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(Unwanted) Immunogenicity — the anti-drug antibody format

MSD Bridging assay (ECLIA) - commonly used in the assessment of unwanted immunogenicity

H : L
F |

»

’
Y
~
SULFO-TAG
Anti-Drug - Labeled Drug
Antibody /
\R Biotin-Labeled
‘ Drug
P
[

Streptavidin/Avidin
coated Plate

Meso Scale Discovery®, Bridging Immunogenicity Assays

Why not an ELISA?

Better sensitivity and analytical
working range

Homogenous solution phase
incubation simplifies workflow
Shorter assay times — higher
throughput

Not species specific



Early challenges in method development

« Early prototype assays used S1 and g . S"ike . 5
RBD fragments to investigate brotein ,f ) ot
bridging assay potentlalll SRy Sulfo-Tag
* Full length Spike protein was not sinee
available until June/July 2020 A Biotin

 Full length assays required additional
development to reduce background

> Buffer optimization

> Different challenge ratios The Virus ltself
> Concentration in assay Rossi, et al. (2020) Infection volume 48, p.665—669

Envelope
protein E

Coronavirus Spike

* Positive controls not specific (only
cross reactive from SARS)



Final assay — format and precision

 Block Streptavidin MSD Plate
* Dilute sample 1in 20

* Diluted sample is incubated for 1 hour with master mix
containing equal concentrations of biotinylated- and sulfo-
tagged full length spike protein

» Reaction mix is added to blocked plate for 1 hour
* Plate is washed an read on sector imager
« All liquid handling performed on an Integra ViaFlo
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Sample types — serum and WB micro-sample

Fresh Blood
serum separator tube Neoteryx Mitra® VAMS and collection kits
1000 xg 10 minutes Beneflts
At home sampling, no need for a clinic visit or venipuncture
OR CE Marked, FDA Class 1 devices
0 Devices can be shipped directly to us
R Barcoded, logged straight into our LIMS system for chain of custody
Eution, 2hrs and ease of reporting

Dried Blood
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Questions over approach

» Do we need a tiered approach? What about
confirmatory analysis??

« What about how we normally validate an ADA assay?
Selectivity etc..

 Analytical Sensitivity, PCs are not as good as real
positive samples — can we justify not having the 100
ng/mL box ticked?

« Should we not be analyzing in duplicate?
* What regulations should we be working to?

Instrument signal
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The pathway to assay roll out*

---------------- - Labware LIMS

o . Method @ Analytical Clinical
development ® Validation Verification
® o
0 Serum 0 Serum
g a(i[rurr\l/AMS =  Cut point = Verify CP with greater n
Itra = Precision » Cross-reactivities
= Stability =  Sensitivity/Specificity

= Equivalence with other assays
a Mitra VAMS

Verificat d validat thodol d le sets f luation of f Verify CP

* Verification and validation methodology and sample sets for evaluation of assays for .

SARS-CoV-2 (COVID 19), Royal College of Pathologists. document reference number: Concordance with serum 10
G222-3 (2020).



Log result

Assay Validation - Cut point establishment
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possible, while maximising the sensitivity. The sensitivity

point on the curve which is closest to the top left pandemic samples

corner is at specificity 1 and sensitivity 0.9691,
which is attained at thresholds between 385 and
1,400 RFU.
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Assay Validation — Precision & Stability

* Precision — Intra/Inter-run and inter-analyst « Stability
(3 analysts, 6 runs each of three plates) o Serum

* Benchtop 24 hrs, 3 x Freeze/Thaw,
- Long term frozen at -80°

Mean 115 973 4181 56106
StdDev.  16.6 169 741 10886 _
CV% 14.5 17.4 17.7 19.4 o Mitra sample
n 156 156 156 138 « Dried tip stability at RT and 35°C for 7
| n~c | per | PC2 | PC3 days (covers postage period)
Mean 112 1057 4587 19982 * Eluate - Benchtop 24 hrs, 3 x
SD 18.5 1] Gl 4566 Freeze/Thaw, Long term frozen at -80°
CV% 16.4 17.1 17.8 22.9
n 80 80 80 80

« PC1 and PC2 = Seracare Accurun controls.
PC3 is high responding clinical sample
* All plate values are normalized to PC1,
hence a positive sample is >1. 12



Serum clinical verification

Bridging assay to detect SARS-CoV-2 antibodies . T
using Full-length Spike Protein Days post Reactive | Non- % Sensitivity

PCR Reactive | Positive | % (95% ClI)
confirmation

100000

v
YV
WY

] EEE I 19 19 0 100
M 44 43 1" 98
v 31-50 11 0 100
. FeWARCEVER 45 44 1* 98.0 88.4 — 99.6
€ 10000 " w
.9 V":"
< ' The assessment of sensitivity was performed on a cohort of COVID-19
E ] - patient samples where infection by SARS-CoV-2 had been confirmed by a
2 o0 . PCR test 21 days prior to the sample being taken. In this case the assay

demonstrated 98% Sensitivity.

Positive Ab samples by Positive by Negative by
Comparator assay LGC assay LGC assay

Roche Elecsys Anti-Sars-CoV-2

v

100 7

Prw-parlniem ic SARS-Ce:I-z PCR+ All SARS-CO'V-Z positive SerOIogy assay 47 47 0
n =210 21 Day Post (PCR+/Ab+)
n =45 n =129
Abbot SARS-CoV-2 IgG assay [C:XIN: Y. 1*
Siemens SARS-CoV-2 Total
(COV2T) assay 67 67 0 13

* Sample confirmed as Ab negative by both Roche Elecsys and Siemens assays



Have we got the cut point in the right place?

Individual Screening Data from Clinical Verification
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Serum clinical verification

Assessment of serum samples for specificity used 377 pre-
pandemic samples including the following disease state or
interference assessments

Confounder samples

O o0 OO0 O OO OO0 OO0 OO0 o0 o

39 Coronavirus HKU Ab+

39 Coronavirus OC43 Ab+

40 Coronavirus 229E Ab+

38 Coronavirus NL63 Ab+

4 Parainfluenza Ab+

4 Influenza A Ab+

4 Influenza B Ab+

4 Respiratory Syncytial Virus Ab+
2 Rheumatoid Factor

2 HIV+

4 Enterovirus Ab+

31 EBV Nuclear Antigen positive
24 CMV Ab+

16 HBs Ab+

2 Immune thrombocytopenia (ITP)

Interference samples

@)

O O O O

2x hyperlipidaemia patient samples

2x hyperlipidaemia (spiked to 4mg/mL)

2x hyperbilirubinaemia (spiked to 30 pg/mL)

2x haemolysed (3% equivalent to (>250 mg/dL of free haemoglobin)
2x Biotin (spiked to 1200 ng/mL)

Category I O e S

Negative samples:
Pre-COVID era

Interference samples

Confounder samples

301

0 301 100
0 10 100
0 66 100

377 0 377 100 98.7 — 100%
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Additional Mitra Eluate clinical verification

Comparison between serum values and surrogate mitra Paired venous draw serum and capillary “finger prick”
samples (comprising of red blood cells from a healthy donor Mitra samples, from volunteers at LGC, were
combined with serum from pre-pandemic or confirmed COVID- assessed for concordance.
19 patlents). Paired samples for SARS-CoV-2 Ab assay
(n=56)
1000 5 100 =

100 4 : . . . . . . . .
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A1l A2 A3 A1l A2 A3 A1l A2 A3 A1 A2 A3 A1 A2 A3 A1 A2 A3 T T
Serum Mitra

Sample Type

0.01

Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
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Labware LIMS

SClEnce Covic ol one 5] This is the Covid Home screen, the workflow is as follows:

for a safer world
i

Exit Log Out

- Create new clients/sites as required
R e e i o T — : - Upload Mitra tip kit barcodes
P o e . - Linking a shipment with a client.
A T———— : B e g o " - Sample batching and QC checking
- After analysis - run reviewed, accepted or rejected.
= R Reporting

057_
21 §QVP12008 SOVIDD20.08-  sr0me oMLY 20

Pl ASSIGNED ABHLBANDEKAR

- any AccesTeD ABHLLBANDEKAR,

O covip_iz0. . 26-AUG: ANDERA i J/Client/Cs/Users/abhi.bandekar/Documents/Abhi COVID_I20-08- View U
G8lags 2" |covio-20-08059 any 30 AesmpsaR AccepTeD Ao asaisct - JEUR e 505 aBh 36-AUG_2020.0¢ R 2ccent
O covip_izo- 26.06- ResuTs 25 J/Cient/C8/users/abhi bandskar/Documents/Abhi COVID_120-08- Clear  View
0s-go§  COVID_D20-08-059 (27 20 ABHLBANDEKAR Ererep UG- WALDAKAYE  poquments/ABHICOIG/Fie/ 006_ABHI_26_AUG_2020.xt Results Run
O covio_iz20- 27-0U6- o Resuts 27 « J/Client/CS/_LW QuickAccess/Covid Prototype | COVID_120-08- Clear  View
os-008 X2 (Any 20 OWEN.CROSS gnrerep 4G ALICECOUSING gy 004_OWEN_CROSS_26_AUG_2020.txt Results Run
o R —— 7 TP —— view Cancel Science Covid-19 Run Review
2 forasaferworld
0 covio.izo- 27-006- resurs 2 - J/Client/Cs/ LW Quickiccess/AOA Example  LGC3051830820 RUNODG_1_10-MAR-  Clear _ View H
COVIDI20- o6 e GenTeST2  Any 29 owencross SESATS - aucecousns (5 LS ssqno Clear e d Exi | Logou
O covip_izo- e 27 e —— Run: COVID_I20-08-006 | Date of Analysis: 26-AUG-20 | Analyst: WALDA.KAYE [ ccopiron |
SOV 120- 1651 Aoy 29 oweN.CRoSS  CONFIRNED UG- ALIGECoUSINS Bl e J———
O covio_izo y 28006, § 28 B /Chent/CS/_LW Quickhccess/Covid Prototype | COVID_[20-06- View U . s
SOUID_120- covip_o20.08.062 any W owencross rexcTED UG- aucecousivs COVID 120,08 0 i st Cut Point Controls
e — - - - R — covib_oc_cec3aas1

Showing 110 37 of 37 entries

Py
QC Samples
s T VWod T Response % i Range 5 Gk OF ndex S | Resit - Commart A Commart s Remastors— v vaszon— Ll
nid Reject

‘Cowd 19 Negative Control 200 PC Range: 750-1250
Warnings

This is the plate review screen after data import.
On the right hand side we have the plate level data.

Top table shows the cut point control data.

‘Covd primary Sample.

Middle table is the Positive and Negative QC data.

At the bottom we find the unknown sample results.

03 Negative

**All data is fake data created for testing so it may be inconsistent**



Whats next...

The MHRA are very clear that an assay such as
this would be classed as a diagnostic medical 1 :
device. 1 - - ]

» UKAS position on accreditation of COVID-1g testing under ISO/IEC 170252017

27 July, 2020

As such, it requires a CE mark (done) and
performance under an ISO15189 or ISO17025
quality system (pending inspection).

T s |

Background

h

Laboratories accredited to ISO 1518g:2012 or ISO/IEC 17025:2017 can apply to include COVID-1g testing in their
accreditation, using the AC COV form. It is acknowledged that to increase the national testing capacity, it may be
necessary for non-clinical laboratories accredited to ISO/IEC 17025:2017 to be utilised. UKAS believes that there are

. certain circumstances where this may be entirely appropriate to do and this position is confirmed by the UKAS

™ MedLabs Technical Advisory Committee (TAC). The TAC provides technical advice to UKAS on matters relating to the
development and operation of the accreditation process. This position statement is to clarify the circumstances under
which ISO/IEC 170252017 accreditation would be appropriate

W
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An end-to—end solution (its not all about the assay...)

'7neoteryx‘ A A
Y e A A

= Barcode linked

——) 0 named 7 &
Neoteryx direct shipment to individual via pl 4
homes app or other?

1)  Barcoded blood

R % 20pL dried blood
collection kit including S
pro-addmssed |I|| |I "ll collected onto Mitra tips
shipping bag (for home
testing)
2)  Or distribution of kits via i it
ahub lome tes
3 samples mailed
P - direct to LGC
y using pre-paid
r# packaging
‘€ (ambient
O no l\ \ temperature)
P A"
s [T e ] —
Ditgeﬁs ed Plates are read )
pebiesin and data uploaded Mitra samples are
reported to to LIMS unpacked, logged
individuals into LIMS using
barcode & placed
in 96-well rack
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Thank you for listening

richard.hughes@lgcgroup.com
pharma@lgcgroup.com

Tom Wilford g e Owen Cross
=~ Mike Wright /,’ ™ Fiona MacVicar Jack Hodges
- Coral Munday =g Jan Stewart Stacey Forde
| Rachel Green % Rachel Hawkins Russell Garlick
David Butler Jessica Pawlak

Simon Cowen Aydin Parast —




