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Table 1, HI titeres ofv monoclonal antibodies
to A/USSR_92,/77(HINI)

Monoclonal antibodies Antigens
No. Intact virions herI:aOglgltuegnin

7—5F3 5.120" N.T.
2—4B12 2.560 N.T.
7—6H7 640 N.T.
7—6G2 <40 640
7—2A3 <40 320
7—3B10 <40 80
2—1F4 <40 40 -
7—5D6 <40 40
7—1H10 <40 <40
7—2H12 <40 <40

Immune mouse serum™ 2,560 N.T.

* The titer is expressed as the resiprocal of
final dilution.

**N.T.=not tested.

** Anti-A USSR, 92 /77 immune mouse serum.
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Monoclonal antibodies* Effect on neuraminidase

No activity of A/USSR,/92/77
7—5F3 Decrease™*
2—4B12 Decrease
7—6H7 Decrease
7—6G2 No effect
7—2A3 No effect
7—3B10 No effect
2—1F4 Enhance*™*
7—5D6 No effect
7—1H10 No effect
7—2H12 No effect

* The dilution used was 1:10 for all the antibodies.

** Decrease=30to 40% inhibition compared to control
(anti-B,/Kanagawa,”3 /76 hybridoma ascitic fluid).

***Enhance =about 40% enhancement compared to
control (anti-B,/Kanagawa 3,776 hybridoma ascitic
fluid ).
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Table 3. Immunofluorescence with anti-HA monoclonal antibodies of MDCK cells infected with

various influenza type strains

Reciprocal FA titer* of monoclonal antibody

Virus strains

7-513 2-4B12 7-6H7 7-6G2 7-2A3 7-3B10 2-1F4 7-5D6
A/USSR /77(HINI) 100.000 32.000 1,000 100.000 32,000 1.000 320 320
V —3475 (HINI)** <100 <100 <100 <100 <100 <100 <100 <100
A/ Tokyo /75(H3N2) <100 <100 <100 <100 <100 <100 <100 <100
B/Kanagawa /76 <100 <100 <100 <100 <100 <100 <100 <100

* The FA titer of each monoclonal” antibody was determined using serial 0.5 loglO-fold dilutions.
** This strain was isolated during the HINI type-epidemic of 1984 in Hokkaido.
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Table 4 Immunofluorescence with anti-viral

internal

component monoclonal antibodies of MDCK

cells infected with various influenza type strains

Reciprocal FA titer*of monoclonal antibody

Infected cells with Heat-treatment™*

7—2H12 7—1H10 Immune serum™*

A/USSR./77(HIN1) No 3.200 10,000 10,000 ****

" Yes <100 <100 N.T. ™
V-3475 (HINY) No 320 320 320

" Yes <100 <100 <100
A/ Tokyo/75(H3N2) No <100 <100 1,000

n” Yes <100 <100 R Y40 M
B./Kanagawa /76 No <100 <100 <100

*The FA titer of each monoclonal antibody was determined using serial 0.5 loglO-fold dilutions.
™ Infected cells on slide glasses were treated in PBS for 2 min at 100C.

*** Anti-A/USSR,92,/77 immune mouse serum.

** Strong fluorescence was found mainly at the cell margin of the infected cells.

***N.T. =not tested.

™ This strain was isolated during the HINI type-epidemic of 1984 in Hokkaido.
e The cytoplasmic fluorescence of most cells was lost, but several cells were stained.

Table 5, Reactivity of anti-A /USSR _792,/77
monoclonal antibodies with the virions of
different type strains with the aid of

ELISA technique

Table 6, Reactivity of anti-A /USSR 92,77
monoclonal antibodies with representative
A _/HINI strains, A/ H2N2strain, A /H2N3

strains and B strains

ELISA* with:

Monoclonal antibodies AJUSSR/77 AlTokyo/75  B/Kanagawa
No. (HIND (1i3N2) /16

7—5F3
2—4B12
7—6H7
7—6G2
7—2A3
7—3B10
2—1F4
7—5D6
7—2HI12
7—1H10 - - -

+ o+ + 4+ o+ o+ o+
|
!

|
I
|

*The ELISA was carried out using a 1:50 dilution
of each monoclonal antibody and the developed
color was read visually;—negative, + positive.
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A RIELah -7, Zhs iz Table 6 (2L 72

HI titer of

Virus strains 75F3 2-4B12 7-6Hg l‘r'{r'\(r)rll]usnee‘
serum

A/PR/8/34(HIN1) <40 <40 <40 <40
A/SW/lo wa/15/30(HIN1) <40 <40 <40 <40
A/FM/1/47(HINT) 5,120 2.560 640  1.280
A/NJ /8/76(HIN1) <40 <40 <40 <40
A/USSR/92/77(HINT) 5,120  2.560 640  2.560
A/Kumamoto/37/79(HINT) 5,120  2.560 640  2.560
A/Singapore/1/57(H2N2) <40 <40 <40 <40
A/Aichi/2/68(H3N2) <40 <40 <40 <40
A/Tokoy/2/75(H3N2) <40 <40 <40 <40
A/Niigata/3/76(H3N2) <40 <40 <40 <40
B/Kanagawa/3/76 <40 <40 <40 <40
B/Singapore/222/79 <40 <40 <40 <40

Anti-A/USSR,92,/77 immune mouse serum.
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Table 7, Reactivity of anti-A, /USSR 792 /77(HIN1)
monoclonal antibodies with A /H{N{
strains isolated during the influenza
epidemics of 1978 to 1984 in Hokkaido

HI titer of

Strain No Years isolated 7573 24B12

G42 1978, 2 640 320
G49 1978, 2 2,560 1.280
G64 1978, 2 . 5,120 2.560
G71 1978. 2 5,120 2.560
G176 1978, 2 2,560 2.560
PH97 1978, 2 5.120 2,560
PH103 1978.- 2 1,280 640
PH114 1978. 2 5,120 1.280
PH137 1978, 2 1.280 320
PH148 1978, 2 320 160
PH164 1978, 2 2.560 1.280
PH185 1978, 2 1.280 640
CV13l 1979, 2 1.280 640
V42 1980, 2 5.120 2.560
V243 1980. 2 5.120 2.560
V741 1980, 3 2.560 1,280
V768 1981, 2 2,560 1.280
V3203 1983, 11 40 <40
V 3287 1983, 12 <40 <40
V 3475 1984, 2 <40 <40
% -
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Figure 1. Inheritance and disappearance of monoc-
lonal antibody 7-5F3 (or 2- 4B12)-reactive
epitope on the HA molecules of influenza
virus A/HIN1 strains

A/H3N2
ame -
A/HINL T A/HINL
s e - - C— ——- - -
L ! 1 l 1 ‘ 1 1 I 11
= [ = o [ L el

*Solid lines indicate the inheritence of 7-5F3-reac-
tive epitope on the HA molecules of A/HINI1
isolates from 1947—1957 and of the" Russian”
strains which reapeard in 1977.

**No A/HIN1 viruses were isolated during the
period 1956—1976; in 1956. the H2N2 strains
emerged and replaced the HINI1 viruses, and in
1968, the H3N2 viruses appeared, and since 1977
the “"Russian” strains” have coexisted in the

population with H3N2 viruses.
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Summary

Ten clones of hybridoma cells that formed antibod-
ies against influenza virus A USSR _792,77(HIN1)
have been isolated.

First, the antibodies were divided into two classes
on the basis of their hemagglutination inhibition(HI)
activity, neuraminidase inhibition(NI) activity, ELISA
and fluorescent staining patterns.

1. One class of antibody is directed against the
hemagglutinin(HA). Of 8 antibodies belonging to this
class, 3 showed HI activity, however the remaining
5 cases possessed no activity in HI tests.

2 . Other class is directed against the viral internal
antigen, perhaps ribonucleoprotein.

Second, the antigenic relationship among represent-
ative influenza virus A /HIN1 strains was analyzed.
The three monoclonal anti-HA antibodies to A/

USSR 792,/77(HIN1), which exhibited HI activity,
cross-reacted with A/FM_ 1 /47(HIN1) and A/
Kumamoto,”37,/79(HIN1), but not with A /PR 8/
34(HIN1),A/SWlowa,/15,/30(HIN1) and A/N
1/8 /76(H1IN1).

Using such cross-reacting anti-HA antibodies, two
distinct reactivity patterns were observed among A/
HIN1 viruses isolated during the epidemics of 1978
to 1984 in Hokkaido, Japan, i.e., they inhibited the
hemagglutination activity of isolates in 1978 to 1981 ,
but failed to inhibit that of isolates in 1983 and 1984.

Therefore, it seems valid to state that at least one
of shared and cross-reacting epitopes, which is antig-
enically identical with that of FM1, on the HA mol-
ecules of A /HIN1 viruses from the influenza epide-
mics of 1977 to 1983 underwent an antigenic change
in the year of 1983.



