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Abstract: A method to measure the antibody-dependent cell-mediated phagocytosis (ADCP) potency of anti-
CD38 mAb was developed based on design of experiment (DoE) with a Jurkat/NFAT/CD32a-FceRly transgenic
cell line as the effector cell, the Daudi cell line as the target cells, and luciferase as the detection system. The DoE
method was used for optimization of experimental parameters and methodological validation. The results show that
anti-CD38 mADb exhibits a dose-response relationship with the following four-parameter equation: y = (A — D) /
[1 + (x/ C)?] + D. Several experimental parameters were optimized by statistical experimental design and deter-
mined as follows: the working concentration of anti-CD38 mAb was 800-20.81 ng-mL™, the density of the target
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cells was 7.5x10" per well, and the density of effector cells was 2.5x10* per well, with an induction time of 6 h.
The method showed good specificity. The recovery rate for samples from 5 different groups showed that the
relative potencies of anti-CD38 mAb were (59.97 + 4.74) %, (82.44 + 5.15) %, (110.69 + 11.71) %, (129.23 *
5.22)% and (162.15 + 3.66) %. The recoveries ranged from 103% to 120% and the RSDs of the above results were
all less than 11%. The linear detection range was 50%-150%. Based on DoE design, this method for measuring
ADCP potency of anti-CD38 mAb was optimized and validated with good specificity, repeatability and accuracy.
This method can be used for evaluation of ADCP biological activity of anti-CD38 mAbs.

Key words: anti-CD38 monoclonal antibody; antibody-dependent cell-mediated phagocytosis; biological
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Table 1 Implementation of Plackett-Burman (PB) design

Run  Target cell Effector cell Inductiontime Dilution buffer

- - + +

1
2
3
4
5
6
7
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+ 0+ o+
+ o+ 0+ L+
+ o+
+ o0+
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Figure 1 Dose-response curves of three different initial working concentration with two-fold dilution (A) and three different dilution folds

with initial working concentration of 800 ng-mL™ (B) tested to optimize the working concentration of anti-CD38 mAb. FI: Fold of induction

Table 2 Implementation of optimal (custom) design
Target Effector Induction Target Effector Induction
Run . Run .
cell cell time cell cell time
1 -2 +1 +1 22 -1 -1 -2
2 -2 +2 +1 23 +2 -2 +2
3 +2 +2 -1 24 -1 -1 +2
4 +1 +1 +2 25 -2 +2 -1
5 +2 -1 -2 26 +1 -2 -2
6 -2 +1 +2 27 +2 +2 -2
7 +1 -2 +1 28 -2 -1 -2
8 -2 +1 -2 29 +2 +2 +2
9 +2 +1 -2 30 -1 +1 -1
10 -1 +1 +1 31 +1 +1 -1
11 -2 -2 -2 32 -1 -2 -2
12 -1 -2 -1 33 -1 +2 +1
13 -2 -2 +2 34 +1 +2 +1
14 +2 -2 +1 35 +2 -1 +2
15 +1 +1 -2 36 +1 -1 -1
16 -1 +2 +2 37 +1 -1 +2
17 -1 -1 -1 38 +2 -2 -1
18 -2 -1 +1 39 +2 +1 -1
19 +1 +2 -2 40 +1 -1 +1
20 -1 -2 +1 41 +2 -1 +1
21 -2 -1 -1 42 -2 +2 +2
T- "
& =& Daudi
-0~ Raji
59 =t~ Ramos
Fa
I
2=
1=
0 Ll T L
0 1 2 3

Lg C'/ng-mL"!
Figure 2 Dose-response curves of three different CD38 (+) cells
as indicated to optimize the target cells
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LGSR Ny R B S S, FR i — .
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BE— R X X F X T ITEE R EIR, =R S
Houf S a4 R s 38 AR B (P < 0.05) 1 =
2 TA) FR P 9 52 BAE O S 3 1 (P> 0.05). T 1345 2R
w5 2R S0 A BOR R B (R® < 0.95) 41 HE3k75 1941
N i 2R o 1% 19 AH 5L 56 2 BT R S e 2 A
F 3. MR R CE %L Rund0 1E NI &ML S 3L,
BV 240 i $ B BRI 3x 100 L A% 4 i B B g =
FE1x10°4™ i S 6 he

3 FHEFWIE

31 EFREM HREIR, TR L FeyRIla sz 14
) Jurkat-NFAT i & 4 i 38 & AR JE S Bk (F1 HER2

Table 3 Results from 19 groups of different implementation by
optimal (custom) design

RUN Target cell Effector cell Induction ) Window
(x10° per mL) (x10° per mL) time/h value
4 30 30 20 0.971 4.26
5 60 10 3 0.972 1.95
7 30 5 6 0.969 7.63
9 60 30 3 0.972 2.70
14 60 5 6 0.987 11.19
15 30 30 3 0.995 1.64
19 30 60 3 0.993 201
22 10 10 3 0.962 0.75
26 30 5 3 0.960 2.08
27 60 60 3 0.996 3.38
29 60 60 20 0.982 3.03
34 30 60 6 0.947 5.09
35 60 10 20 0.955 3.94
36 30 10 45 0.982 5.80
37 30 10 20 0.987 3.33
38 60 5 4.5 0.998 8.17
39 60 30 45 0.999 8.72
40 30 10 6 0.996 9.65
41 60 10 6 0.994 9.44
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Figure 3  Statistical analysis results of normal plot of residuals (A) and normal plot of standardized effect (B) by PB (Plackett-Burman)

design
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Figure 4  Specificity of ADCP potency for anti-CD38 mAb. Dif-
ferent negative controls of effector cells and mAbs as indicated

were subject to the established bioassay, and only the intact anti-
CD38 mADb incubated together with Daudi cell and Jurkat/NFAT/
CD32a-FceRly cell showed the dose-response curve. RLU: Rela-
tive light unit
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Figure 5 Dose-response curves of three different anti-CD38

mADbs tested by the established method for the evaluation of anti-
body-dependent cell-mediated phagocytosis (ADCP) bioactivity
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