WCL41222 Alequine/United Kingdom/PM093/2019 2019// HA
WCL41150 A/equine/United Kingdom/PM082/2019 2019// HA
= WCL41138 A/equine/United Kingdom/PM081/2019 2019/ HA *
== QIM57454 A/Equus ferus caballus/USA/220792/2018 2018/12/08 HA
WCZ55159 Alequine/lowa/1/2021 2021/04/27 HA
WCL41066 A/equine/Oklahoma/9241/2019 2019/06/18 HA
—1_.%1 QJF11728 Alequine/Senegal/13/2019 2019/04/ HA *
AWW21225 Alequine/Concepcion/RO6C/2018 2018/02/25 HA *
AWW21193 Alequine/Concepcion/RO4C/2018 2018/02/25 HA
_.%': AWW20716 A/equine/Santiago/TT10A/2018 2018/02/15 HA
= BAX51235 Alequine/Yokohama/aq100/2017 2017/03/27 HA »*
== ALJ54439 A/equine/Malaysia/M201-2/2015 2015/08/31 HA
———— AKI84292 Alequine/Tennessee/29A/2014 2014/10/21 HA *
ALD19454 A/equine/Sao Paulo/24.19/2012 2012/04/ HA
= AID70584 Alequine/Sao Paulo/1.19/2012 2012/04/ HA *
ACH95682 Alequine/Egypt/6066NAMRU3-VSVRI/2008 2008/06/ HA
AOX49482 Alequine/Sao Paulo/8.FMVZ/2015 2015/09/21 HA
ACH95572 Alequine/Lincolnshire/1/2007 2007/12/15 HA *
ACF20235 Alequine/Guelph/G03-55399/2003 2003/11/15 HA
QCL12403 A/Donkey/China/LC/2018 2018/11/20 HA
AEK98499 Alequine/Down/1/2008 2008/04/21 HA
ADB45176 Alequine/Ahmedabad/1/2009 2009/04/26 HA
AXQ87766 A/Equus caballus/Ulaanbaatar/2/2011 2011/07/05 HA
ACEB81828 A/donkey/Xinjiang/5/2007 2007/12/ HA
QKY60158.1 Alequine/China/JL1/2018 2018/7/30 HA *
AlZ95451 Alequine/Baizak/09/2012 2012/09/ HA
AZB49098 A/equine/China/Sichuan/2015 2015/10/15 HA *
= ACI48804 A/equine/Newmarket/5/2003 2003// HA *
= ———= AO0SB87372 Alequine/Argentina/E652/1999 1999/02/26 HA
% AOS87383 Alequine/Argentina/E6424-1/2005 2005/10/04 HA
——=—= ACA24667 Alequine/Kentucky/1/1991 1991// HA *
———== AAB36979 Alequine/Kentucky/1/1992 1992// HA
QWO71054 Alequine/Pulawy/1/2005 2005/02/ HA *
AAB27733 Alequine/Taby/1991 1991// HA *
—=—=—— AAB36977 Alequine/Kentucky/1/1990 1990// HA *
= ACD85165 Alequine/Kentucky/2/1986 1986// HA
——=— AX078820 A/equine/Quillota/2/1992 1992/05/04 HA
——=— ABY81536 Al/equine/Georgia/3/1981 1981// HA
E ACA24535 Alequine/Kentucky/3/1981 1981// HA *
= ABY81437 Alequine/Kentucky/1/1978 1978// HA
ACD85363 Alequine/Switzerland/1118/1979 1979// HA

———— AAA43111 Alequine/Tokyo/1971 1971/ HA
—r==
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AAA43151 Alequine/Jilin/1/1989 1989// HA *

Supplementary Figure S1. Construct a neighbor-joining phylogenetic tree using n=301 complete equine influenza A (H3N8) hemagglutinin (HA) gene sequences
downloaded from the Influenza Virus Database of NCBI (https://www.ncbi.nlm.nih.gov/genomes/FLU/Database) and GISAID
(https://www.gisaid.org). Highlight selected representative strains with a red start shape.
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Supplementary Figure S2. Construct a neighbor-joining phylogenetic tree using n=301 complete
equine influenza A (H3N8) hemagglutinin (HA) gene sequences downloaded from the Influenza
Virus Database of NCBI (https://www.ncbi.nlm.nih.gov/genomes/FLU/Database) and GISAID
(https://www.gisaid.org). Highlight selected representative strains with a red start shape.



Supplementary Material

Construction of an equine immunoglobin gene primer pool

To the best of our knowledge, no equine immunoglobin genes with corresponding gene loci were
available at the start of the experiment. Based on a comprehensive literature review [20], equine
Ig gene families with supposed variable domains and constant regions either in the heavy chains
or in the light chains were predicted with reference to the homo immunoglobin database. A
comprehensive literature review enabled us to design a primer pool for amplifying both the
supposed five equine heavy chains (VH: vy, §, a, i and €) and the two light chains (VL: A, k) in the
variable domains, as well as the five heavy chains (CH: 1gG, IgE, IgA, IgD, IgM) and two light chains
(CL: Ig A, Ig k) in the constant regions.

Construction of the EIV-HA trimer and EIV-HA-Y97F mutant trimer

An EIV-HA trimer was constructed to bait HA-baited B cells, and an EIV-HA-Y97F mutant trimer was
also generated to assess enhanced gating specificity in equine PBMCs. Trimerized HA, including
HA1 (head domain) and HA2 (stem domain), from an isolate of the main EIV strain circulating in
China (A/equine/XinjiangFuyun/3/2007 (H3N8) (XJ07)), was constructed using a Foldon-guided
self-assembly approach. The extracellular domain of HA was cloned into a plasmid containing a
signal peptide and a hexa-histidine affinity tag at the C-terminus for expression in HEK 293T cells.
A Y97F mutant of HA was constructed as a gating reference, to reduce the nonspecific binding [17].
ELISA assay

To analyze the reactivity of recombinant antibodies to EIV-HA, 96-well ELISA plates were coated
overnight at 4 °C with 0.2 pug/mL of recombinant HA protein. Following blocking with 1 % (w/v) BSA
in PBST, purified recombinant antibodies (10 pg/mL) were added to the wells and incubated for 1
hour at room temperature (RT), followed by incubation with an HRPconjugated anti-mouse IgG
antibody (1:2000) for 1 hour at RT. The enzyme signals were detected using the HRP substrate
3,3',5,5'-tetramethylbenzidine (TMB: BD Bioscience, San Jose, CA, USA), and the reaction was
terminated with 2.5 M H,SO,.The absorbance at 450 nm was measured using a microplate reader
(BioTek, USA).

Surface Plasmon Resonance Assays

The kinetic affinity of each purified recombinant equine Ig (Fab)2 to the EIV-HA trimer was assessed
using SRP with the Biacorex100 System (GE Healthcare), following a previously described method
[22]. An anti-homo Fc CM5-chip was prepared by covalently coupling with a human antibody
capture kit (GE Healthcare, BR100839). Anti-EIV-HA antibody ligands were then immobilized as
reference standards on the CM5 chip. EIV-HA protein samples were injected into the experimental
channel at varying concentrations at a flow rate of 40 pl/min for a binding time of 90 seconds and
a dissociation time of 5-10 minutes. Chip surfaces were regenerated after each cycle using 10 mM
glycine at pH 1.5, with a flow rate of 30 pl/min and a regeneration time of 90 seconds. The kinetics
were analyzed using Biacorex100 Evaluation Software (version: 2.0.1). The kinetic rate constants
(K-on and K-off) were modeled to determine the affinity kinetic dissociation constant (K_D).



