Cell Reports

Medicine

Overcoming multidrug resistance in gastrointestinal
cancers with a CDH17-targeted ADC conjugated to a

DNA topoisomerase inhibitor

Graphical abstract

Normal tissue cells VCDHWADC \\ cpH17 ' MDR1 channel 3 Payload MF-6

A Y Y

Polarity

e~

Basement membrane

o Target specific binding

e Target mediated internalization
o Lysosome catabolism

@ PNAdisruption

° Drug passive diffusion

* » ‘2 R e vy
S e e fd
" \J CDH17 Il A 7! i
° Bystander effect A neg. cells poptosis

@ cedeatn CDH17 pos. cells [7) By Figdraw.

Highlights
® CDH17 emerges as a promising therapeutic target in Gl
cancers

® 7MW4911 is a CDH17-targeted ADC with a Top1 inhibitor
MF-6

® 7MW4911 shows strong efficacy in Gl cancer models,
including MDR tumors

® 7MW4911 demonstrates a favorable safety profile in NHP
toxicology studies

® Wang et al., 2025, Cell Reports Medicine 6, 102213
Gails July 15, 2025 © 2025 The Author(s). Published by Elsevier Inc.
https://doi.org/10.1016/j.xcrm.2025.102213

Authors

Rui Wang, Peng Fang, Xi Chen, ...,
Datao Liu, Xiaoding Tan, Xun Gui

Correspondence

datao.liu@mabwell.com (D.L.),
xiaoding.tan@mabwell.com (X.T.),
xun.gui@mabwell.com (X.G.)

In brief

Wang et al. develop 7MW4911, a CDH17-
targeted ADC carrying a Top1 inhibitor
MF-6. 7MW4911 shows strong anti-tumor
activity in diverse Gl cancer models,
including MDR tumors, and
demonstrates a favorable safety profile in
monkeys, supporting its potential for
overcoming drug resistance and
advancing to clinical development.

¢ CellPress


http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:datao.liu@mabwell.com
mailto:xiaoding.tan@mabwell.com
mailto:xun.gui@mabwell.com
https://doi.org/10.1016/j.xcrm.2025.102213
http://crossmark.crossref.org/dialog/?doi=10.1016/j.xcrm.2025.102213&domain=pdf

¢? CellPress

OPEN ACCESS

Cell Reports Medicine

Overcoming multidrug resistance in
gastrointestinal cancers with a CDH17-targeted
ADC conjugated to a DNA topoisomerase inhibitor

Rui Wang,'-°> Peng Fang,"-> Xi Chen,-25 Jiali Ji," Dongan Yu,- Fei Mei,"-®> Zhenzhen Wang,' Wei Zhou,' Wenjing Peng,’
Rongjuan Wang,'# Jian Wang," Cuicui Guo,' Hai Wu," Datao Liu,’-?>* Xiaoding Tan,’-%>* and Xun Gui'-%*

TMabwell (Shanghai) Bioscience Co., Ltd., Shanghai 201210, China

2National Engineering Laboratory for AIDS Vaccine, School of Life Sciences, Jilin University, Changchun 130012, China

3Jiangsu Mabwell Health Pharmaceutical R&D Co., Ltd., Taizhou 225300, China

4Beijing Kohnoor Science & Technology Co., Ltd., Beijing 102206, China

5These authors contributed equally

6Lead contact

*Correspondence: datao.liu@mabwell.com (D.L.), xiaoding.tan@mabwell.com (X.T.), xun.gui@mabwell.com (X.G.)
https://doi.org/10.1016/j.xcrm.2025.102213

SUMMARY

Cadherin 17 (CDH17) has emerged as a promising target for gastrointestinal (Gl) cancers, which are often
complicated by multidrug resistance (MDR) and recurrence. In this study, we developed 7MW4911, a
CDH17-targeted antibody-drug conjugate (ADC) that incorporates a topoisomerase inhibitor MF-6 (Topi
MF-6) payload linked via a cleavable linker, designed specifically to address MDR in Gl cancers.
7MW4911 exhibited high specificity for CDH17-expressing cancer cells and potent cytotoxicity in vitro.
In preclinical models, including patient-derived xenografts (PDXs) with distinct mutations, 7MW4911
achieved tumor growth inhibition ranging from 71% to 99%. Remarkably, 7MW4911 outperformed mono-
methyl auristatin E (MMAE)-based and Deruxtecan (DXd)-based ADCs in MDR models, highlighting its
effectiveness against drug-resistant cancer phenotypes. Additionally, 7MW4911 showed favorable phar-
macokinetics and a highest non-severely toxic dose (HNSTD) exceeding 20 mg/kg in cynomolgus mon-
keys, underscoring its promising safety profile. Together, these findings position 7MW4911 as a promising

ADC candidate capable of enhancing therapeutic outcomes in Gl cancers.

INTRODUCTION

Gastrointestinal (Gl) cancers, including liver, gastric, pancreatic,
neuroendocrine tumor (NET), and, the most prevalent, colorectal
cancers, are among the leading causes of cancer-related mortal-
ity globally. According to the International Agency for Research
on Cancer (IARC) GLOBOCAN statistics, these cancers account
for approximately 24.6% of all cancer diagnoses and 34.2% of
cancer deaths.' Globally, colorectal cancer (CRC) ranks third
in overall cancer incidence and second in cancer-related mortal-
ity, while pancreatic cancer, though less common, had the high-
est mortality rate among all cancers in 2022. Despite this signif-
icant burden, effective screening strategies are limited primarily
to colorectal, gastric, and esophageal cancers, resulting in many
diagnoses at advanced stages where curative options are often
unavailable. Additionally, nearly 50% of patients diagnosed at an
early stage may experience disease recurrence, contributing to
poor overall prognosis.”® Although surgical interventions and
postoperative chemoradiotherapy have reduced mortality rates,
adverse reactions and drug resistance remain significant chal-
lenges. Immunotherapy has emerged as a promising treatment,
but its effectiveness is currently restricted to a small subset of
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patients, highlighting the need for better predictive and prog-
nostic biomarkers in Gl cancers.”

Antibody-drug conjugates (ADCs) are advanced oncology
therapies that combine monoclonal antibodies with cytotoxic
drugs, targeting specific cancer cell antigens to selectively
destroy malignant cells while sparing healthy tissues.®” Since
the approval of Mylotarg (gemtuzumab ozogamicin) for acute
myeloid leukemia in 2000, 16 ADCs have been approved for
various cancers, including T-DM1 (trastuzumab emtansine)
and T-DXd (trastuzumab deruxtecan) for HER2-positive meta-
static breast cancer.2”'" Ongoing advancements in payloads,
linkers, and coupling methods are improving the stability and ef-
ficacy of ADCs, enhancing their clinical applications and effec-
tiveness in cancer treatment.’>~'* Among Gl cancers, CRC is
the most prevalent and has driven the development of multiple
ADCs targeting diverse tumor-associated antigens and CRC
phenotypes. Notable examples include the CEACAM5 ADC
(M9140), B7-H3 ADC (HS-20093), and HER2 ADC (T-DXd).
Among these, T-DXd has shown considerable promise. Recent
results from the DESTINY-CRCO2 study indicated an objective
response rate of 37.8% in patients with HER2-positive, RAS
wild-type, or mutant metastatic CRC (mCRC) who had
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Figure 1. Identification of CDH17 as a potential therapeutic target for Gl cancers

(A) Schematic overview of the multi-omics strategy for identifying gastrointestinal cancer markers. Key steps included (I) selection of genes upregulated in tumors
vs. normal tissues, (Il) exclusion of genes highly expressed in normal organs (organ images from Figdraw), (lll) removal of markers expressed on immune cells, and
(IV) identification of tumor epithelium-specific genes. The top five colorectal cancer candidates and a representative simulated protein structure are shown (V).
Statistical analyses were performed in R 4.2.2.

(legend continued on next page)
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previously received standard chemotherapy, highlighting its
strong anti-tumor activity and favorable safety profile.'® How-
ever, HER2 mutations account for only 3%-5% of CRC, and
HER2-directed therapy is only indicated for patients with
HER2-amplified tumors with wild-type RAS/RAF."® Other thera-
peutic targets also face challenges, including potential toxicity to
normal tissues. Therefore, there is an urgent need to identify clin-
ically actionable targets and develop innovative strategies to
address unmet clinical needs and improve the quality of life for
individuals with CRC.

Cadherin 17 (CDH17), or liver-intestine cadherin (LI cadherin),
is a member of the 7D-cadherin superfamily, distinguished by
seven cadherin-type repeats and a short 20-amino-acid cyto-
plasmic domain.'” During embryogenesis, CDH17 is expressed
in the fetal liver and GI tract, with physiological expression
primarily in small intestine and colon epithelial cells. Functionally,
it plays a vital role in intercellular adhesion, tissue integrity,
intestinal peptide transport, and calcium-dependent water
absorption.'®?

Aberrant expression of CDH17 is closely associated with the
development, progression, and metastasis of various Gl can-
cers.’°??> CDH17 promotes tumorigenicity by regulating the
Wnt/p-catenin and mitogen-activated protein kinase (MAPK)
signaling pathways, driving cell proliferation, survival, and migra-
tion.?*>2* It also interacts with integrin signaling to enhance cell
adhesion and moatility, contributing to tumor progression, partic-
ularly in CRC.?® Studies have shown that CDH17 is highly ex-
pressed in metastatic tumors, and blocking CDH17 can signifi-
cantly reduce lung metastasis in hepatocellular carcinoma and
gastric carcinoma.”®?® Additionally, CDH17 may be targeted
in cancer therapy based on specific biomarkers in tumor tissue
or serum.?® Transcriptomic and proteomic analyses underscore
its potential as a leading therapeutic target in CRC, correlating its
expression with tumorigenicity and immune response.*® Several
CDH17-targeted antibody-based therapies are currently in early
development stages for treating Gl cancers. These include bis-
pecific antibodies such as BI905711 (Boehringer Ingelheim)
and ARB202 (Arbele), along with CDH17-based CAR therapies
like CHM 2101 (Chimeric Therapeutics).>"*? Additionally, several
companies are exploring the potential of developing ADCs tar-
geting CDH17 for the treatment of Gl cancers, particularly
CRC, which are prone to developing drug resistance following
treatment. Although CDH17-based therapeutics are currently
in the early stages of clinical trials or development, it remains un-
clear whether CDH17 is an optimal target, especially as an ADC
target. Furthermore, the development of anti-CDH17 ADCs must
address the challenge of multidrug resistance (MDR) in Gl can-
cers to improve clinical outcomes for patients.
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In this study, we demonstrate that CDH17 is highly expressed
across Gl cancers, with nearly 100% expression observed in
clinical samples from CRCs and 23%-88% expression in other
Gl cancers. This substantial expression underscores the thera-
peutic potential of targeting CDH17. We have developed an
anti-CDH17 ADC, designated 7MW4911, that incorporates our
proprietary topoisomerase inhibitor MF-6 (Topi MF-6) payload
designed to target MDR in Gl cancers. Utilizing a site-specific
conjugation strategy with IDconnect technology, 7MW4911
achieves a homogeneous drug-to-antibody ratio (DAR) of 4
products, enhancing its therapeutic efficacy. Preclinical evalua-
tions of 7MW4911 reveal potent tumoricidal activity and signifi-
cant inhibition of tumor growth in various cell line-derived xeno-
graft (CDX) and patient-derived xenograft (PDX) models of GlI
cancers. Favorable pharmacokinetics (PK) and safety profiles
were observed in non-human primate (NHP) studies. The
ongoing evaluation of 7MW4911 will provide vital insights into
its efficacy and safety, potentially paving the way for its clinical
application in the management of Gl cancers.

RESULTS

CDH17 as a prominent therapeutic target for Gl cancers

A multi-omics approach was employed to identify potential ADC
targets for Gl cancers, with a focus on CRC. By integrating tran-
scriptomics and proteomics data, we characterized gene and
protein expression patterns across Gl tumors and associated
tissues, enabling the identification of clinically relevant targets.
The application of these methodologies to Gl cancers, including
CRC, consistently identified CDH17 as the lead candidate. Here,
we delineate the key steps in the identification of CRC therapeu-
tic targets. Initially, we performed differential gene expression
analysis using The Cancer Genome Atlas (TCGA) datasets,
identifying genes significantly upregulated in tumor tissues
(Figure 1Al). Candidate selection was then refined by prioritizing
cell surface proteins and cross-referencing their expression pro-
files with normal tissue datasets from the Genotype-Tissue
Expression (GTEXx) project and the Human Protein Atlas (HPA).
This approach enabled the exclusion of genes with high expres-
sion in 33 normal tissues, ensuring tumor selectivity (Figure 1All).
Single-cell RNA sequencing (scRNA-seq) validation confirmed
the predominant expression of the remaining candidates in ma-
lignant cells. This rigorous selection process yielded five poten-
tial CRC biomarkers: CDH17, CEACAMS5, GUCY2C, CLDN2, and
CFTR. CDH17 emerged as the most promising candidate due to
its tumor-specific expression profile and minimal on-target
expression (Figures 1AllI-1AV and S1A-S1D). Further pan-
cancer analysis using TCGA and GTEx datasets validated

(B) CDH17 expression analysis in gastrointestinal cancer tissue microarrays. H-scores and sample numbers are detailed in Table S1. Representative IHC images

show variable staining intensities. Data are represented as mean + SEM.

(C) CDH17 surface expression in gastrointestinal cancer cell lines, as assessed by flow cytometry. Negative controls included primary endothelial cells and non-

cancerous cell lines. Data are represented as mean + SEM.

(D and E) CDH17 mRNA (D) and protein (E) expression levels across CRC CMS1-4 subtypes using TCGA and clinical sample data, respectively. Data are

presented as mean + SEM.

(F) Summary of CDH17 expression in CRC PDX models by molecular subtype. Data are represented as mean + SEM.
Statistical significance was determined by Kruskal-Wallis test in (D)—(F). *p < 0.05, *p < 0.01, **p < 0.001, and ****p < 0.0001. See also Figures S1 and S2 and

Table S1.
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CDH17’s specificity for GI malignancies, particularly CRC, sup-
porting its therapeutic potential (Figure S1E).

To further characterize the protein expression profile of
CDH17 in GI cancers, we conducted immunohistochemistry
(IHC) analysis on tissue microarrays from various Gl malig-
nancies. Our results demonstrated that CDH17 was highly ex-
pressed across Gl malignancies, particularly in colon cancer
(colon adenocarcinoma [COAD]) and rectal adenocarcinoma
(READ), where all tested samples exhibited 100% positivity,
with H-scores ranging from 50 to 300 (Figure 1B). Positive
CDH17 expression (H-score > 15) was also observed in gastric
adenocarcinoma (GA) (77%), pancreatic adenocarcinoma
(PAAD) (55%), esophageal carcinoma (ESCA) (23%), adenocar-
cinoma of the esophagogastric junction (AEG) (88%), cholangio-
carcinoma and hepatocellular carcinoma (CCA and HCC) (59%),
and NETs (44%) (Figure 1B; Table S1). In contrast, CDH17
expression in normal tissues was minimal, with notable staining
primarily observed in the epithelial cells of the small intestine, co-
lon, and appendix (Figure S2A). To assess the potential for on-
target, off-tumor toxicities, we further examined CDH17 expres-
sion in normal intestinal tissues using tumor tissue microarrays,
revealing a significant difference between malignant and normal
intestinal tissues (Figure S2B). Although derived from non-
matched tumor-normal samples, these data provide a represen-
tative comparison across tissue types. Publicly available data
from the GEPIA database further validated the differential
expression of CDH17 between cancerous and normal tissues
(Figure S2C). Notably, a previous study has shown that CDH17
is predominantly localized to the basolateral membrane of Gl
epithelial cells.®* This restricted distribution minimizes ADC
accessibility in normal tissues, thereby reducing the risk of on-
target, off-tumor toxicities and suggesting CDH17 as a viable
therapeutic target for ADC-based cancer treatment. Flow cy-
tometry analysis further confirmed high and specific CDH17
expression in Gl cancer cell lines, including those derived from
COAD, GA, PAAD, and HCC (Figure 1C). Collectively, these find-
ings establish CDH17 as a promising therapeutic target in Gl
cancers, particularly CRC, due to its tumor-specific expression,
minimal presence in normal tissues, and reduced potential for
on-target, off-tumor toxicities. These characteristics support
the development of CDH17-targeted ADC therapies for Gl
malignancies.

Ongoing research seeks to identify biologically distinct sub-
types of CRC to improve prognostic accuracy and guide the
development of targeted therapies. The Colorectal Cancer
Subtyping Consortium (CRCSC) has classified CRC into four
consensus molecular subtypes (CMSs) based on transcrip-
tomic analysis: CMS1 (immune activated), CMS2 (canonical,
characterized by Wnt/Myc pathway activation), CMS3 (meta-
bolic, with KRAS mutations), and CMS4 (mesenchymal, associ-
ated with transforming growth factor beta [TGF-p] pathway
activation). Each subtype presents distinct biological features
that are critical for optimizing treatment strategies.*® To explore
the role of CDH17 in CRC, we analyzed its expression across
these subtypes, hypothesizing that CMS2 would exhibit the
highest expression due to its involvement in the Wnt/p-catenin
signaling pathway. Our results revealed that CMS2 displayed
the highest CDH17 protein expression, significantly higher
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than CMS1, while CMS3 showed comparable RNA expression
levels. No significant difference in protein expression was
observed between CMS2, CMS3, and CMS4 (Figures 1D and
1E). In addition, CDH17 expression in PDX models was higher
in CMS2 compared to CMS4, with no significant difference
between CMS2, CMS1, and CMS3 (Figure 1F). These findings
confirm that CDH17 expression is most prominent in the
CMS2 subtype, with consistent patterns observed across
various data models.

These results underscore the therapeutic potential of targeting
CDH17, particularly in CMS2 and CMS3 subtypes, and highlight
the importance of selecting appropriate models for drug efficacy
evaluation. Further investigations are needed to facilitate
comprehensive comparisons across all CRC subtypes and
inform the design of clinical trials targeting CDH17 in CRC.

Innovative development of the CDH17-targeted ADC
7MW4911

To develop a CDH17-targeted ADC, a panel of anti-CDH17
antibodies was generated, as outlined in the screening flowchart
(Figure S3A). The lead antibody, the murine version of Mab0727,
which binds to the EC1-2 domain of CDH17, demonstrated spe-
cific binding to tumor cells, high internalization efficacy, and a
robust cytotoxic profile across various CRC cell lines in in vitro
assays (Figure S3B). This antibody was subsequently humanized
for further studies. Subsequent assays confirmed that Mab0727
displayed strong cross-reactivity with rhesus and cynomolgus
monkey CDH17 but did not bind to CDH17 from other species,
including mouse, rat, or canine (Figures S3C-S3E). The antibody
demonstrated a moderate binding affinity for CDH17, as evi-
denced by bio-layer interferometry assay, and exhibited a high
degree of specificity, showing no cross-reactivity with other
members of the cadherin family (Figures S3F, S3G, S4A,
and S4B).

The stability and PK profiles of Mab0727 were also evaluated.
In vitro, Mab0727 exhibited good stability in cynomolgus mon-
key plasma, and in vivo, it displayed a favorable PK profile in
BALB/c mice, with an estimated half-life (t,/,) of approximately
144 h (Figures S4C-S4F). Given its importance in ADC develop-
ment, the hydrophobicity and thermal stability of Mab0727 were
further assessed. The results indicated excellent hydrophilicity,
as determined by hydrophobic interaction chromatography
(HIC)-high-performance liquid chromatography (HPLC), and
robust thermal stability across a range of pH conditions
(Table S2). Collectively, Mab0727 is a highly specific anti-
CDH17 antibody with favorable binding affinity to both human
and NHP CDH17, as well as excellent biophysical stability, posi-
tioning it as an ideal candidate for ADC development.

The anti-CDH17 ADC 7MW4911 was developed by conju-
gating Mab0727 to the topoisomerase | inhibitor MF-6 using
IDconnect technology, along with a protease-cleavable linker
incorporating both the IDconnect structure and a Val-Ala
dipeptide (Figure 2A). The IDconnect technology employs a
substituted maleimide scaffold featuring 4-mercapto-benzoyl-
morpholine as the leaving group at the 3 and 4 positions. This
approach enables site-specific conjugation to Mab0727 by
cross-linking the reduced cysteine residues in the Fab and hinge
regions of the antibody.
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Figure 2. Generation and characterization of anti-CDH17 ADC 7MW4911
(A) Structure of 7MW4911: the ADC consists of the MF-6 payload conjugated to Mab0727 via a linker system composed of IDconnect and PEG-VA, enabling
efficient payload release.
(B and C) Physicochemical properties of 7MW4911 were measured by HIC-HPLC (B) and SEC-HPLC (C).
(legend continued on next page)

Cell Reports Medicine 6, 102213, July 15, 2025 5



¢? CellPress

OPEN ACCESS

Physicochemical profiling and comprehensive in vitro
and in vivo functional characterization of 7MW4911
7MW4911 was site-specifically conjugated using IDconnect
technology via inter-chain disulfide bonds, resulting in nearly
100% homogeneous DAR 4 products, as confirmed by HIC-
HPLC and size-exclusion chromatography (SEC)-HPLC analysis
(Figures 2B and 2C). The binding affinity of 7MW4911 for both
human and cynomolgus CDH17 was comparable to that of its
parental antibody, Mab0727 (Figures 2D, 2E, S3F, and S3G).
Further evaluation of the hydrophobic properties and thermal
stability of 7MW4911 revealed excellent hydrophilicity, as as-
sessed by HIC-HPLC, and robust thermal stability across
various pH conditions, matching that of Mab0727 (Table S2).
These findings affirm the high quality and therapeutic potential
of 7MW4911 for clinical applications.

The binding affinity, internalization capacity, and cytotoxic
potency of 7MW4911 were evaluated in cell lines with varying
levels of CDH17 expression. As expected, 7MW4911 exhibited
specific binding to tumor cells, including colorectal and gastric
cancer cell lines, and demonstrated efficient internalization
(Figures 2F and 2G). Cytotoxicity assays confirmed that
7TMW4911 effectively induced cell death in CDH17-positive cells
compared to the control ADC, higG1(MF-6) (Figure 2H). Mono-
methyl auristatin E (MMAE), a widely used cytotoxic payload in
ADC development, exerts its anti-tumor activity by disrupting
microtubule polymerization, thereby promoting targeted cancer
cell death. To assess the association between CDH17 expres-
sion levels and in vitro cytotoxic response, we employed an
MMAE-conjugated form of Mab0727 as a reference comparator
(Figures S5A-S5C). The CDH17-dependent nature of the
cytotoxic effect was further validated since Mab0727(MMAE)
demonstrated a positive correlation between cell-killing potency
and the CDH17 copy number (Figures S5D and S5E). MMAE was
selected based on its documented application in CDH17-
targeted ADCs, as reported in patent WO2023107558A1. This
comparison aimed to determine whether 7MW4911 conjugated
with MF-6, a DNA topoisomerase | inhibitor, could deliver supe-
rior anti-tumor efficacy, particularly in CRC models exhibiting
limited responsiveness to MMAE in subsequent in vivo studies.

The stability and PK profiles of 7MW4911 were comprehen-
sively evaluated. In vitro binding assays demonstrated consis-
tent ODys5¢ readings and comparable ECsqg values across sam-
ples incubated with cynomolgus monkey plasma for various
time points (Figures 2l and 2J). Both total antibody (TAB) and
intact ADC detection revealed that after 240 h of incubation
with cynomolgus monkey plasma, 90% of the intact ADC re-
mained intact, indicating the significant stability of 7MW4911

Cell Reports Medicine

(Figures 2K and 2L). In BALB/c mice, 7MW4911 exhibited a
favorable PK profile, with a t4/, of approximately 110-124 h
across two different measurement methods (Figure 2M).

To further validate the therapeutic potential of the 7MW4911
ADC, biodistribution studies were performed in the CRC LS513
CDX model to assess its tumor accumulation relative to other
organs. Quantification of both TAB and intact ADC revealed
preferential localization in tumor tissue over the heart, liver,
lung, spleen, kidney, etc. (Figures S6A-S6D). Notably, intratu-
moral drug concentrations remained elevated for up to 240 h
post-dosing, underscoring the sustained tumor-targeting capa-
bility of 7MW4911 and its potential for improved therapeutic
efficacy.

Additionally, the bystander effect of 7MW4911 was assessed
in vitro. As shown in Figure 2N, 7MW4911 exhibited potent cyto-
toxicity in the CDH17-negative cell line, suggesting that MF-6
effectively diffuses across cell membranes from CDH17-positive
cells into the surrounding tumor microenvironment. These find-
ings indicate a strong bystander effect of 7MW4911, which
may enhance its therapeutic efficacy in heterogeneous tumor
settings.

In summary, 7MW4911 demonstrated high-affinity target
binding, efficient intracellular trafficking, and potent cytotoxic
activity against tumor cells. Coupled with its favorable pharma-
cokinetic properties, metabolic stability, selective tumor accu-
mulation, and a robust bystander effect, these findings collec-
tively support 7MW4911 as a promising candidate for further
clinical development in Gl cancer therapy.

Exceptional anti-tumor efficacy of 7MW4911 in CRC
CDX and PDX models

The in vivo anti-tumor efficacy of 7MW4911 was evaluated
across multiple CRC xenograft models, with the dosing regi-
mens outlined in Figure 3A. 7MW4911 demonstrated potent
anti-tumor efficacy, achieving tumor growth inhibition (TGI) rates
ranging from 29% to 97 % across CRC CDX models with varying
levels of CDH17 expression (Figure 3B; Table S3). The anti-tumor
effect of 7MW4911 was positively correlated with CDH17
expression levels, and dose-dependent tumor inhibition was
observed. The efficacy of 7TMW4911 was highlighted in four out
of nine CRC CDX models, showcasing its potential as a targeted
therapy for CDH17-expressing tumors. In CDX models with high
CDH17 expression, including SNU-C1 (H-score: 200) and LS513
(H-score: 240), 7TMW4911 exhibited potent anti-tumor effects. In
the SNU-C1 model, TGl rates of 79%, 91%, and 91% were
observed at doses of 2.5, 5, and 10 mg/kg, respectively
(Figure 3C), with tumor weight measurements aligning with

(D and E) Binding affinities of 7MW4911 to human (D) and cynomolgus monkey (E) CDH17 were measured by Octet RED96 system.

(F) Binding of 7MW4911 to CDH17-expressing cell lines (SK-CO-1, SNU-C1, SNU-16) was assessed by flow cytometry.

(G) CDH17-mediated internalization of 7MW4911 was evaluated in CDH17-positive cell lines.

(H) Cytotoxicity of 7MW4911 was measured in cell lines with varying CDH17 expression using CellTiter-Glo assays.

(I-L) Stability of 7MW4911 in cynomolgus monkey plasma. Binding activity (I and J) and concentrations (K and L) of total antibody (TAB) and intact ADC were
evaluated over time, as described in the STAR Methods. Data in (K) and (L) are normalized to baseline values.

(M) Pharmacokinetics of 7MW4911 in BALB/c mice following a single intravenous dose on day 0. Serum levels of TAB and intact ADC were quantified over time.

Data are represented as mean + SEM (n = 4).
(N) Bystander killing effect of 7MW4911 evaluated using a co-culture model.
See also Figures S3-S6 and Table S2.
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Figure 3. Potent anti-tumor activity of 7MW4911 in multiple CRC CDX and PDX models

(A) Schematic of the CRC CDX treatment regimen. Tumor-bearing mice received intravenous 7MW4911 or control ADC on day 0 (black or red arrows).

(B) TGl in CRC CDX models following 10 mg/kg 7MW4911 treatment.

(C-J) In vivo anti-tumor efficacy of 7MW4911 was evaluated in various CRC CDX models following the treatment regimen. In vivo anti-tumor efficacy of 7MW4911
in various CRC CDX models. Tumor volume and weight were measured in SNU-C1 (C and D; n = 2-5), LS513 (E and F; n = 4-5), NCI-H508 (G and H; n = 5), and
LS1034 (I and J; n = 4-5). Data are represented as mean + SEM. Mice were euthanized early if tumors exceeded 3,000 mm? (3 in SNU-C1 and 1 each in LS513 and
LS1034).

(legend continued on next page)
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tumor volume reductions (Figure 3D). Similarly, in the LS513
model, TGI rates of 23%, 65%, and 82% were observed in a
dose-dependent manner (Figures 3E and 3F).

In moderate CDH17 expression models, including NCI-H508
(H-score: 175) and LS1034 (H-score: 160), 7MW4911 also
demonstrated dose-dependent anti-tumor activity. In the NCI-
H508 model, doses exceeding 1 mg/kg were effective, with
TGl rates of 62% and 87% at 3 and 10 mg/kg, respectively
(Figure 3G) and tumor weight measurements corroborating tu-
mor volume reductions (Figure 3H). Similarly, in LS1034, TGl
rates of 29%, 39%, and 71% were observed at 1, 3, and
10 mg/kg, respectively (Figures 31 and 3J). Ex vivo fluores-
cence-activated cell sorting (FACS) binding analysis of tumor
cells recovered from these CDX models confirmed that
7MW4911 effectively bound to CDH17-expressing tumor cells,
with binding potency correlating with tumor inhibition activity
(Figures S7A-S7D). Although off-tumor, target-based toxicity
could not be evaluated in rodent models due to the species-spe-
cific binding properties of the ADC, treatment with 7MW4911 did
not result in significant body weight changes (Figures S7TE-S7H),
suggesting a favorable safety profile.

To evaluate the clinical potential of 7MW4911, its therapeutic
efficacy was assessed in CRC PDX models. Mice were treated
with either 7MW4911 or a control ADC, hlgG1(MF-6), as outlined
in Figure 3K. Notably, 7MW4911 demonstrated robust anti-tu-
mor activity across all tested models, exhibiting significant tumor
inhibition regardless of CDH17 expression levels or underlying
tumor genetic mutations (Figure 3L; Table S4). This efficacy
was further supported by tumor growth curves and tumor weight
measurements (Figures S8A-S8T). To illustrate its therapeutic
potential, two representative CRC PDX models were highlighted.
In the PDX-CRC-004 model (H-score: 240), 7MW4911 induced
substantial tumor shrinkage, achieving a TGl of 93% by day 20
compared to the vehicle group with 84% by day 41 relative to
the control ADC group (Figure 3M). Notably, one mouse ex-
hibited complete tumor regression, with supporting data pre-
sented in Figures S8A and S8K. Similarly, in the PDX-33 model
(H-score: 190), 7MW4911 demonstrated dose-dependent effi-
cacy, with TGl rates of 82% and 96% at 3 and 10 mg/kg, respec-
tively (Figure 3N, S8B, and S8L).

Further analysis evaluated the therapeutic efficacy of
7MW4911 across CMS1-4 of CRC within the PDX models.
Preliminary results demonstrated that 7MW4911 exhibited
anti-tumor activity across all CMS subtypes, irrespective of the
subtype-specific CDH17 expression patterns (Figure 30). None-
theless, validation in larger cohorts is required to confirm these
observations.

In conclusion, these findings highlight the robust and broad
anti-tumor efficacy of 7MW4911 across diverse CRC models,
including those with varying CDH17 expression levels, molecular
subtypes, and genetic profiles. The demonstrated dose-depen-

Cell Reports Medicine

dent activity and efficacy across multiple models position
7MW4911 as a promising candidate for further clinical develop-
ment in the treatment of CRC.

Promising in vivo potency of 7MW4911 in gastric and
pancreatic cancers

In addition to CRC, CDH17 is highly expressed in a significant
proportion of patients with gastric and pancreatic cancer, with
average H-scores of 108 and 63, respectively (Figure 1B). To
investigate the therapeutic potential of 7MW4911 in these malig-
nancies, three gastric and one pancreatic CDX model was uti-
lized (Figure 4A). In gastric cancer models, 7MW4911 exhibited
robust anti-tumor activity, achieving TGl rates of 56%, 57%,
and 95%, respectively (Figure 4B). Data from two models are
highlighted here. In the SNU-16 model (H-score: 150), five out
of six mice (5/6) achieved complete tumor regression, while
the remaining mouse displayed substantial tumor shrinkage
following a single 10 mg/kg dose of 7MW4911 (Figures 4C
and 4D). Similarly, in the 23132/87 model (H-score: 135),
7MW4911 demonstrated significant efficacy with a TGl of 57%
(Figures 4E and 4F). These results underscore the potential of
7MW4911 as a promising therapeutic candidate for gastric
cancer.

To further evaluate the anti-tumor efficacy of 7MW4911 in
gastric cancer, three PDX models were employed. In the LD1-
2017-361697 model, a single 10 mg/kg injection of 7MW4911
achieved complete tumor regression in all three mice by day
32 (Figure 4G). In the other two models, 7MW4911 also exhibited
substantial anti-tumor activity, achieving TGl rates of 69% and
91%, respectively (Figures 4H and 4l). Tumor weights measured
at the study endpoint further supported these findings
(Figure 4J). Collectively, these results highlight the potent thera-
peutic potential of 7MW4911 in clinically relevant gastric cancer
models. Nonetheless, further evaluation across a broader spec-
trum of models is necessary to fully establish its clinical
applicability.

For pancreatic cancer, the anti-tumor efficacy of 7MW4911
was also demonstrated. In the AsPC-1 CDX model, two doses
of 3 mg/kg 7MW4911 resulted in an 81% TGI (Figures 4K
and 4L), underscoring its effectiveness against pancreatic
malignancies.

Taken together, these findings position 7MW4911 as a
compelling therapeutic candidate for advanced Gl cancers.
With broad-spectrum efficacy, including complete tumor regres-
sion in the SNU-16 gastric cancer model and a gastric cancer
PDX model, alongside significant tumor inhibition across addi-
tional gastric and pancreatic models, 7MW4911 demonstrates
transformative potential. The precise tumor cell targeting
demonstrated by 7MW4911 further bolsters its therapeutic
promise, paving the way for its clinical development to address
critical unmet needs in Gl oncology.

(K) Schematic of the CRC PDX treatment regimen. Mice received intravenous administration of 7MW4911 or control ADC on day 0.

(L) Summary of tumor volume changes from baseline in CRC PDX models.

(M and N) Tumor volume changes in PDX-CRC-004 (n = 6) and PDX-33-F4-1 (n = 6-8). Data are represented as mean + SEM.

(O) Efficacy summary of 7MW4911 across CMS1-4 subtypes in PDX models. CR, complete regression.

Statistical significance was determined using one-way ANOVA for all models except (B) and (L), which were analyzed using paired t tests. *p < 0.05, *p < 0.01,
***p < 0.001, and ***p < 0.0001. See also Figures S7 and S8 and Tables S3 and S4.
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Figure 4. Impressive anti-tumor activity of 7MW4911 in gastric and pancreatic cancer models
(A) Schematic of treatment regimens in gastric and pancreatic cancer CDX models. Mice received 7MW4911 or control ADC on day 0 (black, red, or purple

arrows).

(B) Summary of TGl following 10 mg/kg 7MW4911 in gastric cancer CDX models and 3 mg/kg in the pancreatic cancer CDX model.
(C-F) Invivo efficacy in gastric cancer CDX models: tumor volume and weight in SNU-16 (C and D; n = 6) and tumor volume and weight in 23132/87 (Eand F; n =5).

Data are represented as mean + SEM (n = 6).

(G—-J) Tumor volume changes and tumor weights in three gastric cancer PDX models. One mouse in each group of the PDX-STAD-050 model died on day 18,
probably due to tumor-related factors. Data are represented as mean + SEM (n = 3-5). STAD, stomach adenocarcinoma.

(K and L) Efficacy in the AsPC-1 pancreatic cancer CDX model: tumor volume (n = 5) and weight (n = 4). Data are represented as mean + SEM.

Statistical analysis was performed using unpaired two-tailed t tests except for (B), which was analyzed using paired t tests. CR, complete regression. *p < 0.05,

**p < 0.01, **p < 0.001, and ***p < 0.0001. See also Table S3.
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Figure 5. Strong anti-tumor efficacy of 7MW4911 in MDR models

(A) Schematic of MMAE-resistant models (created with Figdraw).

(B-D) Tumor volume changes in CDX models treated with 7MW4911 or comparators: LS513 (B), LS1034 (C), and AsPC-1 (D). Treatments included 7MW4911,
Mab0727(MMAE), 07-0663-h7(MMAE), 07-0663-h7(MF-6), or controls. Data are represented as mean + SEM (n = 5). Data were analyzed using one-way ANOVA.

(legend continued on next page)

10  Cell Reports Medicine 6, 102213, July 15, 2025



Cell Reports Medicine

Superior in vivo efficacy of 7MW4911 in MDR models

Gl cancers, particularly CRC, often develop MDR due to
repeated exposure to standard chemotherapeutics such as flu-
oropyrimidines, oxaliplatin, and irinotecan. A major mechanism
underlying this resistance is the upregulation of ATP-binding
cassette (ABC) transporters, including P-glycoprotein (P-gp/
MDR1/ABCB1), MRP1/ABCC1, MRP2/ABCC2, and BCRP/
ABCG2, which are frequently enriched in cancer stem-like cells
(CSCs). These transporters actively efflux chemotherapeutic
agents, reducing intracellular drug concentrations and ultimately
impairing therapeutic efficacy.>**” MF-6, a topoisomerase | in-
hibitor that is not a substrate of P-gp, is hypothesized to demon-
strate superior efficacy in MDR models compared to MMAE and
Deruxtecan (Dxd), which are susceptible to P-gp-mediated
efflux.>**° This mechanistic distinction positions MF-6 as a
promising payload for circumventing transporter-mediated
resistance. Initial studies in CRC CDX models demonstrated
that 7MW4911 significantly outperformed both Mab0727
(MMAE) and 07-0663-h7(MMAE) (W0O2023107558A1, University
of California, Los Angeles) in the LS513 and LS1034 models
(Figure 5A). In the LS513 model, 7MW4911 achieved 82% TGl
compared to 52% with Mab0727(MMAE) (Figures 5B and
S8U). A similar trend was observed in the LS1034 model, with re-
sults confirmed by tumor weight analysis (Figures 5C and S8V).
Notably, replacing MMAE with MF-6 in 07-0663-h7(MF-6) also
improved efficacy, further validating the contribution of the
payload in overcoming resistance (Figures 5B and 5C). In the
AsPC-1 pancreatic CDX model, which exhibited a limited
response to 07-0663-h7(MMAE) (TGI: 20%), 7MW4911 showed
robust anti-tumor activity with 81% TGI. Although 07-0663-h7
(MF-6) provided some benefit (TGIl: 51%), 7MW4911 demon-
strated a substantially greater response, underscoring its supe-
rior therapeutic profile in resistant settings (Figures 5D and S8W).
To investigate the molecular basis for this enhanced efficacy, we
analyzed the expression of ABC transporters in these models.
Flow cytometry and IHC analyses confirmed elevated expres-
sion of P-gp, MRP1, MRP2, and ABCG2 in both AsPC-1 and
CRC models, highlighting an efflux-driven resistance phenotype
(Figures S9A-S9E). These findings support the hypothesis that
7MW4911 can bypass efflux transporter-mediated resistance,
contributing to its potent in vivo efficacy.

Encouraged by these results, we expanded our evaluation to a
panel of CRC PDX models. In PDX-CRC-015, a single 10 mg/kg
dose of 7TMW4911 resulted in 87% TGI, compared to 54% with
07-0663-h7(MMAE) (Figure 5E). Similarly, in PDX-CRC-016,
7TMW4911 achieved 94% TGI by day 32, outperforming the
74% TGI observed with 07-0663-h7(MMAE) (Figure 5F). In
contrast, both CDH17-targeted ADCs showed comparable effi-
cacy in PDX-CRC-030, reinforcing the potential of CDH17-
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directed therapies (Figure 5G). Tumor volume and weight mea-
surements corroborated these findings (Figures S8C-S8E and
S8M-S80). Notably, IHC analysis revealed differential expres-
sion patterns of ABC transporters across the PDX models.
PDX-CRC-015 and PDX-CRC-016 exhibited positive P-gp
expression, whereas PDX-CRC-030 showed minimal to unde-
tectable levels. In contrast, the expression of MRP1 and
ABCG2 was comparable among all three models, suggesting
that P-gp may play a predominant role in mediating drug resis-
tance in this context (Figure S9E). The superior performance of
7MW4911 in transporter-positive models highlights its advan-
tage in overcoming efflux-mediated resistance, a limitation of
MMAE-conjugated ADCs. To further validate its efficacy in
MDR settings, we established MMAE-resistant CRC models. In
the MMAE-resistant LS513 model, 7MW4911 restored anti-tu-
mor activity in mice pre-treated with 07-0663-h7(MMAE),
achieving 52% TGl compared to only 21% TGl with continued
07-0663-h7(MMAE) monotherapy (Figure 5H). Similarly, in the
MMAE-resistant NCI-H716 model, 7MW4911 achieved 63%
TGl, significantly reversing the lack of response seen with
Mab0727(MMAE), which showed minimal efficacy (TGl: 5%)
(Figure 5I). Remarkably, complete tumor regression was
observed in one mouse by day 28, and continued tumor
shrinkage was seen in the remaining treated animals throughout
the study (Figure 5I). These results underscore the capacity of
7MW4911 to overcome resistance to MMAE-based therapies
and highlight its therapeutic potential in MDR CRC, particularly
in tumors with high ABC transporter expression or other resis-
tance mechanisms.

Moreover, MF-6 demonstrated superior cytotoxicity compared
to other topoisomerase | inhibitors, including SN-38 and DXd,
across a panel of Gl cancer cell lines (Figure S10). Building on
these findings, we evaluated the in vivo efficacy of 7TMW4911 rela-
tive to a CDH17-targeted DXd-based ADC, Mab0727-GGFG-
DXd (DAR 4). In the NCI-H508 model, 7MW4911 achieved
significantly greater TGl than Mab0727-GGFG-DXd, with 89%
vs. 64% TGl, respectively, supported by tumor weight measure-
ments (Figures 5J and S8X). Similarly, in the NCI-H716 model,
7TMW4911 yielded 78% TGI compared to 55% with Mab0727-
GGFG-DXd, and notably, two mice remained tumor free at day
28 following 7MW4911 treatment (Figure 5K). Together, these re-
sults underscore the superior anti-tumor efficacy of 7MW4911
over the DXd-based comparator, supporting MF-6 as a potent
payload for advancing CDH17-targeted ADCs in the treatment
of Gl cancers.

Collectively, these results establish 7MW4911 as a potent
CDH17-targeted ADC that outperforms MMAE- and DXd-conju-
gated counterparts, particularly in ABC transporter-positive,
drug-resistant Gl cancer models. Its ability to circumvent

(E-G) Tumor volume changes in CRC PDX models treated with 7MW4911, 07-0663-h7(MMAE), or vehicle: PDX-CRC-015 (E), PDX-CRC-016 (F), and PDX-CRC-
030 (G). Data are represented as mean + SEM (n = 6). Data were analyzed using one-way ANOVA.

(H and Iy In vivo efficacy in MMAE-resistant LS513 (H) and NCI-H716 () CDX models. Mice were pretreated with 07-0663-h7(MMAE) or Mab0727(MMAE), then
received 7MW4911 or continued MMAE treatment. Data are represented as mean + SEM (n = 3-6). Data were analyzed using one-way ANOVA.

(J and K) Tumor volume progression in NCI-H508 (J; 5 mg/kg) and NCI-H716 (K; 10 mg/kg) CDX models following 7MW4911, Mab0727-GGFG-DXd (DAR 4), or

vehicle. Data are represented as mean + SEM (n = 4-5).

Statistical analysis was performed using one-way ANOVA. CR, complete regression. ns, not significant; *p < 0.05, **p < 0.01, **p < 0.001, and ****p < 0.0001. See

also Figures S8-S10.
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Figure 6. Nonclinical safety and PK assess-
ment of 7MW4911 in cynomolgus monkeys
Dosing regimen: cynomolgus monkeys
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20 mg/kg 7MW4911 intravenously every 2 weeks
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hematologic toxicity.

(G and H) Serum chemistry: liver and kidney
function markers were analyzed for organ toxicity.
(I) Coagulation: prothrombin time (PT) and related
parameters were assessed for effects on hemo-
stasis.

See also Figure S11.
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gated antibodies, TABs, and free MF-6
(Figure 6C).

No significant abnormalities were
observed in daily activity, ophthalmologic
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efflux-mediated resistance highlights its potential as a next-gen-
eration therapeutic for treatment-refractory CRC. Further clinical
development is warranted to explore its long-term efficacy,
safety, and potential in combination regimens targeting multi-
drug-resistant malignancies.

Favorable safety and toxicokinetic profiles of 7MW4911
in cynomolgus monkeys

To advance the development of 7MW4911 for potential clinical
trials in Gl cancers, a safety and toxicokinetic evaluation of
7MW4911 was conducted in cynomolgus monkeys, a species
known to cross-react with Mab0727. The study involved
repeated intravenous dosing, with five doses administered
biweekly at 15 and 20 mg/kg, using one male and one female
per dose group (Figure 6A). Blood samples were collected during
the first and fourth dosing cycles for toxicokinetic analysis and
prior to each injection for immunogenicity assessment. Serum
concentrations of conjugated antibodies and TABs were quanti-
fied using ELISA, while free MF-6 concentrations were measured
by LC-tandem mass spectrometry (LC-MS/MS) (Figure 6B).
Pharmacokinetic parameters, including Ciax, t12, and area
under the concentration—-time curve from time zero to time t
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Days
@ 15mg/kg Male -O- 20 mg/kg Male
@ 15mg/kg Female O 20 mg/kg Female @ 15 mglkg Female -O- 20 mg/kg Female

10 20 30 40 assessments, body weight, body temper-
ature, or food consumption. Additionally,
no anti-drug antibodies (ADAs) were de-
tected in any of the samples. At the
20 mg/kg dose, a pigmentary alteration
(dark discoloration) of the skin on the right hindlimb was observed
in the female animal from day 30 until the study’s conclusion. Oc-
casional soft feces were noted in the female animal at 15 mg/kg
on day 8 and in the male animal at 20 mg/kg on day 28; however,
these were considered unrelated to 7MW4911 as they occurred
either during the pre-dose period and were transient, or were
infrequent. Decreased reticulocyte (RET) counts were observed
in both male and female animals at the 20 mg/kg dose following
the first and third doses, compared to pre-dose levels
(Figure 6D). No significant changes were noted in other hemato-
logical or serum chemistry parameters (Figures 6E-6l and S11A-
S111). At necropsy, a focal black discoloration of the skin on the
right hindlimb was observed in the female animal at the
20 mg/kg dose, with no other gross abnormalities identified in
the remaining animals. Based on these findings, the highest
non-severely toxic dose (HNSTD) of 7MW4911 in cynomolgus
monkeys was determined to be 20 mg/kg.

DISCUSSION

ADCs have emerged as a promising therapeutic modality, offer-
ing selective delivery of cytotoxic agents to tumor cells while
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minimizing systemic toxicity. However, their clinical efficacy in Gl
cancers has been suboptimal, highlighting the need for emerging
targets and optimized therapeutic strategies. In this study, we
employed a multi-omics approach to identify potential ADC tar-
gets in Gl cancers, with a particular emphasis on CRC. Given the
critical role of membrane proteins in ADC development, we prior-
itized the analysis of upregulated cell surface proteins using pre-
viously established GESP (genes encoding surface proteins)
candidate datasets.”’ Among these, CDH17 emerged as a
promising ADC target due to its elevated expression in Gl malig-
nancies, especially colorectal and gastric cancers, while exhibit-
ing limited expression in normal tissues, thereby supporting its
therapeutic relevance and potential safety profile. Our analysis
of TCGA data revealed no significant correlation between
CDH17 expression levels and patient survival outcomes in
COAD, READ, or stomach adenocarcinoma (STAD). However,
differential CDH17 expression was observed in COAD and
READ tumors compared to matched normal tissues, as
confirmed by RNA-seq data from TCGA and GTEx datasets.
While concerns remain regarding potential on-target, off-tumor
toxicities due to CDH17 expression in normal tissues, preclinical
studies have demonstrated that CDH17-targeted chimeric anti-
gen receptor (CAR)-T cells can effectively eliminate tumors
without damaging normal tissues.? Furthermore, the basolateral
localization of CDH17 in Gl epithelial cells restricts its accessi-
bility to ADCs, providing a natural safeguard against toxicity in
normal intestinal tissues. Although preliminary evaluations of
CDH17-targeted ADCs suggest an acceptable safety profile,
comprehensive long-term studies are necessary to fully assess
their clinical viability.

A critical consideration in ADC therapy is the bystander ef-
fect, wherein the cytotoxic payload not only eliminates anti-
gen-positive tumor cells but also impacts neighboring cells
within the tumor microenvironment. In the case of 7MW4911,
this effect is primarily driven by the strong hydrophobicity of
the MF-6 payload, which facilitates diffusion across cell mem-
branes. While the bystander effect can enhance anti-tumor ac-
tivity by eradicating heterogeneous tumor cell populations, it
also raises concerns regarding potential toxicity in adjacent
normal tissues. To mitigate this risk, optimizing cleavable linker
designs could enable more controlled payload release, mini-
mizing off-target exposure while preserving therapeutic effi-
cacy. Further investigations are warranted to refine these
strategies and ensure a favorable balance between safety
and anti-tumor potency for the successful clinical translation
of CDH17-targeted ADCs.

Both linker-payload stability and antibody-linker conjugation
are critical determinants of ADC performance. Instability can
result in premature payload release and systemic toxicity, while
excessive stability may prolong circulation time, increasing the
risk of off-target effects such as ocular or cardiac toxicity."
Our study demonstrated that 7MW4911 exhibits high stability,
with 90% of the intact ADC remaining after 240 h in cynomolgus
monkey plasma. While this stability ensures effective tumor tar-
geting and payload integrity, it also raises concerns regarding
prolonged systemic exposure and potential toxicity. Future
pharmacokinetic and biodistribution studies are necessary to
comprehensively assess the safety and efficacy of 7MW4911.

¢? CellPress

OPEN ACCESS

Additionally, further optimization of ADC design and selectivity
is being explored to mitigate these risks.

CRC, the third most common cancer worldwide, presents sig-
nificant treatment challenges due to its heterogeneity, which
complicates therapeutic optimization and limits patient out-
comes. Drug resistance remains a major barrier, particularly as
the incidence of mCRC continues to rise. A deeper understand-
ing of both intrinsic and acquired resistance mechanisms is crit-
ical for the development of more effective treatments. Resis-
tance in CRC is multifactorial, involving genetic mutations,
tumor heterogeneity, epithelial-mesenchymal transition (EMT),
and the tumor microenvironment. Overexpression of ABC trans-
porters facilitates the efflux of chemotherapeutic agents,
reducing intracellular drug accumulation and diminishing treat-
ment efficacy.**>*®> MMAE is a potent tubulin inhibitor widely em-
ployed in ADCs, including several FDA-approved therapies.
However, its efficacy can be limited by MDR, particularly in Gi
cancers. Key resistance mechanisms include overexpression
of ABC transporters such as P-gp, impaired internalization,
altered trafficking, and tubulin modifications.**>“° Elevated
P-gp expression has been frequently observed in chemo-resis-
tant colorectal and gastric tumors, leading to reduced intracel-
lular MMAE retention. Preclinical models confirm that repeated
MMAE exposure can induce resistance. Addressing MMAE
resistance is therefore critical for enhancing ADC effectiveness
in Gl malignancies.*®™*® Our studies with MF-6, a topoisomerase
| inhibitor, have demonstrated potent cytotoxic activity in CRC
cell lines, including those with high ABC transporter expression,
suggesting that MF-6 may be more effective than MMAE in over-
coming drug resistance. Additionally, MF-6 exhibits greater DNA
topoisomerase | inhibition and cytotoxicity compared to DXd,
further supporting its potential as an optimized payload for
ADC development (Figure S10).*° Preclinical data indicate that
7MW4911, a CDH17-targeted ADC conjugated to MF-6, exhibits
potent anti-tumor activity, including in models resistant to
MMAE- and DXd-based therapies. These findings support its
potential to overcome drug resistance and warrant further clin-
ical evaluation in CRC.

Understanding the molecular characteristics of CRC is essen-
tial for the development of precision therapies. The CMS classi-
fication of CRC (CMS1-4) provides insights into tumor heteroge-
neity and informs potential therapeutic strategies.”® Our
study evaluated the efficacy of 7MW4911 in PDX models repre-
senting all four CMS subtypes. Although CDH17 is involved in
Wnt/B-catenin signaling in CMS2 tumors, no statistically signifi-
cant differences in TGl were observed across CMS subtypes.
However, larger-scale studies are needed to confirm these find-
ings. Future phase 1 clinical trials will assess 7MW4911 across
CMS subtypes to optimize its clinical application. Given the mo-
lecular heterogeneity of CRC, combining CDH17-targeted ADCs
with existing therapies may enhance efficacy by addressing mul-
tiple tumor survival pathways. In CMS1 tumors, which are char-
acterized by high immune checkpoint molecule expression,
combining CDH17-targeted ADCs with immune checkpoint in-
hibitors (ICls), such as PD-1 or CTLA-4 inhibitors, could enhance
anti-tumor immunity. ADCs conjugated to MF-6, such as TS-L6
(trastuzumab-MF-6), have demonstrated the ability to target tu-
mor cells while reactivating immune responses, a strategy that
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could be leveraged to overcome the immunosuppressive tumor
microenvironment in CRC.*® In CMS2 tumors, where epidermal
growth factor receptor (EGFR) ligand overexpression drives tu-
mor progression, combining CDH17-targeted ADCs with anti-
EGFR therapies, such as cetuximab or panitumumab, may offer
synergistic benefits. While anti-EGFR agents have shown effi-
cacy in KRAS wild-type tumors, resistance frequently emerges
due to acquired KRAS or NRAS mutations.®'>° Additionally,
HER2 amplification has been identified as a key resistance
mechanism in CRC.>* Dual HER2 inhibition with pertuzumab
and trastuzumab has demonstrated efficacy in HER2-amplified
mCRC, suggesting that integrating these agents with CDH17-
targeted ADCs may offer a complementary approach in CMS2
tumors with co-activated EGFR and HER2 pathways.”® In
CMS83 tumors, which are characterized by metabolic dysregula-
tion and frequent KRAS mutations, direct KRAS inhibition repre-
sents a promising strategy.®® The development of KRAS G12C
inhibitors provides an avenue for treatment, and their combina-
tion with CDH17-targeted ADCs may enhance tumor control.>”
Finally, CMS4 colorectal tumors —marked by mesenchymal fea-
tures, TGF-p activation, and aberrant angiogenesis—present
significant barriers to drug delivery due to dense stroma and
abnormal vasculature. Combining CDH17-targeted ADCs like
7MW4911 with vascular normalization agents, such as vascular
endothelial growth factor (VEGF) inhibitors (e.g., bevacizumab),
may improve therapeutic efficacy by enhancing tumor perfusion
and ADC penetration.®®*™®° This strategy is particularly relevant
for the CMS4 subtype, which is associated with poor prognosis
and resistance to standard therapies. While direct studies on
these combination strategies remain limited, preclinical and clin-
ical evidence support their potential. Further research is required
to optimize these regimens and validate their clinical utility.

In conclusion, CDH17-targeted ADCs, such as 7MW4911,
represent a promising advancement in Gl cancer treatment. By
leveraging CDH17’s selective expression in tumors, these thera-
pies have the potential to address critical unmet clinical needs.
However, rigorous safety evaluations and long-term studies
remain essential to fully assess their clinical viability. Future
research should focus on optimizing combination strategies
and refining ADC design to maximize therapeutic benefit while
minimizing toxicity. Ultimately, robust clinical validation will be
critical to ensure the successful translation of these therapies
into clinical practice, thereby improving outcomes for patients
with Gl cancers.

Limitations of the study
CDH17 is primarily localized to the basolateral membrane of
normal Gl epithelial cells, raising concerns about on-target,
off-tumor toxicity. Adverse effects such as mucositis and diar-
rhea may narrow the therapeutic window and present chal-
lenges for safe clinical application. A major limitation is the
absence of preclinical models that accurately replicate
human CDH17 expression and associated toxicities, hindering
reliable safety and efficacy predictions during early drug
development.

Our efficacy assessments relied on PDX models, which retain
tumor heterogeneity but do not capture the native tumor micro-
environment or metastatic behavior of CRC. This limits insight
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into therapeutic performance under physiologically relevant con-
ditions. Future studies incorporating orthotopic, metastatic, or
genetically engineered mouse models (GEMMs) are warranted
to better characterize efficacy and safety.

The lack of predictive biomarkers for CDH17 expression
further complicates patient selection and may impede the iden-
tification of individuals most likely to benefit. Due to limited
model availability, our study could not support statistical com-
parisons across CMS or between microsatellite stability sub-
types (microsatellite stable [MSS] vs. microsatellite instability
high [MSI-H]), as all available models with known status
were MSS.

Finally, while the current study focused on monotherapy,
combinatorial strategies—such as co-targeting EGFR or im-
mune checkpoints—may enhance efficacy and warrant future
investigation. Addressing these limitations through improved
modeling, biomarker development, and combination ap-
proaches will be critical for advancing CDH17-targeting ADCs
toward clinical application.
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Female NDG mice for CDX models Biocytogen pharmaceuticals, China N/A
PDX-CRC-004 Yicon BioMedical Technology Inc. N/A
PDX-CRC-007 Yicon BioMedical Technology Inc. N/A
PDX-CRC-009 Yicon BioMedical Technology Inc. N/A
PDX-CRC-015 Yicon BioMedical Technology Inc. N/A
PDX-CRC-016 Yicon BioMedical Technology Inc. N/A
PDX-CRC-030 Yicon BioMedical Technology Inc. N/A
PDX-33 Hanjiang Biotechnology N/A
LD1-2012-362429 LIDE Biotech Co., China N/A
LD1-2012-200671 LIDE Biotech Co., China N/A
LD1-0012-360837 LIDE Biotech Co., China N/A
PDX-STAD-050 Yicon BioMedical Technology Inc. N/A
LD1-2017-361697 LIDE Biotech Co., China N/A
LD1-0017-200697 LIDE Biotech Co., China N/A
Cynomolgus monkeys for toxicity study Shanghai Institute of Materia Medica, N/A

Chinese Academy of Sciences

Software and algorithms

GraphPad Prism https://www.graphpad.com N/A
Pannoramic Digital Slide Scanner 3DHISTECH, Ltd. N/A
Rv4.2.2 https://www.r-project.org/ N/A
iQue Screener PLUS Sartorius N/A

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Cell lines

Human tumor cell lines were obtained from ATCC (via Cobioer, Nanjing, China) or DSMZ, and recombinant rhesus CDH17 cell lines
from Genomeditech (Shanghai). All cell lines were authenticated by STR analysis: genomic DNA was extracted using the Axygen kit,
PCR amplified with the Promega GenePrint System, and analyzed on an ABI 3730XL Genetic Analyzer; profiles were matched against
ATCC, DSMZ, and JCRB databases using GeneMapper 4.0. Mycoplasma testing confirmed all cell lines were negative. Cells were
cultured in vendor-recommended media at 37°C with 5% CO,.

Xenograft models

Allin vivo procedures were performed in compliance with local guidelines established by the Institutional Animal Care and Use Com-
mittee (IACUC) and accredited by the Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC). Human
colon cancer cells, gastric cancer cells, or pancreatic cancer cells, as well as 2 mm x 2 mm x 2 mm colorectal cancer tissue frag-
ments, or gastric cancer tissue fragments were inoculated subcutaneously into the right anterior flank of female mice aged 6 to
8 weeks. Once the tumors reached an average volume of approximately 200 mm?®, the mice were randomly divided into treatment
groups.

All groups received intravenous injections, administered either as a single dose or as two doses, with Day 0 designated as the day
of the first administration. Post-administration, tumor volume and mouse body weight were measured biweekly, and the relationships
between weight changes over time and tumor volume changes over time were recorded. At the end of the experiment, the tumor-
bearing mice were euthanized, and the tumors from both control and treatment groups were excised for photographic
documentation.

Tumor measurement and calculation of tumor growth inhibition (TGI) were performed as follows: the long and
short diameters of each tumor were measured, and tumor volume was calculated using the formula: Volume = 0.5x

long diameter x  (short diameter)?. The treatment/control (T/C) value was calculated based on tumor volume, using the

formula: £ (%) = e e e oot x 100%. Relative Tumor Volume (RTV) for both treatment (T) and control (C) groups
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was determined as the ratio of tumor volume after treatment to tumor volume before treatment. The Tumor Growth Inhibition Rate
(TGlry) was calculated as: TGly (%) = (1 — &) x 100%.

Tissue distribution in tumor-bearing mice

To assess the selective accumulation and targeting efficiency of 7MW4911, CRC LS513 tumor-bearing mice were administered a
single intravenous dose of 7MW4911 at 6 mg/kg when tumor volumes reached approximately 120-150 mm?®. Tumor tissues and
12 organ types, including the heart, liver, lungs, spleen, kidneys, esophagus, stomach, small and large intestines, bladder, ovary
and muscle, were collected at predefined time points post-injection (0.5, 10, 24, 48, 72, 120, 168, 240, and 336 h) to evaluate
drug distribution. Tissues were homogenized, and supernatants were processed for quantification of total antibody and intact
ADC concentrations using a validated ELISA-based assay. Serum samples were also collected at corresponding time points to
assess systemic exposure. The analytical method employed was consistent with the validated approach used in toxicokinetic bio-
analysis, ensuring accuracy, precision, and reproducibility of the measurements.

Non-human primate studies

All cynomolgus monkey experiments were conducted at the Shanghai Institute of Materia Medica in accordance with standard oper-
ating procedures, approved protocols, and relevant ethical regulations, including compliance with institutional IACUC) and interna-
tional (AAALAC) animal care guidelines. Cynomolgus monkeys were administered 7MW4911 intravenously at doses of 15 mg/kg or
20 mg/kg every two weeks over an 8-week period (Days 1, 15, 29, 43, and 57, totaling five doses). Each dose group consisted of one
female and one male monkey. Animals were monitored daily for clinical observations, including ophthalmology, food consumption,
body weight, and body temperature. Clinical pathology assessments were conducted throughout the study and included hematol-
ogy, plasma chemistry, lymphocyte immunophenotyping, immunoglobulin levels, and complement activity. Blood samples were
collected at specified intervals to monitor PK and clinical parameters. A necropsy was performed one week after the final dose to
assess gross pathology.

METHOD DETAILS

Antibodies

Commercial anti-CDH17 antibodies were utilized as positive controls for binding studies across different species. The Ll-cadherin
antibody (H-1) was procured from Santa Cruz Biotechnology (sc-393533) and was employed for mouse and rat CDH17 protein bind-
ing. The Cadherin-17 antibody from Novus Biologicals (NBP2-79857) was used for canis CDH17 protein binding. For protein expres-
sion analysis by flow cytometry, the anti-P-gp antibody (GTX42220) was obtained from GeneTex and anti-MRP2 (sc-59611) antibody
was obtained from Santa Cruz Biotechnology. For IHC staining, the anti-P-gp (ab170904) and anti-ABCG2 (ab229193) antibodies
were purchased from Abcam, the anti-MRP1 (sc-18835) antibody was obtained from Santa Cruz Biotechnology. The LI cadherin anti-
body ERP3996 was purchased from Abcam (ab109190). Monoclonal antibody 07-0663-h7, antibody for 07-0663-h7 MMAE ADC,
was synthesized in-house based on the VH/VL sequence from patent WO2023107558A1 (University of California, Los Angeles).
This antibody was generated in a 293 expressing system and purified using MabSelect Sure Resin (GE Healthcare Life Sciences)
with a gravity column. Antibody PTA001-A4 was produced similarly, referencing the VH/VL sequence from patent
US20160039933A1 for IHC-P applications. An irrelevant IgG control was produced in-house.

ELISA

For the protein binding assay, high-binding 96-well plates were coated overnight at 4°C with various human CDH17 domain His-
tagged proteins, as well as mouse, rat, and canis CDH17 His-tagged proteins, sourced commercially or generated in-house.
Following this, the plates were washed and blocked. Serially diluted antibodies were added to the wells and incubated for 1 h at
37°C. After washing, HRP-conjugated secondary antibodies were added and incubated for an additional hour at 37°C. Following
another wash, TMB solution was added, and the optical density at 450 nm was measured using a microplate reader.

Flow cytometry

For cell-based binding analysis, flow cytometry (FACS analysis) was conducted to assess the cell binding activity of antibodies.
Adherent cells were collected using Gibco Versene solution (#15040066) and adjusted to a density of 2x10° cells/mL in 1xPBS
with 1% BSA (FACS buffer). The cells were then seeded into 96-well plates at 50 L per well and labeled with serially diluted anti-
bodies in FACS buffer at 4°C. After rinsing with FACS buffer, the cells were incubated with APC-conjugated goat anti-human Fc-y
fragment-specific secondary antibodies (Jackson ImmunoResearch, 109-135-098), rinsed again, and analyzed on the iQue Screener
PLUS (Sartorius). All flow cytometry data were subsequently processed using GraphPad Prism.

IHC analysis

Multiple human Gl cancer tissue microarrays (TMAs) were analyzed using IHC staining performed on the Leica Bond Il platform.
The samples underwent antigen retrieval with solution ER2 (Leica, AR9640-CN) for 20 min at 100°C, followed by blocking with
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3% hydrogen peroxide for 10 min. The tissues were then incubated with a 1:100 dilution of the anti-CDH17 antibody (PTA001-A4,
isotype hlgG1) for 60 min at room temperature. Detection was carried out using the Bond Polymer Refine Detection Kit (Leica,
DS9800), which included anti-Human IgG (H + L)-HRP, DAB chromogenic reagents, and hematoxylin for counterstaining. The stained
microarrays were scanned using a Pannoramic Digital Slide Scanner (3DHISTECH, Ltd. Pannoramic MIDI), generating high-resolu-
tion images for all samples. These images were subsequently analyzed with the HALO system (Indica Labs). A similar staining and
analysis protocol was applied to xenografted tissues that were formalin-fixed and paraffin-embedded (FFPE). To evaluate target
expression intensity, a histochemical scoring system (H-score) was utilized. Expression levels were classified as follows: 0 (H-score
0-14), 1+ (H-score 15-99), 2+ (H-score 100-199), and 3+ (H-score 200-300).

Bio layer interferometry

Bio-layer interferometry technology was employed to measure the binding kinetics and activity of antibodies against antigen pro-
teins. Binding kinetics were assessed using the Octet RED96 instrument (ForteBio, Pall Corporation). 7MW4911 or Mab0727
were captured on Anti-higG Fc Capture (AHC) biosensor tips at a concentration of 10 pg/mL. Subsequently, the loaded samples
were incubated with serially diluted soluble human or cynomolgus CDH17 proteins (Kactusbio #CDH-HM117, #CDH-CM127) at con-
centrations ranging from 50 nM to 3.125 nM or 200 nM-25 nM to determine the binding kinetics. The collected data were globally
fitted to various binding models, specifically corresponding to a 1:1 Langmuir binding isotherm, to analyze the interaction dynamics
effectively.

Development of Mab0727

Female BALB/C and SJL mice, aged 6-8 weeks, were utilized for the immunization program. Antigen CDH17 proteins were admin-
istered via intraperitoneal injection over 5-6 sessions. Mice exhibiting high serum binding capabilities received a final boost 3 days
prior to euthanasia. Splenocytes were isolated and fused with the myeloma cell line P3X63-Ag8.653 using electrofusion, and HAT
medium was employed for hybridoma selection. After a culture period of 10-14 days, single hybridoma clones were isolated, with
antibody-producing clones identified through ELISA or FACS screening of the hybridoma supernatants. Positive clones were
sequenced and subsequently expressed in the Expi293 system. Antibody candidates were evaluated for cell binding activity, inter-
nalization efficiency, and in vitro cytotoxicity, leading to the selection of the Mab0727 parental antibody, which demonstrated strong
binding activity, high internalization potency, and effective cytotoxicity across multiple cell lines. Mab0727 parental antibody was hu-
manized, with the removal of post-translational modification sites, specifically through the Fc L234A/L235A mutation.

Hydrophobicity evaluation by HIC-HPLC

HIC-HPLC experiments were performed using a Waters HPLC system equipped with a TSK gel Butyl-NPR column (2.5 pm,
4.6 mm x 35 mm, TOSOH). The mobile phase consisted of two components: Phase A, 20 mM histidine with 1.6 M ammonium sulfate
((NH4)2SO,) at pH 6.0, and Phase B, 20 mM histidine at pH 6.0. Samples were prepared by diluting to 1.0 mg/mL (70 pg) with PBS and
were then loaded onto the column. Gradient elution was conducted, with the mobile phase transitioning from Phase B to Phase A ata
flow rate of 0.7 mL/min. UV absorbance was monitored at 280 nm. The concentration of (NH,4),SO, at the absorption peak time was
used to assess the hydrophobicity of the samples. Hydrophobicity was calculated using the formula: (NH4)>SO,4 concentration (M) =
(23—time +1.25) x 0.101. In this experimental setup, samples exhibiting an (NH,4).SO,4 concentration exceeding 0.85 M were consid-
ered hydrophilic.

Thermal stability assessment

The thermal stability of the candidate molecules was evaluated using the ProteoStat Thermal Shift Stability Assay Kit (Cat. No. ENZ-
51027-K400). Protein samples were prepared at a concentration of 0.2 mg/mL in various buffers, including pH 6.0 histidine, pH 7.4
PBS, and pH 9.0 Tris. The kit buffer was diluted and mixed with the protein samples in their respective buffers. Approximately 20—
25 pL of the prepared sample was dispensed into each well of a 96-well microplate. The plate was then loaded into the Biorad CFX96
Real-Time PCR system, which employed the following thermal protocol: an initial equilibration step at 25°C for 5 min, followed by an
incremental temperature increase of 0.5°C every 30 s until a final temperature of 95°C was reached. The melting temperature (Tm)
was determined from the thermal shift curve, where the inflection point corresponds to the temperature at which the protein un-
dergoes a conformational change.

ADC preparation
The following commercial reagents were utilized: TCEP from Sigma-Aldrich, BL20E (including linker and payload MMAE) and MF-L6
(including linker and payload MF-6) from Anhui Haoyuan Pharmaceutical Co., Ltd. (China), and DMAc from Sigma-Aldrich.

For the preparation of the MMAE conjugation, TCEP was first added to the antibody at a molar ratio of 10:1 (TCEP: antibody) while
maintaining a concentration of 10 mg/mL. The reaction mixture was incubated at 25°C for 120 min. Subsequently, BL20E, which con-
tains both the linker and payload, was added and incubated with the reduced antibody at a molar ratio of 4.8:1 (BL20E: antibody) at
25°C for 60 min. The conjugated antibody was then gently mixed at 35°C for 120 min to facilitate hydrolysis. Finally, the ADC was
purified using hydrophobic interaction chromatography to obtain a homogeneous ADC with a DAR of 4.
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For the preparation of the MF-6 conjugation, the process began similarly by adding TCEP to the antibody at the same molar ratio
(10:1) while maintaining a concentration of 10 mg/mL and incubating at 25°C for 120 min. Then, MF-L6 was introduced and incubated
with the reduced antibody at a molar ratio of 4.8:1 (MF-L6: antibody) at 25°C for 60 min. Afterward, the ADC was purified by hydro-
phobic interaction chromatography (HIC). The final step involved gentle mixing of the ADC at 35°C for 120 min for hydrolysis, followed
by ultrafiltration/diafiltration to exchange the buffer to 10 mM phosphate buffer, pH 7.4.

ADC concentration and DAR measurement

UV spectrophotometry was employed to analyze the concentration of ADCs. The ADC was diluted to approximate 0.5 mg/mL, and
the corresponding buffer was diluted proportionally to serve as a blank. The protein content of the ADC was calculated using a spe-
cific formula:

mg A280 . -
cl—) = x (MW (mAb) + DAR x MW /(linker payload)) x dilution
<mL) (SmAb 280+DAR X €jiner payload 280) ( ( ) ( pay ))

e: Extinction coefficients

Different methodologies were utilized to determine the average DAR and drug distribution for MF-L6 and BL20E conjugates. For
the MF-L6 conjugates, an analytical HIC method was implemented. The experiments were conducted using a Waters HPLC sys-
tem equipped with an SHIMSEN Ankylo HIC-PH column (5 pm, 4.6 x 100 mm, SHIMADZU). The mobile phase consisted of three
components: phase A, 25 mM sodium phosphate containing 1.2 M ammonium sulfate and 20 mM tetrabutylammonium bromide
(pH 7.4); phase B, 25 mM sodium phosphate containing 20 mM tetrabutylammonium bromide; and phase C, 100% isopropanol.
ADC samples (diluted to 1.0 mg/mL, 30 pg), a reference standard, and a blank (phase B) were loaded onto the column. The sam-
ples were eluted in isocratic mode using the mobile phase at a flow rate of 0.6 mL/min and a column temperature of 30°C. Different
DARs were detected by measuring UV absorbance at 280 nm, and the content of each detected peak was quantified using the area
normalization method.

For the BL20E conjugates, a similar analytical HIC method was employed. HIC experiments were performed using the same
Waters HPLC system, but with a Proteomix HIC Butyl-NP5 column (5 pm, 4.6 x 35 mm, Sepax). The mobile phases were:
phase A, 25 mM sodium phosphate containing 1.2 M ammonium sulfate (pH 7.0); phase B, 25mM sodium phosphate (pH 7.0);
and phase C, 100% isopropanol. ADC samples (diluted to 1.0 mg/mL, 30pg), a reference standard, and a blank (phase B) were
similarly loaded onto the column. The samples were eluted in isocratic mode at a flow rate of 0.8 mL/min and a column temperature
of 25°C. Again, different DARs were detected by UV absorbance at 280 nm, with peak content quantified by the area normalization
method.

ADC aggregation measurement

Size-exclusion chromatography-high performance liquid chromatography (SEC-HPLC) was employed to separate variants based on
molecular size. The SEC experiments were conducted using a Waters HPLC system equipped with a TSKgel G3000SWXL column
(5 pm, 7.8 x 300 mm, Tosoh). The mobile phase was consisted of 100 mM phosphate buffer, pH 6.8, containing 5% (v/v) isopropanol
and 20 mM L-arginine hydrochloride, with a flow rate set at 0.6 mL/min. ADC samples were diluted to 1.0 mg/mL (20 pg), along with a
reference standard and a blank (the mobile phase), and loaded onto the column. The column temperature was maintained at 30°C
during the analysis, and UV absorbance was measured at a wavelength of 280 nm. The resulting chromatographic peaks were pro-
cessed using the Empower Chromatography Data System (Waters) to determine the percentages of aggregate, fragment, and mono-
mer species.

Cell internalization assay

In vitro antibody internalization was assessed using a commercial antibody internalization kit (Sartorius, 90565). The reagent exhibits
minimal fluorescence at neutral pH and becomes highly fluorescent in acidic environments, such as those found in the lysosome/en-
dosome pathway, thereby enabling precise detection of antibody internalization and trafficking. Briefly, the iQue Antibody internal-
ization reagent (100 pg/mL) was mixed with test articles (100 pg/mL) at a 1:1 ratio and incubated at 37°C for 15 min. After incubation,
the mixture was serially diluted 2-fold, while tumor cells expressing CDH17 were collected and seeded into 96-well plates at a density
of 2x10° cells/mL (20 pL per well). The diluted mixture (20 uL per well) was then added, and the treated plates were incubated ina CO,
incubator at 37°C for 24 h. The adherent cells were collected the following day, and cell analysis was performed using the iQue plat-
form, yielding data for RL-1. Finally, results were analyzed using GraphPad Prism.

Cell cytotoxicity assay

Tumor cells with varying CDH17 expression profiles were collected and adjusted to a density of 6x10* to 1x10° cells/mL based on
growth rates. The cells were then seeded into a 96-well white plate at 50 pL per well. Concurrently, diluted ADCs were added, starting
at a concentration of 1.2 pg/mL or 10 pg/mL and further diluted in a 3-fold series, with 50 uL added per well. The plates were co-
cultured in a 37°C CO, incubator for 7 days. After incubation, 100 pL of the Bio-Lite Luciferase Assay System reagent (Vazyme,
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DD1201-03) was added to each well, and relative luminescence units (RLU) were measured using a Spectra M5e instrument. Cyto-
toxicity percentages were calculated using the formula: Cytotoxicity %= (1-Sampleg y/Non-treated cellg_y) x 100%. Data were
analyzed using GraphPad Prism.

PK of 7MW4911 in BALB/c mice

The PK study was conducted to evaluate the drug metabolism of 7MW4911. Four female BALB/c mice, aged 6 to 8 weeks, received a
single intravenous injection of 7MW4911 at a dose of 10 mg/kg. Serum samples were collected at the following time points: 0, 1, 4, 8,
24, 48, 96, 120, 144, and 192 h post-administration. To determine the drug concentration, an indirect ELISA was performed using
human CDH17 his-tag protein as capturing reagent, the diluted serum was incubated with the antigen, and the anti-MF-6 antibody
was employed to detect the inact ADC present in the serum. Following 1 h incubation, the plates were washed and incubated with
Peroxidase AffiniPure Goat Anti-Rabbit IgG, Fcy fragment-specific secondary antibody (Jackson ImmunoResearch, 111-035-144)
for 1 h at 37°C. After additional washes, TMB solution was added, and the optical density at 450 nm (OD450) was measured using
amicroplate reader. The concentrations of 7MW4911 in serum at various time points were calculated based on a standard curve, and
the half-life (t1,,) was determined using the formula: t1/, = |0.693/K]|.

In vitro stability of 7MW4911 in monkey plasma

Samples were prepared by mixing the antibody or ADC with cynomolgus monkey plasma in a 1:1 ratio, resulting in a final concen-
tration of 10 pg/mL. The mixtures were incubated at 37°C, and samples were collected on Days 0, 3, 7, 10, and 14, with sterile
conditions maintained throughout the study. To quantify drug concentration, an indirect ELISA was performed using human
CDH17 his-tag protein or anti-MF-6 antibody as the coating antigens for total antibody and ADC detection, respectively. The relative
concentration was calculated based on baseline values. For assessing binding activity, samples were analyzed using either indirect
ELISA or flow cytometry, as previously described. Data analysis was performed using GraphPad Prism.

Bystander effect

To assess the bystander effect of 7TMW4911, SK-CO-1 cells were used as CDH17-positive cells, while Calu-6 cells served as CDH17-
negative cells in an in vitro co-culture system. SK-CO-1 and Calu-6 cells were enzymatically dissociated, centrifuged, and resus-
pended in culture medium. SK-CO-1 cells were seeded at varying densities (3x10%, 5x10%, 1x10°%, 1.5x10°, and 2x10° cells/
mL), while Calu-6 cells were seeded at 2x10* cells/mL in 6-well plates and incubated overnight at 37°C with 5% CO,. Experimental
groups included Calu-6 monocultures (negative control and ADC-treated groups) and SK-CO-1/Calu-6 co-culture groups at different
cell ratios. Cells were treated with 7MW4911 ADC or the corresponding antibody (5 pg/mL) and co-cultured for six days. Following
incubation, cells were harvested, stained with a Trop2 monoclonal antibody, and labeled with a secondary antibody for flow cytom-
etry analysis. The proportions of Trop2-negative (SK-CO-1) and Trop2-positive (Calu-6) cells were quantified to evaluate the
bystander effect of 7MW4911 ADC in a heterogeneous tumor microenvironment.

Total antibody bioanalytical assay

Recombinant human CDH17 (extra-cellular domain) protein expressed in mammalian cells (prepared by Mabwell) was used for
coating at 2 pg/mL. The plate was then washed three times with washing buffer (0.1% PBST, phosphate buffer saline containing
0.1% Tween 20) and blocked with 3% BSA/PBST for 1.5 h 7MW4911 was diluted with pooled monkey serum to concentrations
of 39.063 ng/mL (anchor point), 78.125 ng/mL (LLOQ, lower limit of quantification), 156.25 ng/mL, 312.5 ng/mL, 625.0 ng/mL,
1250.0 ng/mL, 2500.0 ng/mL, and 5000.0 ng/mL (ULOQ, upper limit of quantification). These standard samples (STDs) were used
to construct the standard curves. The quality control (QC) sample concentrations were 200.0 ng/mL (LQC, low QC),
1000.0 ng/mL (MQC, mid QC), and 4000.0 ng/mL (HQC, high QC). All samples, including STDs, QCs, and samples for analysis,
were diluted with assay buffer (1% BSA/PBST) at an MRD (minimum required dilution) of 50 before adding to the ELISA plates at
100 pl/well and incubating at room temperature for 2 h. After washing the plate three times, goat anti-human IgG-HRP antibody
(Abcam, Cambridge, UK) diluted 40,000-fold with assay buffer was added and incubated at room temperature for 1 h. Finally, tetra-
methylbenzidine (TMB) chromogenic substrate was added, and the reaction was terminated with 1 M phosphoric acid. Absorbance
was measured at 450 nm with a reference wavelength of 650 nm using a microplate reader (Molecular Devices, SpectraMax M5, San
Jose, CA, USA). The STDs with known drug concentrations were used to generate standard curves using SoftMax Pro (Molecular
Devices v7.0.2 GxP) software with a four-parameter fitting method.

Conjugated antibody bioanalytical assay

Anti-MF-6 Rabbit mAb (prepared by Mabwell) was coated on 96-well ELISA plates at 2 pg/mL followed by washing the plates three
times with washing buffer and blocking with 3% BSA/PBST for 1.5 h 7MW4911 ADC was diluted with pooled monkey serum to con-
centrations of 39.063 ng/mL (anchor point), 78.125 ng/mL (LLOQ), 156.25 ng/mL, 312.5 ng/mL, 625.0 ng/mL, 1250.0 ng/mL,
2500.0 ng/mL, and 5000.0 ng/mL (ULOQ) as the STDs. The QC concentrations were 200.0 ng/mL (LQC), 1000.0 ng/mL (MQC),
and 4000.0 ng/mL (HQC). All samples, including STDs, QCs, and samples for analysis, were diluted with assay buffer with MRD =
50 before being added to the ELISA plates and incubating at room temperature for 2 h. Goat anti-human IgG-HRP antibody (Abcam,
Cambridge, UK) diluted 40,000-fold with assay buffer was then added and incubated at room temperature for 1 h. Finally, TMB was
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added, and the reaction was terminated with 1 M phosphoric acid. Absorbance was measured at 450 nm with a reference wavelength
of 650 nm using a microplate reader. The STDs with known drug concentrations were used to generate standard curves using
SoftMax Pro software with a four-parameter fitting method.

Analytical assay for free MF-6 quantification

The free MF-6 in serum was quantitatively determined by LC-MS/MS. MF-6 was diluted with pooled monkey serum (which has been
treated with 4% H3PO,, with the ratio of 5:100 (V: V, 4% HzPO,4:serum) to 0.0100 ng/mL (LLOQ), 0.0200 ng/mL, 0.0500 ng/mL,
0.100 ng/mL, 0.400 ng/mL, 0.600 ng/mL, 0.900 ng/mL, and 1.000 ng/mL (ULOQ) as the STDs. D5-MF-6 (MF-6 with 5 hydrogen atoms
substituted by deuterium atoms, purchased from MedChemExpress) was added to all samples, including unknown samples, QCs,
and STDs, as the internal standard. Methyl tert-butyl ether was then added to extract the MF-6 and D5-MF-6 by liquid-liquid extrac-
tion. The supernatant was centrifugally separated, dried under nitrogen, re-dissolved with 0.1% formic acid in 30% acetonitrile (v/v),
and injected into the HPLC instrument (Shimadzu, LC-30AD, Tokyo, Japan) with tandem MS (AB SCIEX, Triple Quad 5500, Framing-
ham, MA, USA) for analysis. Chromatography was performed using a Kinetex XB-C18 column (Phenomenex, 2.1 mm x 50 mm,
2.6 um, Torrance, CA, USA). Mobile phase A was an aqueous solution containing 0.1% formic acid (v/v) and 1 M ammonium formate.
Mobile phase B was 90% acetonitrile containing 0.1% formic acid (v/v) and 1 mM ammonium formate. MS was conducted using an
electrospray ionization source in positive ion mode. Linear least-squares regression with a weight factor of 1/x was used to fit the
standard curve. Finally, the concentrations of MF-6 in the unknown samples were calculated according to the calibration curves.

QUANTIFICATION AND STATISTICAL ANALYSIS

Statistical analyses of tumor volume and weight across groups were conducted using GraphPad Prism 9.0.0 software. One-way
ANOVA was used for determining statistical significance for the relevant comparisons. For Figures 1D-1F, statistical significance
was assessed using the Kruskal-Wallis test. For Figures 4C—4L, statistical significance was evaluated using an unpaired two-tailed
t-test. For Figure S8W, the Mann-Whitney test was used. Data presented in bar charts are expressed as mean + SEM. Statistical
significance was defined as *p < 0.05, **p < 0.01, **p < 0.001, and ****p < 0.0001, with *p < 0.05 considered statistically significant.
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