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Introduction 
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SLC1A5 (Solute Carrier family 1 member 5), also known as ASCT2 (Alanine, Serine, Cysteine Transporter 2), is a Na+-de-
pendent antiporter with its preferred substrate being glutamine1. ASCT2 expression is reported in normal tissues, 
however, it has been shown to be dramatically increased in several solid tumors (lung, colorectal) and hematological 
malignancies (acute myeloid leukemia (AML), multiple myeloma)2,3. Moreover, high level ASCT2 expression was asso-
ciated with a worse prognosis in liver and lung cancers3,4. Because of this profile of expression, ASCT2 is an attractive 
membrane protein for pharmacological targeting.

• Bulk tissue gene expression data of ASCT2, HER2 and TROP2 in normal tissues was extracted from the GTEx Portal. 
Expression values are shown in TPM (transcript per million).

• Analysis of ASCT2 membranous expression in human TMAs from patients diagnosed with NSCLC, SCLC, CRC and 
HNSCC and on FFPE sections from CDX and PDX models was performed by IHC using a commercial human ASCT2 
antibody from Abcam (clone CAL33).

• Cytotoxicity of HuB14-VA-PL2202 and isotype control ADC B12-VA-PL2202, was determined using CellTiter 96® 
AQueous One Solution Cell Proliferation or CellTitreGlo® assays (Promega). Antibody cell binding was determined by 
flow cytometry.

• Internalization of HuB14-VA-PL2202 and isotype control ADC B12-VA-PL2202 was performed using an Incucyte® 
analyser. FabFluor-labelled ADCs (4 μg/mL) were used in HT-29, HCT-116 and OVCAR-3 cells. HD phase and red 
fluorescence images (20x) were captured. Images of cells treated with FabFluor-ADC display red, cytosolic fluores-
cence indicative of internalization (shown in blue in figure 3).

• In in vivo studies, HuB14-VA-PL2202 was administered intravenously (i.v.) as a single dose to athymic nude mice 
containing MOLM-13 or G-402 xenografts and to NMRI nude mice containing CXF 260 colon cancer patient-derived 
xenograft.

• PK was evaluated in human FcRn Tg32 SCID mice (n=4/group) following one IV dose of HuB14-VA. Plasma exposure 
to the Ab was determined by ELISA. 

• Exoposure to HuB14-VA-PL2202 in cynomolgus monkeys (n=3/group) was evaluated following two doses of HuB14-
VA-PL2202 given three weeks apart via IV infusion. Serum exposure to total (conjugated and unconjugated Ab) and 
exatecan-conjugated Ab were determined by ELISA/ECLIA, with exposure to free exatecan determined by LC-MS/
MS. PK parameters were determined by non-compartmental analysis (NCA).

• RNAseq analysis confirmed expression of ASCT2 in healthy tissue, albeit at similar levels compared to well-validated ADC targets such 

as HER2 and TROP2.

• Membranous expression of ASCT2 was confirmed by IHC in a high proportion of NSCLC (squamous), SCLC and HNSCC tissue samples, 

where it was found to be significantly higher than in the corresponding normal tissue. 

• HuB14-VA-PL2202 was rapidly and efficiently internalized in cancer cell lines expressing different levels of ASCT2. 

• In vitro, HuB14-VA-PL2202 demonstrated potent and target-mediated cytotoxicity in a panel of ASCT2-positive solid and hematological 

cancer cell lines. Overall, the cytotoxicity of HuB14-VA-PL2202 was higher in cell lines expressing higher level of ASCT2.  

• HuB14-VA is cross-reactive to human and cyno ASCT2 and binds to ASCT2 with lower affinity than ASCT17C105, the antibody component 

of MEDI7274, a PBD-based ADC targeting ASCT2. A lower affinity antibody may drive binding to tumors over-expressing ASCT2 while 

reducing binding to healthy tissue expressing lower levels of ASCT2. 

• In vivo, HuB14-VA-PL2202 showed strong antitumor activity in MOLM-13 and G-402 cancer xenograft models, and in a patient-derived 

xenograft model of colon cancer (CXF 260), highlighting its target-mediated antitumor activity. 

• HuB14-VA-PL2202 was well tolerated at 40 mg/kg IV given as two doses, three weeks apart to male cynomolgus monkeys.  

• Exposure profiles for HuB14-VA-PL2202 ADC and total antibody were generally comparable, with ADC concentrations slightly lower than 

total Ab concentrations. AUC values were equivalent for both analytes, indicating that the ADC is stable in circulation. Linear TK with a 

t½ of 6.0-6.2 days was observed (based on data from the ADC assay). Free exatecan was detectable throughout the dosing period with 

apparent t½ of 2.8-2.9 days.

In conclusion, ASCT2 represents an interesting novel tumor target for an ADC approach, both in solid and hematological malignancies. 

HuB14-VA-PL2202 demonstrated potent and specific in vitro and in vivo anti-tumor activity while it was stable and well tolerated in cynomol-

gus monkeys, warranting its future investigation in clinical trials.

The aim of this study was to characterize the in vitro cytotoxicity of HuB14-VA-PL2202 in human cancer cell lines and deter-

mine its in vivo efficacy. The tolerability of HuB14-VA-PL2202 was also evaluated in cynomolgus monkeys. Membrane expres-

sion of ASCT2 was confirmed by IHC in sections from xenograft biopsies and human tissues.

Aim of the study

We have developed a new antibody-drug conjugate (ADC) targeting ASCT2 (HuB14-VA-PL2202), composed of a human-
ized IgG1 directed against human ASCT2, to which PL2202, consisting of a proprietary cleavable linker and exatecan, a 
topoisomerase I inhibitor, has been site-specifically conjugated with a drug to antibody ratio ~6. FcγR-mediated effector 
function was abrogated via mutation in the Fc portion of the antibody.

Figure 6. HuB14-VA-PL2202 internalisation

A. Internalisation of FabFluor-labelled HuB14-VA-PL2202 and B12-VA-PL2202 ADCs in 
HT-29, HCT-116 and OVCAR-3 cells, 0h and 24h after incubation. The blue mask indicates 
the fluorescent signal emitted after internalisation and trafficking of the labelled ADC 
to the lysosomes B. Normalised fluorescent signal measured over time in treated cells; 
empty symbols indicate treatment with HuB14-VA-PL2202, whilst solid symbols indicate 
treatment with the non-targeting isotype control B12-VA-PL2202.
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Table 1 / Figure 7. HuB14-VA cell surface binding and HuB14-VA-
PL2202 in vitro cytotoxicity

Figure 7. Representative dose-response 
curve of the cytotoxic activity of HuB14-VA-
PL2202 and B12-VA-PL2202 in SW480, H292 
and H69 cancer cell lines.

Table 1

Figure 7

SW480 HT-29 H292 HCT-
116

H82 OV-
CAR-3

MOLM-
13

RAJI HCC827 H69

ASCT2 status ++++ +++ ++ ++ ++ + + + +/- +/-

HuB14-VA-PL2202 IC50 (pM) 275 20960 4967 6420 7800 1126 710 1791 71400 346900

B12-VA-PL2202 IC50 (pM) 179000 431666 95040 420600 7030 29195 22442 13671 222666 578700

Figure 2. HuB14-VA-PL2202 is a novel ADC, composed of a humanized IgG1, Fc silenced, against ASCT2 to which the exatecan-containing payload 
PL2202 has been site-specifically conjugated, with a DAR of 6. This was achieved by introducing the Cys228Val mutation in the hinge of the heavy chain. 
The FcγR-mediated effector function was abrogated via mutations in the Fc portion of the antibody.

Figure 1. ASCT2 (SLC1A5) structure Figure 2. HuB14-VA-PL2202

Table 1. ASCT2 surface expression in a panel of cancer cell lines, measured by flow cytometry 
(+/- very low/neg; + low; ++ medium; +++ high; ++++ very high) and IC50 of HuB14-VA-PL2202 and 
B12-VA-PL2202 in the same cell lines, measured via cytotoxicity assay. 

Figure 5. HuB14-VA cross-reactivity and affinity comparison vs 
ASCT17C10

Cells 
EC50 ng/ml

HuB14-VA ASCT17C10

CHO-Human 1845 314.6

CHO-Cyno 5537 759.4

OVCAR-3 18339 1027

MOLM-13 25220 2242

Raji 21842 642.7

G-402 838.1 98.44

SW480 3893 1066

KB 7954 652.2

NCI-H292 4267 419.8

NCI-HCT-116 3177 122.6

Full protein sequence alignment

huASCT2 cyASCT2 mASCT2 ratASCT2

huASCT2 100 97.97 81.26 80.07

cyASCT2 97.97 100 80.93 79.74

mASCT2 81.26 80.93 100 86.7

ratASCT2 80.07 79.74 86.7 100
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A. HuB14-VA cross-reacts only to human and cynomolgus ASCT2 (whilst not recognising mouse 
and rat ASCT2), recombinantly expressed in CHO cells. B. % of shared amino acid sequence 
identity of ASCT2 across human, cynomolgus monkey, mouse and rat C. HuB14-VA binds ASCT2 
with lower affinity than ASCT17C10 (the antibody component of MEDI7247, a PBD-based ADC 
targeting ASCT25), both in CHO cells expressing recombinant human or cyno ASCT2 and in a range of cancer 

cell lines.

Figure 8. In vivo anti-tumor activity in the AML MOLM-13 xeno-
graft model
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A.HuB14-VA-PL2202 was administered 
i.v. (Day 0) to treatment group of 10 
mice. A vehicle-treated group was used 
as control. The non-targeting control ADC 
B12-VA-PL2202 was dosed in previous 
studies without displaying any effect 
on tumour growth (data non shown) B. 
Representative scan of FFPE MOLM-13 
tumor section stained for ASCT2 by IHC. C. 
Response summary PR, partial response; 
CR, complete response; TFS, tumor-free 
survivor. 
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Figure 9. In vivo anti-tumour activity in the G-402 leiomyoblasto-
ma xenograft model
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A. HuB14-VA-PL2202 was administered i.v. 
(Day 0) to treatment group of 10 mice. A 
vehicle-treated group was used as control. 
The non-targeting control ADC B12-VA-
PL2202 was dosed in previous studies 
without displaying any effect on tumour 
growth (data non shown) B. Representative 
scan of FFPE G-402 tumor section stained 
for ASCT2 by IHC. C. Response summary 
PR, partial response; CR, complete 
response; TFS, tumor-free survivor. 
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Figure 10. In vivo anti-tumor activity in the colon cancer CXF 260 
patient-derived xenograft model
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Figure 11. HuB14-VA-PL2202 Mean Serum Concentration-Time 
Profiles

A. Concentration-time profile in human FcRn transgenic mice (n=4/group) following 
IV administration of HuB14-VA on Day 1. HuB14-VA exhibited linear PK with a t½  of 7.4 
days. B. Concentration-time profile in cynomolgus monkeys (n=3 males) following IV 
administration of HuB14-VA-PL2202 on Day 1 and 22. HuB14-VA-PL2202 exhibited linear PK 
with a t½ of 6.0-6.2 days (based on data from the ADC assay); free exatecan was detectable 
throughout the dosing period with an apparent t½ of 2.8-2.9 days. 
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Figure 3. ASCT2 membranous expression in a panel of tissues from NSCLC, SCLC, Colon cancer and HNSCC patients

Representative images of ASCT2 staining showing high membrane expression (IHC score >150). Pie charts indicate % positivity for each IHC-score across cancer patients; scatter plots 
show mean H score malignant vs normal for each indication. A. NSCLC squamous (n=30), B. SCLC (n=45), C. Colon cancer (n=36), D. HNSCC (n=69). Statistical analysis performed comparing 
H-scores (malignant vs normal) using un-paired t-test (Mann-Whitney); *p<0.05; **p<0.01; ****p<0.0001
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Figure 4. ASCT2 gene expression levels across normal tissues, compared to HER2 and Trop2

Cynomolgus monkeys are pharmacologically relevant species for HuB14-VA-PL2202 (see Fig 
5 for cross-reactivity to cyno ASCT2). In a dose-range finding toxicity study in male cyno-
molgus monkey, HuB14-VA-PL2202 was well tolerated at the dose of 40 mg/kg IV when ad-
ministered on Day 1 and 22 with minimal clinical pathology and no histopathology findings.

HuB14-VA-PL2202 is tolerated in cynomolgus monkeys up to 
40 mg/kg

Gene expression levels of ASCT2, HER2 and Trop2 across a wide range of normal tissues 
(source: GTEx Portal). Although present in a number of normal tissues, the profile 
of expression of ASCT2 follows a similar pattern of that of HER2 and Trop2, two well 
validated ADC targets.

Conclusions

Results
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A.HuB14-VA-PL2202 and the 
non-targeting control B12-VA-
PL2202 were administered i.v. 
(Day 0) to treatment group of 
5 mice. A vehicle-treated group 
was used as control. 

B.Representative scan of FFPE 
CXF 260 tumor section stained 
for ASCT2 by IHC. C. Response 
summary PR, partial response; 
CR, complete response; TFS, 
tumor-free survivor. 
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