
ASN004 is an Antibody Drug Conjugate (ADC) that targets 
the 5T4 oncofetal antigen (trophoblast glycoprotein). High 
expression of 5T4 is observed in a wide range of malignant 
tumors, while very limited expression is found in normal 
tissues. ASN004 incorporates a novel single-chain homo-
dimer antibody, Fleximer® linker technology (Mersana 
Therapeutics1), and several cytotoxic  dolastatin (auristatin) 
analog warheads per ADC molecule with a drug/antibody 
ratio of ~15:1. ASN004 shows high affinity for the 5T4 
antigen (KD < 30 pM) and 5T4-expressing tumor cells; rapid 
cellular internalization; and potent, selective cytotoxicity. 
ASN004 provides complete tumor regressions and tumor-
free survivors in multiple tumor xenograft models, derived 
from human tumor cell lines having both high and low 5T4 
expression levels. Tumor-free survivors were achieved at 
doses that are well-tolerated, based on xenograft body 
weight measures and exploratory toxicology studies in 
pharmacologically-relevant non-human primates. As well, 
tumor-free survivors were achieved in xenograft tumor 
models following  administration of a single dose of ASN004, 
as low as 1 mg/kg iv. The broad activity of ASN004 has been 
demonstrated by its superior efficacy in a head-to-head 
study  against  trastuzumab-DM1, in a low-5T4, high-HER2 
expressing tumor xenograft model. Finally, tumor xenografts 
that initially responded to ASN004 and later showed tumor 
regrowth, had not developed resistance and responded well 
to subsequent treatment with ASN004. Overall, ASN004 is 
demonstrated to be an ADC with high therapeutic potential 
in multiple tumor types, encompassing a wide range of 
5T4-expression levels. IND-enabling toxicology studies are 
ongoing, in preparation for advancement to clinical studies 
in patients with solid tumors.

Abstract

5T4 Oncofetal Antigen Target
• 5T4 oncofetal antigen is a prognostic marker for overall 

survival in cancer patients

• Higher 5T4 expression is associated with worse clinical 
outcome in 

 – colorectal cancer (CRC)2

 – non-small cell lung cancer (NSCLC)3

 – head and neck squamous cell carcinoma (HNSCC)4

ASN004 ADC Internalization

• Time-dependent, rapid internalization of ASN004 was 
observed over 60 min for 3 cell lines having various levels 
of 5T4 expression, by flow cytometry experiments 

• For MDA-MB-231-5T4, ~35% of cell-surface bound ASN004 
was internalized after 30 min
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ASN004 In Vitro Pharmacology
ASN004 Shows High Affinity for the 5T4 Antigen and Potent 

Anti-Proliferative Activity  
in 5T4-Expressing Human Tumor Cell Lines 
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ADC Synthesis and Structure

ASN004 Summary
• ASN004 shows high binding affinity (picomolar) to the 5T4 

antigen, and potent in vitro cytotoxicity

• Flow cytometry studies with ASN004, and confocal imaging 
with 5T4 scFvFc, have demonstrated rapid, 5T4-expression 
dependent cellular internalization

• ASN004 causes complete and durable tumor regression: 
 – at doses as low as 1 mg/kg iv, single dose
 – in human cervical, lung, gastric, and breast tumor 
xenograft models
 – for low and high 5T4-expressing tumors
 – for both small (150mm3) and large (500mm3) tumors

• ASN004 shows efficacy superior to Trastuzumab-DM1 in a 
HER2+++/5T4+ gastric carcinoma model

• A431 tumor xenografts did not develop resistance to 
ASN004 treatment

• Overall, ASN004 is demonstrated to have high therapeutic 
potential for a broad range of tumor types

• IND-enabling studies are in progress

ASN004 Treatment Leads to Tumor-Free Survivors
in MDA-MB-231-5T4 Breast Tumor Xenograft Model
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ASN004 Treatment shows Strong Efficacy  
in A431 Advanced Tumor Xenograft Model

ASN004 Pharmacological Profile

ASN004 Treatment Leads to Tumor-Free Survivors 
in N87 Gastric Carcinoma Xenograft Model
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5T4 Expression in Tumor Cells

ASN004 mAb Internalization
Confocal Microscopy Imaging
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• ASN004 antibody (anti-5T4 scFvFc) is internalized with 
clustering to the perinuclear space in 5T4-expressing cell 
lines (t = 4 hr)

• Greater internalization is observed for the higher 5T4-
expressing cell line MDA-MB-231-5T4 (5T4+++) vs MDA-
MB-231 (5T4+)

• No staining was observed in a 5T4-negative cell line (ARPE-
19), indicating specific binding of the 5T4 scFvFc to the 5T4 
receptor

1 mg/kg iv Single-Dose Treatment of ASN004 Leads to 8/10 
Tumor-Free Survivors in A431 Tumor Model

Tumors that initially responded to ASN004 and later showed 
tumor regrowth to ~800 mm3, had not developed resistance and 
responded well to subsequent ASN004 treatment.

Tumors that initially responded to ASN004 and later showed 
tumor regrowth to ~800 mm3, had not developed resistance and 
responded well to subsequent ASN004 treatment.

ASN004 Treatment Leads to Tumor-Free Survivors 
after a 1 mg/kg Single Dose in the A431 Cervical

Epidermoid Carcinoma Xenograft Model

ASN004 dosed at 1 mg/kg iv (single dose):
• 8/10 mice showed complete and durable tumor regressions
• 2/10 mice showed delayed tumor regrowth, and strong regression after a 2nd dose (*)


