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Genetic Mutation of Hemagglutinin Gene of Influenza A Virus in Guangzhou
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Abstract; [Objective] To investigate the pathogen disiribution of flu, apd understand the genetic “evolution of A/HINI
subtype of influenza virus in Guangzhou in 2006 and 2007. [Methods] Forty-five representative isolates were selected from 19
influenza surveillance sentinel hospitals or labs, and the subtypes of these sirains were identified by the method of serology,
molecular biology, and bioinformatics. The HA gene of 24 A/HIN1 isolates was then amplified, cloned, and analyzed. [Results]
A/HIN1 and influenza B virus became predominant strain by turn in 2006 in Guangzhou. Among the A/HINI isolates, some
point-mutations occurred at the HA antigenic sites, receptor binding sites and potential glycosylation sites in the years of 2006 and
2007. The genetic and evolutionary analysis revealed that the homology among the 24 A/HIN1 isolates, on the average, was
98.4%. Compared with the WHO recommended vaccine strains (New Caledonia/20/1999 and Solomon Islands/3/2006), the
homologies reached up to 96.6% and 97.8%. [Conclusion] A/HIN1 and influenza B virus are the predominant strains in
Guangzhou in 2006. The research showed that point-mutations occurred to some extent during the years of 2006 and 2007. Hence,
monitor of the variant of influenza virus should be strengthened. And the WHO recommended vaccine strains of 2006 and 2007
have the immune effect on the population of our country.
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Table 1 The primer pairs used for RT-PCR for identification of influenza virus subtype

Subtype Name Sequence Expected length(bp)
FluAnp-1 ATCACTCACTGAGTGACATC 306
A FluAnp-2 CCTCCAGTITTCITA_GGATC .
FluBns-1 CGGACAACATGACCACAAC 226
B FluBns-2 TCTCTCTTCAAGAGACATCC
‘Hldetect-F GATGCAGACACAATATGTATAGG 600
HIN1 Hldetect-R CACTACAGAGACATAAGCATTT
H3detect-F TCAGATTGAAGTGACTAATGCT 950
H3N2 H3detect-R AATTTTGATGCCTGAAACCGT
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FH RT-PCR %% BT #6109 24 #k HINT MR
BRI 2K HA ZREHGTTY I, EmsIYF
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Table 2 Position of amino acid mutations in the HA1 antigenic sites and the sites closing to the antigenic sites

Antigenicsite A.A.No. 44 82 1099 1481 1531 1561 1684 1993 2091 2158 2470 2450 588 483 506 555 657 665 610 788 815 1451 1576 56 Majority
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a. A (%) indicates residues which lie immediately adjacent to antigenic residues in the three-dimensional structure and are tentatively

assigned io the sites shown; b. A (-) indicates that no mutation is found in the amino acids site.
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Fig.1 The predicted 3-D structure of the 190 helix of receptor-binding domain (RBD) of HA
A:506; B:1561. (A) The RBD is marked with white ribbon and letters; (B) The 205 mutation site is marked with turquoise ribbon and letters.
The 206 muiation site is marked with pink ribbon and letters; (C)The length of hydrogen bond between 205 and 209 is marked with turquoise letters.
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Fig.2 Phylogenetic relationships of the ORF of HA gene
The 24 isolates are marked by the symbol @. The two vaccine
strains of 2006-2007 and 2007-2008 are separately marked by the
symbol A and A.
BJ: Beijing; Den: Denver; FM: Fort Monmouth; HK: Hong Kong;
Mac: Macau; MS; Mount Sinai; NC: New Caledonia; PR: Puerto

BJ/262/95

" Rico; SI; Solomon Islands; Sin: Singapore; TW: Taiwan.
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