Vor. 83, 2009

PBS
TI-57
Clone 10
i'.i. Clone 11
8
= Clone 24
-
& Clone36
©
'9 Clone 60
2V
g: Clone 94
o
© Clone 120
&
Cione 192
-Clone.431

NOTES 2021

9¢€ auoid

o
)
3
>
iy
B~

V6 8UolD
264 9uol)
LY 9UoID

Challenging Avi-tag antibody

FIG. 1. Epitope mapping of gl by competitive immunostaining. Infected cells were first blocked by Fab-pp and then challenged by Fab-Avi-tag
for visualization of the reaction of gH and Fab-Avi-tag. When PBS was used as the blocking agent, the challenging Fab-Avi-tag recognized the gH
epitope, resulting in positive staining of infected cells, as shown in'the top lane. When an Fab-pp successfully blocked the reaction with Fab-Avi-tag,
the staining was blocked, as marked by dotted red circles around cultures with the homologous antibody combinations. When the Fab-pp and
Fab-Avi-tag recognized different epitopes, infected cells were stained. Clones 10, 120, 192, and 431 showed identical reaction profiles, indicating
that they belonged to the same epitope group. TI-57 blocking allowed staining by all kinds of Fab-Avi-tag, indicating that TI-57 recognized different

epitopes than the other Fab-pp.

Avi-tag antibody, and all the infected cells were positively
stained (Fig. 1). Blocking with a homologous Fab-pp blocked
the immunostaining with Avi-tag antibody, as shown by the red
circles. The Fab-pp of clones 11, 24, 36, 60, and 94 failed to
block binding by the clone 10 Avi-tag antibody, and the Fab-pp
of clones 120, 192, and 431 blocked binding by the clone 10
Avi-tag antibody, indicating that the epitope of clone 10 was
similar to those of clones 120, 192, and 431 but different from
those of clones 11, 24, 36, 60, and 94. The Fab-pp of clones 24,
36, 60, and 94 blocked only homologous combinations with
each Avi-tag antibody and failed to block binding with the
other Avi-tag antibodies. Altogether, epitope mapping of
clones indicated the presence of six epitope groups, 10, 120,
192, and 431; 11; 24; 36; 60; and 94, in the neutralization
domain of gH.

TI-57 antibody did not block any reaction of Avi-tag anti-
bodies with clones 10, 120, 192, 431, 11, 24, 36, 60, or 94, even
when used at 20 pg/m! to block the epitope of gH. This sug-
gested that the epitope recognized by TI-57 was different from
those recognized by the nine clones. TI-37 is not produced any
more, and the amount of TI-57 was not sufficient to perform
further work with TI-57. The target epitopes of gH for neu-

tralization were defined by the 7 groups of gH antibodies, 10,
120, 192, and 431; 11; 24; 36; 60; 94; and TI-57.

ConA presents as a tetramer with a molecular mass of ap-
proximately 108,000 Da, while the molecular masses of Fab-pp
and gH are 50,000 and 120,000 Da, respectively. Tetrameric
ConA efficiently inactivates viral infectivity (8) and may inter-
fere with the interaction between Fab-pp and the epitope be-
cause of its spatial bulkiness when it reacts with the glycomoi-
ety near the target epitope (20). Figure 2 shows the specificity
of immunofluorescence and a comparison of the immunoflu-
orescent staining by each antibody clone with and without
ConA treatment. The intensity of staining by zoster serum was
reduced by ConA treatment, possibly due to blocking of the
interaction of the antibody with viral glycoproteins. Staining of
infected cells by clone 36 with and without ConA and the
contrast between infected and uninfected cells were not af-
fected by ConA treatment, while those parameters in the other
clones were reduced slightly or greatly by ConA treatment. Six
epitopes were located near the glycomoiety of gH and not in the
glycomoiety itself, and the epitope recognized by clone 36 was
remote enough to evade spatial blocking by the tetrameric ConA
bound to the glycomoiety. This indicated that the epitopes rec-
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FIG. 2. Interference with epitope recognition by binding of ConA to gH glycomoieties. The cells on eight-chamber glass slides were treated with 0.5
mljwell of 200 pg/ml ConA or PBS and then with Fab-pp, followed by staining with FITC-labeled anti-human IgG (H+L) rabbit serum. “No Antibody”
indicates that infected cells were directly stained with FITC-labeled anti-human IgG (H-+L) rabbit serum to determine the specificity of anti-gH MAb. The
FITC staining of infected cells without and with ConA treatment is shown. The specificity of FITC staining of infected cells among surrounding uninfected cells
and the FITC staining contrast with and without ConA treatment illustrate the effects of ConA treatment on the interaction of anti-gH MAb with infected cells.

ognized by anti-gH neutralizing MAbs were protein portions or at the typical cytopathology did not develop in the infected cul-
least not glycomoieties of gH that interact with ConA. tures treated with each Fab-pp.

Figure 3 shows the successful inhibition of plaque formation Table 1 shows the genetic characterization of the H chains of
by the six clones representing six epitope groups. The infected each clone. The variable H chain (VH) gene sequences from
culture without antibody showed extensive cytopathology, but framework region 1 to framework region 3 of the seven anti-
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FIG. 3. Inhibition of cell-to-cell spread of infection and plaque formation by Fab-pp treatment. The cells were infected and incubated for 1 h
without antibody and then treated with 500 wg/mi of Fab-pp of clone 10, 11, 24, 36, 60, or 94 for 4 days. The cells were fixed with formalin and
stained with methylene blue, Plaques with extensive cytopathology were observed in infected cultures without antibody treatment, while treatment
with 500 pg/ml of Fab-pp inhibited the spread of cytopathology. Bars indicate 1 mm.

body clones were compared with the germ line sequences listed
in VBASE (VBASE Directory of Human V Gene Sequences;
http:/f/vbase.mrc-cpe.cam.ac.uk/). The original germ lines for
clones 10 and 431, which recognize one epitope, were DP51
and DP50, respectively, and their complementarity-determin-
ing region 3 sequences were different in size and amino acids
(19). Tyrosine-tyrosine in clone 10 and phenylalanine-tyrosine
in clone 431 may form a hydrophobic core and recognize the
same antigenic structure. Antibody clone 11, with no mutation
in its VH gene, showed low neutralizing activity (50% inhibi-
tory concentration, 8,000 nM), indicating a naive antibody. The
other clones had 18 to 29 nucleotide mutations in the VH
genes, which may have contributed to efficient neutralizing
activity by reacting with different epitopes.

Because these clones recognized multiple epitopes, we ex-
amined the combinational neutralizing activity: of different
Fab-pp forms by using a plaque reduction assay (14, 15,19,23).
Eight kinds of Fab-pp clones were mixed in all possible com-
binations of two. different clones, 36 in total, and the mean
neutralizing efficacy was determined seven times. No combi-
nation of two clones reduced the number of plaques more than
expected (data not shown), indicating that no combination of
two clones had synergism. In a different virus system, the ad-
dition of MAbs to different functional domains, the V2, V3, or
CD#4 binding site of human immunodeficiency virus glycopro-
tein gp120, produced synergistic neutralization (21, 22). In

contrast, the multiple neutralizing epitopes of gH might have
recognized one functional domain, resulting in no synergism.

Murine MAD 206 to gH neutralizes VZV and inhibits cell-
to-cell fusion in gH-+gl-transfected cells (2, 3). Prior reports
indicate that gH can endocytose on its own, without gE (10),
and that interaction with gE may lead to trans-Golgi network
targeting. gE can increase endocytosis of gH lacking a YNKI
endocytosis motif (11). The inhibitory mechanism of gH in the
virus-to-cell or cell-to-cell interaction by neutralizing anti-gH
MAbs is not clear. Some combinations of our MAbs that rec-
ognized six epitopes might be antagonistic, and further analysis
of the relationship between neutralization and cell-to-cell in-
fection among these MAbs might elucidate the gE-gH inter-
action in the virus-cell interaction and cell-to-cell infection.

All the anti-gH MAbs that had neutralizing activity against
VZV blocked entry and egress of the viruses (19), suggesting
that both infection by viruses and syncytium formation after
infection. would be mediated by the same single functional
domain on the gH molecule (3-5, 7, 9, 11, 12, 15, 18). In
conclusion, the neutralizing domain comprises at least seven
independent protein portions of gH.

Nucleotide sequence accession numbers. The accession
numbers of the H and L chains for clones 10, 24, 36, 60, 94,
120,192, and 431 are AB063700 and AB064076, AB063703
and -AB064219, AB063705 and AB064116, AB063707 and
AB063990, - AB063708 and AB064045, AB063700 and

TABLE 1. Genetic characterization of the variable H chains compared with germ line sequences in VBASE®

No. of mutated

No. of mutated nt in: Neutralization

Clone Germ line ntjtotal no. of at® FR1 CDR1 FR2 CDR2 FR3 titer® (ICso RM)
010 DP-51 24/291 9 6 2 1 6 40

011 DP-10 0/296 0 0 0 0 0 8,000

024 DP-35 20/296 3 5 4 9 8 3.0
036 DP-67 27/294 9 2 2 6 8 400

060 DP-49 28/294 3 3 4 11 7 25

094 DP-46 21/294 2 2 1 8 8 0.12
431 DP-50 18/296 1 2 1 10 4 200

2 at, nucleotides; FR; framework region, CDR; complementarity-determining region.

® The regions covered by the primers used for PCR were excluded.

¢ Neutralization titers are from Suzuki et al. (19). IC,, 50% inhibitory concentration.
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