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Supplementary Methods
Generic Human (GH) synthetic antibody library construction

scFv template preparation: The framework sequence of GH2-5~24 scFv
libraries is based on the human IGKV1-NL1*01/IGHV3-23*04 germline sequence and
cloned into pPCANTABSE (GE Healthcare) phagemid via Sfil and Notl restriction sites.
TAA stop codons were introduced in CDRs to ensure that only the phagemids carrying

the mutagenic oligonucleotides would produce plll fusion scFv on phage surface.

Primer design and heavy chain/light chain variable domain library construction:
A phage displayed library for each of the GH2-5~24 libraries’ light and heavy chain
was constructed based on the oligonucleotide-directed mutagenesis procedure 1.
Positions were mutagenized using synthesized oligonucleotides with the following
degenerate codons to produce equal molar ratio of designed amino acids: Trp/Gly
([T/G]GG), Phe/Ser/Tyr (T[T/C/IA][C/T], Gly/Asp/Ser/GIn ([G/A][G/A][CIT]),
Gly/Ala/Ser/Thr/Arg/Pro ([G/IAIC][G/C][T/C)), Ala/Thr/Pro/Ser
([A/GITICIC[A/GITIC]), Phe/Tyr/Asp/Val/Asn/lle/His/Leu ([A/GITIC][A/T][T/C]),
and Leu/lle/Val/Phe/Met ([A/G/T/C]T[A/GI/TIC]) (Supplementary Table S1 and S2).
For the light chain repertoires, CDR-L1, -L2 and -L3 were diversified with the
mutagenic oligonucleotides shown in Supplementary Table S1 on the basis of the
template V3a-LC TAA 2. For the heavy chain repertoires, CDR-H1, -H2 and -H3 were
diversified with the mutagenic oligonucleotides shown in Supplementary Table S1
(CDR-H1 and -H2) and Supplementary Table S2 (CDR-H3) on the basis of the template
V3c-HC TAA 2. In brief, mutagenic oligonucleotides for each CDR were mixed and
phosphorylated by T4 polynucleotide kinase (New England BioLabs) in 70 mM Tris—
HCI (pH 7.6), 10 mM MgCl2, 1 mM ATP and 5 mM dithiothreitol (DTT) at 37°C for 1

h. The phosphorylated oligonucleotides were then annealed to uracilated single-
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stranded DNA template, at a molar ratio of 3:1 (oligonucleotide:ssDNA), by heating
the mixture at 90 °C for 2 min, followed by a temperature decrease of 1°C/min to 20 °C
in a thermal cycler. Subsequently, the template-primer annealing mixture was incubated
in 0.32 MM ATP, 0.8 mM dNTPs, 5 mM DTT, 600 units of T4 DNA ligase, and 75
units of T7 DNA polymerase (New England BioLabs) to prime in vitro DNA synthesis.
After overnight incubation at 20 °C, the synthesized dsDNA was desalted and
concentrated by a centrifugal filter (Amicon® Ultra 0.5 mL 30K device), then
electroporated into Escherichia coli ER2738 at 3000 V with an electroporator.
Typically, 1 pg of dU-ssDNA produced about 107-108 recombinant phage variants, and
75-90% of the phage variants carried mutagenic oligonucleotides at the three CDR

regions simultaneously.

Protein A/L selection of functional scFv variants: The rescued phage libraries
of light- and heavy-chain were precipitated with 20% PEG/NaCl and resuspended in
phosphate-buffered saline (PBS) for the following protein A/L selection process. First,
NUNC 96-well Maxisorb immunoplates were coated overnight at 4 °C with Protein A
(for selection of heavy chain-diversified libraries) or Protein L (for selection of light
chain-diversified libraries) (1 pg/100 uL PBS per well) and blocked with 5% skim milk
in PBST for 1h. After blocking, 100 pL of resuspended phage library (10%2 cfu/mL)
was added to each well for 1 h under gentle shaking. The plate was washed 12 times
with 200 uL PBST [0.05% (v/v) Tween 20] and 2 times with 200 uL PBS. The bound
phages were eluted with 100 puL of 0.1 M HCl/glycine (pH 2.2) per well, followed by
neutralization with 8 pL of 2 M Tris-base buffer (pH 9.1). The eluted phages were
mixed with 1 mL of E. coli strand ER2738 (Aeoo nm = 0.6) for 15 min at 37 °C. Infected

E. coli was titered, and amplified with 50 mL of 2 X YT containing 100 pg/mL



ampicillin at 37 °C overnight. After centrifugation, the bacterial pellet was resuspended

and its phagemid DNA was extracted.

Combination of functional scFv variants into the generic human (GH) antibody
libraries: Each of the GH2-5~24 libraries was assembled in scFv format as previously
described with some modification 3. In the first PCR, two variable domains VL and VH
were amplified separately from light- and heavy-chain library after selection for binding
to Protein A/L by using the primers Vifor (5°-
GGGCCCAGCCGGCCATGGCCGATATTCAAATGACCCAGAGCCCGAGC-37)
with Virev (5°-

GGAAGATCTAGAGGAACCACCGCGTTTGATTTCCACTTTGGTGCCTTGACC

-3%) and Vyfor (5°-

GGTGGTTCCTCTAGATCTTCCTCCTCTGGTGGCGGTGGCTCGGGCGGTGGT

GGGGAAGTGCAGCTGGTGGAATCGGG -37%) with Vurev (5°-
CCTGCCTGCGGCCGCTGACGCCGAGC -37), respectively (linker sequence is
underlined). PCR reactions were performed in a volume of 50 pL using KOD Hot Start
polymerase (Novagen), 100 ng DNA template and 0.3 uM of each primer for 25 cycles
(30 sec 95°C, 30 sec 65°C, 1 min 72°C) followed a 10 min final synthesis step. The
PCR products were digested with EcoRIl and then purified by agarose gel
electrophoresis. In the second PCR, two variable domains were assembled using the
overlapping primers (Sfil and Notl restriction sites are underlined): Overlapfor (5°-

GAGGAGGAGGAGGAGGAGGCGGGGCCCAGCCGGCCATGGCCGATATTC -

3%) with Overlaprev (5°-
GAGGAGGAGGAGGAGGAGCCTGCCTGCGGCCGCTGACGCC -3%). 100 ng of
the purified VLand VH PCR products of the first PCR were used in a a volume of 50

UL using MyTaq Hot Start polymerase (Bioline) and 0.3 uM of each primer for 30



cycles (30 sec 95°C, 30 sec 65°C, 1 min 30 sec 72°C) followed by a 10 min final
synthesis step. The assembled VL-VH fragments were doubly digested with Sfil and
Notl (New England BioLabs) and cloned into pPCANTABSE phagemid vector. The
resulting ligation product was electroporated into Escherichia coli ER2738 at 3000 V

with an electroporator.
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Supplementary Figure S1. Sequence preferences determined with NGS for the VH
designed positions at different panning stage against HER2 for the selected scFv
libraries. (A)~(C) Sequence preference of CDR-H1, CDR-H2, and CDR-H3
respectively. The scFv variants from initial designed library and 3 rounds panning
against HER2/ECD are collected for high-throughput sequencing using lllumina MiSeq
platform. The number of sequences derived for each group is shown on the top of
sequence logo in (A). The calculation of sequence logo is described in previous
publication 4. The background frequency at each position is based on the design (See
Supplementary Table S1% for CDR-H1 and CDR-H2 design details and Supplementary
Table S2 for CDR-H3 design details). CDR position numbering follows IMGT
numbering.
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Supplementary Figure S2. Results of pseudo virus-based microneutralization
assay for the 1gGs that did not shown neutralization activity. (A)~(D) The IgGs
were reformatted from the selected anti-HA trimer scFvs as shown in Fig. 3. The y-axis
shows the relative viral activity plotted against the IgG concentration (x-axis). The
experimental details are described in Methods. The CDR sequences of these IgGs are
shown in Supplementary Table S3, and the numerical values of the I1Cso’s are listed
as >10° ng/mL in Fig. 8 and Supplementary Table S4. The error bars associated with
the data points are calculated with at least three independent repeats of the
microneutralization assay.

11



kDa

70

55
40

35
25

kDa

70

55
40

35
25

Supplementary Figure S3. SDS-PAGE analysis of purified 1gGs. Two microgram
of purified 1gGs were analyzed by the SDS-PAGE under reducing condition. P04 is
glycosylated in the CDR-L1, and P28, SO7 and S45 are glycosylated in the CDR-HL1.
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Supplementary Table S1. Primers for diversifying CDR-L1, L2, L3, H1, H2 in
GH2-5~24 antibody libraries 2.

Targe Pri
rime : .
t Sequencesa Mutagenized residues®

CDRs r

GACCATTACCTGCCGTGCGAGCCAGGATG s s
TT AGC ACG GCG T31
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L101 TT THY THY THY b b b
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
1102 TT THY THY KGG b b a
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L103 TT THY KGG KGG b a a
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L104 TT THY KGG THY b a b
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L105 TT KGG THY THY a b b
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L106 TT KGG THY KGG a b a
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L107 TT KGG KGG KGG a a | a
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L108 TTKGG KGG THY a a b
GTCGCATGGTATCAGCAGAAACCA

GACCATTACCTGCCGTGCGAGCCAGGATG
L109 TTRRY RRY RRY d d d
GTCGCATGGTATCAGCAGAAACCA

GGCAAAGCGCCGAAACTTCTGATA TAC v | s | s
TCT GCGTCC TTC S52 | F53
CTGTATAGCGGCGTGCCGTCGCGTTTTTCG

GGCAAAGCGCCGAAACTTCTGATA THY
L201 THY NCN VSY THY b b p e b
CTGTATAGCGGCGTGCCGTCGCGTTTTTCG

GGCAAAGCGCCGAAACTTCTGATA THY
L202 THY NCN VSY KGG b b p e a
CTGTATAGCGGCGTGCCGTCGCGTTTTTCG

GGCAAAGCGCCGAAACTTCTGATA THY
L203 KGG NCN VSY KGG b a p e a
CTGTATAGCGGCGTGCCGTCGCGTTTTTCG

GGCAAAGCGCCGAAACTTCTGATA THY
L204 KGG NCN VSY KGG b b p e b
CTGTATAGCGGCGTGCCGTCGCGTTTTTCG

GATTTTGCGACCTACTACTGTCAACAG CAT o oo | o
TAT ACC ACA CCG CCG vo2 | T93 | To4
ACCTTCGGTCAAGGCACCAAAGTGG

13




L301

GATTTTGCGACCTACTACTGTCAACAG THY
THY RRY THY CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

302

GATTTTGCGACCTACTACTGTCAACAG THY
THY RRY KGG CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

L303

GATTTTGCGACCTACTACTGTCAACAG THY
KGG RRY KGG CCGNTN
ACCTTCGGTCAAGGCACCAAAGTGG

L304

GATTTTGCGACCTACTACTGTCAACAG THY
KGG RRY THY CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

L305

GATTTTGCGACCTACTACTGTCAACAG KGG
THY RRY THY CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

L306

GATTTTGCGACCTACTACTGTCAACAG KGG
THY RRY KGG CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

L307

GATTTTGCGACCTACTACTGTCAACAG KGG
KGG RRY KGG CCGNTN
ACCTTCGGTCAAGGCACCAAAGTGG

L308

GATTTTGCGACCTACTACTGTCAACAG KGG
KGG RRY THY CCG NTN
ACCTTCGGTCAAGGCACCAAAGTGG

GAGCTGTGCGGCGAGCGGGTTCACCATT
AGC GAT TAC TGG
ATTCATTGGGTGCGTCAAGCTCCCG

83

D31

Y3

H101

GAGCTGTGCGGCGAGCGGGTTCACCATT
RRY RRY THY THY
ATTCATTGGGTGCGTCAAGCTCCCG

H102

GAGCTGTGCGGCGAGCGGGTTCACCATT
RRY RRY THY KGG
ATTCATTGGGTGCGTCAAGCTCCCG

H103

GAGCTGTGCGGCGAGCGGGTTCACCATT
RRY RRY KGG THY
ATTCATTGGGTGCGTCAAGCTCCCG

H104

GAGCTGTGCGGCGAGCGGGTTCACCATT
RRY RRY KGG KGG
ATTCATTGGGTGCGTCAAGCTCCCG

GCAAGGGGCTGGAGTGGGTCGCG GGC
ATT ACG CCC GCT GGC GGT TAC ACA TAT
TATGCCGACAGCGTGAAAGGTCGCTTTACG
A

G50

151

T52

P52

A53

G54

G5

Y5

T5

Y5

H201

GCAAGGGGCTGGAGTGGGTCGCG KGG
ATT KGG CCC THY KGG GGT THY ACA THY
TATGCCGACAGCGTGAAAGGTCGCTTTACG
A

H202

GCAAGGGGCTGGAGTGGGTCGCG THY
ATT KGG CCC THY KGG GGT THY ACA THY
TATGCCGACAGCGTGAAAGGTCGCTTTACG
A

2 Codons for mutagenized residues at CDR regions are underlined; DNA degeneracies
are represented by IUB code (N = A/T/G/C,H=A/C/T,V =A/CIG,K=G/T,R =
AIG,S=G/C,W =A/T,and Y = C/T).

b Residues are in Kabat number. Symbols used: a, W/G; b, F/S/Y; d, G/D/SIN; e,
G/A/ISITIRIP; p, AITIPIS; q, F/YIDIVIN/IIHIL; z, LIIIVIFIM.
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Supplementary Table S2. Summary of CDR-H3 designs for GH2-5~24 phage-
displayed synthetic scFv libraries.

Library name Sequence designs

GH2-5 AwayY
AwbyY

GH2-6 AwabyY
AwbayY

GH2-7 AwabbyY
AwbabyY
AwbbayY

GH2-8 AwababyY
AwabbayY
AwbabayY

GH2-9 ARabbabDY
ARabbbaD¥Y
ARbabbaD¥Y

GH2-10 ARabbabbDY
ARabbbabD¥Y
ARabbbbaD¥Y
ARbabbabDY
ARbabbbaD¥Y
ARbbabbaD¥Y

GH2-11 ARabbabbbDY
ARabbbabbD¥Y
ARabbbbabD¥Y
ARabbbbbaD¥Y
ARbabbabbD¥Y
ARbabbbabD¥Y
ARbabbbbaD¥Y
ARbbabbabD¥Y
ARbbabbbaD¥Y
ARbbbabbaD¥Y

GH2-12 ARFgsttsgMDY

GH2-13 ARFqqqgggaaMDY
ARFggggagaMDY
ARFgggaqggaMDY
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ARFggaqqgaMDY
ARFgaqgqgaMDY
ARFaqqqqgaMDY
ARFgqggaagMDY
ARFgqgaqagMDY
ARFggaggagMDY
ARFgaqggagMDY
ARFaqqgggagMDY
ARFgqgaaqgMDY
ARFggagaqgMDY
ARFgagqgaqgMDY
ARFaqqgaqgMDY
ARFggaaqqgMDY
ARFgaqaqqgMDY
ARFaqgaqqgMDY
ARFgaaqqqgMDY
ARFagaqqqgMDY
ARFaaqqqqgMD¥Y

GH2-14

ARFgststtsgMDY
ARFgsttstsgMDY

GH2-16

ARFqgsysttsysgMDY
ARFqgsytsttysgMDY
ARFgsyttstysgMDY

GH2-18

ARFgsysttttsysgMDY
ARFqgsyysttsyysgMDY
ARFqgsyytsttyysgMDY
ARFqgsyyttstyysgMDY

GH2-20

ARFgsysyttttysysgMDY
ARFgsyysttttsyysgMDY
ARFqgsyyysttsyyysgMDY
ARFqgsyyytsttyyysgMDY
ARFqgsyyyttstyyysgMDY

GH2-22

ARFqgsysyyttttyysysgMDY
ARFqgsyysyttttysyysgMDY
ARFqgsyyysttttsyyysgMDY

ARFqgsyyyysttsyyyysgMDY
ARFqgsyyyytsttyyyysgMDY

16




ARFqgsyyyyttstyyyysgMDY

GH2-24 ARFgsysyyyttttyyysysgMDY
ARFqgsyysyyttttyysyysgMDY
ARFqgsyyysyttttysyyysgMDY
ARFqgsyyyysttttsyyyysgMDY
ARFgsyyyyysttsyyyyysgMDY
ARFgsyyyyytsttyyyyysqgMDY
ARFgsyyyyyttstyyyyysgMDY

Encoded amino acid types

WG

FSY

FYDVNIHL

RGW

NDYH

GS

~lo|<|s|la|loc|w

YS

17




Supplementary Table S3. CDR sequences of anti-influenza 1gGs derived from
synthetic antibody libraries

Antibody CDR L1 CDR L2 CDR L3 CDR H1 CDR H2 CDR H3 Library
F10 TGNSNNVGNQGAA YRNNDRPS STWDSSLSAV TSSEVTFSSFAIS GISPMFGTPN ARSPSYICSGGTCVFEDH

Fl6V3 KSSQSVTFNYKNYLA  YWASTRES QQHYRTPP AASGFTEFSTYAMH VISYDANYKY AKDSQLRSLLYFEWLSQGYFDY

C05 QASQDIRKFLN YDASNLQR QQYDGLPF \Y]:\S/(;ISSFGESTLSY IINAGGGDID é}ggl\;gl\éQQWSAGWERADLV

CR8020 RASQSVSMNYLA YGASRRAT QQYGTSPR KASGYTFTSFGVS WISAYNGDTY AREPPLFYSSWSLDN

Dol RASQDVWGGVA FFSRYLYS QQYYNGPL AASGFTIDNGSIH WIGPYGGFTS ARFYGSGSSSFMDY GH2-14
PO1 RASQDVGWYVA YGSTFLYS QQYYDSPL AASGFTIGDGSIH WIGPYGGSTF ARFFWGINMDY GH2-11
P03 RASQDVWGYVA SWSGSLYS QQYYNWPV AASGFTIDSFGIH FIGPFGGSTF ARFDSNSYSYHGIMDY GH2-16
P04 RASQDVNGSVA SSSASLYS QQGWSYPL AASGFTINSWSIH SIWPFGGFTF ARGYSSFGDY GH2-10
P05 RASQDVGSSVA SSSPYLYS QQYYDYPL AASGFTINDYGIH GIWPYWGFETEF ARFHGSSYYSVMDY GH2-14
P06 RASQDVGGGVA SGTSGLYS QQSSNFPI AASGFTIGGYWIH GIGPYWGSTY ARFNNWEWNVMDY GH2-13
P10 RASQDVNSNVA YWAGYLYS QQSSDFPI AASGFTIDNSWIH SIWPFGGYTY ARFGNVEFDWYMDY GH2-13
P11 RASQDVDNNVA SYASWLYS QQSSGGPV AASGFTISSFWIH GIGPFWGSTF ARFNDWEFYHGMDY GH2-13
P12 RASQDVGYWVA YWTSGLYS QQYSNWPI AASGFTIGDYYIH GIGPSWGSTS ARFYNNHWGFMDY GH2-13
P14 RASQDVGFEYVA SWSSYLYS QQYYNYPL AASGFTIGDFGIH GIWPFGGYTY ARFVNWDGDYMDY GH2-13
P25 RASQDVWGYVA SGSRSLYS QQYYNYPT AASGFTISNGGIH GIGPYGGYTY ARFYGYSGIMDY GH2-12
P26 RASQDVWSGVA YGTTYLYS QQYYSFLL AASGFTIDNSWIH SIGPYWGYTS ARFVFFLPYAMDY GH2-13
P28 RASQDVWYSVA YFATGLYS QQYFNWPV AASGFTINNSGIH SIWPSGGYTY ARFNSSYSSGLMDY GH2-14
P37 RASQDVGNDVA SSARGLYS QQYYNFPI AASGFTFNSWGIH GIWPYWGFETY ARFHGSSYYSVMDY GH2-14
P38 RASQDVWGYVA SWPGGLYS QQYSSFPL AASGFTINDGGIH FIGPYGGSTF AGFIGDYSSYHGVMDY GH2-16
P44 RASQDVNNNVA YWSSSLYS QQYYNFPV AASGFTIDGWWIH GIWPFGGFTS ARSYSGYSGDY GH2-11
P47 RASQDVYYYVA SGSSYLYS QQYYNWPL AASGFTIGNSGIH SIWPSGGSTY ARFGHIDGDIMDY GH2-13
P48 RASQDVWSYVA SYTSYLYS QQYFNWPI AASGFTINSWGIH GIGPSWGYTS ARFGDGDFDLMDY GH2-13
P58 RASQDVYSYVA SSSRGLYS QQYSSFPI AASGFTIGGGGIH WIWPYWGYTY ARFNSYSYSGVMDY GH2-14
S01 RASQDVWGYVA SFPSSLYS QQYYDGPV AASGFTINNYGIH SIWPSGGYTS ARFGLGDYDIMDY GH2-13
S06 RASQDVSSWVA YGTTFLHS QQYYNGPL AASGFTIGGGWIH FIGPYGGSTF ARFNFGFWNHMDY GH2-13
S07 RASQDVWGYVA SYASFLYS QQYFNWPV AASGFTINSSGIH SIGPSWGSTY ARFGIGDIDVMDY GH2-13
S10 RASQDVSYYVA FWSTFLYS QQYYDSPM AASGFTIGGYGIH SIGPSWGFTF ARFNWVINGVTDY GH2-13
S11 RASQDVYSWVA YYSSFLYS QQYYNGPL AASGFTIDNGGIH WIGPYGGSTS ARFGFGLHDLMDY GH2-13
S29 RASQDVFGGVA YWSSWLYS QQYYDGPI AASGFTISDYWIH SIWPSGGYTY ARFNWIVGHYMDY GH2-13
S40 RASQDVGFEFYVA SWSSYLYS QQYYNYPL AASGFTIGDFGIH GIWPFGGYTY ARFVNWDGDYMDY GH2-13
S45 RASQDVGWWVA YGARFLYS QQYFNGPL AASGFTINGSSIH YIGPFGGSTY ARFWHGYNLYMDY GH2-13
S48 RASQDVGWWVA YGTRWLYS QQYYSGPI AVSGFTIGDGSIH SIGPYGGSTY ARFHYGYWNNMDY GH2-13
S51 RASQDVWGYVA SYTTYLYS QQYYNSPV AASGFTIDDWGIH WIWPYGGFTS ARFGFVDWNLMDY GH2-13
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Supplementary Table S4. Protein expression, epitope grouping and assessment of
the neutralizing and binding potencies of anti-influenza 1gGs derived from
synthetic antibody libraries.

1Cy of true
Epitope ECs of cell surface binding (ECso virus
Yield ECs, of ELISA binding (ECs (ng/ml) 1Cs of pseudo virus neutralization
Name Group- (ng/ml) neutraliz-
(mg/L) (correlation coefficient)) (ng/ml)
ing (max. MFI)) ation
(ng/ml)
HIN1 H3N2 H5N1 H7N9 HIN1 H3N2 H5N1 HIN1 HIN1 | H3N2 H5N1 | H7N9
CAJ09 HA | WN/05 HA | VN/04 HA | AH/13 HA | CA/09 HA |WN/05 HA| VN/0O4 HA | CAJ/09 | CA/09 | WN/O5 | VN/04 | AH/13
12.15 20.98 1051 NB 590 s
F10 5.68 | (0.96) NB (0.92) NB (9527) (220) (10535) 1256.98 11.9 ND 12 >2x10
10.68 78.93 6.48 313.63 67 65 610
FI6V. .87 | 214. 21. ND 1 1
ov3 | 98 (0.96) (0.92) (0.92) (0.95) (10125) (16583) (13712) 9214.55 8 3 S
8.44 NB 130 NB . . . .
. . >
C05 3.48 NB (0.95) NB NB (86) (14588) (547) >5x10 >10 10.17 >2x10 2x10
19.37 68.99 NB 569 NB . . .
CR8020 | 1.80 NB (0.97) NB (0.92) 1) (18011) (639) >5x10 >10 4766 | >2x10 52
Dol 9.15 NB NB >10* NB (;\;2) (217?3) (3”\11?’,) >5x10° >10° | >2x10* | >2x10° [>2x10°
54.47 185.09 5900 NB 5940 . . " . s
PO1 12.60 11 (0.94) NB (0.96) NB (3668) (342) (1195) >5x10 >10 >2x10 >2x10° |>2x10
15.61 494 NB NB
. >104 >104 5 5 > 4 5 > 5
P03 13.23 1l (0.96) 10 10 NB (6022) (147) (216) >5x10 >10 2x10* | >2x10 2x10
13.72 1920 3500 3260
. > . > 4 > 5
P04 9.50 | 0.97) NB 2000 NB (6244) (2147) (1603) 62323 146.3 2x10 185 2x10
16.50 2060 NB 190 " . .
P05 15.00 | (0.97) NB NB NB (7950) (176) (1723) 289733 36.6 | >2x10 >2x10° |>2x10
5.59 238.05 1560 NB 260 " s
P06 18.00 | 0.92) NB (0.98) NB (11619) (250) (1356) 135818 135.9 | >2x10 1256 |>2x10
17.40 410 NB NB . \ . s
. . > >
P10 4.93 | (0.97) NB NB NB (9663) (117) (517) >5x10 464.9 2x10 >2x10 2x10
29.22 300 NB 2420
. >104 > 4 . > 5
P11 23.40 | (0.95) NB 10 NB (8164) (303) (924) 953155 104 2x10% | 9293.78 |>2x10
54.94 " 5860 NB 6540 . . " . s
P12 12.38 11 (0.99) >10 NB NB (1995) (209) (883) >5x10 >10 >2x10 >2x10° |>2x10
11.71 125 NB NB . . . s
P14 17.43 1 (0.96) NB NB NB (8337) (154) (328) 4393351 >10 >2x10 >2x10° |>2x10
138.93 761 NB NB . . \ . s
. > >
P25 6.13 11 (0.95) NB NB NB (2376) (152) (318) >5x10 >10 2x10 >2x10 2x10
1191 26.55 75.05 2035 NB 650
. . > 4 > 5
P26 5.45 | (0.96) NB 0.92) (0.94) (8923) (120) (6402) 29596 549.3 2x10 85 2x10
797.79 NB NB NB . . , . .
P28 13.70 11 (0.91) NB NB NB (168) (127) (193) >5x10 >10 >2x10 >2x10° |>2x10
235.68 420 NB 1180 . , . s
P37 22.00 | (0.98) NB NB NB (5028) (199) (644) >5x10 1674 | >2x10 >2x10° |>2x10
94.39 3160 NB NB . . \ . s
P38 22.40 1 (0.96) NB NB NB (988) (137) (240) >5x10 >10 >2x10 >2x10° |>2x10
15.03 100 162.86 466 NB NB . . " . .
P44 9.50 11 0.97) NB (0.96) (0.94) (8478) (127) (188) >5x10 >10 >2x10 >2x10° |>2x10
9.62 610 NB NB s . . . .
P47 6.93 11 (0.96) NB NB NB (10241) (175) (396) >5x10 >10 >2x10 >2x10° |>2x10
15.36 2400 NB NB . . . . .
P48 2.80 11 0.97) NB NB NB (7865) (258) (474) >5x10 >10 >2x10 >2x10° |>2x10
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P58 0.90 11 (2029764) NB >10* 5(839§§ (6225;08) ?65987:; (6376163) >5x10° >10° | >2x10* | >2x10° |>2x10°
S01 9.65 11 (102..9168) NB NB NB (8?:?213) (TY?S) (210?3) >5x10° >10° | >2x10* | >2x10° |>2x10°
S06 9.48 1 ?0277(; NB 323093;3 NB 5222) (]’?1385) (2‘4%) >5x10° >10° | >2x10* | >2x10° |>2x10°
S07 16.43 11 (101.5462) NB NB NB (110671901) ?471100) ?8968?3 >5x10° >10° | >2x10* | >2x10° |>2x10°
S10 3.45 | (1;5070) NB 2(2993)1 NB ( 13 03: 906) ngf 10) ( 17 09909) 1562813 | 349.1 | >2x10* 267 >2x10°
S11 16.98 1 (2;.9789) NB (7089];1) NB (22(7)?)) (2105;) (2‘33) >5x10° >10° | >2x10* | >2x10° |>2x10°
S29 18.18 | (202..9287) NB >10* NB (g?g) (T8?3) (;\IGB;) >5x10° 672.2 | >2x10* | >2x10° |>2x10°
S40 24.05 11 (10§5362) NB NB NB ( 8466206) (1N0|:) (278253 435924 >10° | >2x10* | >2x10° |>2x10°
S45 16.68 11 (20%661) NB 2(209:;? NB (gj;g) 1(:?8;) (4N5|i) >5x10° >10° | >2x10* | >2x10° |>2x10°
S48 10.03 1 (102.5570) NB (703?5715) NB (ggzg) (1N22) (18972; >5x10° >10° | >2x10* | >2x10° |>2x10°
S51 6.75 1 (203.;68) NB NB NB ( 6725940) (3N4%) (4N52) >5x10° >10° | >2x10* | >2x10° |>2x10°
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Supplementary Table S5. Crystallography parameters for the S40-HA complex

structure

HA1/S40-Fab

Data collection

Wavelength (&)

Space group

Cell dimensions (A)

Resolution (A)

Unique reflections

Rmerqe (%)

1/o(1)

Completeness

Redundancy

Refinement

Resolution (A)

No. of reflections Ruork/Riree
Rwork/Rfree

No. of protein atoms/Avg B factor (A 2)
RMSD

Bond lengths (&) /Bond angles (°)
Ramachandran statistics (%)°
Most favored

Additionally allowed
Generously allowed

Disallowed

0.9
c2

a=200.40, b=133.64, c=133.14, =90, S=110.47,
25.0-3.35 (3.47-3.35)

47,477

9.6 (64.5)

17.3 (2.4)

99.6 (100.0)

4.6 (4.7)

25.0-3.35
34,487/1,826
23.0/27.5
11,100/176.1

0.01/1.49

75.0
22.8
1.6
0.6

@Values corresponding to the highest resolution shells are shown in parentheses.

b Stereochemistry of the model was validated with PROCHECK.
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