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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 (H5N1) 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 87% 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., ygccine. In press.).

A:
ICA GCAGTGATOA TAM ATG GAG MA ATA GTG CTT CTT CTT GCA ATA GTC AGT CTT GTC AM AGT GAC 79
CAGATT TGC ATT OGT TAC CAT GA MCAA TO ACA MACG GTT GAAC AA ATA ATG GAG AG MT GTGACT GTC 154
ACA CAC = CM GAT ATA CTT GM AGG ACACACAA OG ASCTC TGC AGT CTA MT GGGTG AM CT CTC ATC 229
TG MG GAC TGT AGTGTAGOCT GA TGG CTC CTG G C OCC ATGTGT GAC GGMTTC CTA MTCTGCCAGM TGG 304
TTA TAC ATA GTA GAAG GAC AT Or ATC AC AGC CTC TGC TAC CCA OGGAT TTT T GAC TAC G GM CTG 379
MA TAC CTA TTGM C ACT A MC CAT TTT GG MAAT ATC AITC OC AGGACTCT TOG TCC AT CATGAT 454
GCT TCArCAGGA GTG A TCT G TGT CCA TAC ATT GGAGTOC TCC TTT TTA MAAT GTGGTA TOG CTG ATC 529
AM A C M TACMATACCCAAATAAM TAC PM#A TAC MC CMAA GA T CTT CTA ATA CTG TOG 604
GG ATC CATCAT CCT AT GAC GGAG GACAAMA AM CTC TAT CM MTCCGA CXACT TAC GTT TCT GTCQG 679
MA TCA CA CTG C CAG AG TCA ATT CA GAA ATA GCC ACT AGGCCT AM GTAMT GGG CAG AGC WAOG ATG 754
GA TT TTC TGG ACAATT TTAGACCA AAT Ga TCATC MT T! GA AMT MT GGG CTTC ATA GCTOCAAMA 829
TAT GCA TAC AM ATC GTC MGA MGGG GAC TCG GA ATC ATG MMCGC TTG CA TAT GT C TGTGATACT 904
AG TGT CA CTOACr TGGGTM G ATA AACTCC AGT ATG CC TT CAC MT ATA CAC CT CAC ACCT GGOGM 979
TGC CCT AM TAC GTG AM TCA GAT MG T!G GTC CTT WA ACT GA CTC A AMC GTC OCT CMAMG A MAM MA 1054
GGT CTA TTT GSG CT ATA G0G G0C m AT! GA 0GG GrA TOG CAG GA ATG GTA GAC GGT TOG TAT GSA TAC CAT 1129
CAT MC M GMA CM OG AMT G0G TAT CT GCA AC AM GAG TOC ACT CM AM OCA AT! GA!T GA ATC MC MC 1204
MG GTC MT TCA ATC ATT GAC AM ATG M MC COG TTT GAG cc GTC GGA MG aTTT MT MT TTG GMG AGG 1279
AGG GTA GAG MT TTG AMAMG AM ATG GAA GAC 0 TT CTA GAT GT! TOG ACT TAC MT GTG GMA CTT CTA GTC 1354
CTT ATG GA MT GM MG MT CTG GAT T!C CAT GAC TCA AM GTC AM AC CT! TAT GAT AM GTC CA CTA CAG 1429
CTT AG GAC MC CG MG GM CTG GA MT GMT T TTC GAG TTC TAC CC AM TGT GAC MT GM TGT ATG GA 1504
AMT GTG MA AM GA MA TAT GAC TAC OCA CAG TAT TCA GM GM GCA AG CTA AMC MG GAG GA ATA AGT GA 1579
GTT AM TTG GM TCA ATG 0GG OTT TAT CM ATA CTG TCA ATT TAT TCA CA GTG GCA AGT TOC CTA GCA CTG OCA 1654
ATC ATG ATA GCT GTCTA TCT TTT ITATG TGTTCCMT = TCA TTG CG TQCM MA ATT T&C ATTTGA ATTA 1728
ThGMT!CMATTGTMT!MMMACTTGTTT_ ACTMT 1768
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ILNRE 1IWILVSKM GVYQI LSIYS TVASS LLI HIAGL SIWd SNGSL OCRIC I 566
KKK DI W T V

I I

Figure 1. A. Nucleotide sequence (mRNA sense) of the cDNA clone
of the hemagglutinin gene of influenza A/Chicken/Scodtland/59
(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 HAl and HA2 are underlined.
Potential glycosylation sites are indicated by double underlines.
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