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Introduction Results

With the rapid expansion of new universal influenza The pMN and pELLA are highly sensitive and specific for detecting virus-specific neutralizing antibodies against
vaccine technologies, there is an acute need to match influenza virus HA (HA1 and/or HA2) and NA and can be used to safely assess antibody functionality in vitro, and in
this with a holistic evaluation of immunogenicity against high-throughput systems (Fig 4 and 5). We demonstrate their utility in detecting serum responses to infection and
multiple viral targets (HA head, HA stalk and NA), vaccination with the ability to evaluate cross-subtype neutralizing responses elicited by specific vaccinating antigens.
subtypes and strains, and to define new correlates of Additionally, we demonstrate their sensitivity for the study of broadly neutralizing mAbs including CR9114 and CDG6.
protection. Using the assembled HA and NA response data sets we show that AutoPlate improves on available analysis software

in terms of ease of use, flexibility, speed and standardisation (Fig 6 and 7).

Methods o — "

a -« ABR/8 (H1) s
2 = AJEN09 (H1) a - Alswine/HN/18 (H1)

- - - g i e g 2 Ao Figure 4: Neutralization of influenza pseudotypes by

A best-in-class mﬂu.enza hemagglutinin (HA) pseudotype £ g e 8 £ w] reference antisera and bat sera from influenza surveillance.
library encompassing Influenza A subtypes HA1-18, 5 = Ko 9 : (a) Neutralization of representative IAV subtypes that have
Influenza B (Vic/Yam), Influenza C and Influenza D has a AN\ c | | previously caused infection in humans (H1, H2, H3, H5, H7,
been developed using lentiviral vector platform _antli tl%)-f(b) NeU_trall(Zszlf)Dn(o;‘ Eset:dci_typt{es rerzresengn? IAV
: i . isolated from swine . (c) Neutralization of pseudotypes
technologies and co-expressed proteases (Fig 1 and 2). (d) that are representative of IAV found in avian populations

(H4, H6, H8, H9, H10, H11, H12, H13, H14, H15, and H16).
(d) Neutralization of H17 PV (Allittle yellow-shouldered

& Aligwi/CA/S (Hd)
= AlcarfHO/12 (H4)

These viruses have been evaluated in influenza

-+ AJdUC/MN/18 (H12)
* Altbg/MNAT (H13)

pseudotype microneutralization (pMN) assays with post- e = bat/Guatemala/060/2010) by bat sera from bat surveillance
= NemhLAS (1) £ * B 7). sampling in Nigeria as provided by APHA. (e) Neutralization

vaccine sera and HA1/HA2-directed mAbs (HAZ2-specific
responses are delineated using HA pseudotypes bearing

of IBV pseudotypes that have caused human infection
(B/Yamagata-like and B/Victoria-like viruses and presplit

~ AbWYOH/18 (H14)
- A/duc/BDA5 (H15)
A/bhg/NLA6 (H16)

immunologically unreactive heads (H11) with a k- IBV).
mismatched stalk (MethodsX 2016)). In parallel lentiviral
vectors pseudotyped with an avian H11 HA and the NA of (€) ﬁ A B
all influenza A (N1-N9) subtypes and influenza B B S S .
' i = Evanecatas (e 100- 9
(Vic/Yam) were produced and used in a pseudotype- ey SHUton
. . E spfsomumnniredigmmamamsssniomsiy  speeimscoirBg - ant-CA/09 (N1) =t 4
based lectin assay, pELLA (Fig 3). An open-source R S s = antunTR0S () LRt ) 2Rale
. . . . e N 4 B/Hong Kong/73 (B)* = -&- anti-SAUS/19 (N2) .
Shiny web application and R library (AutoPlate) was l o 2 oo - artvici () anti-tur/TR/05 (N1) 1.3x103
developed to accelerate data analysis of dose-response T e s = anbFLE Evem kA ant-SAUS/19 (N2) ~ 3.2x10%
curve immunoassays, pMN, pMN-HA2 and NA making anti-VIC/11 (N2) 1.3 x 10
use of established international standards (Fig 6 and 7). T3 NN T anti-B/MY/04 (B/Vic NA) ~ 6.3 x 103
anti-B/FL/06 (B/Yam NA) 3.9 x 104
Antisera dilution
terminal Galactose
Sialic Acid PV source I I I C D E
+ NEURAMINIDASE 1C50
7Y —— 179 — 1 e EEarE
- . 100- 100- [ng/mL]
+ NA Inhibitor/ + Lectin - e - . 3A2 R9114  31.52
+ mAb/ Peanut 2 % .*'/l e CRO114 = = 1H5 e
't s ¢ Ini 2 el S 4 4E9 :
+ anti-NA sera agglutinin- R S A CD6 2 50- . 310 372 ‘)
HRP £ : %t <
2 s 2 , 1H5 287.80
Figure 3: lllustration of main reactions in the pseudotype virus enzyme- S 0- 4E9 133.00
linked lectin assay (pELLA). 1 10 100 1000 & 40 4000 40000 :
@_- mAb [ng/mL] mAb [ng/mL] 3H10 133.90
®—_ Figure 5 : In vitro inhibition of NA pseudotypes by antisera and monoclonal antibodies.
@—t @ 2-fold serial dilutions of sera @ Add pseudotypes ::::slzZzT/17 ::7;‘;&?::;3
C N s ¥
POL ore “/\,w} ,/'::, {“) 8 " X 48h AutoPlate Hocs
N - i Fe :'3.,,;4,4; 4 Home
l §§§§§§§§§§§ §§§§§§§§%§§§ :888\888888813 :8888888?}8&: 8 2)0c seResp—onseModel:speclfythemodelior(hedoserefporisecurveasp—ertheDRMlun—ctlon‘ — :
: ggggggggggz : 888%882;%88: §§§§§§§§§§§§ §§§§§§§§§§g§ el ‘ormula=neutralisation~dilution, curveid=sample_id, fct=drc::LL2.4(), data=data, pmodels=data.frame(1,1,1,sample_id), upperl=c(NA,NA,100,NA), lowerl=c(0,NA,NA,0)
00000000000 00000000000 000000000000 000000000006 9 N 0oy ploration Dose Response Curve 150 Boxplot Virus + Cell Boxplot
Figure 1: Lentiviral pseudotype 4 (oY oo —
prOdUCthn of influenza by plasmld co- EXO001 - Bleed terminal - Virus A/Michigan/45/2015 (H1N1)
transfection. Influenza pseudotypes oo mAb (4F8) s
require the addition of a protease s N \ _;’/\;’5‘“8’
plasmid for cleavage of the HA. The %SM Y . 3 . e —PBS
NA can be provided either as a i N \, f \ iy
plasmid or exogenously (as bacterial = : i e 0 m——
i ICso i .
NA) the day after transfection. SR Exclude wells/plates URibaiifiaald I ot I
k enter metadata j 100 1000 10000 100 1000 10000 100 1000 10000
Serum Dilution
Figure 6: pMN neutralisation assay and AutoPlate Figure 7: AutoPlate output of pMN data

computational analysis
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