO standard, are 5.58
logio and 5.60 log)o copies/ml HEV RNA respectively, which demonstrates excellent agreement
between the replicate samples. The candidate Japanese National Standard showed identical mean
results of 5.66 log;, copies/ml HEV RNA for replicate Samples 3 and 4. The combined mean
values for the replicate samples are shown in Table Sb.

The overall means for the qualitative assays are shown in Table 6a; there is good agreement
between the duplicate samples as seen previously for the quantitative assays. The combined
mean values for the replicate samples are shown in Table 6b. The qualitative assays show 0.3
log)o lower mean estimates than the quantitative assays.

Relative Potencies

Based upon the data from both qualitative and quantitative assays, the candidate WHO standard
was estimated to have a potency of 5.39 logyp units/ml (95% confidence limits 5.15 — 5.63). This
value was estimated with a combined end-point evaluation of qualitative and quantitative
(restricted to dilutions in the range of 0.0 log; to - 2.5 log)o) data by means of a mixed linear
model.

The potencies of Samples 2, 3 and 4 were calculated relative to Sample 1, taking the value of
Sample 1 as 5.39 logjo units/ml. The relative potencies are shown in Tables 7 and 8 for the
quantitative and qualitative assays, respectively. For the quantitative data from laboratory 9, no
potency was estimable since there was only one dilution tested for each sample. The data is
plotted in histogram form (Figures 4-6). The data demonstrate that expressing the results as
potencies relative to Sample 1, as a standard with an assumed unitage of 5.39 logjo units/ml
gives a marked improvement in the agreement between the majority of methods and laboratories.
These data provide some evidence for commutability of the candidate standard for evaluation of
HEV from infected individuals, since Samples 1 and 2 represent a different strain of HEV
compared to Samples 3 and 4.

Results of Stability Studies

Vials of the candidate WHO standard were incubated at +4°C, +20°C, +37°C and +45°C for up
to four months and tested by real-time PCR for HEV RNA. The heat-treated vials were assayed
concurrently with vials that had been stored at -20°C and at -80°C. All samples were tested in
duplicate and were compared to a standard curve prepared using vials of the candidate WHO
standard stored at -80°C.

There was no evidence of instability of the samples stored at -20°C when compared to samples
stored at -80°C. After 4 months incubation at +20°C a small loss of titre was observed.The
observed drop in titre at higher temperatures (+37°C and +45°C) may be related to problems
with reconstitution of the samples rather that actual degradation and has previously been
observed for some other preparatioris, particularly for RNA viruses formulated in pooled plasma.
The potency of the reconstituted material, after freezing and thawing, has not been investigated.
Further stability studies (both real-time and accelerated) are on-going and will be communicated
to the WHO.

All raw data for the collaborative study and stability analysis are held by PEI and are available ‘
on request by the ECBS. :
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Conclusions : ]
In this study, a wide range of quantitative and qualitative assays were used to determine the
suitability and evaluate the HEV RNA content of the candidate standards. Although the methods
used by the study participants were all developed in-house, the majority of assays were able to
detect the two HEV strains consistently. Based upon the data from the qualitative and the
quantitative assays, the candidate WHO standard was estimated to have a potency of 5.39 log;o
units/ml. Since the unitage assigned to the 1* WHO standard of a preparation is essentially
arbitrary, for practical purposes, the candidate International Standard has been assigned a unitage
of 250,000 International Units/ml. Since there was only a negligible difference in the overall
means for the candidate Japanese National Standard compared to the WHO preparation, the two
materials have therefore been assigned the same value i.e. 250,000 International Units/ml. In the
case of the quantitative assays, laboratories reported values in HEV RNA copies/ml. The
participants used plasmid DNA containing HEV sequences, synthetic oligonucleotides and in
vitro transcribed HEV RNA to control for copy number. In some cases laboratories used HEV-
containing plasma which had been calibrated against in vitro transcribed HEV RNA. Another
laboratory prepared standard using stool-derived virus, the titre of which was determined by end-
point dilution and analysis by Poisson distribution. No standard method or common quantitation
standard material was used, and this is reflected in the variation observed for the quantitative
results, with a variation in the order of 2 logq, which were improved by expressing the results
against Sample 1'as a common standard. In the case of the qualitative assays, the variation in
NAT-detectable units was at least 3 log,o, and again expressing potencies relative to Sample 1
improved the agreement between the different laboratories and methods.

The collaborative study materials have been dispatched at ambient temperature, replicating the
intended shipping conditions. Initial accelerated thermal degradation analysis indicates a
reduction in the levels of HEV RNA at higher incubation temperatures. On-going studies on the
real-time stability under normal storage conditions as well as studies concerning thermal
degradation are in progress.

The standard will be of value for comparison of results between laboratories, determination of
assay sensitivities and for validation. It is anticipated that the standard will find application in
clinical laboratories, particularly hepatitis reference laboratories performing diagnosis and
monitoring HEV viral loads in chronically infected transplant patients, research laboratories,
blood and ptasma centres which implement HEV NAT screening, regulatory agencies and
organizations developing HEV vaccines as well as manufacturers of diagnostic kits.

Each vial of the HEV RNA standard contains the lyophilized residue of 0.5 ml of HEV RNA
positive plasma. Predictions of stability indicate that the standard is stable and suitable for long-
term use when stored as directed in the accompanying proposed “Instructions For Use” data
sheets for the panel (Appendix 2). -

Recommendations

Based upon the results of the collaborative study, it is proposed that the genotype 3a HEV strain
(Samples 1 and 2, in this study) should be established as the 1** International Standard for
hepatitis E virus RNA and be assigned a unitage of 250,000 International Units/ml. The standard
has been given the code number 6329/10; 3800 vials are available to the WHO and custodian
laboratory is the Paul-Ehrlich-Institut.
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Comments from participants

After circulation of the draft report for comment, replies were received from all participants. The
majority of the comments were editorial in nature and the report has been amended accordingly.
All participants were in agreement with the conclusions of the report.

One participant commented on the possible incorrect estimation of the viral load by the
participants who used DNA standards (synthetic oligonucleotides or plasmid DNA) due to lack
of control for reverse transcription of virus RNA into cDNA. This might be better controlled
using in vitro transcribed RNA or a virion-based preparation.

Another participant remarked that many laboratories have used the same method, showing quite
different sensitivities, possibly due to differences in extraction and amplification/detection
reagents and instrumentation and its set up.
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Figure 1 Estimates for quantitative assays
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Figure 2 Box and whisker plots of the quantitative data (log,o copies/ml)
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Figure 3 Estimates for qualitative assays
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Figure 4 Potency of Sample 2 relative to Sample 1
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Figure 5 Potency of Sample 3 relative to Sample 1 -

Figure 6 Potency of Sample 4 relative to Sample 1
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Table 1'Details of HEV strains lyophilized as candidate standards

: . Table 2 Assay protocols used by participants
Virus strain =~ HEV RNA Genotype Accession Anti-HEV ALT (IU/L) .

(copies/ml)* No.** IgM/1gG Laboratory Assay type Extraction method NAT method Assay target Reference
HRCHEIOF 16x10 2 AB630070 - 3% code (qualitative or
quantitative)
JRC-HE3  25x10' 3b ABG30971  4/- 398 1 Qual, QlAamp MinElute Virus | Real-time RT- ORF2/3 | Jothikumar er
" ) . , Spin kit (Qiagen) PCR (TaqMan) . al. 2006
*Egzﬁel';ﬁ“‘;‘s‘zqduee‘?;:‘“ed by the Japanese Red Cross Hokkaido Blood Center 3 Qual/Quant. | OIAamp Viral RNA Mini | Real-time RT- ORTZ | Adihoch eral.
kit (Qiagen) PCR (TagMan) 2009
3 Qual./Quant. High Pure Viral Nucleic Real-time RT- ORF2/3 Jothikumar ez
Acid kit (Roche) PCR (TagMan) al. 2006
4 Qual. QIAamp Viral RNA Mini Real-time RT- ORF2/3
kit (Qiagen) PCR (TagMan)
5 Qual./Quant. | QIAamp DNA Mini Blood Real-time RT- ORF2/3
kit (Qiagen) PCR (TagMan)
6 Quant. QIAamp Viral RNA Mini Real-time RT- ORF2/3
kit (Qiagen) PCR (TagMan)
7 Qual./Quant. QIAamp MinElute Virus Real-time RT- ORF2/3 Matsubayashi
Spin kit (Qiagen) PCR (TagMan) et al. 2008
8 . Quant. SMI-TEST EX-R&D Real-time RT- ORF2/3 Tanaka et al.
(Medical Biological PCR (TaqMan) 2007
Laboratories Co., Ltd.)
9 Qual./Quant. | QIAamp Viral RNA Mini Real-time RT- ORF2/3
kit (Qiagen) PCR (TagMan)
10 Quant. COBAS AmpliPrep Total Real-time RT- ORF2/3 Jothikumar et
‘I Nucleic Acid Isolation kit PCR (TagMan) al. 2006
(Roche)
11 Qual. COBAS AmpliScreen Conventional ORF1
Multiprep Specimen one step RT-
Preparation and Control kit | PCR; analysis
‘(Roche) by agarose gel
] electrophoresis
12 Qual. QIAamp MinElute Virus Real-time RT- ORF2/3 Jothikumar et
Spin Kit (Qiagen) PCR (TagMan) al. 2006
13 ’ Qual. QIlAamp Viral RNA Mini Real-time RT- ORF2/3 Jothikumar et
kit (Qiagen) PCR (TagMan) al. 2006
14 Qual. Viral DNA/RNA Isolation | Nested RT- ORF2
kit PCR,; analysis
(GenMag Biotechnology) by agarose gel
electrophoresis
N 15 Qual./Quant. | QIAamp Viral RNA Mini Real-time RT- ORF2/3 Jothikumar er-
kit (Qiagen) PCR (TagMan) al. 2006
(modified)
16a Qual./Quant. | MagNA Pure LC (Roche) Real-time PCR ORF2/3 Jothikumar et
(SYBR Green) al. 2006
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Table 3 Mean estimates from quantitative assays (logio copies/ml)

Laboratory code Sample
1 2 3 4
2 4.69 4.82 5.09 5.08
3 5.69 5.62 5.43 5.65
5 6.51 6.48 6.24 6.20
6 5.75 5.80 577 5.83
7 5.50 5.46 5.45 5.44
8 5.07 4.97 5.14 5.06
9 5.43 5.52 5.62 5.61
10 5.18 5.22 5.30 5.39
15 5.66 5.73 6.02 593
16a 5.59 5.62 5.64 5.51
17 5.40 5.34 5.35 5.41
20 5.70 5.65 5.74 5.65
21 5.25 5.23 5.25 5.23
23 6.54 6.53 6.31 6.41
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(modified)
16b ‘Qual. MagNA Pure LC (Roche) Nested RT- ‘ORF2 Meng et al.
PCR; analysis 2001
by agarose gel
electrophoresis )
17 Qual./Quant. QIAamp Virus BioRobot Real-time RT- ORF2/3 Matsubayashi
‘ MDx kit (Qiagen) PCR (TagMan) et al. 2008
18 Qual. MagNA Pure LC Total Real-time RT- ORF2/3 Jothikumar et
Nucleic Acid Isolation kit PCR (TagMan) al. 2006
(Roche)
19 Qual. easyMag (bioMérieux) Real-time RT- ORF2
. PCR (TagMan)
20 Quant. QIAamp Viral RNA Mini Real-time RT- ORF2/3
kit (Qiagen) PCR (TagMan)
21 Quant. BioRobot Universal Real-time RT- ORF2/3 Jothikumar es
(Qiagen) PCR (TagMan) al. 2006
22a Qual. QIAamp RNA Mini kit Nested RT- ORF2 Gyarmati et al.
(Qiagen) PCR; analysis 2007
by agarose gel
electrophoresis
22b Qual. QIAamp RNA Mini kit Real-time RT- ORF2/3 Jothikumar er
PCR (TagMan) al. 2006
23 Qual./Quant. QIAamp DNA Mini Blood | Real-time RT- ORF2/3 Wenzel et al.,
kit (Qiagen) PCR (TagMan) in press

Qualitative (Qual.) and quantitative (Quant.) assays
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Table Sa Overall mean estimates from quantitative assays (log;o copies/ml)

Sample| n | mean| sd |lowercl | uppercl | median | min | max | cv_geo

1 123 ] 558 | 0.29 5.32 '5.85 546 14.36]6.85| 98%

125 {560 | 0.28 5.33 5.87 546 [4.4316.69| 9%4%

2
3 124 | 5.66 | 0.20 5.40 5.93 550 14491663 | 71%
4 125 | 5.66 | 0.20 5.40 5.93 548 [4.6416.77| 76%

n — number of dilutions analysed (in linear range), sd — standard deviation, lowercl/uppercl —
95% confidence limits for the mean, cv_geo — geometric coefficient of variation [%]

Table 5b Combined mean estimates from quantitative assays (logio copies/ml)

Candidate| n {mean| sd |lowercl | uppercl | median | min | max | cv_geo

WHO 248 ] 559 | 0.30 5.33 5.86 546 |4.3616.85| 99%

NID [249( 5.66 | 020 | 5.40 5.93 548 [4.4916.77| 76%

Page 21
Table 4 Mean estimates from qualitative assays (log;o NAT detectable units/ml)
Laboratory code Sample
1 2 3 4

1 5.76 6.05 5.62 591
2 4.42 4.85 5.49 5.02
3 5.35 5.40 5.35 5.76
4 6.20 6.37 6.47 6.33
5 4.70 4.84 4.27 442
7 5.34 5.62 5.62 5.34
9 5.02 5.03 5.18 5.26
11 4.00 3.72 442
12 4.91 548 4.61 5.18
13 5.51 5.66 5.71 5.44
14 4.71 443 5.00 4.57
15 6.11 6.36 7.42 6.87
16a 5.32 5.17 5.17 5.17
16b 4.74 4.74 4.74 4.74
17 5.39 5.52 542 5.67
18 5.13 5.13 4.98 4.76
19 5.68 5.42 5.56 5.71
22a 5.21 492 4.91 5.44
22b 4.53 4.53 4.52 4.68
23 5.76 5.76 5.60 5.60

Laboratory 11, sample 1, omitted due to 2 log;o higher cut-off

Combined data for Samples 1 and 2, replicate samples of the candidate IS (WHO); combined
data for Samples 3 and 4, replicate samples of the candidate Japanese National Standard (NIID)
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Table 6a Overall means of estimates from qualitative assays (logio NAT detectable units/ml) )

Table 7 Potency relative to Sample 1 (quantitative assays)

sd Lower | Upper

Sample | n | mean cl cl median | min | max | cv_geo Laboratory | _ Relative potency ;
1|19 [ 525 051 | 501 | 5.50 | 5.32 |4.42]620] 150% ' Sample | ode (logyo copies/ml) | > Confidence Interval
2 20 {526 ] 062 | 497 | 556 | 529 14.00]/6.37] 179% 2 3.54 5.29 5.78
3 [20]527] 079 | 490 | 5.64 | 527 |3.72]7.42| 226% 2 2‘3‘; gg gg‘;
4 20 1531 ] 0.64 5.02 5.61 530 (14421687 183% 3 535 530 571
n — number of tests, lowercl/uppercl - 95% confidence limits for the mean, cv_geo — geometric 7 5.38 5.28 5.41
coefficient of variation (%] : g 5.31 5.17 5.45
2 10 5.47 5.34 5.59
Table 6b Combined means of estimates from qualitative assays (logio NAT detectable units/ml) 1165a 2451(3) zgg - ggg
~ - - - 17 5.36 5.29 5.43
Candidate| n | mean sd | lowercl | uppercl | median | min | max | cv_geo 20 536 526 5.46
WHO 39 | 526 | 0.56 5.08 5.44 532 |4.00]6.37| 163% . 21 5.39 535 5.44
NIID 40 | 5.29 | 0.71 5.07 5.52 530 [3.72]7.42] 202% 23 5.41 5.29 5.53
2 5.74 5.50 5.97
Combined data for Samples 1 and 2, replicate samples of the candidate IS (WHO); combined 3 5.36 5.07 5.65
data for Samples 3 and 4, replicate samples of the candidate Japanese National Standard (NIID) 5 5.21 197 5.46
’ ’ 6 5.48 5.21 5.75
7 5.38 5.29 5.47
8 5.55 541 5.69
3 9
10 5.55 5.43 5.68
15 5.83 5.76 5.90
16a 5.55 5.36 5.73
17 5.39 5.31 5.46
20 . 5.52 ' 542 5.62
21 5.46 541 5.50
23 5.20 5.09 5.32
2 5.90 5.66 6.15
3 5.45 5.17 5.74
5 5.17 4.93 542
6 5.54 5.29 5.80
7 5.37 5.28 5.46
8 5.46 5.32 5.60
4 9
10 5.63 5.50 5.76
15 5.75 5.68 5.83
16a 5.35 5.17 5.53
17 5.44 5.37 5.52
20 5.43 5.33 5.52
21 5.44 5.39 5.48
23 5.27 5.16 5.39

It was not possible to estimate the relative potency for laboratory 9 since there were only two
assay runs performed, each at a different dilution
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Table 8 Potency relative to Sample 1 (qualitative assays)
11 5.81 5.23 6.40
Laborator Relative potency (lo; 12 5.65 5.07 6.20
Sample code y NAT detegtable uyn(ils/grlr:’l) 95% Confidence Interval 13 532 493 571
1 5.68 5.10 6.27 14 5.24 4.85 5.64
2 5.82 5.26 6.38 15 6.13 5.39 6.88
3 '5.44 4.81 6.08 16a 524 4.85 5.64
4 5.56 4.90 6.22 . 16b 5.39 4.77 6.01
5 5.53 5.09 597 17 5.68 5.12 6.23
7 5.68 5.16 6.23 18 5.02 451 552
9 540 5.15 5.66 19 543 5.00 5.87
12 5.96 5.35 6.51 22a 5.62 5.08 6.18
13 5.54 5.14 591 » 22b 5.54 4.94 6.17
2 14 5.11 4.71 5.50 23 524 4.59 5.89
1165 365 4.90 840 N.B. The relative potency for laboratory 11 was estimated relative to Sample 2 (Sample 1 had a cut-off 2
2 324 4.85 364 logro dilutions higher)
16b 539 477 6.01 B0 &
17 5.52 4.96 6.08
18 5.39 4.88 590
19 5.13 4.71 5.56
22a 5,10 4.57 5.63
22b 539 4.79 . 599
23 539 4.74 6.04
1 525 4.67 5.81
2 6.46 5.90 7.14
3 5.39 4.76 6.02
4 5.66 . 5.00 6.32
5 4.96 . 4.53 5.39
7 5.68 5.16 . 6.23
9 . 5.55 5.30 5.80
i1 5.11 4.52 5.69
12 5.09 4.51 ’ 5.64
3 13 5.59 5.19 5.96
14 5.67 5.27 6.08
15 6.67 5.90 744
16a 524 4.85 5.64
16b 5.39 4.77 6.01
17 543 4.87 598
18 5.24 4.73 5.75
19 528 4.85 5.70
22a 5.10 4.56 5.63
22b 5.38 4.78 597
23 5.24 4.59 5.89
4 1 5.54 4.96 6.12
2 5.99 543 6.55
3 5.80 5.15 648
4 5.52 4.86 6.18
5 5.11 4.70 551
7 5.39 4.87 5.92
9 5.64 5.38 5.90
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Appendix 1 List of participants

Scientist

Affiliation

Akihiro Akaishi

Nihon Pharmaceuticals Co., Ltd.
Chiba, Japan

WHO/BS/2011.2175
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Table 9 Stability testing
Incubation Incubation temperature
time -20°C +4°C +20°C +37°C +45°C
1 month ND ND ND ND 5.03
2 months ND ND ND 4.98 4.55*
4 months 5.56 5.52 5.33 ND ND
ND Not determined

*Material could not be completely reconstituted
Titres expressed as log; candidate International Units/ml

Martijn Bouwknegt/Saskia Rutjes

National Institute for Public Health and the Environment
Bilthoven, The Netherlands

Silvia Dorn Mikrogen GmbH
Neuried, Germany
Thomas Girtner Octapharma
Frankfurt am Main, Germany
Samreen Ijaz/Renata Szypulska Health Protection Agency
London, UK

Jacques Tzopet

Institut Fédératif de Biologie Purpan
Toulouse, France

Shintaro Kamei/Katsuro Shimose

Chemo-Sero-Therapeutic Research Institute
Kumamoto, Japan

Li Ma/Mei-ying Yu

Center for Biologics Evaluation and Research/Food and
Drug Administration
Bethesda, USA

Thomas Laue

Astra Diagnostics
Hamburg, Germany

Keiji Matsubayashi/Hidekatsu
Sakata

Japanese Red Cross Hokkaido Blood Center
Sapporo, Japan

Birgit Meldal/Daniel Candotti

Cambridge University and NHS Blood and Transplant
Cambridge, UK

Takao Minagi

Benesis Corporation
Kyoto, Japan

Saeko Mizusawa/Y oshiaki Okada

National Institute of Infectious Diseases
Tokyo, Japan

Elisa Moretti/Francesca Bonci

BioSC-Kedrion S.p.A.
Bolognana-Lucca, Italy

Tonya Mixson/Saleem Kamili

Centers for Disease Control and Prevention
Atlanta, USA

Andreas Nitsche/Marco Kaiser

Robert Koch-Institut
Berlin, Germany

Mats Olsson/Anders Olofsson

Octapharma
Stockholm, Sweden

Giulio Pisani/Francesco Marino

CRIVIB, Istituto Superiore di Sanita
Rome, ltaly

James Wai Kuo Shih

Xiamen University
Fujian, China

Ko Suzuki

Central Blood Institute, Japanese Red Cross Society
Tokyo, Japan

Isabelle Thomas

Scientific Institute of Public Health,Brussels, Belgium

Youchun Wang/Yansheng Geng

National Institutes for Food and Drug Control
Beijing, China .

Jiirgen Wenzel/Wolfgang Jilg

University of Regensburg
Regensburg, Germany




WHO/BS/2011.2175 WHO/BS/2011.2175
Page 29 Page 30
Appendix 2 Draft Instructions For Use for 6329/10

Paul-Ehrlich- lﬂst tut

1% Worid Heaith O\
for-Hepatitis-E-Virus-RNA Nucleic-Acid Amplification:
Techniques{(NAT)-Based-AssaysT

1
PEl-code 63291107

1
(version 1.0, 7" July 201 1)§

T

1.+ INTENDED-USEY

The1¥WorldHealth Organizationinternational Standard:
fortiepatitis Evirus-(HEV)-is-intended-to-be-used-inthe:
standardization-of nucteic-acid-amplification technique:
{MAT)-based assays-for- HEV.- The-need-to- develop-a-
standard- was- demonstrated- in- an- initial- study
investigatingpeformance-of HEV-MAT-assays-(Baylis-et
& d- Clin. Misgrebigl- 20113 The-standard- has been
preparedusinga-genotype3astrainof HEV, derivediom:
thepiasma-ofablooddenorandfurtherdilvtedin -human.
plasma. The material- has: been- lvophilized: in-£.5-ml-
atiquots- and- stored- at -20°C. The- material-has- been-
evaluated in-aninternationat-collaborative study irvolving-
23-1aboratories-performing- a-wide range: of HEYV NAT-
assays. Further detsils- of- the- collaborative study-are-
available-in-the-report WHCBSH 1. XXX |

2+ UNITAGEY
This-reagent has been- assigned- a-ynitags of 250.000
international-Units/mi ff

1

3.~ CONTENTSY

Eachvial-contains 0.5m! of ly ophiized-plasma-containing
infectious HEV.

T

4 CAUTIONY

THISPREPARATION1S-NOT FOR-ADMINISTRATION:
TOHUMANS §
Thepreparationcontains material of human-erigin,-and:
contains-infectious HEV. The reference- materisis-has
been-dilutedin-human-plasma-negativefor-Hive1-RNA, -
HCV-RNA.-HBY DMNA-HBsAQ,-anti-HBs, anti-HBg, -anti-
HR-1)2 anti-HCY-and-anti-HEV-{jghé-and-|g
As-with-all materials-of biological-origin this paration-
shouldberegardedas potentially hazardous to-health - It-
shouldbe used-and-discarded-accordingto-your-own-
taboratory'ssafety procedures.-Such-safety-procedures:
probablywiltindudethewearing-of protective-aioves-and-
avoiding the generation: of aerosols.-Care should be:
exercisedinopening-ampoules-orvials, to-avaid-cuts. |

1

5+ USE-OF MATERIALY

Mo attempishouvidbemade to.weigh out-any-portion-of
thefreeze.dried-materiat-prigs to-reconstitution.§
Thematerialis-supphediyophilized-and-should be-stored-
at-orbetow-20°C Eachvialshouldbereconstitutedin0s:
ml-ofsteritenuclease-free-water. Theproduct should-be
reconstitutedjustprioria-use,-once reconstituted, freeze.
thawing-ofthe-productis-not-recommended §

1

6. STABILITY]

ftisthe-policy-of WHO-notto-assign-an-expiry-date-to-
theirinternational reference-materials - They remain-valid-
withihe-assignedpotency-and status-untibwithdrawn-or
amended.

Thereferencematerials-are-held-at-PEl-within-assured,
temperaiure-controlled- storage- facilities.- Reference:
materials shoutdbe-stored-onreceiptasindicated on the
label -Once dilutedoraliquoted, vsers should determing-
thestability ofthe materialaccordingto theirownmethod-
of preparation, storage-and-use

%

Users who have-data-sugportingany detericration-in the:

characteristics- of any- reference- preparation- are
encouraged-to-contact-PELY

1

7.+ REFERENCEST

Bawlis. 5.4..K W Hanschmaon, L Bilmel and.C. 4.
heHEY.Collaborative Sudy-Groun,

Hiibling..onhshy :
20711 -Standardization-of hepatttis Evirus {HEVinudleic

acid-amplificationtechnique {NAT }-basedassays.an-
initial study{o-evaluate-a panelofHEV strains-and
investigatelabomtoryperformance. J. Clin ddigrabiol:
49:1234.1232.9

. M.-Hanschmann.-Collaborative-Study to-
‘NordHeslth-Organizationintemational

Standard forHepatitisEVirus RMAforNucieicAciof

AmplificationTechnology (NAT}-Based-Assays. WHO-

Report2011, WHOBSAY XXX T

1

8.+ ACKNOWL EDGEMENTSY

‘We are grateful to-the Japanese Red-Cross-Hokkaido-
Btood Gemerforsupplying the-candidate-materials, the-
Nationatinstitute of Infectious-Diseases,-Japan for-their
collaboration-and-to the-study-participants §

T

9. FURTHER-INFORMATIONT
This-material:-whoccivd@pei. de§
WHO BiologicsIReference-Preparations:
httpeiiveeny who.intibiologicals/end§

T

10.-CUSTOMER-FEEDBACKY
Customers are-encouraged-to-provide-feedback-onthe:

stitabilityoruse-ofthe materialprovidedorotheraspeds-

of our sersice. Please: send- any- comments- to

whotcivd@oel dey
]

11.4CITATIONT

in-any- circumstance  where the- recipient putlishes-a-
referenceto PEl-materials itis-important that thetitle-of-
thepreparationandthePEl-codenumber, and-the-name:
and-address of PEl-are-cited-correctly. §

1
12 +MATERIAL SAFETY-SHEETY]

Physical-properties{atroom-tempersfurejs

C]

Physicalappearance- — = Lyophilized powderd

Firehazard — — —- HNoned

Th Properiiest

Stable—s - —  Yeso Corrosive. Moo

Hygroscopic -»  -»  Noo Oxidising Noo

Flammable — — _ Noo Irritant:Noa

Cther{specfyls CONT AINSHUMANPLASHA &
INFECTIQOUS HEPATITISE VIRUS-{HEV]a

Handling: - oo See-caution, section4o

BaB BoRR

Toxicological propertiesa

-

-

-
-

Fage 1.c12%

Paul- Ehrhch !ns‘mut

Effects ofnhalalion —»
contains-infectious HEW

n

Effects-ofingestion. —
containg infectious-HEVA

L]

Effecis OfsKinabsorpions - AvOiG—CONIams:
infectious HEWR

i

Suggested FITST-AIGH
Inhalation - - --Seek-medicaladvice-confens:
infectious HEWR |
ingestion —  ........Seekmedical-advice--contains-
infectious-HEVe. )

Contactwitheyes---Washthor oughly withwater. Seek-
medical-advice—contains-infectious-HEVR

Contactwithskin- ~—Washthorwgh1ywnhwuter -Beek-
dical-advice— -HEWR

Achon-on Spillage-and-Method-of -Disposals

Spillage-ofvistcontentsshouldbetakenup avith
absorbentmaterialwetted with-an-appropriate-
disinfectart. Rinse-area-with-an-appropriate-disinfectant:
followed by water.§

Absorbentmaterials usedto treatspillage-should-be-

treated-as-biological waste.n

)]

13.4LIABILITY-AND-LOSST

Information-provided: by the Institute-is-given-after the:
exercise-ofallreasonable-care-andskil irvits-compitation,
preparationandissue, butitis providedwithouttiabiity to
the-Recipient-in-its-application-and-use

It-is theresponsibility- of the Recipient-ta-determine-the:
appropriateress-ofthematerials suppliedby the Institute:
to- the Recipient: {*the- Goods™} for- the proposed:
applicationandensurethatithas thenecessary technical
skills- to- determine-that they-are- appropriate.-Resuits-
obtainedfromthe-Goods-are likely-to-be dependenton-
conditions-ofuse by-the Recipientand-the-variability-of-
materials-beyond-the-control-of-the Institute.§

%

Allwarranties are-excludediothefullestextent permitted-
by law, includingwithout limitationthatthe Goods-arefree
freminfecticus-agents-orthatthe supply of Goodswiltnot:
infringe-any-rights-of-any-third-party §

1

Thelnstituteshail-not-be-liable-to-the-Recipient-for-any-
economiciosswhetherdirect or-indirect, which-arise-in-
connection-with-this-agreement.-§

1
Thedtotatliability-of the-Institute-in-connection-with-this-
agreement, whether- for negligence- or- breach’ of

agreementorotherwise, shaltin-no-event-exceed - 120%-

of any-price -paid- or-payable by-the-Recipient-for-the
supply-ofthe-Goeds.

1
if-any-ofthe-Gocdssuppliedby thednstitute-shouldprove

not-to-meet their-specification-when- stored-and-used-

correctly{andprovided-thatthe-Recipient-has-returned-

the-Goods to thednstitute to gether withavritten-notification-

ofsuch-aliegeddefectwithinsevendays-ofthetimeswhen:
the-Recipientdiscoversoroughtto-have discovered-the-
defect}, thednstitute shall-eitherreplacethe Goods-or, at-

its s0ig-option refundthehandlingcharge provided-that-
performance: of gither- one- of- the- above-options-shall-

constitute-an entire-discharge of the-Institute's-liability

under-this-Condition 4

;tl‘
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Collaborative Study to Evaluate a Candidate WHO International Standard for
Hepatitis E Virus RNA for NAT-Based Assays

Background )
Currently there is no standardization of nucleic acid amplification technique (NAT)-

based assays for the detection of HEV RNA. A proposal drafted by the Paul-Ehrlich-
Institut (PEI) to develop an IS for HEV RNA for use in nucleic acid amplification
(NATj—based assays was endorsed by the World Health Organization Expert Committee
on Biological Standardization (ECBS) at their meeting in Geneva in October 2009
(WHO/BS/09.2126). An initial study of laboratory performance organised by the PEI
highlighted the lack of standardization with wide differences observed in assay
sensitivities. The practical part of the initial study was completed in January 2010 and a
report was drafted and distributed to participants for comment. The report, incorporating
the corﬁments of the participants, was sent to the WHO in April 2010 and the progress
has been noted by the chair of the ECBS sub-committee ciéaling with blood products and
in vitro diagnostics.

In this second stage of the study, selected strains have now been lyophilised for further
evaluation. The study will a evaluate candidate WHO International Standard for HEV
RNA. The study will also evaluate a candidate National Standard in collaboration with

the National Institute for Infectious Disease in-Japan.

Objective
In the present collaborative study the potency of the candidate standard preparations will
be determined using a range of NAT-based assays for HEV RNA with the aim of

assigning an internationally agreed unitage.

Materials v

The study materials comprise lyophilised HEV positive plasma samples. Participants will
be sent four vials of each reagent coded Sample 1 (labelled HEV S1), Sample 2(labelled
HEV 82), Sample 3 (labelled HEV $3), and Sample 4 (labelled HEV $4). Participants

will receive differing numbers of vials, depending upon the extraction volume which has
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Participants should assay ten-fold dilutions of each preparation in order to determine the
HEV RNA end-point. The dilutions should be prepared in the normal diluent used in the

laboratory (ideally this will represent the matrix of the normal test specimens).

We suggest using the neat material and seven ten-fold (neat to 10°) to determine the end
points of the preparations. If, in the second assay, all dilutions are positive, or all negative,

then the dilution series should be adjusted accordingly for subsequent assays.

Replicate extractions and replicate amplification/detection steps may be performed;
however analysis of any replicates should be indicated in the accompanying results forms.
The results should be reported in a qualitative way as either positive i.e. HEV RNA
detected or negative on the attached reporting sheets. A separate sheet is attached to

record the methods used by each laboratory (additional sheets may be used as necessary).

In the three remaining assays, samples should be treated as follows:

Participants are requested to assay a minimum of two half log;o dilutions either side of
the pre-determined end-point. It is therefore not necessary to carry out more than five half
logso dilutions (centred around the estimated end-point) unless individual labs wish to do

S0.

Where real-time PCR assays are used, we ask that Cr values be recorded as well. Please

use additional reporting forms as required.

For guantitative assays:

Where participants have access to quantitative HEV RNA assays, we suggest testing
dilutions that are expected to fall within the linear range of the assay. The material may
be tested without ditution, but this is dependent upon the linear range of the assay and the
sample volume required for the assay. It is preferable if at least two further 10-fold
dilutions are performed. Once again, replicate extractions and replicate

amplification/detection steps may be performed; however analysis of any replicates
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Collaborative Study to Evaluate a Candidate WHO IS for HEV RNA

Method Reporting Sheet

Laboratory: Date:
Operator: Analyst:
Contact person’s email address:
Short déscription of in-house NAT / Test Kit
Extraction platform:
Amplification/detection system:
Assay reference (if available):
Region of genome amplified:
Primer sequences:
Probe sequence(s):
Qualitative O Quantitative 0O
Plasma volume used for RNA extraction:

Elution volume of RNA;

Volume of eluted RNA used for ampliﬁcatibn:

(Please use additional sheets as necessary)
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Collaborative Study to Evaluate a Candidate WHO IS for HEV RNA

Data Reporting Sheet 2 (Qualitative)

Name of Participant:

Assay 2 | Date of Assay: Resuits

(pos or neg)

Dilution (10™)

Sample 1

Dilution (107)

Sample 2

Dilution (10™)

Sample 3

Dilution (10™)

Sample 4

Please record Cr values as well as “pos or neg” for real-time methods

R

Please recort instead of Cr values in case of negative results

Please attach copy of raw data

Page 70f 13




Collaborative Study to Evaluate a Candidate WHO IS for HEV RNA Collaborative Study to Evaluate a Candidate WHO IS for HEV RNA

Data Reporting Sheet 4 (Qualitative) : v Data Reporting Sheet 2 (Quantitative)
Name of Participant: ' Name of Participant:
Assay 2 | Date of Assay: Results (copies/ml)
Assay 2 | Date of Assay: Results
' ' Dilution(10™)
(pos or neg)
Dilution (107) Sample 1
Sample 1
I Dilution(10™)
Dilution (10™)
Sample 2 Sample 3
Dilution (10™)
Ditution(10™)
Sample 3
Dilution (10™) » ’ . Sample 3
Sample 4
Dilution(10™)
Please record Cr values as well as “pos or neg” for real-time methods Sample 4
Please record “-” instead of Cr values in case of negative results

Please attach copy of raw data
Please record CT, values as well as the concentration of HEV RNA in copies/ml for real-

time methods

Please attach copy of raw data
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EE4

Collaborative Study to Evaluate a Candidate WHO IS for HEV RNA BNV ER T A VA B19-DNA EREESOER ()
' ' TR 2445 A 16 H
(BEY)
IS EEA DR MEE TEBRL TS 0K YA LR B19-NAT REDOH
E%ﬁtb@%*&@ﬂ%@%%ﬁ%?éo

Data Reporting Sheet 4 (Quantitative)

[Name of Participant:
(BhE)
B19-DNABEMEE % B19-DNARHEDH 7 V A WX iz Eh & RS OMEET
Assay 4 | Date of Assay: Results (copies/ml) ' ARL. BT,
Dilution(10™) 4 (BB i S DYELR)
B19-DNA B3t%. B19-IgM Bk, B19-1gG patk
Sample 1 HBV-DNA &4, HCV-RNA &, HIV-1-RNA &M
HBs HiRIEtE, HCV Hifsfate, HIV-1/2 Huikmeit
Dilution(10™)
(F IR M)
Sample 2 B19-DNA Rt (B19-IgM KU IgG & EIiTRH2W)

HBV-DNA &t£, HCV-RNA If_%‘fé\ HIV-1-RNA fath
Diution(i0%) HBs GURREHE, HCV Fibkiate, HIV-1U2 Fufsiat
Bio U AmERLEE LV, FHCHECHEROECHIIERV.,

Sample 3
(B19 m#EEFED
Dilution(10™) genotype 1
Sample 4 (il & I TE)
106 TU/mL
HEOBEL, EFREESLEAVEERETEMT S, FHERICBVWTERE
MPHEREINTHEHANTREEZ 3AUEFR L. FNEROEZBET 5.
Please record Cr values as well as the concentration of HEV RNA in copies/ml for real- BIEEEL. s LCE 4 ERIES S,

time methods ' BB A, FHERD D OREBLREHLE L, EREER & O N
fli& UCTRET 2, ‘

Please attach copy of raw data
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SEEHA

(BEAR)
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b b CRIFAY1 )L ARNARERERNFUREL LTEBL TN BREY
Iz, T2002 EF 71V AKBBIERE (NATD 2> bo—)3—~1 (BT,
Y—RA) | BERELE. :

NATRZE R, MRS O HCV-RNA 2 £& - B T2 BOTEIBLEH
T3, RICEMLHCV-RNA REREL. SMBRHRUECEE TS, ©
CTEERL L. aANAT 7Y a7 HCV v2.0 (BEPCREIER) BXUTY >
FTUAFZHCVv2.0 (R1 207 — bRFK 2NFUOBREBIIEALTVWIHE
BEMRIC, BEOWEZH3BNTLENRY—1 EEHLE.

BEE LT, ABETERRS NSV AR 3/ (Genotype 1b, 2a, 2b) @
FRBE (BXZ 200400 IU/mL) & RGO 48E2Ey FELTREL.
A Lk, ONRT > 7UA7 TREREBLLERL 2 %, 7o 7Va7
TREZEM LD 3 2R, 651 2 4ROBMER. B FE
X 6EOTHD, NEMEE (foF—FNarbo—)b I0) 1K1 04%R (&
o 84%) TEMEE N TV, ESRIL. Genotype 1b, 23, 2b, BEZFHNEN T,
97.6%, 93.5%, 97.6%, 100%TH o7z, BBIEIX1ABRN 0N REELLIE
F (144, 38%) ok Eick3.

NATHE BT, BBETEE Lz HCV-RNA D& 255720k, #
EEREDAF N LEE RO IBTFOVEDERD S B, ZITRRIE T2
O—-7y7ELTRERMEBHOF v s o — FRERLE. E5RSEOH—
NRA TREEEE B SRD . HE W EEESHENRENSH 5 - 15 Mskd 11 1
BREERICHML. VFURELT 5S> TIEAOHE EREOHEDDT RN
1 REFo e, ZO%, BPOT—A ERML4BkEy NTILERICH LT
O—7w SH— A £ EELEED B, STORERD SEL WRENRE IO,
HCV. IC &b RADY—A OLHRTIHE LRSS HIRENRRE N,
EREDOERTHNUBEI N T LB TEL.
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A. BiTE®

ANAF T aF HCV v2.0 (B8 PCR
BEE 0o - FAFT ) R5 0 v Ak

£3) BLOT Y FUITHCV v20 (%
14707 — RAEEK O - F1750
AT 4 w7 ABREL) 2VFORECHER
LTWBHRZHRIC. NATREORE:
| B TLENRT— NI 2Lk,

s ORERFY MEEh, BEMEbHE
ATRBA, MIEREN S D HCV-RNA O
b E, AFERENLERBSbHD. &
EEENEZFOAFNIPRELRCELSE
BHNXILBN, S0 12 4EROBME
BT, RERHTEHITDLATNS
HCV-RNA O NATBZE DIFEZ RN H—
NABEBLUE. £ REZRCHBEND
BHEERICDONTIE, HEOFz v — T
EETECRESREZHERL. BELORN
ERrmELTHERRICLELE. &
DHPRICDONTHL, 740—TF v TH—+
BRERL., TNERERTILELE,

B. MMEAE

Fig : SO —
({4 %08 No 3)

Bx£EO 1 2 41E% BRERL>Y—. &
oA, REFT. BERRFRE) OoZm
B, ANXT 7)) DT ERREEG 2.
7 IV ATERBRRRES 2HERTHo .
A EIE 6 BEICED, PO UFv IR
B8 4 HERR (68%) &L,

BRER, BEEYBHETRE IR T8
Bl. EBRFRERHR) ONATHEEH
NFRI (2002 4€) »5ER U = HCV
Genotype 1b, 2a, 2b ® 3f@EZITIC. B/
FIVIN BIBIR U F-fF 46— —Ratt: i 40 7 —
JVInETHERL, ERLE. NRINCERSE
NTWBHCV A —%5Lic, 10E5
IU/mLEBER—RFRL. chze7>7y
A7HCVEZY—v20 (B¥a - F1T7Y
2 RT 4 9D AGERRH) ICTHBICERL

BTBLE. BONEHCVY ¥ — %R
3x10E2 IU/mL % BRI BEF/RZ TN,
400 1 LD MARBRE S ELT-80CT
BREERFE L. FRICAVWZEBE S -V ik
W, Bk E LT, ZhdH 400 w Lo
MRBREIZ D LU T-80CCHEBHREL =,
BHEBREIR, HCVERFY A (F>FV2
THCVEZY —) OEERRUTORET
HBEY., ERISHCVYA Y —%RERLT
Wiz, HCV B F v b TikBEt &
HEXINDZEERRB L. BREDHERAD
EAKBOTREBEEFEZREIL, Oda
FBUFNRS A P XL THERFELED
DEEY, BREAYRICESEFELE. B
B—ERELZbORESIHEICH/T S
DLELTHRIEL., BEEITORWwIEEL
7.

C. BRLER

A DRME LD
Fig : Genotvpe RIS #—%
RIS No 4)

B4, 5, 6, 7HENEALCY

Genotype 1b, 2a, 2b BX KIEH M BRET
H5. BEREIIBWT12HRTES 144

(3.8%) DHERBYE. DEVRZEELLMNRS
N, IERTHERIBNERIEEORENDH -
7. BEREITBNTIL. ABREREI2<RE
Lizgholz. VWFOPCRREZIZBWT
BBEIEETH DR 7 IaTEyY
PREALTWS [AmpErase (V5 )V
-N-Z1yayo—¥, UNG) &dUTP] @

Fe U A N-LEEEMnTwS T L

ks LBbhs,

BEEPENVEEEEBRELESBD 1
B (ANRT7 TV AT7 MR T
a7 2HERE) BENREIS, RTOBET
MY T Ty 7 RAERERANWTNWRZE
MEFL=. ABEIERTZT 4 AR—H¥T
WhDis<. Flabpizd, FBREBER
HCV-RNA BHAEMT 5 & EAM#KS 8,

BELBETFOF—RA L B0, chde
B LIz L raRiER BN TRRENS X
5N, FITRLIL BT 7TUFvs
ABOBECERLBE, REEERELF
IBiZoWThFz v I~ bEERLTIN
511 BERETEHHL, EROIF I
bR THELORBERORBRLKELHS
k.

1. Frydi—bOER

RERS. RETROFEEZHLIT. 52
HEKC EA3FTv I UX MBERLE. B
BiTiE, FOBESRESERIRETESED
KEXBERLEVRI T 75— (1~4)
PREL. Fzu/RRCTI7 I —%ET
HEEOBMTEOESVWITIS UK ERE
BTABLSICLE, ¥k, £TOF vy
HEW Fxyr2358m; 2HELT.

REXREEVEE  ME U THREEZREES

EIBEL=, W OhOFEERT 3, &
FEFNEBOF v IEHE, >>V— I LEN
ZOBETHD., Eifll~6, 4310T
NBURI 77 I—1EATHBH, 41,
4234KTH>3. eBEERRELF v
Y b, EEOBRTEERT 4% FAER
A—)l (shigeru.tamatsukuri@roche.com)
TRV EEFNIREBEBU LN,

(FzvZUXMOH)

A) FH - TRIOEFHICONT
1. N — T —DFERBEOTNET
»n?
N5 — (%) DEAR RT-PCR
2EEUETOTHEARBITITLIFE
=12

2 FREBIVIADFEREFEO>THET

»m?

BEMARO>TVBRET s v bL

RVWERHIE, BEEEERSIEMD
T, KfAMhhd B fh OBl
FiohTay3x—va ol

RWEizoTLEIENSD ET.
3 RRAVEBEALTOETH?
EEH T 1L HCV RNA 2 s 58
# (RNase) MABIKEENTRE
F. < Le3dmidbb3h Bl
RDAEETHEERRBLETOT
TS TEERLEEN,
B) XEISHERIKEERL TOEMEEIC
21T
4 BRSNS L TERALTNETH ?
REH R TR T D D
CEETEET. BR REDDIZVY)
ZEREWVWT. PETOITATHEMRT
BEEBHOLET. BBBEIZ05
~0.6%TY.
5. HEEBICZTL— (EH) LThES
At ?
RTL— R T, RELER
B RER A, BRE, BME B
EROFy TRECHE L. BEA%
FEEITER R0 MRERA.
6. FrviabMioTNETH?
KM - SR BN, BEDE
EHEORRDITBWTHMEN EiT
REERBERLEEA.
M) BIREBRIAETRIDRG DR
41. FREFLEBEENETZHE £
SEDLTHBEFLTNETH?
42. HWHERET BRNC. THREBRBL
VRETHELTHETH?
1512 FUEEAAE L 7= Bk 13X ARE
MELTOWET. +HicBRLTS
5H YL TLTLEE N, ik,
BRUESL, STREVTI %
TLEIN, EOBRBIHELER
HBEBLHTRIVELLETOT,
B ORMICE 2 B OAD
Y IDRBIEEHEET.
43. BREDIEBEFBLTOEID? (s
T O DEERE) _
T4 TV IRBELMDEERED
BB, NELROBERICBRL




FRGERERDET, =, BH
BERE, "N CREBERER
ERZTFzy T3 LET, EHATS
SRRBOHR L BELHCTTL
¥L k3.

2. MBAOHE
Fxw )RRV AVERORER.
UToEBNEER L L THIBEINE,

T B (ERAE) BIMROERTE
T TNTFy s AMBITB T B %S
g
T TUTFy I MBI BIT ATy
2 ZAHHEHE
CAE T & B E &R

BREBERVT, WFhbURI Ty H—

4 RPBESNTWEBTHH . FIT
N ORERRE, ALEOR V-2
Z2fTo05. 11 ERICBWTEI O —
RA LR EEY AW, 720-Ty
TR EERL -

TAO=T Y T =R DEFEE LD

Fig: 740—7w FH—~RA %
(HfTEENo 1 8)

TAO— Ty S —RAZBmMLEL 11
HRTRTVELWEREE®E., £-BER
B (BEFR4~6) B B®HE (OD) @
FEE BIE (@41 1) OLEDOEHE
gL, BEREIEGDICAEEIN. WS\
DR ENT,

D. %

ANRT 73T HCV v2.0 (B PCR
HEE) BXE77Ua7HCVv2.0 (R
107/ — AR 2NFORERCRA
L TWAHRRENRIZ, BROBTITHONT
N3 NATREOHEEZEZEBHT, 12
4 EROBME/RTEERZT— 1 2EM

LZe. BBEL T, BETERRSNZ U1
NWAB 38IE (Genotype 1b, 2a, 2b) OF
Ttk (BLF200-4001U/mL) & Btk
o4ty FELTHEL, RAEMNHDS
kS a— R{ELTERH L. BgizHh
Tid. COBEDHERICAIET D &2
RNES. VFrOBELSORTEROR
ERETHUEEZTEZLE2BMOKHEELLT
ERLE,
BMBERONRIT. INZAT > FNAFT

BEEEBL RS0 2 R, 7T Ua

TTREEEMLOHM3 2 5. &5 12
ABRTHD. HEORHFEIL6ED TH
D, RRIRT > )Fy IR 8 AR (67.7
%) . T/NP—RVR2 3MzZ (185%) .
TUoTUFY v SGT 8 ik (65%) . 7
STUATREA KR (32%) . ExRD 2
Wi (16%) . TOMIMR. THo7-,
BRETRT > TUF v ANZNN, K
EREL Y -7 T )Fv v 7GT2E
WeEBEHHEEEFWTEYD, BEKRTIZS
BRT2EDO%BEI L3 L Bbh3,
AERIERE (IC) 131 0 4 sk (£ED84%)
TEREINTWE,

EZRIX, Genotype 1b, 2a, 2b, &%
NENT. 97.6%, 93.5%, 97.6%, 100%TH »
7z ERPCRIBEBWTHEERSEEN
TE BB TonTR—ALRELE
Molz., BE. BUPCRZEVETIVFY
BREOBTIZ. LIATICHEL 7 PCREMD
DNA (amplicon) &k 2REBREZNR
ERT2HBEORER. REDHESHE
TBLETCRERBMEL 2, 7270 ay
F v MZiE TUNG-dUTPJ s+ U—F—)\—
BFLEY AT AAMEBAENTHY, Thts
DLTWBHOLEER SNz, BBEEORE
. FEIZEERECBEORLICDRMNS
. BEERU LRI EINNEIINATRE
EBWTIHER TR WERTH I &
B DY — X1 CHBIERENE o T
ERBEET IR THDLEALS,

=7, ABERESNEho D00, R

HEUNET (48 38% Hoft. H—
A D& LIBEAREKIIF v Mo h,
HEBERELBEATA DA, MEhREh
5DHCV-RNADHIH AL E ., FFREIS
BB d D, BEEEEEZDOIFIN
REBRICEA2EELNE <A, Bk
ORREHLUEERERELLEZA, T
OHRICBWTHRMAKRELTY > T U Ty
JAHCV Z2HB L TWBZ EHVHBELE,
EIFBILERTRLZ <D 8 4 HERMNER
LT3, 22T choBBEsHUEE
RicBIFdNWTIE, HEOF v I —hT
ERETRORASREEHRL, RELOR
HREHBLT, 5kENS OHERET

&L, ABEERELEZD. BECE

WIS ERE Uk 15 3T 11 B o h
BESN, AIUN—DEMICHRERBEHR
ULTHRECYERIZLEFINE. 0O
B, BHREZHMBRLEBOBRRE MY
TRRBIISHREROBRET o/ EWE
BaENSk., —BOHERTIEINATREDH L
ENTDR -2 22 TITRECR
ELTWEZEBHBALE, BREEBIhSD
REEERITRREL. LLERETTHEO
BREDZBEDDT 0T v TH—RA1 %
KL,
TAO0—F T —RADERIT. 1146
RETTHFINERRIE SN, EBD
BEMRITDOWTS. HCV. ICEbi2E
P—RABFOEHLAEU L BOBES N,
FERREBI N EMUREI N,

PCR %% &% % NATHRER. E8ICH
BETREEIBEACENS, BERBREL
T, EEBRBREABLDDE=S) Y
BRELTRARBCYRLE. TORE. il
Sh7-#{DNA/RNA DB ®. REFHED
BHARRTRET SELR NS, BRED
Fv MEPEBLLED SN TV, VF
UBREORB TOREBEIIRBTH o=,
SEDNLEY—~{ TR 2 4HBRH DL
BOBNEE, FECHNFETRENER

ENTNBZEMNEREINE, £/, — K
RICFRBOH o e HERITBNTS, MR
ERALVKETHRAPRIILAEZET. &
DEBDOH—A{ ZEHWICERT 2 ZENR
Hahi,

—29 —



B BHUETARRYS (EXELRAPAEE)
SRS E

MEEFAOREUEROEDDORBERRFORRICETIHE
—HIV BEBROmEO VA NVABBEIC HIV Oy 17, 7414 FicH
T 5HFE—

SHEHEE  SIHOUE WR)NRE LR
mAHPZEE ERERT. BET (WR/IREEREH
W ZER (BFFR+F4)

PEgE

2003 £ 1 £/ @ HIV REBESRMINK 87 IOKW, AFTE/X 52 #ilo HIV
Fitk, M1 INAE, T4 TECDODWTEIF L.

HIV FiesEEERimImnd 50 #i0 HIV-1 PA FidEfhid 34 51 (68%) A% 1044554
LDOBEAMTH 0 FUEED 1025 {EWH S SFIFEELE.

M HIV-1-RNA 2. 1043 —/ml BLEOtBRMfa ™71 ) Z B O WE
M 33H (63%) &<, 10°5aE—/mlEEDOBVHS SH (10%) Ho7z,

BTy THRTOBR, Y7591 TBH UBEZORBHZEDTHBY, H
WY PT7TARAL, BFATHLREMETRCIBBRIAICEIRASNE TS
AT A/EZ 2% EDIEh ok, LML, Y751 7BE A/EBDSCE T 77U A
BETHTLTWRYTF¥AT A ECHLIHAITOHREBENE, T4 T AR
ClEBZE® HIV BREFIZSPEARNSBMHBINTWSH, HIV BBt osR i i %
OEFTIITTH 17 A RB6HB. Y74 TCRODTORNTH > 7. &
%, DBRBAOZLEROZDOEFROZREL - BETREZERELTWH <L LT,
HIV-2 & & B2 HIV-1 3754 TOFEDBZEL T ZENBETH
3,

NAT S®EXTON., SHNBMETH-

A. BIFERRY

B, AROBMMED HIV BET
&, PAMICKOVRAFAI Y-
REZTV, BEREKIZDODVWTIRES
KEEBEBERERZ2TVWLDESRME
HHN DR ITHEH T B, 1999 £
NAT #IEE ALISE 2003 F£XE TR
HIV ik R 7 ) -/ REBRED
23,498,013 ®B&EIZDVWT 500 AT —
IV (19994 7 B~2000 4 1 A) B
W50 &7 —)b (2000 4 2 ALK @

7z. 7=, 2003 £0 1 MO HIV #
EBEANT 87 # (NAT OHEBIED 2
HEED) Tholk.

Z s HIV RERE OB M Mmiglic D
WT HIV fidfliev 1 VA&, HIV
DEALTBIRY T I TRBIFL.
ZONHCEMENBLTEL Z i,
SHOBMMKED HIV RERHR OERE
(LR EEETRR2EXDLTEETH 5.

ZDRD. 2003 FRHAEICAFETE
7= HIV REBE OB I M1 52 B (NAT

2HEED) IOV T HIV Fidkii. @
T NVAE, HIV AT, 7%
17 O ET o .

B. HFEHE
1. B

2003 €1 8,5 12 Bic HIV ik
BRETBREEEREI N MmE 50
#l. NAT BREOHBE &35 7=t
W26, & 52 BlITDOWTLLAT OMFF
2ok,
2. HIV REBERLBED HIV 7
HRAE D RE

HIV HBEBASRRmE 52 #lizon
T, HIV-1/2 PABE (2517
HIV-1/2 2w ZA PA: EXLED)
B HIV-1PA R, HIV-2 PA &
¥ (k05 7-HIV-1/2: 1L E
) 2AWT, HIV-1 HitkE HIV-2
PiEE2HEL =,
3. mEUTIIAEBDOER (HIV-1-
RNA E£8)

A1 DERIL HIV-1-RNA |

ETERFy R, YUY T HV-L
EoF—ver.l5 (Oia - F175)
AF A4 v I R) BAWE.
4. HIVH T &1 T OMEN

HIV $iE Bt f 78 52 61 0 8,

BHBOITRMGImEER (PBMC) 25

HIV BEF 2 L. nested PCR
Tenv C2V3 fEMZMIBL /~. PCRE
WMEHSLBHE, F1 VLI b—2
IR LDERERFIZREL, VT
Y44 TBRBT L.
1) M5 5@ HIV-1-RNA O#iti &
BEERS
£ M 100U AB T T DU FF
72— MET HIV-1RNA % flHs,
PEEBER(R—N—AZY TN 1 1
EMNOYZ)EBAWT cDNA %

ML,
2) PBMC &5 7071 )V ADOHH
PBMC #7035 7—¥E T#Li%.
Jx /=N 2087 )V AEICLD
a7t )V A DNA 2t L7,
3) nested PCR #
cDNA., H25\WidH#H DNA ZHR
&L, HIV-1 env V3 #i#i% nested
PCRERIZK DBIBL 7=,
Ist PCR 71 < —:
ICMK650(forward);5'-GCCCATAGT
GCTTCCTGCTGCT-3'
IC462M(reverse); 5-AATGTCAGC
ACAGTACAATGTACAC-3
2nd PCR /51—
KH41(forward); 5-TCAACTCAAC
TGCAGTTAAAT-3
C3E(reverse) ; 5-AGAAAAATTCC
CCTCTACAATTAA-3
4) =D I ARIEYT I TR
Hr
Big Dye ¥ —X 32 —%—H1 I
—JL IV TFYN (TTI51 BN
AFAFLX) BRAWTY— 1>
ARBERFY, F—bho—=bT ¥~
Prism 310 (F 754 RNAF I RF
LX) ZHOWTHERSIZHREL =,
EHEEIF % B & 12 neighbor-joining
Bz X DR MM % Clustal X 2L E
RU, ¥7%17eREL%E,

C. HERR
1. HIV BREBESOOED HIV #1
oM (£1, &2, £3)

HIV FiisBiE#mmE 50 iz D
T HIV-1 itk & HIV-2 5ikORIE &
Fol-BE, HIV-1PA fIld 102450 3
B, 1034548 13 1. 10445LL LA 34
FTHo 2. —F. HIV-2 Pkl 32
BL LOoBER 5 FidD., TOHMEIE




32 fE0 4 B, 4096 fER 1B TH - 7=,
Zhs 5 Filo HIV-1 Hifsmas 104
BEAEEEEIIFENIE, BXW PCR
DEREMS, Zh5 5 #Hld HIV-2 PA
RELORRIR HIV-1 BRICEZX
ERETHBEEZ SN,

2. HIV REBERmImED HIV-1-
RNA EQ#IFE (X1, £4)

HIV B AsmmiE 52 flomp
TALINADRIEMEER 1ITRLE,

HIV-1-RNA #8400 2 ¥—/ml BAF
W14, 400 a¥—/ml A% 104aF¢
—/ml £FHH 18 fi, 10455 105K
—/ml A 28 #], 1053 —/ml A LD
5HTHo7.

3. HIV-1 REBEREOY T AT
O (5. 1)

PCR T HIV-1env V3 SEEASEIE X
NIEEBRIIBRETE R 52 flizDn
TOFRERENOKERZR 1 ITRLE,

IO RHEBETOBREN S S EME
WL 52 FlIIRRKIZEZ Rod Y
TH14TB. Y1 EORBETITICE
WA/E, TZUHEIZEZVWA COD
BRI HBEINE. :

Fh RSICRLELDII, 7%
17 BM 49 Fil (94%) LBBHL,
Y I&17 A/E. A, C BNENRFNL
BT OTH- 7.

D. BB IUWHE

HIV HifsBfEomiimE 50 flico
WT HIV-1 Hifk& HIV-2 His® PA
NFEEOREZT >R, 22BN
HIV-1 54 BE T, HIV-1 BREIT
BB ENERINE.

HIV BRERERRMKE 52 flicDN
TR IR, 103 E—/ml
BEotkegims s -1 )V A BOE
M 334 (63%) &££<., 10°2E—/ml

LEOhEoBWHID 56 (10%) &
7. ‘

YT TETOBR, ¥ T 517
B AR EEDREH E2HOHTBHBY,
RE7O7TRKRTL, BETHEHE
METRICL2BERAIIE<AELNS
YT TA/EIR2%EDEMS T,

LdL. 751 7B & AE B
L7 7UARETHFTLTWB YT ¥
A7AECHLATORHEINE,

RaiL 1902 £5 5 HIV B Ol
MEIZDOWTH T ¥ 1 TR EToT
VBN, U714 T ADREIZ6HIB.
BT TCRODTORETE - 72,
HTH14T ARC, FZOMICHLET
BB 7514 7D. F. G, A/C
ENFEREOEEBBOKEREN S
BRUINTWVWS., §%. BKREFD
BLEHBROLDOEH OERIL - HEE
FEEZBERZEL T LT, HIV-2 &
EBlcohs B HIV-1 BT 51
TOEEBEEL TV ZENEET
H5B. :

E. HEHRE

YRR

1. Kurbanov F., Kondo M.,
Mizogami M., Imai M. et al: Human
Immunodeficiency Virus In
Uzbekistan:Epidemiological and
Genetic Analvses. AIDS Res Hum
Retroviruses, 19, 731-738 (2003)

BRER

1. CGEREET. BETF. AL,
HEMD, BEBRE, sHEE  E
HBizh =0 HIV-1 Hifk@iMg L v
THB LABRPERZBI2METD
HIV-1 nef/LTR I DR RFEMRT,
F17TEAFEIA X¥S (20034511
A 27~29 A)

2. R, HEBT FEE=
BOE=. ERERT. SHKEE:
W BVT AN HIV RS 4EF O
EREREOBRS, B 17 EBEITA X%
2 (2003411 8 27~29 B)

3. WBEF AEEEHATF —83a
¥ FE=X MRER. SHE
HIV BREDOER D) DOES— HE
RO ARENOEA -, %
17 BRI X%4 (20034 11 A
27~29 H)

4. SEMERT. IBET. AmNsA—.
AEEMt, BEER, SHHE  HIV
BRpEHMySRESMHEL NV TH
BLEBRECBITS HIV-1 B
FREM, % 18 ERRTFEREEY
1 IVAFFFEERS (2003 £ 9 B 25~26
B) ’



] AFHVRERIERE PABBLURTR O AR

HIViARE  (PAR)
MEKES | No. | N, Ai#iNo. ):«317/; 7| ﬁ;? 7 ) * ﬁ;ﬁ 7 (?L\;;::/h:-:)
) (Titer)" (Titer)" (Titer)?
e 11T I — YBF3O-N s AT700 ;n;mm ; ¥3-1 GMog? 10 10% 2 16,000 -
Y3-2 GM988 104 10* - 4,600
Y7414 TA 3 Y3-3 GMg91 108 10° - 130,000
’ 4 Y3-4 GM1006 10° 10° - 12,000
B ¥3-5 GM1007 10 10 - 17,000
6 Y3-6 GM1008 10° 10? - 1,500
7 Y3-7 GM1020 10° 10° 16 6,100
8 Y3-8 GM1021 10 10° 32 17,000
9 Y3-9 GM1022 10 10" 8 6,500
Y7y 47C ‘ 0 v3-10 GM1069 10° 10 . - 4,700
’ 1] v3-1 GM1070 108 104 - 16,000
12 ¥3-12 GM1071 10° 10° 2 1,700
13 ¥3-13 GM1072 =10° 210° 2 53,000
Y7o A TA/E 14| Y314 GM1073 210° 210° - 6,700
15 Y3-15 GM1074 10° 10° 16 14,000
16 Y3-16 GM1075 10 108 - 18,000
17 Y3-17 GM1076 10* 10* 2 61,000
18 Y¥3-18 GM1077 108 10° 3z 110
19 ¥3-19 GM1078 10* 10* - 790
20 Y3-20 GM1079 10 10* - 80,000
21 Y3-21 GM1080 10° 10* 8 30,000
22 Y322 GM1081 10° 10° 2 160,000
23 ¥3-23 GM1082 10° 108 - 120,000
24 Y3-24 GM1083 10 10 32 13,000
v74478B 25| Y325 GM1084 10° 0 2 10,000
26 Y3-26 GM1207 10* 101 8 - 22,000
27 ¥3-27 GM1208 10 108 2 8,800
Y 28 Y3-28 GM1209 =10° =10° 4 73,000
[T GM121 29 Y3-30 GM1211 10 10° - 2,700
1 Sdore - %43%481 o 30 ¥3-31 GM1212 210° 210° 16 17,000
-.-m; GMT22 110 31 ¥3-33 GM1215 210° 210° 2 18,000
[y a2 32 ¥3-34 GM1216 10° 10° 32 27,000
U7 65 33 ¥3-35 GM1217 10° 10° 2 36,000
ke SF2-B aMaa7 34| v3.36 GM1218 108 105 - 32,000
%05 oo P I2 R 1 35 [ v3-37 GM1219 z10° =108 4096 4,100
’ (oot %@%75 A ’ i . 36 | Y3-38 GM1220 10° 10° - 42,000
ABRU.AFOS248 37 Y3-39 GMi221 10° 10° - 1,200
T — ZE ) . 3 [ vs-40 | awizee 10° 10° - 29,000
i:-“ pUSdoshms N 39 ¥3-41 GM1223 10* 10° 8 29,000
s BZIGTARB o o 40 Y3-42 GM1224 10 10° 2 42,000
5 GM120 aMo91 . 41 Y3-43 GM1228 10" 10* - 63,000
9 — Mg, . 42 ¥3-44 GM1226 10 10* 16 27,000
19 === a2 43 Y3-45 GM1227 10° 10° - 9,800
——— G123 : 44 [ Y3-46 GM1228 10° 102 - 1,300
GM100 .
P B.US.86 SFMHS 1 G122 45 ¥3-47 GM1229 10 10° 2 4,600
GUN 6M115 46 ¥3-48 GM1230 10 10* 2 880
l:;:v M1 8?461':1'06 o ) 47 ¥3-49 GM1232 10° 10° - 5,600
= anzz . 48| v3-50 6M1233 10° z10° 8 120,000
: 49 Y3-53 GM1236 10 10* 2 33,000
50 ¥3-54 GM1237 10 3 2 15,000
B1 HIV-1 env V3REREEM (neighbour-joiningik) : HIV-TNAT | 59 Y3-55 GM1155 2 “-) - 150,0000
—2003FOHIVRERBERLORES 25 0 Rl — Mt 521 v3-56 GM1156 8 - - 8,700
. * PATS R R NEY TER
1) WEBRERIGEU L EBEENE 2) BRABREBRI2ELLEMESNE
_— 34 - B — 30 —




®2 HIVREBIERESOFDPARO R

A. PxxF47HV-1/2 2w H X PA

PAf b3 3o
x 10! 0
x 10? 1
x 108 8
x 104 22
=210° 19
&5t 50
B. 054 7 HIV-1
PAf ‘ B %
X 10! 0
x 102 3
x 10° 13
x 104 17
=10’ 17
&&t 50

. ER3 OF 17 HV-2 BB TH > /et EOHIV-1/2, HIV-1 PAfH

B#No. £OF 47 HIV-2 ’f"f/‘f/’f £0F4 7 HIV-1
Y3-8 x 32 - x 10 x 10*
Y3-18 X 32 x 10° x 10°
Y3-24 X 32 x 10* x 10*
Y3-34 X 32 x 10° x 10°
Y3-37 X 4096 = 10° =10




&4 HVREBHERES2HlO0PY N AR

£S5 MOMEICTHITBHV-18EmRE

BRIEOY T & 1 7(20035F)
HIV-147%4F (envC2V3)
& 8 B E A c
52 49 1 1 1

RNAR (copies/ml) R
400LLF 1
(e, BRHMBRLUT)
400~10000% 18
10000~ 100000k 28
10000044k 5
& & 52




SZEAH3

E B

=]
[ERIERFRIANAHEV)ZEFOF OBV ILAOVEDT HEVIZBRL
-0 RTINSO PERIZLYBRTDABRGEBRETHD, HEVI
COMEE, ML= XA RMASRESTh S LSIAY, MABFDEFERRIERE
EYTLEXRMOREHWMELTPCRUEE O BBMMERE (NAT) IZLZHEVO WM ER
HAABELLSTLND NATORIEIZIE YA L AOMER CSR/ARNVERNBES
HEORENFYRTHIN., HEVIIERNA CRARLS B ARLLEREh TIVE
WEGRE. BEQIZENRD), 200, FRRTIEENCHEROXBREICKY, HEV-
NATERAENNE R ADENEBNL=.

[HERRUVRRIHEVIZ4DDREFHIZHBER TSN, BRTREADIOIIIE R
14T T, RO HIS5AF—(G3jp, G3us, G3sp, G4jp) I3 HEh &, HEVARILEMR
RELT. BROTLHESBEN B EBEDIHVFRE—HIZONT. REERT4T
HGELT-4% T DR OIRE R AR TIREL - LOM SO BLD/ AR ERALE, /3
FNERREFTOY LB TORFREE. VLADRBOB—EEREBL
1=tk BOERTARLZBYH—LEFTEZTOOMNRYT /LHHEY 7 L8 LPCR
ERERELTE/RILOAE—HERDS, SMERHSRENETF—E035, (25
DEDQREVEROT—SEBRLT/ARLOIE—MELTOLS(ZHRELS :swIR-
P5(G3jp): 5.07:40.35, swIJB-M8(G3us): 5.27%0.39, swIB-E10(G3sp): 4.80£0.33,
swJB-H7(G4jp): 4.91:0.42, wIB-E10cul(G3sp): 4.43£0.31 (WAL :log copies/ml),

[ IHEV-NATE R AR AP/ SRVEWI LT, B ARILEAMARNELT. &
HOARIZKYHEVDIRE PV NXREREITELTRIELERINFEI S,

ERFX#9C/ILAHEV)IZDT

BEFOFEOREAIALZAO—D
B IETRO—TRNAT AR

B EOBMERIERUKOERICLSBOB/RT, HET
FREELENSOWABRELEZ N TE:

B BATE TR, 1 /00, VHGIZBETIARKBBRETH
SN BRHBMIE-TES:

B ERTHT RS DETIMBT+2LNERE (L —%) 0
BRIzkVBRL. FRERETSBENHD

RHEV(CERTHEAMFRAERECL, RIEFSTRELCT 204
%67&‘. BRLTHRELEVTRSBRLENEEISATY

BRMICL->TRET D —RBBESh TS

B EPNRECIIHEVEREOBEE D INFYT7 CHS
HOHBRITTEEO-NATZOH At

HEVS R/ ARIIVER D=8 D EERE

B&
aANFCEFERDERBETIERRDREHNHELLT
PCRZE D BISIFIRAE (NAT) [CLPHEVO BB ERHEAEE

ENATOBE - B - BN O NI B LA SHEVO R R
RNt . HEVE R/ SR LR ENSA TR T, RFRE
IZ&YBR/ SCRIIVERST

llﬁEﬁﬂﬁﬁﬁimﬁm
m[E T BT
BEARYR

LISk N Eodi]
mAFRF+F ‘
m(f)Ese R I & AR B A

FREREDH &
u BRARLEHR

EADHEVOREFRIFIB R TIF T, 1BEDIS5X4—(G3jp, G3us,
G3sp, G4jp) =9 SN 5. BRRITWAR AHNBROT2REEY N>
T4 ILEAXRBEDIOSRE—HVZDNT, ERBET A CHEL 124
BEETDOHOI1EE BRI CHEL =D DOMSHEN DS (Table 1,
Fig.1-5),

n RES
+ qRT-PCRAATSA7—. F0—7: Fig6
- BERTERMMARNA: HEVO A RRNAK K HEV PC RNA(G3jp,
G3sp, G4jp )R UHEV G3us PC RNA (G3usf)
s DANAY /L QLAamp viral RNA mini kit (Qiagen)
» gRT-PCR: QuantiTect Probe RT-PCR kit (Qiagen)

B BEARABRRICONT, FEOH—HEMEREREERBEIER
T DAL ADF D —ESRE 261 TR (Table 2-3, Fig.7)

8 BR/RALBRERKOIC—MERET -0, BMER TH—TDr—
NIZEYSLI RS I LEHEL ., qRT-PCRERZERIEL T/ RO —
WENL. HROT—2ORGMIEE2EDBMBEDOT—9%EBRO &
YR DIE—HERE (Tabled)




Fig.1 BEAOREBEMEHEVEOAFE
REANVERETDFN

7 SREH SRNAME

HEYV RNA detection (n=320)

2

Fig? £RBERH IR IHEVORETF RS

[e<4
‘EATRHTISHEVOIRMO ISR S~ SHEVERAL TR L E N
Fig. 3 4D DHEVHOERELEY
% Identity in nucleotides
G3p, Gy  G3g
G3ys [ 87.4] - .
G3g, 81.7 81.3 -
G4y, 75.6 77.4 75.8
% Identity in amino acids;
- ORF1 region - ORF2 region - ORF3 region -
G3p Gy  G3g G3;, G3y Gy G3;, G3ys G3g
G3,; 968 - - G3ys 985 - - G3y 965 -
G3g 939 936 - G3, 974 973 - 63, 938 2.0 -

Genotyping (Based on ORF2 specific region) S G3gp
n :;enom
' \h L
Full-length sequencing of 4 isolates m““‘;ﬂg“—:’“‘m
(1 isolate in 1 cluster) ® i 01
" Sompong et al. Open Vet Sci J 2009; 3: 68-75.
Panel preparation
Table 1 HEVBR/{RILEHIOAR
= Accession
ST 2N e S B2 =R
(REES )
1 | HEV swJR-P5 | G3jp igf%éé AB481229 | 0.5mi/tube
2 [HEV swJB-E10( G3sp §g?%g§ AB481226 | 0.5mlftube
HEV swJB- E10RRA54940
3 £10cul G3sp OB L& - 0.5miftube
4 | HEV swJB-M8 | G3us §gf%é§ AB481228 | 0.5ml/tube
5 | HEV swJB-H7 | Gdjp ig%%é; AB481227 | 0.5mliftube
Negative ERHA _
6 control - E ~ % 0.5miftube

Gd;, 857 853 857 G4, 918 915 911 G4, 825 833 825

* G3pl T, G3ys & Gt PRSI MR L7
* ORRORFEN®S , VA NV ARERBOERIIPRVEHRIOND




Fig.4 RlLGenotype® ISR 2—MOEAEMELE

M Methyliransferase
0 1 2 3 4 5 6 7 73 Y Y domain
e * * . — P :Papain-lke protease
ORF1 Vv : Proline rich hinge
I 7] E o = ORF3 X :Xdomain
1 b - H  : Helicase
Capsid ORF2 R :RNA polymerase

Koonin et al. PNAS 1992; §9:8259-8263.
T T T T W0 63, vs 63,

ot [
| B | SN EE R T

W [ sorw ] sonwll <

60%

[FH#IZORF1 VORFIEINELS . ORRGEFBML LS BRESh TV
G3p £ G3yslE, G3gp & o T RIMITRIEN VIR Ch o T

Fig.6 HEV qRI-PCRFprimer, probe&
T—AR—ABNED—HE
s

K o | T aaaaans
RPCR = HEV RNA R
e 1.69 Log,, coplesmL.
FHE108
Sense primer” HEB86 18mer 5286-5303 5-GGTOGTTTCTGGGGTGAC 3
Antisense primer) HE87 18mer 5-AGGGGTTGGTTGGATGAAS
Probe? (sw/B-M8§154) FHE88 18mer 53095326 5" FAM-TGATTCTCAGCCCTTCGC-TAMRA-3'
Probe (swJB-M8H) FHE100 18mer 53095326 5'-FAM-TGATTCQCAGCCCTTCOC-TAMRA -3
GGT GGT TTC TGG GGT GAC 169 94.9 TGA TTC TCA GCC CTT CGC 165 92.9)
N 91{5.0) F S 2 3019
1(0.6) P N 2(1.1}
.. 1(0.6)
.- 20D
TTC ATC CAA CCA ACC CCT 178 (96.6) — 106
Y Tow Cov v vne vae e aan 1(0.6)
- LIS l(0>6) - T e e e 1(0.6)
€ et ae aee e s oo - — )
L T . )
LT 108)
R0~ 5 1317 | 7 —

Fig.5 EU%Genotype®9519—Mwﬁﬁﬁbt¥§1)

: Methyltransferase
: Y domain

+ Papain-like protease
 Proline rich hinge

: X domsain

+ Helicase

: RNA potymerase
Koonin et al. PNAS 1992; 89: 8299.8263.

0 1 2 3 4 5 6 7T 73

ORF3

g
-~
WI X <D<

Capsid ORF2

§ capvs 63,

G4,, vs G3g,

Gdyp vs G3yg

B o so-15% [ o <

60%

* ORF1 V7Zi} T2 ORFL P (papain-like protease region) DREFHE b HEH TEM - T,
* ORF2ZEMIML OBOBUR T, R ICHRFESRV RSB ENE,

Table 2 HEV/ARILEH GOS0 — 4R

B14Y : Log,, copies/mL

ESR-1 F#+SD  (n=5) BAE | BiME
swJR-P5 5.27£0.16 5.40 5.00
swJB-E10 4.83+0.09 4.97 4.76
swJB-E10cul 4.37£0.04 44 431
swJB-M8 5.39+0.06 547 5.33
SWJB-H7 4832013 497 462

RN BRMBSY — SR EERTNSTLENE




Fig. 7 HEV AR VBERE DA RO —ERR

" swJB-H7
» S
36 j

8 34 3 A
32 \\\ :

30

28
10000 1000 100 10 1
HEV dilution

A:HEVEUREYRNAZfH <108 HRANEMML , qRT-PCRERIE
B:HEVD10{ERRMAMSHEV RNAZHHL . qRT-PCRER K

SRR A N RN BTG — 12 ML TWBHTLEHR

Table 4 HEVBR/IRILOAL—HDIRTE

B : Log,, copies/mL

EYRS 95258~ | NRLOIE—K*
1 HEV swJR-P5 G3jp 5.07+0.35
2 |HEV swJB-E10 G3sp 4.80+0.33
3 |HEV swJB-E10cul G3sp 4.43£0.31
4 [HEV swJB-M8 G3us 5.27 £ 0.39
5 |HEV swJB-H7 G4ip 491£042
6 Negative control - -

* :§ﬁ&07—575\6l150§®§b\1ﬁ!l&ﬂ)?—ﬁ’&ﬁb‘f:‘ﬂﬁ]m&‘)ﬁﬂi

Table 3 HEVN*MEHE&@?E'E

. HEVY /L BE
HEV-RNA (Log,, copies/mL)
NEILE F
orAE |1788 fsram | 7 | WTEI BV me | am
{n=5) (n=2) | (n=2) TARE2E | M3E

(n=2) (n=2) (n=2)

swJR-P5 | 5.274¢0.16 | 5.19 5.04 4.86 4.96 491 5.23 535

SHi> |483:000] 483 | 42 | 458 | 441 | 431 | 485 | 482
swiB- | a75004| 452 | 422 | 421 | 416 | 441 | 430 | 454
E10cul - | 4370 : - ; . : : :

swJB-M8 | 5.39:0.06 | 5.40 5.23 5.16 5.09 5.06 5.37 5.33

swJB-H7 1 4.8310.13 | 5.06 4,65 4.63 4.55 4.55 4.88 5.03

Neg.Con ND ND ND ND ND ND - . -

REFRE : -80°C ND : Not detected

- D REN 05 B B ORIEMD 1.0 Log, (AN THY . SICTORFREMRY
MERIRE COREEL MR

#
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SEEE 4

SXNURTA VR B19 2 b a— A — 4 BRER

1. RRVERLEVA VADER

B OMWSEER T LY. KETROLSNZ LB T LR BI9 LT B19) 4 A
BEOE MR AFE L, AFLLIED B19 ¥ AE% LightCycler Parvovirus
B19 Quantification Kit (Roche Diagnostics) iZ & ¥ 8%, & L~ A0 M %3841 L1 (F15),
—% AKitTBI9Y / ADBBRMTH - 2 MIFRR-05 0 8 L <7 & = 5 genotype 2
DBMMETH D Z & BPHBILE (F27). Genotype 1 @ F15 & genotype2 @ F27 % &
fLL. ¥/ LBE %W genotype O E &S FHEZR artus parvo B19 TM PCR Kit (QIAGEN)
THIE L, F151% 11.2Log 1U/ML. F27i% 11.0Log IU/mL Thot, RMEZER
Ae FfET 1005 TUML K25 K5 &R L. 0.5mL F-0457E L T—80°CTRE L=,
F15 DHEEFFNLRTE L TRV F27 DB EEFIT R E %4 © DDJB/EMBL/GenBank
~BETETH 5,B19 BHEMIEIT HAV-RNA, HBV-DNA , HCV-RNA . HIV-RNA. anti-B19
IgG AT, HRA L b ME Anti-HIV, Anti-HCV, HBsAg, HIV-RNA, HAV-RNA,
HBV-DNA, HCV-RNA #3[&# T, B19-DNA, Anti-B19 BRHETHB Z L 2B LTV 5,
AFRALEEREEa S b -k E LTH BV,

2. T5A~—1E58

~LR A THLH genotype @ B19 %7/ LB &% artus parvo B19 TM PCR Kit Tf77/2 »
T3, BIERE, 771 ~—EF). 7o—7ESIERE THRIEY A XX 76bp TH D, i
¥ Roche #£® LightCycler Parvovirus B19 Quantification Kit Tix 2 BIKRF2D 2 & - 72<
BHTE o7,

3. BERERES
artus parvo B19 TM PCR Kit i #fT TV 3 Quantitation standard (10~1075
IU/u LY& VTV %, Quantitation standard O H A XIXFHETH B,

4. N RIEDRE
2DFIET 3 ORERRR LAV /REBERL 1 [Ukeaction Th 3,

5. ZFoOtoER
(1) FREABERDOH—HERER
£/SFNSAEDBIY Y ) MBEEEAT (#1), BAMEEB/MEDZI 0.5Log
KiEThHo7,

#£ 1. B19 SRR OB

PRNVA F#+8D BAE B/ME
F15 4.44+0.16 4.58 4.24
F27 4.19+0.15 4.42 4.06

BSRIVSER S AD B19 4/ AEE% artus parvo B19

TMPCRKitiZk W |IEL, B Log IU/mL TRLT,

(2) NEINDOREREN & REMBORE
2 5y AB® B19 ¥ LBEEX N=2 TR/, FRCEERMEE 2
EROBEITR21BEDY ) ABRE~OEBER - (F2), FORERIE2 7 B
BT, F27T TROREWEELR L, SRR 2B, 3 BN BI9 ¥ ABEIC
ELVEERIRES VLD EEDbRS,

-80CRTF%

R2. Bl9 ARNORFREN L HERBEORE

SRFN 07 A 277 A GURTRAR 2 [B] U RAE 3 =
F15 444 4.67 4.54 4.62
F27 419 4.70 4.62 4.38

—B0CIZRTF®R, 2TR RS/ ABE%L N=2 THRIE L1, FICHEGRRES 2|
RUBEHRVELEY A0S ) 2 RESR N=2 CHIE L, BETTHE B
Log IU/mL TRL7z,

Ut

(NEFR VALY RIS NI SR T A VR RL)



