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Establishment of the network for developing the cell based vaccine strains and evaluation
system of the resultant vaccine.

The strategy for developing seed viruses (I)
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Establishment of method for seed virus production

In order to establish a method for preparing a seed virus for vaccine production, we have
developed the efficient strategy for pre-seed-virus isolation, and have prepared seed viruses
for vaccine production. To find a clinical specimen including the viruses, which showed
dominant antigenicity among the circulating viruses in the corresponding season, we have
established the analytical method of viral genome (HA, NA) using a next generation
sequencer. As a result, it was confirmed that the viral genome sequences in many clinical
specimens were homogeneous instead of heterogeneous. In addition, we have succeeded in
preparing seed viruses showing antigenicity similar to prototype virus of the 2015/2016

influenza season with the cooperation of the vaccine manufacturers. ({E{FH)

To prevent the seasonal influenza vaccine viruses from the “antigenic change by cultured cell-
adaptation” during passages in cultured cells, we have generated 6:2 reassortant viruses
between high-growth master virus (hg-PR8) and seasonal influenza viruses. We have
generated reassortant viruses, TA232/HG and TA233/HG, possessing the HA and NA
segments of seasonal H3N2 viruses and the remaining segments from hg-PR8. After six times
serial passages in NIID-MDCK cells, which are qualified cells for vaccine production, we have
determined the nucleotide sequences of HA and NA genes of the reassortant viruses. As a
result, amino acid substitution, T148K, in NA, which is known to confer hemagglutination
activity to NA, was found in TA232/HG. On the other hand, amino acid substitution, P221L,
in HA was found but no mutation was found in the receptor binding domain and the antigenic
sites. These results suggested that by generating reassortant viruses based on hg-PR8, the

antigenic change by cell-adaptation in cell-cultured vaccine viruses might be suppressed.

(EnARER])

We developed a multiplex real-time RT-PCR assay to detect human pathogenic viruses other
than respiratory viruses. The detection limit of the assay was found to be 1 to 100 copies of
the viral genome per reaction mixture.

We have evaluated the viral clearance capacity of NIID-MDCK cells.

One of the major concerns in isolating vaccine pre-seed viruses in NIID-MDCK cells is the
contamination of adventitious agent that might be derived from clinical specimens. To
evaluate the viral clearance capacity of NIID-MDCK cells against several respiratory viruses,
which are likely to be co-infected with influenza virus, we have established a multiplex
real-time RT-PCR assay. In result, viral genomes of RSVA, hMPVA, HRVA, HCoV-OC43,
HAdV4, HSV1 and EV-D68 except for PIV3 were not detected after several passages in
NIID-MDCK cells. These results suggested that NITD-MDCK cells are less susceptible

to many respiratory viruses other than PIV3 and have filtration function against these
viruses. (AR D X)

We have determined the amount of HA antigen of cell cultured vaccines, which were
developed in this study, by Single Radial Immunodiffusion (SRD) test using the reagnets.

The reagents for SRD test (reference antigen and sheep antiserum) were prepared using cell



culture-derived A/H1IN1pdmO09 virus, and it was confirmed that these reagents were useful to

measure the HA antigen amount of cell cultured vaccine. We also tried to develop the

production system of reference antisera which can efficiently and accurately measure the

amount of HA antigen in cell cultured vaccines. (&1 ")

We have optimized the experimental conditions for assessing the immunogenicity of

influenza vaccines. By using this experimental conditions, the immunogenicity of several

egg-grown influenza vaccines was evaluated as controls for cell-based influenza vaccines.
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