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Abstract 

Background: B7-H3, a type I transmembrane glycoprotein belonging to the B7 superfamily, is an 

attractive target for antitumor therapies. B7-H3 demonstrates aberrant overexpression in various 

types of solid tumors while limited and low expression in normal human organs. Various types of 

treatment targeting B7-H3 have been reported. Among these treatments, antibody-drug conjugate 

(ADC) has shown potent activity and several clinical trials including DS7300a and MGC018 are 

currently ongoing. Methods: Here, we constructed CD276-8 ADC composed of anti-B7-H3 antibody 

CD276-8 with moderate affinity, enzymatically cleavable tetra-peptide–based linker and DXd. 

Characteristics including in vitro binding affinity and internalization activity was assessed by Bio-

Layer Interferometry (BLI), flow cytometry and high content analysis (HCA). The cytotoxicity of 

CD276-8 ADC was evaluated by the cell-lines with B7-H3 expressed. Pharmacokinetics profiles and 

antitumor activity were evaluated in mice models in vivo. Finally, developability of CD276-8 ADC 

was assessed with plasma stability, accelerate stability and freeze-thawing studies using LC-MS and 

HPLC. Results: Characterization in vitro demonstrated the moderate affinity and acceptable 

internalization activity of CD276-8 ADC. In addition, CD276-8 ADC appeared potent antitumor 

activities in B7-H3-positive cell line-derived xenograft (CDX) models with acceptable 

pharmacokinetics profiles, although it showed less potent cytotoxicity in various cell lines in vitro, 

indicating acceptable developability. Conclusions: We developed CD276-8 ADC, a B7-H3-targeting 

ADC with moderate affinity, which delivers the TOP1 inhibitor DXd. This design enabled superior 

tumor penetration and favorable pharmacokinetics, resulting in potent antitumor efficacy in vivo. Our 

study highlights affinity optimization as a crucial strategy for enhancing ADC efficacy, positioning 

CD276-8 ADC as a promising therapeutic for B7-H3-expressing solid tumors. 

Keywords: antibody-drug conjugate; B7-H3; cancer therapy; solid tumor; developability 

 

1. Introduction 

B7-H3, also known as CD276, is a type I transmembrane glycoprotein belonging to the B7 

superfamily that includes immune checkpoints like PD-L1, B7-1 (CD80) and B7-2 (CD86)[1]. Studies 

have reported that overexpression of B7-H3 in tumor tissues was correlated with poor clinical 

prognosis in various types of cancers. Besides, immunohistochemistry (IHC) studies further identify 

its surface expression on stromal components within the tumor microenvironment (TME), involving 

fibroblasts, vascular endothelial cells, pericytes and transformed epithelial cells[2,3]. Clinical 

investigations across multi-institutional cohorts have revealed that B7-H3 demonstrates aberrant 

overexpression in diverse solid malignancies including non-small cell lung cancer (NSCLC), 
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pancreatic ductal adenocarcinoma, hepatocellular carcinoma, breast carcinoma, prostate 

adenocarcinoma, and cutaneous melanoma[2,4–6]. On the other hand, despite the broad expression 

at the mRNA level in normal human tissues, the protein expression of B7-H3 is limited and remains 

at relatively low levels in normal human organs such as liver, pancreas, ovary, kidney and 

prostate[2].  

Recent studies suggest that B7-H3 is a coinhibitory molecule inhibiting the activation and 

proliferation of T-cells[1,7] and promotes pro-tumor functions such as tumor progress, migration, 

invasion, drug resistance, metabolism, and angiogenesis[8]. Although the physiologic functions of 

B7-H3 are still incompletely characterized, it is expected to be a novel attractive pan-tumor target for 

antitumor therapies due to its expression profiles. Various of treatment methods targeting B7-H3 

include monoclonal antibodies(mAbs) with enhanced antibody-dependent cellular cytotoxicity 

(ADCC), T-cell engager (TCE) bispecific antibodies, chimeric antigen receptor (CAR)-T cells, and 

ADCs have been conducted[3,9]. 

ADCs are composed of a mAb, linker, and biologically active payload like cytotoxic drugs. They 

are designed to exert potent antitumor activity against the tumor cells expressing targeted antigen by 

delivering payload into the cells[10–12]. 19 ADCs have been approved globally and numerous clinical 

studies of new ADCs are ongoing[10,11]. As for B7-H3, clinical studies of several ADCs targeting B7-

H3 like DS7300a, MGC018, YL201 are ongoing[9,13]. GGFG-DXd, a linker-payload technology from 

Daiichi Sankyo has been confirmed to be stable and potent in previous clinical studies. ADCs using 

GGFG-DXd lilke T-DXd targeting to HER2 and Dato-DXd targeting to Trop2 have been developed 

and approved[14,15]. Therefore, we chose GGFG-DXd to prepare ADCs to evaluate the activity of 

antibodies.  

Therefore, we generated CD276-8 ADC, a moderate-affinity B7-H3–targeting ADC, that is 

composed of a humanized anti–B7-H3 mAb, an enzymatically cleavable tetra-peptide–based linker, 

and DXd. The ADC is designed to bind to B7-H3 on the cell surface and release DXd in cytoplasm 

after being internalized into cell and being cleaved in lysosomes by enzymes. The released DXd 

inhibits TOP1 activity and leads to the apoptosis of target cancer cells. Here, we demonstrate 

preclinically that CD276-8 ADC is well capable of inhibiting tumor growth or regressing tumor 

volume in multiple B7-H3 positive models. Further, our studies including pharmacokinetic (PK) and 

in vitro stability assessment of CD276-8 ADC suggests its safety and druggability. Taken together, 

these studies indicate that CD276-8 ADC has the potential to be a promising ADC for solid tumor 

malignancies. 

2. Materials and Methods 

2.1. Antibodies and ADCs 

The parental anti-B7-H3 antibodies (Ab) CD276-3 and CD276-8, humanized IgG1 mAb, were 

generated by phage display technology. The CDR sequences of DS7300a parental antibody[16] 

(described as DS7300 in this study) were from US11633493B2[17] and its structure is the same as 

parental anti-B7-H3 antibodies. The DS7300 was used as a positive control in the study. 

To produce CD276-3 ADC, CD276-8 ADC, DS7300 ADC and isotype ADC control with an 

average DAR of 8, antibodies with native cysteine residues was conjugated to the linker-payload 

composed of DXd and a maleimide-GGFG peptide by a standard method[11,18]. In addition, DS7300 

ADC with an average DAR of 4 were produced with the existence of transition metal ion Zn2+ to 

improve the homogeneity of ADC[19]. The purities of antibodies and ADCs were characterized by 

size exclusion chromatography (SEC-HPLC). The DAR of ADCs were detected by RP-HPLC using a 

method in previous reports using ultrapure water and acetonitrile with 0.1% trifluoroacetic acid (TFA) 

as mobile phase A and B[20]. The DAR of each ADC was calculated with the formular: 

DAR=2× (ΣLC Weighted peak area + ΣHC Weighted peak area)/100 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 February 2026 doi:10.20944/preprints202602.0621.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202602.0621.v1
http://creativecommons.org/licenses/by/4.0/


 3 of 17 

 

2.2. Cell Lines 

The human glioma cell line U251 (RRID: CVCL_0021), the human gastric carcinoma cell NCI-

N87 (RRID: CVCL_1603), the human ovarian carcinoma cell OVCAR3 (RRID: CVCL_0465), and the 

human pancreatic adenocarcinoma cell BxPC-3 (RRID: CVCL_0186) were purchased from ATCC. The 

human epidermoid carcinoma cell A431 (RRID: CVCL_0037) and the human lung adenocarcinoma 

cell HCC827 (RRID: CVCL_2063) were purchased from Hysigen Bioscience (Suzhou, China). The 

human ovarian teratoma cell PA-1 (RRID: CVCL_0479) were purchased from Procell Life 

Science&Technology Co., Ltd. (Wuhan, China). The human melanoma cell line A375 (RRID: 

CVCL_0132), the human breast cancer cells, MCF-7 (RRID: CVCL_0031), MDA-MB-231 (RRID: 

CVCL_0062), the human liver hepatocellular carcinoma cells, HepG2 (RRID: CVCL_0027), Huh7 

(RRID: CVCL_0336), the human Burkitt’s lymphoma cells, Raji (RRID: CVCL_0511), Daudi (RRID: 

CVCL_0008) were kept in Jecho Institue Co., Ltd. (Shanghai, China). All of the cells were cultured 

with appropriate media. 

2.3. B7-H3 Expression Analysis by Fluorescence Activated Cell Sorting (FACS) 

Each cell line was treated with DS7300 or human IgG1 isotype control, and was stained with PE-

conjugated F(ab’)2-goat anti-human IgG Fc (Invitrogen). Each sample was analyzed by Attune NxT 

(ThermoFisher), and the expression of cell surface B7-H3 was evaluated in forms of mean 

fluorescence intensity (MFI) folds in comparison with Isotype control. 

2.4. Bio-Layer Interferometry Assay 

The binding affinities and avidities of CD276-3, CD276-8 and DS7300 with recombinant human 

B7-H3 (rhB7-H3) protein (4Ig B7-H3, His tag) (Sino Biological, Inc. Beijing, China) were analyzed by 

BLI with Gator PRIME (Gator Bio, Shanghai, China). RhB7-H3 protein with His tag was immobilized 

to Ni NTA probe (Gator Bio) and was associated to CD276-3, CD276-8 or DS7300 for antibody avidity 

analysis. 

Further, epitope grouping of CD276-3, CD276-8 and DS7300 was processed. RhB7-H3 protein 

was immobilized to Ni NTA probe and was associated to CD276-3, CD276-8 or DS7300. After first 

antibody association, the probe was associated with CD276-3, CD276-8 or DS7300 separately. The 

binding response of each mAb was determined as Ab1 and Ab2 to obtain Shift 1 (nm) and Shift 2 

(nm), and the inhibition rates of Ab1 against Ab2 were calculated with 100%×(1-(Shift 2 of Ab1 with 

Ab2 as first antibody)/(Shift 1 of Ab1)). 

2.5. Cell Binding Affinity Alysis 

The binding affinity against cell surface antigen of CD276-3, CD276-8 or DS7300 was evaluated 

by FACS. U251 or A375 cells were seeded into 96-well cell culture plates at a concentration of 1.5×105 

cells per well. CD276-3 CD276-8, DS7300 or human IgG isotype control was serial diluted and 

incubated with cells for 30 minutes at 4 ℃. Then the cells were washed and incubated with PE-

conjugated F(ab’)2-goat anti-human IgG Fc for 30 minutes at 4℃. After washing and resuspension, 

samples were analyzed by Attune NxT. The EC50 value calculated in GraphPad Prism using a 

nonlinear, 4-parameter curve fit model to calculate the binding affinity against cell surface B7-H3 of 

CD276-3, CD276-8 and DS7300. 

2.6. Cell Internalization Evaluation 

Internalization of CD276-3, CD276-8 or DS7300 was evaluated by FACS. U251 cells were seeded 

into 96-well cell culture plates at 1×104 cells per well, and incubated overnight at 37℃ in a humidified 

atmosphere containing 5% CO2. CD276-3, CD276-8, DS7300 or human IgG isotype control was mixed 

with pHrodo iFL Green (Invitrogen), and then incubated with cells at 37 ℃ for 24 hours (h) in a 

humidified atmosphere containing 5% CO2. The internalization condition was detected with standard 

FITC using Attune NxT. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 February 2026 doi:10.20944/preprints202602.0621.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202602.0621.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 17 

 

Further, antibodies conjugated with pHrodo Red (Invitrogen) was visualized in cell plasma by 

HCA. OVCAR3 cells (1×104 cells/well) were dosed with 0.1 mg/mL antibodies conjugated with 

pHrodo Red at 37 ℃ for 4 h. Treated cells were washed with PBS to remove unbound antibodies. In 

addition to the signal of antibody-pHrodo, treated cells were visualized with Lysosensor Green 

(Invitrogen) and Hoechst Blue[21]. The stained cells were detected by Operetta CLS (Perkin Elmer), 

and the co-positioning situation was analyzed using ImageJ_JoCAP. 

2.7. In Vitro Cytotoxicity 

Cells were seeded into 96-well cell culture plates at 500 to 2000 cells per well. After overnight 

incubation at 37 ℃, each serial diluted substance (CD276-3 ADC, CD276-8 ADC, DS7300 ADC (DAR8) 

and isotype ADC control) was added and then all the plates were incubated for 5 days. After 

incubation, cell viability was detected by SpectraMax iD5 (Molecular Devices, LLC.) using CellTiter-

Glo (CTG, Promega Corp.) The half maximal inhibitory concetration (IC50) of each substance was 

calculated in GraphPad Prism using a nonlinear, 4-parameter curve fit model. 

2.8. In Vivo Activity 

All animal experiments performed in this study were reviewed and approved by the 

Institutional Animal Care and Use Committees of Laboratory Animal Center, Shanghai Jiao Tong 

University. 

2.8.1. PK Study in Mice 

CD276-3 ADC or CD276-8 ADC was injected once intravenously at 5 mg/kg to female NU/NU 

mice. Serum concentration of ADC, total antibody (drug conjugated and unconjugated antibody), 

and DXd were measured up to 21 days post treatment. Concentrations of total antibody and ADC 

were detected by ELISA[22], and DXd were detected by LC-MS[23]. Below lower limit of 

quantification (BLQ) for ADC and total antibody: 0.137 ug/mL, and BLQ for DXd: 0.1 ng/mL. The 

pharmacokinetic parameters were calculated by noncompartmental analysis with PKSolver 2.0[24]. 

2.8.2. Tumor Inhibitory in Cancer Cell Line-Derived Xenograft Models 

A375, Huh7 and OVCAR3 models were established by injecting 5×106 cells suspended in RPMI 

1640, while PA-1 model was established by injecting 9×106 cells suspended in RPMI 1640, 

subcutaneously into female NU/NU mice (Vital River Laboratory Animal Technology Co., Ltd., 

Zhejiang, China). 

When the tumor volume reached approximately 100-300 mm3, mice were randomly distributed 

into study groups. Mice bearing tumor were treated with CD276-3 ADC, CD276-8 ADC, DS7300 ADC 

(DAR4 or DAR8), or Isotype ADC control intravenously on days 0. Mice in Huh7 model were treated 

with a second dose on days 14. The tumor volume and weight were measured twice a week, and the 

tumor volume was defined as 0.5 × tumor length × tumor width2. The antitumor activity was 

evaluated when the tumor volume of Isotype ADC control group reached 2000 mm3 (1000 mm3 in 

case of PA-1 and OVCAR3 models). In addition, the tumor growth inhibition (TGI, %) was calculated 

with the formula:  

TGI=100 × (1- (VT)/(Vc)) 

VT: average tumor volume of treatment group 

Vc: average tumor volume of control group 
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2.9. Developability Assessment of the ADC 

2.9.1. Characterization of CD276-8 

The purity and colloidal stability of CD276-8 was characterized using standup monolayer 

adsorption chromatography (SMAC-HPLC)[25], while nonspecific interaction using cross interaction 

chromatography (CIC-HPLC) compared with Tremelimumab[26]. In addition, the thermal stability 

of CD276-8 was characterized by Differential Scanning Fluorimetry (DSF) in the form of melting point 

(Tm). 

2.9.2. Stability of CD276-8 and CD276-8 ADC in Forced Degradation 

Accelerated stability (AS) and freeze-thawing (F/T) stability of CD276-8 were evaluated by 

forced degradation of CD276-8. CD276-8 in phosphate buffered saline (PBS, pH 5.5) was either in a 

40 ℃ water bath for 14 days or in freezer with frozen at -80 ℃. The frozen samples were thawed at 25 

℃ for 5 cycles. The aggregation of each sample was characterized by SEC-HPLC. And the charge 

variants were detected by weak cation exchange chromatography (WCX-HPLC) using 20 mM MES 

buffer (pH 6.7, phase A) and 20 mM MES buffer (pH 6.7, 0.5 M NaCl, phase B) as mobile phase with 

a linear gradient of 5-50% phase B from 3 minutes to 30 minutes and 80% phase B from 30 minutes to 

40 minutes. 

CD276-8 ADC in histidine buffer (pH 5.5) was treated either in 25 ℃ water bath or 5 freeze and 

thaw cycles in temperature 25 ℃ to -80 ℃ to assess the stability under the condition. For each sample 

the aggregation was detected by SEC-HPLC, the DAR of CD276-8 ADC was detected by RP-HPLC 

using a method in previous reports using ultrapure water and acetonitrile with 0.1% trifluoroacetic 

acid (TFA) as mobile phase A and B[20]. In case of ADC biological activities, the cell binding affinity 

and in vitro cytotoxicity changes between samples were measured by FACS and SpectraMax iD5 

using OVCAR3 cells. 

2.9.3. In Vitro Plasma Stability of CD276-8 ADC 

CD276-8 ADC was diluted into human, monkey and mouse plasma to yield a final solution with 

0.2 mg/mL CD276-8 ADC and the sample was incubated at 37 ℃. Plasma concentration of DXd and 

DAR of CD276-8 ADC were measured up to 14 days by LC-MS[23]. The BLQ for DXd was 0.1 ng/mL. 

3. Results 

3.1. Expression of B7-H3 in Cancer Cell Lines 

To investigate the cell surface expression of B7-H3 in cell lines, we conducted FACS analysis 

(Figure 1a) and most solid tumor cell lines analyzed displayed high B7-H3 positive signals, showing 

high MFI fold over 20 folds. In contrast, lymphoma cell lines like Raji and Daudi were determined 

negative. The results of FACS indicated the high expression of B7-H3 in various types of solid tumors 

but not in hematological cancer including leukemia, lymphoma and myeloma, consistent with 

datasets from the Human Protein Atlas (HPA) dataset and previous studies[2,4–6]. 

3.2. Characterization of Parental Antibodies CD276-3 and CD276-8 

We generated CD276-3 and CD276-8 targeting to human B7-H3 as candidate antibodies in order 

to obtain an anti-B7-H3 ADC for anti-cancer studies. The binding affinity against recombinant human 

B7-H3 (rhB7-H3) (4Ig) was assessed by BLI, and the KD of CD276-3, CD276-8 and DS7300 were 1.24 

nM, 2.12 nM and 0.231 nM (Table 1, Figure S1). The cell surface binding affinity was detected in U251 

and A375 (Figure 1b, c), and the affinity results were 37.32 nM, 7.246 nM for the EC50 of CD276-3, 

CD276-8 in U251, and 29.60 nM, 3.115 nM for the EC50 of CD276-3, CD276-8 in A375, while DS7300 

appeared higher affinity with an EC50 of 2.981 nM in U251 and 1.452 nM in A375. Both candidates 

demonstrated moderate binding affinity with lower span and higher EC50 compared with DS7300. 
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Further, the epitope grouping of CD276-3, CD276-8 and DS7300 was analyzed by BLI (Figure S2a). A 

heatmap was generated according to the inhibition between candidates, demonstrating that CD276-

3 shared a similar binding epitope to DS7300 while CD276-8 bound to a different epitope (Figure 

S2b). 

 

Figure 1. Expression of B7H3 in cell lines and in vitro binding affinity of CD276-3, CD276-8 and DS7300. (a) Cell 

surface expression of B7H3 in cell lines, as determined by FACS. Different colors represent different types of 

cancer. Cell surface binding affinity of CD276-3, CD276-8 and DS7300 against B7-H3 in U251 (b) and A375 (c) 

cells, as determined by FACS. 

Table 1. Binding affinity against rhB7-H3 (4Ig) of CD276-3, CD276-8 and DS7300 as determined by BLI. 

Antibody Koff (1/s) Kon (1/Ms) KD (nM) 

CD276-3 1.74×10−3 1.41×106 1.24 

CD276-8 7.02×10−4 3.31×105 2.12 

DS7300 2.35×10−4 1.02×106 0.231 

Considering that antibody for ADC construction requires a high internalization activity to 

deliver the payload into tumor cells, the internalization activity of candidates was assessed in vitro. 

Candidate antibodies and DS7300 were labeled with pHrodo Green and incubated with U251 cells 

for 24 h (Figure 2a). The labeled antibodies fluoresced green when pH decreased and was detected 

using FACS, indicating that the antibodies were internalized into cells. Although CD276-8 showed 

moderate affinity compared to DS7300, it demonstrated better internalization activity than DS7300. 

Epitope difference may contribute to the internalization of CD276-8. In addition, the internalization 

activity of candidates was visually assessed in OVCAR3 using HCA (Figure 2b). After 4 h of 

incubation, the red staining was observed intracellularly indicating colocalization of antibodies with 
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the green-stained lysosomes, indicating that mAbs may be delivered through lysosomes 

intracellularly after receptor-mediated internalization. 

 

Figure 2. Internalization activity of CD276-3, CD276-8 and DS7300. Internalization assessment of CD276-3, 

CD276-8 and DS7300 (a) in U251 cells by FACS，(b) in OVCAR3 by HCA. 

3.3. In Vitro Cytotoxicity of CD276-3 ADC, CD276-8 ADC and DS7300 ADC (DAR8) 

After characterization, DAR8 ADCs including CD276-3 ADC, CD276-8 ADC, DS7300 ADC and 

Isotype ADC were generated by conjugating mc-GGFG-DXd and native cysteine residues of 

antibodies, while DS7300 ADC (DAR4) was generated by conjugating cysteine residues between light 

chain and heavy chain of antibody and mc-GGFG-DXd (Figure 3a). The purity of each ADC and 
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antibody was detected by SEC-HPLC and no clear differences between the antibodies and ADCs was 

observed (Δpurity≤3%) as shown in Figure S3. The DARs of each ADC were detected by RP-HPLC. 

The DARs of DAR8 ADCs ranged from 7.26 to 7.56, and the DAR of DS7300 ADC (DAR4) was 4.42, 

meeting the expectation DAR values (Figure S3) as designed. 

The in vitro cytotoxicity of DAR8 ADCs was evaluated using several cell lines, and the IC50 values 

were concluded in Table 2. The IC50 of ADCs were varies widely depend on cell surface B7-H3 

expression as shown in Figure 1a. In B7-H3 positive expression cell lines, such as A375, Huh7, 

OVCAR3 and PA-1, all three ADCs showed specific tumor cell-killing (Figure 3b-e). In cells without 

B7-H3 expression like Raji, no clear differences in IC50 were observed for all the ADCs (Table 2), 

indicating CD276-3 ADC and CD276-8 ADC exerted no B7-H3-specific cytotoxicity in negative cells. 

These results demonstrated that CD276-3 ADC and CD276-8 ADC showed B7-H3 depended 

cytotoxicity in vitro, with CD276-3 ADC showing better activity. However, some types of cancer cells 

were not sensitive to B7-H3 ADCs even though the cells expressed B7-H3 as detected by FACS (Table 

2). The mechanisms causing the large differences in sensitivity could be related to cell-type-specific 

variations in target-mediated internalization, mitotic index, driver mutations, DNA repair capacity, 

apoptotic sensitivity, drug trafficking, drug metabolism, or efflux[13]. These findings suggested that 

in vitro sensitivity screening could serve as a valuable approach for identifying cancer types sensitive 

to DXd-containing ADCs, aiding personalized therapy and helping ensure an optimal therapeutic 

window for DXd-containing ADCs[13]. 
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Figure 3. Structure of DAR8 and DAR4 ADCs and In vitro cytotoxicity of CD276-3 ADC, CD276-8 ADC and 

DS7300 ADC (DAR8). (a) Chemical Structure of DAR8 and DAR4 ADCs. The in vitro cytotoxicity was determined 

in positive cell lines including A375 (b), Huh7 (c), OVCAR3 (d), PA-1 (e). Each value was represented the mean 

and standard error of mean (SEM). 

Table 2. In vitro cytotoxicity (IC50) of ADCs in various cell lines. 

  IC50 (nM) 

Cell line Cancer type 
CD276-3 

ADC 

CD276-8 

ADC 

DS7300 

ADC 

(DAR8) 

Isotype ADC 

Raji lymphoma 51.99 52.14 55.13   61.31 

U251 Glioma > 200 > 200 > 200 > 200 

A375 melanoma 23.91 38.67 12.97 104.1 

A431 skin cancer 176.7 > 200 > 200 > 200 

MDA-MB-

231 
breast cancer > 200 > 200 > 200 > 200 

NCI-N87 stomach cancer > 200 > 200 > 200 > 200 

HepG2 liver cancer > 200 > 200 > 200 > 200 

Huh7 liver cancer 17.39 43.69 5.265 > 200 

HCC827 lung cancer 21.73 15.04 7.746 38.72 

OVCAR3 ovarian cancer 0.539 2.802 0.048 20.73 

PA-1 
ovarian 

teratoma 
1.897 12.43 2.613 89.76 

*The ADC are considered no specific cytotoxicity in a cell line when the IC50 exceeded 200 nM or 

similar to Isotype ADC control. 

3.4. Pharmacokinetics of the ADCs in Mice 

CD276-3 ADC or CD276-8 ADC was administered once intravenously at 5 mg/kg to mice. Then 

serum concentrations of ADC, total antibody and DXd were determined up to 21 days post injection. 

The terminal elimination half-times (t1/2) of CD276-3 ADC and CD276-8 ADC were 3.96 and 9.66 days 

respectively, while the t1/2 of CD276-3 total antibody and CD276-8 total antibody were 5.76 and 11.65 

days (Figure 4; Table 3). CD276-8 ADC showed a longer half-time (Figure 4; Table 3) and had the 

potential for long-last and potent tumor growth inhibition in vivo. Additionally, low serum 

concentrations of DXd were detected (Figure 4), indicating low systemic exposure to DXd attributed 

to the stable linker of CD276-3 ADC and CD276-8 ADC in comparison to previous reports[27–29]. 

Further, no increase of the DXd concentration was observed even though CD276-8 ADC had a longer 

half-time, indicating a considerable safety in mice (Figure 4). 

Table 3. Pharmacokinetic parameters of CD276-3 ADC and CD276-8 ADC in mice. 

PK parameter CD276-3 ADC CD276-3 Total Ab CD276-8 ADC CD276-8 Total Ab 

AUCinf(μg·day/mL) 152.03 194.36 260.68 422.64 

AUC21d(μg·day/mL) 147.64 179.54 211.45 317.23 

CL(mL/day/kg) 32.89 25.72 19.18 11.83 

t1/2(day) 3.96 5.76 9.66 11.65 

Vss(mL/kg) 162.58 185.76 229.86 173.81 

MRTinf(day) 4.94 7.22 11.98 14.69 

*The parameters were calculated by noncompartmental analysis with PKSolver. 
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Figure 4. Pharmacokinetics of CD276-3 ADC and CD276-8 ADC in mice. CD276-3 ADC or CD276-8 ADC was 

administered once intravenously at 5 mg/kg to mice. Serum concentrations of ADC, total antibody and DXd 

were determined. Each value was represented the mean and SEM (N=5 mice per group). 

3.5. Antitumor Activities of the ADCs In Vivo 

Antitumor activities of CD276-3 ADC, CD276-8 ADC DS7300 ADC (DAR4) and DS7300 ADC 

(DAR8) were evaluated using CDX mouse models in vivo. CD276-8 ADC demonstrated potent 

antitumor activities (Figure 5a-e). In the PA-1 model (N=6), 2 mg/kg candidates were compared with 

DS7300 ADC (DAR8) and DS7300 ADC (DAR4). CD276-8 ADC induced more potent inhibition than 

CD276-3 ADC and DS7300 ADC (DAR4), with a TGI of 93.1% compared to isotype ADC at 32 days, 

and 2 of 6 maintaining complete tumor inhibition until the end study (Figure 5a). However, DS7300 

ADC (DAR8) demonstrated slight dominance compared to CD276-8 ADC, reaching a TGI of 99.8%. 

Further the antitumor activities of CD276-3 ADC, CD276-8 ADC and DS7300 ADC (DAR8) were 

determined at different dose in A375 and Huh7 CDX mouse models (N=6). In A375 model, CD276-8 

ADC induced dose-dependent tumor antitumor activity with TGIs of 94.3% (1 mg/kg) and 100% (3 

mg/kg), while the TGIs of DS7300 ADC (DAR8) were 73.7% (1mg/kg) and 99.3% (3 mg/kg) (Figure 

5b,c). In Huh7 model, CD276-8 ADC demonstrated durable tumor regression out to day 30, and 

DS7300 ADC (DAR8) showed a tumor inhibition activity with comparable durability and potency 

(Figure 5d). Finally, CD276-8 ADC was chosen as the ultimate ADC molecule. And it was further 

determined its antitumor activity in OVCAR3 model, in which it also showed potent tumor inhibition 

with a TGI of 69.4% at day 42 (Figure 5e). The body weight of the mice treated with CD276-8 ADC in 

all models showed no obvious reduction, indicating an in vivo safety in mouse models (Figure 5a-e). 

Taken together, these results suggest that CD276-8 ADC induced a potent and long-lasting 

antitumor activity comparable to DS7300 ADC (DAR8). While CD276-3 ADC appeared weaker in 

vivo, although it demonstrated potent cytotoxicity in vitro. Therefore, CD276-8 ADC was chosen as 

the ultimate ADC molecule for further development. 
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Figure 5. Antitumor activity of CD276-3 ADC, CD276-8 ADC and DS7300 ADC (DAR4 and DAR8) in CDX 

mouse models in vivo. (a) Mice with PA-1 cells were treated with CD276-3 ADC, CD276-8 ADC, DS7300 ADC 

(DAR4), DS7300 ADC (DAR8) or isotype ADC control once. (b), (c) Mice with A375 cells were treated once with 

CD276-3 ADC, CD276-8 ADC, DS7300 ADC (DAR8) or isotype ADC control at 1 mg/kg (b) or 3 mg/kg (c). (d) 

Mice with Huh7 cells were treated with CD276-3 ADC, CD276-8 ADC, DS7300 ADC (DAR8) or isotype ADC 

control at 3 mg/kg at day 0 and day 7. (e) Mice with OVCAR3 were treated once with CD276-8 ADC or isotype 

ADC control. Body weight change of mice was shown for each study at right. Each value was represented the 

group mean and SEM. 

3.6. Developability Assessment of CD276-8 ADC 

After comparisons between CD276-3 ADC and CD276-8 ADC in vivo and in vitro, developability 

of CD276-8 ADC was assessed. 
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The parental antibody CD276-8 was characterized to evaluate the colloidal stability and 

nonspecific interaction compared to a standard sample Tremelimumab[25]. CD276-8 showed a 

shorter retention time (RT) of 8.992 min in SMAC-HPLC and 8.355 min in CIC-HPLC, while the RT 

of Tremelimumab was 21.129 min in SMAC-HPLC and 13.088 min in CIC-HPLC, demonstrating low 

risk of colloidal stability and low nonspecific interaction[25,26] (Figure S4a,b). Further, AS and F/T 

stability of CD276-8 were analyzed by SEC-HPLC and WCX-HPLC. No clear purity change was 

observed by SEC-HPLC, demonstrating low aggregation of CD276-8 (Figure S4c). Low ratio of acidic 

peak of CD276-8 was observed by WCX-HPLC and around 10% of acidic variant was detected after 

14 days of incubation at 40 ℃ (Figure S4d), which demonstrated CD276-8 low risk of charge 

heterogeneity[30]. The Tm of CD276-8 detected by DSF was 68.8 ℃ (Figure S4e), showing acceptable 

thermal stability[31]. These data indicated that CD276-8 is a stable antibody with good developability. 

Further, the Tm1 and Tm2 of CD276-8 ADC was examined as 69.8 ℃ and 56.6 ℃ respectively 

(Figure S4f). Considering the interchain disulfide bonds of CD276-8 were reduced for linker-payload 

conjugation, the thermal stability change was acceptable. Plasma stability was evaluated in vitro in 

forms of DAR change and DXd release rate in plasma of human, monkey and mouse. The DAR 

change rates of 0.2 mg/mL CD276-8 ADC after 14 days of incubation in human, monkey and mouse 

plasma was 34.4%, 64.7% and 40.4% (Figure 6a). And the DXd release rate of CD276-8 ADC after 14-

day incubation in human, monkey and mouse plasma was 0.65%, 7.02% and 0.85% (Figure 6b). The 

stability profiles of CD276-8 ADC were similar to the previously reported ADC using GGFG-

DXd[23,32]. In case of forced stability of CD276-8 ADC, structural stability and biological activity 

were evaluated. No significant alterations were observed in purity and DAR (Figure 6c,d), indicating 

CD276-8 ADC was stable after 14 days of incubation at 25℃ or 5 cycles of freezing and thawing. The 

EC50 of cell binding affinity and the IC50 of in vitro cytotoxicity of CD276-8 ADC showed no significant 

decreasing under the stability testing, further confirming its stability in vitro. Taken all data together, 

CD276-8 ADC shows outstanding developability and is worth for further development. 

 

Figure 6. Developability of CD276-8 ADC. (a,b) DAR change and DXd release rate of CD276-8 ADC in various 

types of plasma after incubation up to 14 days, as detected by LC-MS. (c) Purity of CD276-8 ADC sample from 
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AS or F/T study was assessed by SEC-HPLC. (d) DAR of CD276-8 ADC sample from AS or F/T study was 

assessed by RP-HPLC. (e) Binding affinity of CD276-8 ADC sample from AS or F/T study was determined using 

OVCAR3 cells by FACS. (f) Cytotoxicity of CD276-8 ADC sample from AS or F/T study was determined using 

OVCAR3 cells by SpectraMax iD5. 

4. Discussion 

Here, we report the development of CD276-8 ADC, a potent DXd-based ADC with moderate 

affinity targeting B7-H3. CD276-8 ADC demonstrated potent and long-lasting antitumor activities in 

B7-H3-positive CDX models although showing less potent cytotoxicity in vitro compared with 

DS7300 ADC and CD276-3 ADC.  

B7-H3, the target of CD276-8 ADC, is a membrane protein with low level of expression on 

normal human tissues but with higher levels of expression on various of solid tumors including 

NSCLC, pancreatic cancer, hepatocellular carcinoma, breast carcinoma, prostate adenocarcinoma, 

and melanoma[2,4–6]. The expression pattern with unmet clinical need indicates that B7-H3 is a 

promising target for ADC therapy with potential potent antitumor activities and minimal non-

specific systemic toxicity. 

Compared with CD276-3 ADC and benchmark molecule DS7300 ADC (DAR8), CD276-8 ADC 

showed a moderate binding affinity against B7-H3 and a weaker cytotoxicity in various B7-H3-

positive cell lines in vitro. As expected, CD276-8 ADC showed no B7-H3-specific cytotoxicity in B7-

H3 negative cells like Raji. Although all of the tested cells were positive to the free payload DXd, 

CD276-8 ADC could exhibit target-specific cytotoxicity only in some types of tumor cells but no 

target-specific cytotoxicity in others. The mechanisms causing significant differences in sensitivity 

could be related to cell-type-specific variations in target-mediated internalization, mitotic index, 

driver mutations, DNA repair capacity, apoptotic sensitivity, drug trafficking, drug metabolism, or 

efflux[13]. These results suggested the value of in vitro sensitivity screening as a tool for identifying 

cancer types sensitive to DXd-containing ADCs and ensuring an optimal therapeutic window for 

DXd-containing ADCs[13]. 

A pivotal finding of our study was the inconsistency between in vitro and in vivo activities, 

highlighting a non-linear relationship between affinity and overall ADC efficacy including in vitro 

cytotoxicity, PK profiles and in vivo antitumor activity. Although CD276-8 ADC exhibited a moderate 

binding affinity and correspondingly weaker cytotoxicity in monolayer cell cultures compared to 

CD276-3 ADC and high affinity benchmark DS7300 ADC (DAR8), it achieved superior or comparable 

tumor regression in vivo. CD276-8 ADC showed acceptable pharmacokinetic profile in mice with a 

respectively long half-time and low DXd exposure in serum, which allowed CD276-8 ADC to exert 

antitumor activity longer but cause low additional systemic toxicity. This discrepancy can be 

attributed to several advantages conferred by a moderate-affinity antibody in the complex in vivo 

environment. Excessively high affinity can impede the deep penetration of antibodies into solid 

tumors due to “binding site barrier” effect, where molecules become trapped on the periphery of the 

tumor mass. The moderate affinity of CD276-8 ADC likely facilitates better distribution throughout 

the tumor, ensuring the cytotoxic payload reaches a larger proportion of cancer cells, including those 

in poorly perfused regions[33,34]. And this improved penetration can also maximize the bystander 

effect, thereby conferring superior efficacy against heterogeneous tumors[35]. Besides, excessively 

high affinity may lead to premature ADC internalization and degradation in off-target tissues 

expressing B7-H3, thereby reducing the effective drug payload delivered to the tumor site. In contrast, 

a moderate affinity can reduce this non-specific binding and internalization without compromising 

target specificity, optimizing the accumulation of ADC in tumor[33]. Another additional advantage 

of a moderate-affinity ADC lies in its ability to overcome intratumoral heterogeneity in B7-H3 

expression[36]. The reversible binding kinetics not only facilitate uniform drug distribution across 

tumor cells of diverse antigen density but also enhance tissue penetration[33]. Considering in vivo 

antitumor activity and PK profiles to be paramount, we finally chose CD276-8 ADC to be the ultimate 
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ADC molecule.The combination of potent in vivo efficacy, favorable PK profiles and acceptable 

developability positions CD276-8 ADC as a promising clinical candidate. 

In summary, we developed a potent B7-H3-targeting ADC conjugated with the potent TOP1 

inhibitor DXd, CD276-8 ADC. This design enables effective target binding and internalization while 

promoting superior tumor penetration and a favorable pharmacokinetic profile, which collectively 

translate into profound antitumor activity in vivo. Our findings provide a rationale that may inform 

future ADC design strategies, suggesting that deliberate optimization of affinity could be a key to 

fully harnessing the therapeutic potential of ADC in vivo. CD276-8 ADC thus represents a promising 

therapeutic candidate for patients with B7-H3-expressing solid tumors, warranting further 

investigation into its safety and mechanisms of action. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org, Figure S1: Binding affinity curves of CD276-3, CD276-8, DS7300 against human 

B7-H3; Figure S2: The epitope grouping of CD276-3, CD276-8 and DS7300 determined by BLI; Figure S3: 

Characterization of CD276-3 ADC, CD276-8 ADC, DS7300 ADC (DAR8), DS7300 ADC (DAR4) and isotype ADC; 

Figure S4: The developability of CD276-8 and thermal stability of CD276-8 and CD276-8 ADC. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

ADC Antibody-drug Conjugate 

BLI Bio-Layer Interferometry 

HCA High Content Analysis 

CDX Cell line-derived xenograft 

IgC Immunoglobulin constant-like domain 

IgV Immunoglobulin variable-like domain 

NSCLC Non-Small Cell Lung Cancer 

IHC Immunohistochemistry 
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TME Tumor Microenvironment 

ADCC Antibody-Dependent Cellular Cytotoxicity 

mAb Monoclonal Antibody 

TCE T-Cell Engager 

CAR-T Chimeric Antigen Receptor-T cells 

TOP1 Topoisomerase I 

DAR Drug-to-Antibody Ratio 

SEC-HPLC Size Exclusion Chromatography 

RP-HPLC Reversed-Phase High-Performance Liquid Chromatography 

PK Pharmacokinetic 

CDR Complementarity Determining Region 

FACS Fluorescence Activated Cell Sorting 

MFI Mean Fluorescence Intensity 

CTG CellTiter-Glo 

IC50 The Half Maximal Inhibitory Concetration 

BLQ Below Lower Limit of Quantification 

TGI Tumor Growth Inhibition 

SMAC-HPLC Standup Monolayer Adsorption Chromatography 

CIC-HPLC Cross Interaction Chromatography 

DSF Differential Scanning Fluorimetry 

Tm Melting Point 

AS Accelerated Stability 

F/T Freeze-Thawing 

PBS Phosphate Buffered Saline 

WCX-HPLC Weak Cation Exchange Chromatography 

MES 2-Morpholinoethanesulphonic acid 

TFA Trifluoroacetic Acid 

HPA Human Protein Atlas 

SEM Standard Error of Mean 

RT Retention Time 

EC50 Concentration for 50% of Maximal Effect 
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