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Abstract: This study is to establish a cell-based model targeting to neuraminidase (NA) of the 2009 HIN1
influenza A virus. NA is an influenza virus structural protein with enzymatic activity of the cleavage of
HA-sialic acid interaction to release new viral particles from cells. A model of HIV-1 (pNL4-3.Luc.R E )
based pseudovirions packed with HA [hemagglutinin, A/VietNam/1203/2004 (H5N1)] and NA [A/California/04/
2009 (HIN1)] was established to evaluate compounds activities on NA function. The viral release can be
blocked by neuraminidase inhibitors, oseltamivir and oseltamivir carboxylate, with ICs, of (61 + 31) nmol-L™"
and (5.5 + 2.9) nmol-L™' respectively. A point mutation of H275Y on NA leads oseltamivir-resistance. ~This
corresponding mutation was introduced into the system which was also confirmed by oseltamivir and oseltamivir
carboxylate.
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Figure 2 Optimization of amount of transfected NA (PR/8) and
NA (CA/04) for production of pseudovirions. The 293T cells
seeded in 100-mm plate were co-transfected with 5 ug HA (viet),
5 ug HIV-luc and NA (PR/8) or NA (CA/04) from 1 to 10 pg
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Figure 1 Establishment of HIV-based HA (viet)/NA pseudovirions.
293T cells and A549 cells.
supernatants were collected, then gone through 0.45 pm membrane and used to infect 293T cells and A549 cells.

Different plasmids as shown were co-transfected into 293T cells. Forty eight hours

The

A: HA (viet)/NA/HIV-1 pseudotyping viruses’ infectivities on

post-transfection,
relative luciferase

units (RLUs) was detected forty eight hours post infection which indicated the infectivity. B: Amino acid sequence alignments of NA

(CA/04) and NA (PR/8).

The mutation of H275Y on NA (CA/04) is in highlight
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Figure 3 Inhibitory effect of oseltamivir (A) or oseltamivir
carboxylate (B) on NA (CA/04) and NA (PR/8) activities.
Pseudovirions were produced by co-transfecting HA (viet)/NA/
HIV plasmids into 293T cells by using calcium phosphate method.
Sixteen hours post transfection, cell culture was replaced by
new medium and compounds were added simultaneously.
Supernatants were collected and used to infect A549 cells at
48 hours post transfection. Infected cells were lysed and cell
lysates luciferase activity was measured at 48 hours post infection
by using Promega kits. VSVG/HIV-luc was used as a model
control, and DMSO as a solution control whose inhibition was
defined as 0%. The data was x * s of four wells

Table 1 Summary of ICsy values of oseltamivir and oseltamivir
carboxylate on NA (PR/8), NA (CA/04), and NA (CA/04)-H275Y
activities (n =3, X *s)

Oseltamivir Oseltamivir

Group /nmol-L™" carboxylate/nmol-L™"
HA (viet)-NA(PR/8)/HIV-luc 52+3.0 05+0.2
HA (viet)-NA(CA/04)/HIV-luc 61 +31 55+2.9
NA(CA/04)-H275Y/HIV-luc 2737 +2250 248 + 165
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