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We report here the complete nucleotide and deduced amino acid
sequence of the hemagglutinin gene of the avian influenza virus,
A/Chicken/Scotland/59 (HS5N1) cloned into plasmid pATX (1). The
deduced amino acid sequence has been compared to the sequences
of related HA genes from avian influenza viruses causing recent
outbreaks in the commercial poultry industry (2,3). Sequencing
was done by the Sanger dideoxy method (4). When compared to
another European strain, A/Turkey/Ireland/83, there is a homo-
logy of 88% at the nucleotide level and 91% at the amino acid
level compared to 81% nucleotide and 872 amino acid homology
with a North American strain, A/Chicken/Pennsylvania/83.
Despite the sequence variation, the HSHA gene of A/Chicken/
Scotland/59 expressed in vaccinia virus protects 95% of the
birds challenged with the otherwise lethal influenza A/Chicken/
Pennsylvania/83 virus (De et al., Vaccine. In press.).
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AGCAAAAGCAGGGGTCTGATCTACTAAA  ATG GAG AGA ATA GTG CTT CTT CTT GCA ATA GTC AGT CTT GIC AAA AGT GAC 79
CAG ATT TGC ATT GGT TAC CAT GCA AAC AAA TCG ACA AAA CAG GTT GAC ACA ATA ATG GAG AAG AAT GIG ACT GIC 154
ACA CAC GCC CAA GAT ATA CTT GAA AGG ACA CAC AAC GGG AAG CTC TGC AGT CTA AAT GGG GTG AAA CCT CIC ATC 229
TIG AGG GAC TGT AGT GTA GCT GGA TGG CTIC CTG GGA AAC CCC ATG TGT GAC GAG TTC CTA AAT CTG CCA GAA TGG 304
TTA TAC ATA GTA GAA AAG GAC AAT CCA ATC AAC AGC CTC TGC TAC CCA GGG GAT TTT AAT GAC TAC GAA GAA CTG 379
AAA TAC CTA TTG AGC AGT ACA AAC CAT TTT GAG AAA ATT CGA ATC ATC CCC AGG AGC TCT TGG TCC AAT CAT GAT 454
GCT TCA TCA GGA GTG AGC TCT GCA TGT CCA TAC ATT GGG AGG TCC TCC TTT TTA AGA AAT GTG GTA TGG CIG ATC 529
A AAG AAC AAT ACA TAC CCA ACA ATA AAG AGG AGT TAC AAC AAT ACC AAC CAA GAG GAT CTT CTA ATA CIG T6C 604
GGG ATC CAT CAT CCT AAT GAC GCA GCG GAA CAA ACA AAG CTC TAT CAA AAT CCG ACC ACT TAC GTT TCT GIC GGA 679
ACA TCA ACA CTG AAC CAG AGA TCA ATT CCA GAA ATA GCC ACT AGG CCT AAA GTA AAT GGG CAG AGC GGA CGA ATG 754
GAA TIC TTC TGG ACA ATT TTA AAG CCA AAT GAT GCA ATC AAT TTT GAG AGT AAT GGG AAC TTC ATA GCT CCA AGA 829
TAT GCA TAC AAA ATC GIC AAG AAG GGG GAC TCG GCA ATC ATG AAA AGC GGC TTG GCA TAT GGT AAC TGT GAT ACT 904
AAG TGT CAA ACT CCA GTG GGT GAG ATA AAC TCC AGT ATG CCC TIC CAC AAT ATA CAC CCT CAC ACC ATT GGG GAA 979
TGC CCT AAA TAC GTG AAA TCA GAT AGG TTG GTC CTT GCA ACT GGA CTC AGA AAC GTC CCT CAA AGG AAG AAA AGA 1054
GGT CTA TIT GGG GCT ATA GCG GGC TTT ATT GAA GGG GGA TGG CAG GGA ATG GTA GAC GGT TGG TAT GGA TAC CAT 1129
CAT AGC AAC GAA CAG GGA AGT GGG TAT GCT GCA GAC AAA GAG TCC ACT CAA AAG GCA ATT GAT GGA ATC ACC AAC 1204
AAG GTC AAT TCA ATC ATT GAC AAA ATG AAC ACC 0GG TTT GAG GCC GTC GGA AAG GAA TTT AAT AAT TIG GAG AGG 1279
AGG GTA GAG AAT TTG AAC AAG AAA ATG GAA GAC GGG TTT CTA GAT GIT TGG ACT TAC AAT GTG GAA CTT CTA GIC 1354
CIT ATG GAA AAT GAA AGG ACT CTG GAT TIC CAT GAC TCA AAC GTC AAC AAC CTT TAT GAT AAA GTC CGA CTA CAG 1429
CTT AAG GAC AAC GCG AGG GAA CTG GGA AAT GGT TGT TIC GAG TTC TAC CAC AAA TGT GAC AAT GAA TGT ATG GAA 1504
AGT GTG AGA AAC GGA ACA TAT GAC TAC CCA CAG TAT TCA GAA GAA GCA AGA CTA AAC AGG GAG GAA ATA AGT GGA 1579
GTT AAA TTG GAA TCA ATG GGG GTT TAT CAA ATA CTG TCA ATT TAT TCA ACA GIG GCA AGT TCC CTA GCA CTG GCA 1654
ATC ATG ATA GCT GGT CTA ICT TTIT TGG ATG TGT TCC AAT GGG TCA TTG CAG TGC AGA ATT TGC ATT TGA  ATTTA 1728
TTGAGTTCAGATTGTAGTTAAAAACACCCTIGTTICTACT 1768
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Figure 1. A. Nucleotide sequence (mRNA sense) of the cDNA clone
of the hemagglutinin gene of influenza A/Chicken/Scotland/S9
(H5N1) virus. B. Comparison of the deduced amino sequences of
the hemagglutinin genes of A/Chicken/Scotland/59 (top),
A/Turkey/Ireland/83 (middle), and A/Chicken/Pennsylvania/83
(bottom) viruses. The signal peptide and those residues
involved in the cleavage of HA into HA1 and HA2 are underlined.
Potential glycosylation sites are indicated by double underlines.
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