
 

 

 
A/USSR/90/1977                  APLQLGKCNIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFAD 101 
A/Kawasaki/6/1986               APLQLGNCSIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFAD 
A/Massachusetts/1/1990          APLQLGNCSIAGWILGNPECESLFSKESWSYIAETPNSENGTCYPGYFAD 
A/Wellington/47/1992            APLQLGNCSIAGWILGNPECESLFSKESWSYIAETPDPENGTCYPGYFAD 
A/Florida/2/1993                APLQLGNCSVAGWILGNPECESLFTKESWSYIAETPNPENGTCYPGYFAD 
A/Beijing/262/1995              APLQLGNCSVAGWILGNPECESLISKESWSYIVETPNPENGTCYPGYFAD 
A/New Caledonia/20/1999         APLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFAD 
A/North Carolina/3/2003         APLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFAD 
A/North Carolina/U306-0365/2007 APLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFAD 
A/Solomon Islands/03/2006       APLQLGNCSVAGWILGNPECELLISRESWSYIVEKPNPENGTCYPGHFAD 
A/North Carolina/AF1292/2008    APLQLGNCSVAGWILGNPECELLISKESWSYIVEKPNPENGTCYPGHFAD 
A/California/07/2009            APLHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFID 
                                *** ** *  *********** *    ***** * *   ******* * * 

            
   133a 

A/USSR/90/1977                  YEELREQLSSVSSFERFEIFPKERSWPKHNVTRGVTASCSHKGKSSFYRN 150 
A/Kawasaki/6/1986               YEELREQLSSVSSFERFEIFPKESSWPNHTVTKGVTASCSHKGRSSFYRN 
A/Massachusetts/1/1990          YEELREQLSSVSSFERFEIFPKESSWPNHTVTKGVTASCSHNGKSSFYRN 
A/Wellington/47/1992            YEELREQLSSVSSFERFEIFPKESSWPNHTVTKGVTASCSHNGKSSFYRN 
A/Florida/2/1993                YEELREQLSSVSSFERFEIFPKESSWPNHTVTKGVTASCSHNGKSSFYRN 
A/Beijing/262/1995              YEELREQLSSVSSFERFEIFPKESSWPNHTVT-GVTASCSHNGKSSFYRN 
A/New Caledonia/20/1999         YEELREQLSSVSSFERFEIFPKESSWPTHTVT-GVSASCSHNGKSSFYRN 
A/North Carolina/3/2003         YEELREQLSSVSSFERFEIFPKESSWPHHTVT-GVSASCSHNGKSSFYRN 
A/North Carolina/U306-0365/2007 YEELREQLSSVSSFERFEIFPKESSWPNHTVT-GVSASCSHNGKSSFYRN 
A/Solomon Islands/03/2006       YEELREQLSSVSSFERFEIFPKESSWPNHTTT-GVSASCSHNGESSFYKN 
A/North Carolina/AF1292/2008    YEELREQLSSVSSFERFEIFPKESSWPNHTVT-GVSASCSHNGESSFYRN 
A/California/07/2009            YEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTAACPHAGAKSFYKN 
                                **********************  *** *     * * * * *  *** * 
 
               190-helix 
A/USSR/90/1977                  LLWLTEKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIEDQKTIYRKENA 200 
A/Kawasaki/6/1986               LLWLTEKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIRDQRAIYHTENA 
A/Massachusetts/1/1990          LLWLTEKNGLYPNLSKSYVNNKEKEVLVLWGVHHPSNIGDQRAIYHTENA 
A/Wellington/47/1992            LLWLTKKNGLYPNLSKSYVNNKEKEVLVLWGVHHPSNIGDQRAIYHTENA 
A/Florida/2/1993                LLWLTEKNGLYPNLSKSYVNNKEKEVLVLWGVHHPSNMGDQRAIYHTENA 
A/Beijing/262/1995              LLWLTEKNGLYPNLSNSYVNNKEKEVLVLWGVHHPSNIRDQRAIYHTENA 
A/New Caledonia/20/1999         LLWLTGKNGLYPNLSKSYVNNKEKEVLVLWGVHHPPNIGDQRALYHTENA 
A/North Carolina/3/2003         LLWLTGKNGLYPNLSKSYTNNKEKEVLVLWGVHHPPNIGDQRALYHTENA 
A/North Carolina/U306-0365/2007 LLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQRALYHTENA 
A/Solomon Islands/03/2006       LLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQRALYHTENA 
A/North Carolina/AF1292/2008    LLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQKALYHTENA 
A/California/07/2009            LIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADA 
                                * **  *   ** ** ** * * ******** ***    **   *    * 
 

     226 
A/USSR/90/1977                  YVSVVSSNYNRRFTPEIAERPKVRGQAGRINYYWTLLEPGDTIIFEANGN 250 
A/Kawasaki/6/1986               YVSVVSSHYNRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/Massachusetts/1/1990          YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/Wellington/47/1992            YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/Florida/2/1993                YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/Beijing/262/1995              YVSVVSSHYSRRFTPEIAKRPKVRGQEGRINYYWTLLEPGDTIIFEANGN 
A/New Caledonia/20/1999         YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/North Carolina/3/2003         YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/North Carolina/U306-0365/2007 YVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/Solomon Islands/03/2006       YVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/North Carolina/AF1292/2008    YVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN 
A/California/07/2009            YVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGN 
                                ** * ** *   * **** ***** * ** ****** **** * *** ** 
 
A/USSR/90/1977                  LIAPWHAFALNRGFGSG 267 
A/Kawasaki/6/1986               LIAPWYAFALSRGFGSG 
A/Massachusetts/1/1990          LIAPWYAFALSRGLGSG 
A/Wellington/47/1992            LIAPWYAFALSRGFGSG 
A/Florida/2/1993                LIAPRYAFALSRGFGSG 
A/Beijing/262/1995              LIAPWYAFALSRGFGSG 
A/New Caledonia/20/1999         LIAPWYAFALSRGFGSG 
A/North Carolina/3/2003         LIAPRYAFALSRGFGSG 
A/North Carolina/U306-0365/2007 LIAPRFAFALSRGFGSG 
A/Solomon Islands/03/2006       LIAPRYAFALSRGFGSG 
A/North Carolina/AF1292/2008    LIAPRYAFALSRGFGSG 
A/California/07/2009            LVVPRYAFAMERNAGSG 
                                *  *  ***  *  *** 
 
Figure S1. Sequence alignment of H1 influenza virus HA1s from 1977-2009 used in this study, Related to 
Figure 1.Residues of the RBS are highlighted in yellow with other key residues highlighted and marked. See also 
Figure 1. 
 
 



 

 

 
 
 
 

 
 
Figure S2. Mutational frequency of isolated TIV antibodies, Related to Figure 2, Figure 3 and Figure 4. (A) 
Average VH mutational frequency of RBS-directed lineages. For reference, the approximate mutational frequencies 
expected for naïve, primary and secondary responses are listed. (B) Average VH mutational frequency of all HA-
specific antibodies isolated from TIV01 day 7 plasmablasts. (C) Average VH mutational frequency of all HA-
specific antibodies isolated from additional TIV cohort (Moody et al, 2011). See also Figure 2, Figure 3 and Figure 
4. 
 
 
 



 

 

 
 
Figure S3. Dependence of UCA binding on residue K133a, Related to Figure 1 and Figure 5.  Affinities (in μM) 
for UCAs with deletion (Δ) in H1 Massachusetts (1990) or insertion (+) in H1 Solomon Islands (2006). See also 
Figure 1 and Figure 5.  
 
 
 
 
 
 
  



 

 

 
 

 
 
Figure S4. Related to Figure 2 and Figure 6. Lineage 860 UCA and I-2 HA-reactivity. (A) Lineage 860 clonal 
tree; (B) data for UCA and I-2 binding to members of the panel of H1 HA1s. KD values, expressed in mM, are for 
interaction of monomeric Fab and HA head. See also Figure 2 and Figure 6. 
 
 
 
 
 
 
 


