Supplementary Methods

Construction of plasmid DNAs for cell-surface expression of HA and chimaeric
HAs.

The pNOW?3 expression vector (Ohtani et al., 1999) was donated by Dr Y. Suzuki
(Osaka Prefecture Institute of Public Health). First, the DNA fragment encoding HA
of the Aichi/68 strain was inserted into the Notl/Xbal site of pNOW3. However, the
Xbal site was replaced by the Nhel site to facilitate construction of vectors that
expressed HAs of the other four strains. This plasmid was termed pNOW3/Aic68HA.
RNAs were extracted from four kinds of influenza viruses: A/Yamanashi/2/77,
A/Fukuoka/C29/85, A/Sydney/5/97 and A/Wyoming/3/2003. DNA fragments
encoding entire HA molecules were amplified by RT-PCR by using virus RNA as a
template and the following two primers: HA-F primer: 5'-
TATGCGGCCGCATGAAGACTATCATTGCTTTGAGCTAC (NotlI site
underlined); and HA-R primer: 5'-
CTAGCTAGCTCAAATGCAAATGTTGCACCTAATG (Nhel site underlined). The
amplified fragments were inserted into the Notl/Nhel site of pNOW3/Aic68HA,
resulting in four kinds of HA-expressing plasmid DNAs: pNOW3/Yam77HA,
pNOW3/Fuk85HA, pNOW3/Syd97HA and pNOW3/Wyo03HA.

DNAs encoding chimaeric HA variant proteins were prepared according to the
following procedure. Using the five kinds of HA-expressing plasmid DNAs as
template, artificial genes encoding chimaeric HAs in which one of the seven sites (A,
B1, B2, C1, C2, D and E) was replaced by some other strain-derived sequence were
generated by two-step PCR. Two kinds of primers covering the site that was planned
to be replaced were prepared. One primer was a forward (F) primer, and the other was
a reverse (R) primer, and both primers could form a hybrid. In the present study, we
constructed nine, eight, eight, nine and seven kinds of chimaeric HAs for the
Aichi/68, Yamanashi/77, Fukuoka/85, Sydney/97 and Wyoming/2003 strains,
respectively. Therefore, 41 pairs of F and R primers were prepared. The nucleotide
sequences of these primers are listed in Supplementary Fig. S1. Other than these
primers, two common primers were prepared: pPNOW3F: 5'-
TTGACGCAAATGGGCGGTAG; and pNOW3R: 5'-
TAGGAAAGGACAGTGGGAGTGG. They correspond to the upstream sequence of
the Notl site in pNOW3 and the downstream sequence of the Nhel site in pNOW3,
respectively. For example, to make a chimaeric HA, A68/50C1, that was a variant of
Aichi/68HA whose site C1 was replaced, the first PCR was performed as follows. By
using pNOW3/Aic68HA as a template and pNOW3F and A68/50C1/R primers, the
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DNA fragment sandwiched by the two primers was amplified. Separately, by using
pNOW3/Aic68HA as a template and A68/50C1/F and pNOW3R primers, the DNA
fragment sandwiched by the two primers was amplified. Both amplified fragments
were purified by gel electrophoresis. Then, the second PCR was performed. After
they were mixed, DNA encoding the entire HA region was amplified by using
pNOW3F and pNOW?3R primers. The DNA encoding the entire HA containing a
replaced portion was inserted into the Notl/Nhel portion of the pNOW3 vector. After
construction of the plasmid, the DNA nucleotide sequence of the HA-coding region
was determined. We prepared 41 kinds of plasmid DNAs essentially in the same way
as described here. The DNA sequences indicated that there was no case in which a

wrong nucleotide was incorporated during the construction of plasmid DNAs.
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Supplementary Fig. S1. Nucleotide sequences of the primers used in PCR for
construction of chimaeric HA genes. Codons encoding amino acids newly replaced in
the chimaeric HA are indicated in red in the forward (F) primers. Anticodons
encoding amino acids newly generated in the chimaeric HA are indicated in blue in

the reverse (R) primers.
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Forward primer

Reverse primer

A68/50C1/F 268/50C1/R |5'-caGTTTTCtccatcaaggatTTGatgaggACTGTCgcatatTCCececgttgaggag
168/78E/F 268/78E/R  |5'-ccaTTCCTTattttgaaaACCatcacaatg

A68/121A/F Tggggtcactcag A68/121A/R  |5'-ccAGCccaATTgaaACTctcATTGTTaaactccagagtgect

268/133A/F gggggaagcaatg A68/133A/R  |5'-cccATCctgagtgaccccagte

168/142A/F CTAATAAGAGTtELtEC A68/142A/R |5'-aACTCTTATTAGATCTCCttttgcaageat

268/154B1/F AAAtatccaGCGetgaacgtgactatg A68/154B1/R [5'-a tggataTTTGTATTTTAAGTGggtCAGCcagtteagtetacty
768/188B2/F TcaaATCagcctgtatGCTcaagcatcagggaga A68/188B2/R |5'-tgAGCatacaggctGATttgATCTGAGTCCgtgetcgggtgy

A68/219D/F TCtctagt 268/219D/R  |5'-aGATATCccttacCCGgggtctGTAccega

A68/275C2/F 268/275C2/R |5'-gaATTacaCTTACCaataggtgcatctgac

_Eoaward primer

Reverse primer

¥77/50C1/F. ¥77/50C1/R  |5'-gaggATTGTTgcatatTTTacctgttgaggaactc
Y77/82E/F Y77/82E/R 5'-ggtcccaTTCCTTattttgaaageccatcacaatyg
Y77/1420/F agtttcttcagtagactgaa Y77/142A/R 5'-gaaactCTTATTAGATCTccttttgcaagcacag
¥77/155B1/F “aaatatccagtgctgaac Y77/155B1/R |5'- TTTAATTGGGTcaaccagttcagtetac
Y77/186B2/F “caaaccaacctatatgttcaag Y77/186B2/R |5'-GTCACTgtccgtGACcgggtggtgaace
¥77/276C2/F AATtctgaatgcatcactcc Y77/276C2/R |5'-cagaATTgcaCTTgccaataggtgcate

Forward primer

Reverse primer

£85/50C1/F |5 Tcctcaccgaatcettg F85/50C1/R |5'-gaggATTGITgcatatTTTacctgttgaggaactety

82E/F 5' \Atgggacctttttgttgaacyg F85/82E/R 5'-ggtcccaTTCCTTattttggaagccatcacaaty
F85/133a/F |5'-agAATgggACAagcTCTgcttgcaaaaggggate F85/133A/R  |5'-gcAGAgCtTGTcccATTctgagtgactecagte
F85/1428/F |5'-ggCGAtctAATARGagtttcttcagtagattgaatty F85/142A/R  |5'-gaaactCTTATTagaTCGecttttgcaagcatage
F85/155B1/F TAAAAtacaaatatccagcgctg F85/155B1/R |5'-ggatatttgtaTTTTAATTGGGTcaaccaattcaatctactgaa
F85/186B2/F caaaccaaactatatgttcg F85/186B2/R |5'-tgGT gtccgtGACcgggtggtgaacc
F85/219D/F F85/219D/R 5'-a gggtctATAcccgatattcgggatt

F85/276C2/F

F85/276C2/R

5'-ttcagaATTgcaCTTgccaataggtgcate

Forward primer

Reverse primer

597/50C1/F  |5'-caggt. tatgc ctcaccgaatc 597/50C1/R  |5'-gGTTGTTgcatatTTTacctgttgaggaacte
5'-caaaatGAG. tgggacctttttgttgaac S97/82E/R 5'-ggtcccaTGTCTCattttggaagccatcacaat
“TgaaGGCtt tggactggagtc S97/121A/R 5'-AGTgaaGCCttcAGTGATaaactccagggtge
Y 71318/F cagaatggaGGhagcAATgcttgcaaaaggagttc 597/131A/R  |5'-cATTgctTCCtecattctghGTgactecagte
597/142A/F tttagtagattgaattgg 597/14238/R  |5" °C. GACCccttttgcaagcatage
597/155B1/F tccagcactgaacg 597/155B1/R |5' GATTTGGTcaaccaattcaatctactaaag
S97/189B2/F GGAAcaaaccagcT tGTTcaagcatcagggag 97/189B2/R |5' ataTAAgctggtttgTTCCTGgtccgtactegy
S97/219D/F TATagacccCGGgtaaggGATatctccagcagaataag 597/219D/R  |5'-ATCccttacCCGgggtctATAtccgatattcgggattac

S97/275C2/F

tgcATTtctgaatgeatcactce

S97/275C2/R

5'-cagaAATgcaT

aatgggtgcatctga

Forward primer

Reverse primer

W03/50C1/F 5'-caggtARRatatgc. Tcctcatcagatccttgatg W03/50C1/R 5'-gaggATTGTTgcatatTTTacctgttgaggaactctgaac
WO3/82E/F 5'-ccaaaat( \tgggacctttttgttyg WO3/82E/R 5'-aggtcccaTGTCTCattttggaagce

W03/142a/F  |5'-gGGACCTGC GTttctttagtagattgaattggtty W03/142A/R cttttgcaagcagagetty

W03/156B1/F |5'~ Atacccagcattgaacgtgac W03/156B1/R TTTggtcaaccaattcaatctac

1W03/189B2/F sctatatgctcaagcatcagg W03/189B2/R TttgTTCCTGgtcogtaaccgggtyg
W03/219D/F GTCTCtccagcagaataagcatc W03/219D/R GAGACCccttacCCAgggtctAGAtcegatattcgggattacag

W03/275C2/F tgcATTtctgaatgeatcactee W03/275C2/R |5'-cagaRATgcaTGTGTCaatgggtgcatctgatcte






