Multiplexed Assays for Detection of IgG Antibodies against AAV
Serotypes aans

Teri Ngo, Gabrielle Dunn, Rayven Brown, Jocelyn Jakubik, George Sigal, Seth arm
Harkins, Jeff Debad, and Jacob N. Wohlstadter

Meso Scale Diagnostics, Rockville, Maryland, USA

CONTACT INFORMATION: Jocelyn Jakubik email: jjakubik@meso-scale.com

A typical IgG functional assay test consists of calibrator curves, controls, and
P U R POS E R ES U LTS samples representing ULOQ and LLOQ. Twelve commercially-sourced normal
We present a quantitative, multiplexed serology assay that can be used to Si | R ibils . . human serum samples were chosen for. potential product release testing. Each
measure circulating antibodies against Adeno-Associated Virus (AAV) serotypes. Signal Reproducibility Representative Data and Dynamic Range sample was tested in 4 replicates. Precision was evaluated by calculating the CV
AAV Serology plates were tested for signal reproducibility across wells and plates. All nine Selected samples of the screened serum were used to build AAV Serology Calibrator 1 for these 4 measurements.
multiplexed AAV assays passed the intraplate reproducibility Coefficient of Variation (CV) and AAV Serology Controls 1 and 2. The calibrator allows for quantification of serum
specifications as designated in Table 2 below. antibody concentrations. 10° —
. =TT Using MSD assigned concentrations for the AAV Serology Calibrator 1, control LLOQ
Bj E TIVE Analyte and Signal Reproducibility _ o - : o 102
y : vt | anva | aavs | A oo T o] aave | Aavs | Aav concentrations as well as the Upper Limits of Quantification (ULOQ) and Lower Limits of _ 107
. : etric ec .r : - — =N .
Our main goals were to assess the assay using pooled serum samples, P PHP.eB Quantification (LLOQ) were assigned for each assay. E ¢ — e ! == =
. . . P 1 = L4 o o
monoclonal and polyclonal antibodies to demonstrate reproducible and specific cV :\‘:;:‘;;aeps'ate <18% | 99% | 62% | 91% | 104% | 7.4% | 86% | 12.8% | 154% | 4.8% o = 0 ¢ : X : : i . : :
antibody detection and to generate representative data with individual human Average Intra- ) ] ] 10 ] ] 7 | 700 | 707 o . < ) : : . ' : 3
- - - < 0] .
serum samples. We also established a pooled serum calibration standard and plate CV =10% 8.1% | 5:3% AT | TE% 5-8% P P 0% | 5% £ 10
demonstrated its effectiveness to quantify samples. MIUEPIC | <13% | 113% | 7.8% | 48% | 86% | 67% | 68% | 101% | 10.2% | 7.0% g
S 10-'-
Average Signal 1,500- Yy c E— .
by Batch (ECL) | 1,000,000 | 249424 | 208,583 | 50,272 | 67,277 | 94,221 | 85712 |233,966 | 93,743 | 105,312 £ S . —
3 1024 . : ° 0 $ . o
Result | PAss | Pass | Pass | PASS | PAss | PAss | PAss | PASS | PASS | 2 : L
M ETH O DS Table 2. Representative data demonstrated consistent performance using a pooled serum based g 103-L— . . . . . . . .
- _ _ o calibration standard, diluted to a level within the linear range of the assay, and tested using the h QP P SIS RS R
The assay utilizes 10-spot, 96-well assay plates directly coated with optimized standard assay protocol v W QQg' A ‘;;‘ A
concentrations of empty-capsid AAVs along with an electrochemiluminescent v?A v
(ECL) detection system to simultaneously detect IgG antibodies to antigens in - 5. 19G functional testi _ lected set of 12 m— m .
Table 1 Specific Binding of Anti-AAV Monoclonal and Polyclonal Antibodies 1 o, O S e o e
) - 10 ] 1 ] | ] T o . [ Wal . o,
MSD® Technol Spot # Antigens gp _ = rgm T to identifv antibod ol of disfin Ysh'n - otwoen AAY 104 102 102 10 10° 10' 102 10° serum samples demonstrated precision that met specifications (< 20% CV) for 10 positive
| échnology Spot 1 AAV 1 AiSAng, vtz |AEinfelinnioel 1) ety clnteelcs Gejpelolic er QUEILINg LIsiling) [ Concentration (AU/mL) samples. Two negative samples with concentrations below LLOQ are included.
MSD’s electrochemiluminescence Spot 2 AAV D serotypes or with broad reactivity across serotypes. Selected antibodies can be used as QC
detection technology uses Spot 3 AAV 5 reagents to confirm correct coating of antigen arrays. Tes’gn_g of commermally-spurced Figure 3. Representative calibration curves demonstrate 3-4 logs of dynamic range for all assays.
SULFO-TAG™ labels that emit light Spot4 | AAV PHP.eB normal human adult serum samples showed antibody activity was present against all the
upon electrochemical stimulation Spot 5 ] printed AAV serotypes. . CONCLUSIONS
. ey X 10° 10°
initiated at the electrode surfaces Spot 6 AAV rh10 Antibody Target 5 AAV 1 —5 AV 2 —=_AAV 5 _ _ . _
of MULTI-ARRAY® and MULTI- Spot 7 AAV DJ | SR —a- Control 1 : —A&-Control 1 The multiplex AAV ECL serology assay provides sensitive, high throughput, and
. PO Antibodies AAV1 AAV5 |AAVPHPeB| AAVrh10 | AAVDJ | AAV6 | AAVS | AAV9 o o 10" o . el t of anti-AAV antibodv (IaG) level Itiol
SPOT® microplates. Spot 8 AAV 6 _ _ _ simultaneous measurement of anti- antibody (I1gG) levels across multiple
Spot 9 AAV 8 AAV 2 rAb 0.02% 000% | 002% | 000% | 127% | 001% | 003% | 0.00% € 10 € - £ 101 AAV serotypes, supporting its use in AAV-based gene therapy applications.
Spot 10 AAV 9 AAV 5 rAb 0.02% 0.02% 0.02% 0.01% 0.14% 0.03% 0.03% 0.03% < — £ Signal reproducibility, specificity, and sensitivity were assessed for individual
AAV 8 hAb 0.06% 0.00% 0.00% 0.00% 32.3% 0.00% 0.00% 0.02% g 105 2 105 2 0% - ‘hadi
serotypes using reference serum and monoclonal and/or polyclonal antibodies.
Table 1. AAV antigens used in study. AAV 9 mAb 0.00% 0.00% 0.01% 0.01% 0.00% 0.41% 0.00% 0.00% » » 5 ypP 9 poly
_ _ AAV X rAb 57.4% 10.0% 555% | 100% | 33.6% 39.8% 55.8% 54.1% 69.2% = e e | o _
Electrochemiluminescence Technology Serum-01 - 33.2% 8.34% 14.6% 16.0% 13.7% 59.6% 32.9% 21.0% AAV vectors are commonly used in gene therapy but pre-existing anti-AAV
* Minimal non-specific background and strong Serum-02 451% | 506% | 104% | 202% | 154% | 71.7% | 19.3% 16% o 1 antibodies pose a concern that may impact treatment efficacy. Serological
responses to analyte yield high signal-to- Table 3. Representative percent differences in cross-reactivity between antigens and their respective Concentration (AU/mL) Concentration (AU/mL) Concentration (AU/mL) analysis, SU_Ch as IS p_OSS|b|e.W|th thlS_mU|ltlp|€X assay, IS_CFUC|a| for
background ratios. antibodies. Data is normalized to the highest signal for each antibody/serum sample. 10° 10° 10° understanding these interactions. While virus neutralization assays are
MULTI-ARRAY Plate _ ® The stimulation mechanism (electricity) is S le Testi “a Gontrol 1 “a_Gontol 1 8 el considered the gold standard for specificity, they are time-consuming and labor-
decoupled from the response (light signal), ampie iesting i0f: | foy = | L R intensive, highlighting the need for more efficient workflows in drug development.
minimizing matrix interference. A set of >100 commercially-sourced normal human adult serum samples were screened for g z )
: : : : : " T S 104 S 104 S 10%4 : : :
® Only labels bound near the electrode surface the presence of anti-AAV antibodies. The horizontal line within each plot indicates mean i g 3 We demonstrated that this prototype multiplex serology assay precisely
LiGHT weasyedsional S are excited, enabling non-washed assays. ECL signal for each AAV serotype. T 10 T 10, g 101 quantifies IgG antibodies binding to multiple AAV serotypes (AAV1, AAV2, AAVS5,
’\ Emiting Lght ® Labels are stable, non-radioactive, and directly | AAV 1 v Ay s & & Z AAVG6, AAVS8, AAV9, AAV DJ, AAV.rh10 and AAV PHP.eB) and offers a simpler,
PN mN Chem: conjugated to biological molecules. g ;%’f‘iei C"r’é’g:;’;?: S)%cum e s o L Ly 10%1 scalable alternative to traditional virus neutralization assays.
!4 Chemical Ener . . - . . o~ *eggsssenis”’ s— 'f::gggsf" ~106-
L ¥ \f/ ’ ® Emission at ~620 nm eliminates problems with P g £10% RiHY 8 i g | |
[ Rulbpy)e Rulbpy) TPA TPA Electro- : each AAV serotype. g 10 i e e g 101 ngdilite. §1° BT 1010-3 102 107 10° 10 102 1010*i 102 107 10° 10" 102 m:m-ﬁ 102 10°  10° 10"  10°
\_A/ Bectocenicl it colo_r SUEENTITE, o " :° g . concantationiBaimb) EancentifionANImE) Concentration(Atimt) References: MSD-based assays facilitate a rapid and quantitative serostatus
® Multiple rounds of label excitation and emission 2.0 ) 2 01 E C 0 I S o ik - > : y 2 @l el 9
E?:c“;:_k/ '.‘ enhance light levels and improve sensitivity. 1o e ) o s A profiling for.the presence of anti-AAV antibodies. 2022. .Haar, J, et al. Mol Ther
| : “ T ® Carbon electrode Surface haS 1OX greater P AAV.rh10 — 10°- ~ontrol 2 1054 - itro 10°- ontrol : MethOdS Cl|n D€V25360'369 httpS//pmeedan|n|mn|hq0V/35573045/
binding capacity than polystyrene wells. : ) ) )
RCUSROIE ectrode ® Surface CoatingS can be customized. ;2‘::: gws' : g::: Sogesess g i % R g 10 For Research Use Only. Not for use in diagnostic procedures.
3..104 °:§§§§§;. ‘8’104- :::E§§§§§Ef° ‘§"1°4 ---.:;.::; ----- g 3 % 3 % 3
Figure 1. Schematic of MSD ECL technology. T 1 g" i T e i 2 = 2 s 5 107 5
A prototype multiplexed AAV serology panel (AAV Panel 1) was developed to __ L L Ly @90
detect antibodies against AAV capsid antigens. The 96-well plate contains arrays AV 6 Meso Scale [liscnverv®
. . . . . . . 10" 7 T 7 1 10" T T T T 10° Y T T T
of AAV antigens from different serotypes within each well. Antibodies in the 10 ARV ARV 100 07 107 400 00 07 100 07 107 400 400 07 0 16% gt 100 q0' 10 A division of Meso Scale Diagnastics, LLL.
sample bind to the antigens on the spots and an anti-human antibody (IgG) ™" ottt . i - S A R S . sl o o o
. . h MSD® SULFO-TAG iS used for detection The Iate iS read on an 5105_ " § 4 :: § 4 , - - . . . . MESO SCALE DISCOVERY, MESO SCALE DIAGNOSTICS, MSD, mesoscale.com,-www.-mesoscale.com, methodicalmind.com, www.mgthodlcalmlnd.com, Booster
Conjugated Wlt . p =10 ; §10 . §1o . ' Flgure 4 TypICG/ Ca/lbratOI‘ cuyrves for a// nine AAV GSSGyS usmg AAV Serology Callbrator 1 Pack, DISCOVERY WORKBENCH, InstrumenthIf, II:/IESO, Mespf:}phere, Methodical Mind, MSD GOLD, MULTI-ARRAY, MULTI-SPQOT, chkPIex,PIID-rE(;(dlIJ\;tSIgnI;, SI:ICTOR,
MSD instrument Wh|Ch measures the I| ht emltted from the MSD SULFO_TAG 5. | '3:5551:" = 10 ;::::;::353:::-- = 10 ,;::;;;5:55:3- ) ) ) ] ) SECTOR HTS', SECTOR‘PR, SULFO-TAG, Tez-alen , TrueSensitivity, TURBO-BOOST, TUBBO-TAG, N-PLEX, R-PLEX, S-PLEX, T-PLEX, p-PLEX, V- , (design),
’ g 50 seaiiiie; 5 HH g liiiiee Calibrator curves use 7 points (1:4 serial dilutions) plus a blank (not shown). AAV Serology MSD (luminous design), Methodical Mind (head logo), 96 WELL SMALL-SPOT (design), 96 WELL 1-, 4-, 7-, 9-, & 10-SPOT (designs), 384 WELL 1- & 4-SPOT
' ' ' ' ' ' itati P 102- & 1 ® 102- o (designs), N-PLEX (design), R-PLEX (design), S-PLEX (design), T-PLEX (design), U-PLEX (design), V-PLEX (design), It’s All About U, Spot the Difference, The
The plate IS L_Ised In Cor_nblnatlon Wlth a CallbratOr for quant|tat|0n, ContrOIS’ and a i o o . Control 1 and Control 2 are 0/50 ShOWﬂ. Biomarker Company, and The Methodical Mind Experience are trademarks and/or service marks owned by or licensed to Meso Scale Diagnostics, LLC. All other
deteCt|On ant|b0dy (ant|'human IgG) Serum Samples SanimSampes SOTSAMPIES trademarks and service marks are the property of their respective owners.
©2024 Meso Scale Diagnostics, LLC. All rights reserved.



https://pubmed.ncbi.nlm.nih.gov/35573045/

	Slide Number 1

