Introduction

A cell-based transduction inhibition assay was developed

to measure neutralizing antibodies to AAVS In human
serum using a reporter vector encoding

assay, whi

guantitative -
the mid-poin

ucliferase. The

ch reports neutralizing antibodies (NAb) as semi-

Iter values, determined titers by calculating
t (IC50) of a 7-point titration curve using
4-parameter logistic regression. Although overall variability

of the assay was In line with expectations for a cell-based
assay, a higher reporting range was desired in order

to further deve

SBecause t

ne C

titers as tr

Urve

op the assay as a potential diagnostic.

1t algorithm for this method calculates

e Mid-pol

Nt of the titration curve, iIncreaseoc

variability can occur when titration curves do not have
clearly defined asymptotes (example in Figure 1) as

the curve-fittir

g software extrapolates to determine

asymptotes. This primarily affects samples with higher

titers as suc
the right of 1

N samples may not have enough points to
ne IC50 to define a |

ower asymptote; tnis

consequently impacts the upper reporting range of the
assay. I'herefore, an effort was undertaken to increase the

reporting range o
assay for higher t

150

-
o
o

% Neutralization
N
o o

o
S

" the assay by Improving precision of the
iter samples.

Not Constrained

—-o- (Calculated IC50 = 893
-#- (Calculated IC50 =523

10

\

100 1000

Dilution

10000

Lower Asymptote Constrained

150

100

50

% Neutralization

—-o- (Calculated IC50 = 513
-# Calculated IC50 = 509

10

\

100 1000

Dilution

10000

Figure 1. Calculated IC50 Variability. Two independent replicates of the
same sample (each replicate consisting of 7 dilutions with triplicate wells per
dilution) had different calculated 1C50 values (52% relative difference) despite
nearly overlapping neutralization curves (left panel). WWhen the lower asymp-
totes of the same curves were fixed to zero (right panel), the IC50 values
were comparable (1% relative difference), indicating the impact of asymptote
extrapolation on calculation of IC50 values.
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Additionally, a study was performed to compare titers of healthy donor serum samples
(N=30 samples) tested with the original and modified methods. Linear regression of
results between the two methods showed a strong correlation (R-squared 0.963)

(Figure 6); therefore, results between the two methods differ in a predictable manner that
can be described by a mathematical equation, thus facilitating comparisons between the
two methods. Moreover, an additional optional reflex step (pre-dilution so that titration
curves start at 1:18 dilution rather than 1:2 dilution) was investigated to further increase
the reporting IImit by retesting samples, If needed, at a higher starting dilution. With the
reflex step, the assay was linear for titer values up to 4400 (Figure 7). Between-operator
precision was also evaluated for two samples that required reflex testing (titer values of
1879 and 3747) and precision (n=45 replicates per sample) ranged from 13% to 15% CV.
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Figure 2. Impact of Lower Asymptote Sample 1 S ampl e 2 Figure 4. Comparison of Dilutions with 7-Point Figure 6. Correlation Between Results 9 ptvs 7 pt
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Figure 3. Impact of Lower Asymptote on Assay Linearity. One high titer sample was diluted in negative serum at several Figure 5. Impact of Increased Points on Curve on Assay Linearity. One high titer sample was Figure 7. Linearity of 9-Point Titration Assay with Reflex. One high titer sample was diluted in
relative concentrations to generate a total of 12 linearity samples. Each of the samples was then titrated (consisting of 7 dilutions with diluted in negative serum at several relative concentrations to generate a total of 9 linearity sampiles. negative serum at several relative concentrations to generate a total of 8 linearity samples. Each of
triplicate wells per dilution to calculate IC50 values, represented by symbols on each graph). Each data set was evaluated without Each of the samples was then titrated (consisting of 9 dilutions with triplicate wells per dilution to the samples was then titrated (consisting of 9 dilutions with triplicate wells per dilution to calculate
(left panel) and with (right panel) constraint of the lower asymptote to zero, and linear regression of the resulting IC50 values was per- calculate IC50 values, represented by symbols on each graph). Linear regression of the resulting |C50 values, represented by symbols on each graph). Linear regression of the resulting IC50 values
formed to evaluate the linear range of the assay. Without constraint, the assay demonstrated linearity up to a titer value of 470, IC50 values was performed to evaluate the linear range of the assay. With a 9-point titration, the was performed to evaluate the linear range of the assay. The linear range of the assay with reflex
but increased to 684 following constraint of the lower asymptote to zero. linear range of the assay was extended to 1100 (compared to 684 using 7-point titration and was 109 to 4400.
constraining the lower asymptote to zero as shown in Figure 3).

Conclusions

he modified assay had an increased upper reporting
imit allowing comprehensive measurement of high titers
of pre-existing NAb while maintaining consistency with
the predecessor assay. With an optional reflex step, the
upper reporting limit was increased further. The modified
assay had acceptable precision and results had a strong
correlation to the original method. This approach can

oe applied to other projects or methodologies where it

IS Important to extend the reporting range of a method
without losing continuity with the original method.

Two different approaches were considered to increase

the upper limit of the assay: (1) changing the algorithm
used to calculate titer values from titration curves,
specifically to constrain the lower asymptote to zero;

(2) addition of points to the titration curve, specifically
iINncreasing from 7 to 9 points. A retrospective evaluation

of validation data was performed to test the first

approach (changing the algorithm) whereas new data
were generated to evaluate the second approach (addition
of points to the titration curve). Sulbsequently, the modified
assay was validated using native human serum samples
at titer values spanning the range of the assay.
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