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Abstract Reporter gene assays are widely used for evaluating the bioactivity of anti-RANKL antibodies
(e. g» denosumab) due to their high sensitivity and operational simplicity. However, the non-classical Z-
shaped inflection in dose-response curves frequently observed in experiments compromises data reliability.
This study systematically investigated variables such as serum sources, trypsinization time, and pH val-
ues, and identified the state of the Raw264. 7 cells modified with NF-kB response element-luciferase as the
key factor causing the Z-shaped inflection. Results demonstrated that adherent culture or trypsin digestion
can alter the differentiation state of the cells, altering the dynamic response of signaling pathway and lead-
ing to abrupt transitions in curve inflection points. By contrast, using suspension-state cells eliminated this
phenomenon, restoring the typical sigmoidal curve. Further validation experiments confirmed that the op-
timized method significantly improved reproducibility and stability. This study clarifies the critical role of
the Raw264. 7 cells modified with NF-kB response element-luciferase state in anti-RANKL antibody detec-
tion systems and proposes a cell-state-based optimization strategy, providing both theoretical and practical
guidance for precise bioactivity evaluation and experimental design.

Keywords reporter gene assay; cellular state; bioactivity; anti-RANKL antibody; method optimization
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Fig. 1 Effect of medium treatment methods during chromogenic reaction on dose-response curves
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Fig. 2 Effect of post-development agitation on assay consistency
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Fig. 3 Comparison of serum source on assay performance
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Fig. 4 Effect of pH equilibration on assay stability

2.2 HIMARERE S8 7 WP P &

WIS A MEE S AR AT A B R 7R T mRaw MRS S Z 45 0 09 B Rk,
Ut B 5% 7 e 2 P T Ak ) A0 O 5 Cas s e hO DRI R 34— B AR T 25 R A0E - 40T 25 AN R | 2 1T 43
bR ekt B s S i 2 2 00 5 35 B BR 28 , TRAP 3y 0, 5256 v 240 it B 22 A% 4 A (KRG K
FiE R, MEZ T AR R TF AR (5 (el @) VIR 8 —  RANKL 3554 5 , K6 i 26 4% &2
S S RICK 5(2)), IRARIFRA (50 Vi BE+50 Yo% , I8 5D By a) e U —AIE 52, A0 MRS A A By —
Ll A1) 55 455 A S AR R B S IEAH G

mRaw AHIEFE IR T M RANKL Fak i, FAT i R R [FRRAS T 19 mRaw 20 i iE B
TIHALSRAF A e i RANKL #3585 TR LR mRaw i . 2 B AL 0 40 i b AL A o e s R Tl
LB 4aMT . KA P RANKL 263k k28 o] fES2 0 RANKL-RANK 45455 PR R0R . Magr i ny
FAF1(KD~3 pmol/L) i 73X —AB LR MmN , e &R B R Z B3 A5 . ASHIFST 1 UG a3 SE 50 50 00E 1 40 i
ARAEXT RANKL/RANK {5515 5 30 °F 5 0 T8, R [l kil & 2= i U Ak 4t 1 B4
2.3 Jiikitk S wni

BT BRI, A58 5 1 SR FH A2 200 AR sl ™ A 8 o s e 4 B 35 5 25 A AR T 58 A SE R 3R W L fiff
FHA AT A2 7 A LIS, W 24 45 VE N 52 M 57 3R AR 10 70 - o il 42 2 S R B A0 S AU O] 6 (a-b) D), HL B &M i 3%
PEF; . A, pH A5 Il R VR ARG N 2 B T SRR e . SE G TR R C6 (o Mk )E
1 A BT T O I R B R AU T KA AR A B AL, ST 7 Rl mT o 4 4, H R U L Bt
T30 A A et SRR I P RE e L, FLBRAE SR B L A AT, ™ L FH T



462 SRR 272741 CHARBL 7 RO

TE: (0 NHEEAARIEZS ; (b) BRI EEIE s (o BRI /AT s () WHBEZANM R 045 (o) MG BEARMIAG I 45 2 5 (D RS Hr R4
(2) BTRAMIATINEE R ; (h) WEBEAE TRAP Je 8,
B 5 HIIRESS Z 25 RSB KBS

Fig. 5 Correlation between cellular states and Z-shaped inflection
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Fig. 6 Qualification of the optimized methods
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