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Antisera To Isolated Antigens of Influenza Viruses

Production and testing of goat antisera to isolated surface glycoproteins of reference strains of
influenza A and B viruses has been completed by the St. Jude Children's Research Hospital a
number of years ago. (Dr. Robert G. Webster, Principal Investigator). In addition to the antisera
against the various hemagglutinins and neuraminidases, specific antisera were prepared to
isolated matrix (M) and ribonucleoprotein (RNP) subunits of A and B viruses.

Methods for virus production, purification, disruption, and antigen isolations are available upon
request. Antisera to the isolated antigens were prepared in goats with antigen emulsified in
Freund's complete antigen.

Serological assays (hemagglutination, HA, and hemagglutination inhibition, HI) were performed
as described by Fazekas and Webster (1966). In HI tests the dilutions of antisera were allowed
to interact with antigen for 60 minutes at 20°C before addition of chicken erythrocytes.
Neuraminidase (NA) was assayed by the method Warren (1959) except that the color was
extracted into n-butanol containing 5% (v/v) concentrated hydrochloric acid (Aminoff, 1961).
Neuraminidase-inhibition (NI) tests were done as described (Webster and Periera, 1968). To
preclude steric inhibition in NI tests an antigenic hybrid possessing an irrelevant HA subunit was
used. Immunodiffusion tests were done in Hyland double immunodiffusion plates after disruption
of purified virus (HA 6.0 logio/ml) with SDS as described by Schild and Periera (1969).

All antisera are freeze-dried in 1.0 ml volumes. Samples of each freeze-dried serum were
retested in Dr. Webster's laboratory by HI, NI, and immunodiffusion tests. Tests were also done
in collaboration with Dr. G. C. Schild to check the specificity of antisera against reference strains
and to test the antisera against exotic viruses that cannot be worked within the United States
such as A/Fowl/Plague/Dutch/27 (H7N7). Some of the antisera are monospecific and react with
the desired subunits. Others, however, react with more than the desired subunit. These
reactions do not negate the value of these reference reagents.

Table 1-4 contain pertinent information on specificity, titer, and identity of these reagents. Please
note that the current nomenclature for H and N of influenza A are given in parenthesis in these
tables.
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Tablel

Antiserato Influenza A Virus Antigens Prepared in Goats
Summary of Reactionsin Immunodiffusion Test

RRB Antisera Reference Strain Antibodies to Antibodiesto RNP Reactionsin
Catalog Number of Virus Matrix Protein Double-
Single Radial Immunodiffusion Immunaodiffusion
Diffusion tests
V-314-511-157 HO (HD)* A/PR/8/34 - - HO (H1)
V-314-521-157 H1 AIFM/147 - - H1
V-314-541-157 H2 A/Singapore/1/57 - - H2
V-314-591-157 H3 A/Hong Kong/1/68 - - H3, Heg2, (H3)
(Labeled A/Aichi/ Hav7® (H3)
2/68)
V-317-501-157 Hsw1 (H1) A/Swine/lowal15/30 - - Hswl
(Iabeled A/Swine/
Wisconsin/15/30)
V-316-561-157 Heql (H7) A/Equine/Prague/1/56 - - Heql, (H7),
Havl® (H7)
V-316-571-157 Heg2 (H3) A/Equine/Miami/63 - - Heg2, (H3),
Hav7® (H3)
V-315-501-157 Havl (H7) A/FPV/Dutch/27 - + Havl (H7),
Heql® (H7)
V-315-511-157 Hav2 (H10) A/Chick/Germ/"N"/ + - Hav2 (H10)
49
V-315-521-157 Hav3 (H11) A/Duck/Eng/56 - - Hav3 (H11)
V-315-531-157 Hav4 (H4) A/Duck/Czech/56 - - Hav4 (H4)
very weak
V-315-541-157 Hav5 (H5) AlTern/S. Africal61 - + Hav5, H5 HO (H1),
H1°
V-315-552-157 Hav6 (H6) AlTurkey/Mass/65 - - Hav6 (H6)
V-315-561-157 Hav7 (H3) A/Duck/Ukr/1/63 - - Hav7 (H3) H3,
HegZ (H3)
V-315-571-157 Hav8 (H8) AlTurkey/Ont/6118/68 - + Hav8 (H8)
V-308-513-157 N1 [A/New Jersey/8/76]° + + N1[Heqg1]® (H7)
(Labeled A/Eql/Prague/
1/56-NJ8/76)
V-308-541-157 N2 A/Singapore/1/57 - - N2
V-310-561-157 Neqgl (N7) A/Equine/Prague/1/56 + - Neql (N7)
V-310-571-157 Neg2 (N8) A/Equine/Miami/1/63 - * Neg2 (N8)j[HO]
V-309-521-157 Navl (N6) A/Duck/England/56 + - Navl (N6)
V-309-541-157 Nav2 (N3) AlTern/S. Africal61 + + Nav2 (N3), Nav3
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RRB Antisera Reference Strain Antibodies to Antibodiesto RNP Reactionsin

Catalog Number of Virus Matrix Protein Double- Double-
Single Radial Immunodiffusion Immunaodiffusion
Diffusion tests
(N3) [HO*
V-309-581-157 Nav3 (N3) A/Turkey/England/63 + - Nav3 (N3),
NavZ (N3) [HO]
V-309-571-157 Nav4 (N4) A/Turkey/Ontario/6118/ - + Nav4 (N4)
68
V-309-592-157 Nav5 (N5) A/Shearwater/Australia/ - - Nav5 (N5)
72
V-304-501-157 A-RNP A/Scotland/74 + + RNP
V-306-501-157 A-matrix ANWS/Eql + - M

®Agarose contained boiled A/Chick/Germany/N/49

®\With reference antisera to influenza A -RNP (Schild)

¢[Old nomenclature] e.g. Hav7 = H3. Antisera showing cross reactions
dAntiserawith [ ] contain antibodies to an unrelated hemagglutinin antigen
°Antiserato other than areference strain

+= strong reaction

+ =tracereaction

* Current nomenclature for influenza A virusesis given in parentheses

NOTE: Sincetheseantiserawere prepared, additional HA and NA subtypes have been described including H9, H12 through
H15, and NO9.



Rasults in Microtiter HI Tests of "Spacific” antisera to the

lsolated Subunits of Influenza "A" Vinusas
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V314511157 | HO M1y | APRBE4 10,240 &0 &0 &0 40 40| 40 0| 20 40
V34501157 | HO(HN) | ABeluz 320 | 5120 41 20 20
\V-314-521-157 {H1) AFMAET 640 g0 | 1024 320 20 B0
0
\V-314-541-157 He A/Singapore/ /s7 20 20 a0 | 2,560 20 20 ]
\-314.501-157 Ha AMong Kong/1/68 160 320 8,000 20 20 | 160 40 40| =0
V-37-501-157 | Heswt (H1) | ASwinedowariss 80 80 20 | 1,280
0
V-316-561-157 | Heq1(H7) | AEqPrague/tise 80 80 3,000 320 0
V-316-571-157 | Meq2(H3) | AEqMiamiie3 40 &0 1,000 g0 | 5120 ]
V-315-501-157 | Havl (H7) | AFPVDutchizr &0 &0 1,000 320
V-315511-157 | Havz (H10) | AIChick/Gemi4g 1280
V-315-521-157 | Hava (H11) | ADuckiEngis6 20 640
W-315-531-157 Hawt (H4) | ADuckiCzech/s6 20 < 20 = k- = < = < © . 160 < .: “ “
V-315-541-157 | Hans (H5) | ATem/S. 20 640
Africal61
V-315-552-157 | Havt (H8) | ATurkeyMass/es 160 20 20 20 40 1,280
W-315-561-157 Havy (H3) | ADuckUkri/&3 a0 20 20 4,000 160 20 1,280
V-35.571-157 | Have (H8) | ATurkeyiOnt118 160 20 20 20 0 320
gzt

==<20  Figures are the reciprocals of the dilution at the end points as given in Advanced Laboratory Techniques for [nfluenza Diagnosis

*Current nomenclatura for influenza A viruses is given in parantheses.



Table 3

Neuraminidase. Titers of "Specific" Antisera to the Isolated

Subunits of Influenza "A" Viruses
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V-308-513-157 HeglN1 A/Equine/Prague/1/56 300 < 10 < < < < < < Hl vs Eql
(H7N1) NJ/76 (N) (Heqd) 3,200
V-308-541-157 N2 A/Singapore/1/57 < 2,000 < < < < < < < HI vs NWS:
40
V-310-561-157 Neql (N7) | A/Equine/Prague/1/56 < < 800 < < < < < < | Hivs NWS:
20
V-310-571-157 Neq2 (N8) A/Equine/Miami/1/63 < < < 1,000 < < < < < HI vs NWS:
6,000
V-309-521-157 Navl (N6) A/Duck/England/56 < < < < 600 < < < < HI vs NWS:
20
V-309-541-157 Nav2 (N3) AlTern/S. Africa/61 < < < < < 1,000 600 < < HI vs NWS:
<20
V-309-581-157 Nav3 (N3) | A/Turkey/England/63 < < < < < 150 300 < < HI vs NWS:
1,200
V-309-571-157 Nav4 (N4) | A/Turkey/Ontario/ < < < < < < < 1,000 < HI vs NWS:
6118/68 320
V-309-592-157 Nav5 (N5) A/Shearwater/ < < < < < < < < 2,000 HI vs NWS:
Australia/72 2,560

Less than 20




Figures are the reciprocals of the dilution at the end points as given in Advanced Laboratory Technigues for Influenza Diagnosis.
*Current nomenclature for influenza A viruses is given in parentheses.




Table 4
Antisera to Influenza B Viruses
Summary of Reactions

Hemagalutinin Inhibition (Micro Neuraminidase Inhibition Double Immunodiffusion
RRB Catalog Number Antisera
B/Lee/1940 B/HK/8/73 AINWS/34 B/Lee/1940 B/HK/8/73 B/Lee/1940 B/HK/8/73 AINWS

V-318-501-157 B/Lee/1940 (HA) 10,240 80 < < + + -
V-318-511-157 B/HK/8/73 (HA) 160 20,480 < 10 + + -
V-312-501-157 B/Lee/1940 (NA) 80 160 1,000 150 + + -
V-312-511-157 B/HK/8/73 (NA) 160 40 700 100 + + -
V-307-501-157 B/HK/8/73 (M) < < < < + + -

+ = Strong line of precipitation.

+ = Weak line of precipitation.

< =less than 20.

Figures are the reciprocals of the dilution at the end points as given in Advanced Laboratory Techniques for Influenza Diagnosis.






