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Supplementary abbreviations and methods 

 

Abbreviations: 

ADC=Antibody Drug Conjugate  

biw=twice a week 

BTC=Bicycle Toxin Conjugate 

CDX=Cell Derived Xenograft 

FACS=Fluorescence Activated Cell Sorting 

IHC=Immunohistochemistry 

iv=intravenous 

LLOQ=Lower limit of quantification 

NCE=New Chemical Entity 

PDX=Patient Derived Xenograft 

qw=once a week 

q2w=once every second week 

SD=Standard Deviation 

SEM=Standard Error of the Mean 

ULOQ=Upper limit of quantification 
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Methods 

Synthesis of a Nectin-4 binding antibody drug conjugate 

The Nectin-4 ADC comprises an Nectin-4 binding antibody conjugated to the cytotoxin MMAE. 1C1 

antibody was produced using standard methods by Genscript (Piscataway, NJ, USA), based on the coding 

sequence for enfortumab provided in WHO Drug Information, Vol. 28, No. 1, 2014 Recommended INN 

(International Nonproprietary Names for Pharmaceutical Substances): List 71.  Recombinant plasmids 

encoding enfortumab were transiently co-transfected into Expi293F cells in culture.  Supernatants were 

collected and purified on an affinity purification column, after washing and elution fractions were 

pooled, and buffer exchanged to the final formulation buffer.  Purified protein was analyzed by SDS-

PAGE, Western blot and SEC-HPLC for molecular weight and purity.  Analysis indicated a single antibody 

species, consistent with the description of enfortumab/ASG-22M6, with high purity and low endotoxin 

levels.   

Conjugation to vedotin was performed at WuXi AppTec (Shanghai, China) via cysteine conjugation with 

MC-VC-PAB MMAE.  This provided an ADC with a molecular weight of 152 kDa and a DAR of 3.98:1 

 

Nectin-4 Surface Plasmon Resonance (SPR) Assays 

Cloning: Human Nectin-4 (residues 32-349) or Rat Nectin-4 (residues 31-347) or cynomolgus Nectin-4 

(residues 32-349) or Dog Nectin-4 (residues 31-348) with a gp67 signal sequence and C-terminal FLAG 

tag was cloned into pFastbac-1 and baculovirus made using standard Bac-to-Bac™ protocols (Life 

Technologies).  Mouse Nectin-4 was purchased from R&D Systems cat# 3116-N4 

Biotinylation:  Protein was randomly biotinylated using EZ-Link™ Sulfo-NHS-LC-LC-Biotin reagent 

(Thermo Fisher) as per the manufacturer’s suggested protocol.  The protein was extensively desalted to 

remove uncoupled biotin using spin columns and transferred to PBS. 

Affinity determination:  Streptavidin was immobilized on a CM5 (GE Healthcare) or CMD5000 (Xantec) 

chip using standard amine-coupling chemistry at 25°C with HBS-N (10 mM HEPES, 0.15 M NaCl, pH 7.4) 

as the running buffer. Briefly, the carboxymethyl dextran surface was activated with a 7 min injection of 

a 1:1 ratio of 0.4 M 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC)/0.1 M N-

hydroxy succinimide (NHS) at a flow rate of 10 μl/min.  Streptavidin was diluted to 0.2 mg/ml in 10 mM 

sodium acetate (pH 4.5) and captured by injecting 120µl onto the activated chip surface.  Residual 

activated groups were blocked with a 7 min injection of 1 Methanolamine (pH 8.5) and biotinylated 

Nectin-4 captured to a level of 1,200-1,800 RU.  Bicycles and BTCs were prepared in PBS/0.05% Tween 

20 with a final DMSO concentration of 0.5%.  SPR analysis was run on a Biacore 3000 instrument at 25°C 

at a flow rate of 50µl/min with association time of 60 seconds and dissociation time of between 400 and 

1,200 seconds depending upon the individual peptide.  Data were corrected for DMSO excluded volume 
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effects.  All data were double referenced for blank injections and reference surface using standard 

processing procedures and data processing and kinetic fitting were performed using Scrubber software, 

version 2.0 (BioLogic Software).  Data were fitted using simple 1:1 binding model allowing for mass 

transport effects where appropriate.  SPR assays were performed at Charles Rivers Laboratories, 

Sandwich, UK. 

 

Quantification of Nectin-4 Expression on CDX Cell Lines  

All work was carried out at WuXi Apptec (Shanghai, China).  Nectin-4 binding sites were quantified using 

flow cytometry (FACS).  Briefly, cells at 106 per mL were incubated in staining buffer at 4°C with a 

live/dead stain (Invitrogen L10120, 1µL per 106 cells) and anti-human Nectin-4 antibody (R&D Systems, 

FAB3659P, 10µL per 106 cells) or the isotype control (IgG2B, R&D Systems, IC0041, 10µL per 106 cells), 

conjugated with phycoerythrin (PE), for 30 minutes, protected from light at 4°C.  Cells were washed 

twice, resuspended in 100µL and analyzed on an Intellicyt iQue screener or BD FACS Canto II.  Data were 

analyzed using Forecyt software.  Cells were gated for viability using fluorescence intensity at 

405/445nm.  Mean fluorescence intensity of PE (488/572nm) for single live cells was determined and 

compared to known standard QuantiBRITE beads (BD #340495) to determine the number of antibody 

binding sites by linear regression.  The antibody binding sites for the isotype control was subtracted 

from that obtained for Nectin-4.  QuantiBRITE beads were used as per manufacturer’s instructions and 

made up in staining buffer.  Beads contain between 474 and 62336 molecules PE per bead.  If the total 

number of antibody binding sites was determined to be below 474, <LLOQ was quoted. 

 

Quantification of Nectin-4 Expression on PDX Cell Lines 

All work was carried out at WuXi Apptec (Shanghai, China).  Single cell suspensions derived from 

xenograft models were obtained from tumor tissue via mechanical cutting and enzymatic digestion with 

Accumax, before purification by density gradient centrifugation with Histopaque.  Cells (106 per mL) 

were stained in staining buffer (PBS + 2% BSA) at 4°C.  Briefly, rat anti-mouse CD16/CD32 (BD, #553141, 

1µg per 106 cells) was added to cells for 15 minutes at 4˚C, to reduce non-specific binding.  Cells were 

then incubated with live/dead stain (Invitrogen, #L10120, 1µL per 106 cells) and rat anti-mouse CD45 

(BD, #560510, 1µg per 5x106 cells) conjugated to Alexa Fluor® 700 to allow exclusion of mouse derived 

cells from analysis.  Finally, phycoerythrin (PE) conjugated anti-human Nectin-4 (R&D Systems, 

FAB2659P) or the isotype control (IgG2B, R&D Systems, IC0041P) were added at 10µL per 106 cells for 30 

minutes, protected from light at 4°C.  Cells were washed twice in staining buffer, resuspended in 100µL 

staining buffer and analyzed immediately on an Intellicyt iQue screener or BD FACS Canto II.  Data were 

analyzed using Forecyt software.  Cells were gated for viability using fluorescence intensity at 

405/445nm.  Mean fluorescence intensity of PE (488/572nm) for single live cells which stained negative 

for mouse CD45 (640/675nm) was determined and compared to known standard QuantiBRITE beads 

(BD) to determine the number of antibody binding sites by linear regression.  The calculated value of 
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antibody binding sites for the isotype control was subtracted from that obtained for Nectin-4.  

QuantiBRITE beads were used as per manufacturer’s instructions and made up in PBS + 2% BSA.  Beads 

contain between 474 and 62336 molecules PE per bead.  If the total number of antibody binding sites 

was determined to be outside of this range, then LLOQ (lower limit of quantitation) or ULOQ (upper limit 

of quantitation) was quoted as appropriate. 

 

Immunohistochemical detection of Nectin-4 Expression on Tumor Xenografts 

Anti-Nectin-4 antibody (ab192033, abcam) was used on 4-6 µm FFPE sections in conjunction with either 

the Dako 48 staining platform using Dako FLEX detection kit, or the LeicabondRX platform with Polymer 

HRP and DAB detection. All sections were counterstained with Hematoxylin.  Immunohistochemistry 

was performed at NovaVita Histopath Laboratory LLC (Boston, MA, USA) and WuXiAppTec (Shanghai, 

China). 

 

 

BT8009, enfortumab vedotin or MMAE binding to MDA-MB-468 cells 

All work was carried out at WuXi Apptec (Shanghai, China). 

MDA-MB-468 cells were seeded in 96 well plates at 2x104 cells/well and incubated at 37°C overnight.  All 

cell staining was performed in ice cold Minimum Essential Medium Eagle (MEM) (Invitrogen, 

#51200038) at 4°C.  Cells were rinsed in ice cold MEM between all reagent additions, unless stated 

otherwise.  Cells were treated in duplicate wells, with an absence or presence of increasing 

concentrations of compound (BT8009, Nectin-4 ADC or free MMAE) (0.15nM -10µM) for 45 minutes on 

ice, followed by 5µg/mL anti-MMAE antibody (Mouse Anti-MMAE/F monoclonal antibody (C12A1), 

Levena Biopharma, LEV-MAF3-500) in MEM solution for 30 minutes.  Secondary antibody (4µg/mL anti-

mouse IgG conjugated with Alexa Fluor® 488 (Goat polyclonal, Abcam, ab150117)), nuclear mask 

(1µg/mL, HCS Nuclear Mask Blue Stain, Invitrogen, H10325) and 1µg/mL Alexa Fluor® 633 conjugated 

wheat germ agglutinin (membrane stain, Alexa Fluor 633 conjugate, Invitrogen, W21404) were 

combined and incubated with the cells for 30 minutes on ice.  Following rinsing with Dulbecco’s 

phosphate buffered saline (D-PBS) (Corning, 21-031-CVR) cells were fixed with 4% paraformaldehyde for 

30 minutes on ice then finally rinsed with D-PBS before imaging in a Yokogawa CQ1 High Content 

Analysis System.  Cell surface expression was determined by measuring the fluorescence intensity of 

Alex Fluor® 488 (MMAE) that was co-localized with Alexa Fluor® 633 (wheat germ agglutinin).  Given the 

expected biological variation associated with a cell-based assay, some data points were excluded to 

allow appropriate curve fitting. Data were background subtracted using the formula ((Test well ([Cell] 

(Membrane) Mean Intensity CH2 (AVG)) - control well ([Cell] (Membrane) Mean Intensity CH2 (AVG)) where test well has been treated 

with compound and the control well is the mean of the two untreated wells for each test condition).  

Data were exported to GraphPad Prism (version 5) to fit Y=Bmax*X/(Kd+X) to determine Bmax and 
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Kd(apparent). Where an RFU of < 10 was observed across all concentrations tested, this was not considered 

significant and a Kd of >10000 (top concentration tested) was reported. 

 

Binding of biotinylated Binder to plasma membrane and secreted proteins (Retrogenix assay) 

Off target binding was assessed at Retrogenix (now part of Charles River, High Peak, UK) using the 

biotinylated binder BCY9565 in a human plasma membrane protein cell array. For Primary screening, 

5528 expression vectors, encoding both ZsGreen1 and a full-length human plasma membrane protein, 

or a cell-surface tethered human secreted protein, were arrayed in duplicate across 16 microarray slides 

(‘slide-sets’).  An expression vector (pIRES-hEGFR-IRES-ZsGreen1) was spotted in quadruplicate on every 

slide and was used to ensure that a minimal threshold of transfection efficiency had been achieved or 

exceeded on every slide.  Human HEK293 cells were used for reverse transfection/expression.  BCY9565 

was added to each slide after cell fixation giving a final concentration of 1µM of each molecule.  Binding 

to target-expressing cells and untransfected cells was assessed using an Alexa Fluor647® streptavidin 

detection reagent (which was added after cell fixation in both cases), followed by fluorescence imaging.  

Two replicate slides were screened for each of the 16 slide-sets.  Fluorescent images were analyzed and 

quantitated (for transfection) using ImageQuant software.  To confirm the hits and assess specificity, 

vectors encoding all hits identified in the primary screen, plus vectors encoding TGFBR2 and EGFR, were 

arrayed and expressed in HEK293 cells on new slides.  The Confirmation/Specificity screen and analysis 

was carried out as for primary screening except that identical slides were treated, after cell fixation, with 

1 µM of the test molecule alone, 1 µM test molecule in the presence of 200 µM of a non-biotinylated 

version of the test molecule (BCY8234), 1 µg/ml biotinylated anti-TGFBR2, or no test antibody/Alexa 

Fluor647® streptavidin only (n=2 slides per treatment).  A list of the 5528 plasma membrane and 

secreted proteins expressed in the Retrogenix assay are included at the end of this section. 

 

Patch clamp studies on cardiac ion channels with BCY8126 

Potency of the Nectin-4 Bicycle Binder BCY8126 was assessed in Chinese hamster ovary (CHO) cells 

stably expressing three different cardiac ion channels, hERG, hKv1.5 or Nav1.5.  Studies were performed 

at Metrion Biosciences, (Cambridge, UK).  All experiments were performed on the QPatch gigaseal 

automated patch clamp platform.  Membrane currents were elicited with different voltage protocols:  

All cells passing the QC parameters (based on minimum current amplitude, membrane and series 

resistance and rundown) were selected as ‘passed QC’ using the QPatch software, which calculated the 

mean peak current for the last three sweeps at the end of each concentration application period from 

the cursor positions. Data was exported to Excel and interrogated using a bioinformatics suite developed 

running in Pipeline Pilot (Biovia, USA). The template calculated percent inhibition for each test 

concentration application period as the reduction in mean cursor value (peak current or charge) relative 

to the cursor value measured at the end of the control (i.e., vehicle) period. The percent inhibition 
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values from each cell were used to construct concentration-response curves employing a four-

parameter logistic fit with 0 and 100% inhibition levels fixed at very low and very high concentrations, 

respectively, and a free Hill slope factor. The IC50 (50% inhibitory concentration) and Hill coefficient were 

then determined, but only data from cells with Hill slopes within 0.5> nH <2.0 were included. The IC50 

data reported represented the mean (and S.D.) of at least three separate cells (N ≥ 3). 

hERG currents were elicited from a holding potential of -90 mV using the industry standard “+40/-40” 

voltage protocol applied at a stimulus frequency of 0.1 Hz.  hKv1.5 currents were elicited from a holding 

potential of -80 mV using a 900 ms depolarising step to 0 mV.  The voltage protocol was applied at a 

stimulus frequency of 0.2 Hz.  The use-dependent inhibition of hNav1.5 was assessed with a pulse train 

of 10 test pulses elicited at 1 Hz.  Each depolarising sweep to -20 mV (20 ms) was initiated from a 

holding potential of -100 mV.  Each sweep of the pulse train occurred at a 60s interval.  Four pulse train 

voltage commands were recorded for each liquid period. 

BCY8126 was screened at four concentrations (using 0.5-log unit dilutions) from a top concentration of 3 

μM, against a minimum of three separate cells.  Each four-point concentration-response curve was 

constructed using cumulative single sample additions of each concentration to the same cell.  

Additionally, a four-point concentration-response curve was provided for reference positive control 

compounds for each ion channel. 

 

Plasma protein binding and stability studies in plasma and hepatocytes 

Plasma protein binding and stability was assessed in CD1 mouse, Sprague Dawley rat, cynomolgus 

monkey and human plasma.  Stability was also assessed in human hepatocytes and liver microsomes.  

All studies were conducted at WuXi AppTec Co. Ltd. (Shanghai, China).  

Plasma Protein Binding studies were conducted on BT8009 incubated with plasma (2µM compound) for 

30min at 37C and then either incubated for a further 2h or ultracentrifuged (470,000g) for 2h to 

separate unbound drug.  The concentration of BT8009 was measured by LC-MS/MS analysis using a 

modified generic method. 

Stability studies were conducted on BT8009 incubated with pooled plasma (2µM compound, for up to 

24h), hepatocytes (1µM compound, 0.5x106/mL cells, for up to 90 minutes) and microsomes (1µM 

compound, 0.5 mg/ml protein for up to 60 minutes).  The incubation was stopped at pre-specified 

timepoints to produce a time course, and concentration of BT8009 measured by LC-MS/MS analysis 

using a modified generic method. 

 

Measurement of BT8009 and MMAE in plasma 

Mouse (CD-1), Rat (Sprague Dawley) and cynomolgus monkey plasma samples were analyzed for 

BT8009 and MMAE (free toxin) using qualified bioanalytical methods based on protein precipitation 
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followed by liquid chromatographic triple quadrupole mass spectrometric (LC-MS/MS) analysis. 

Prepared plasma samples were spiked with internal standard and analyzed after methanol extraction. 

Standards and controls were prepared in tumor or plasma matrices in an identical manner. 

 

Xenograft models 

Cell derived xenograft (CDX) studies were conducted in 6- to 8-week-old female BALB/c nude, or CB17-

SCID, mice inoculated with~107 cells in the right flank.  Animals were randomized when the average 

tumor volume reached the predesignated start size.  Group size ranged from n= 3 to 6. For patient-

derived xenograft (PDX) models a tumor fragment (~30 mm3) was implanted in the right flank.  Tumor 

volumes were measured using calipers, and the volume calculated as V (mm3) = 0.5 (a x b2), where a and 

b are the long and short diameters of the tumor, respectively.  These xenograft studies were conducted 

at WuXi AppTec (Shanghai, China). 

Further PDX xenograft studies were performed at Champions Oncology, Inc, (Hackensack, NJ, USA).  

Studies were conducted in 6- to 8-week-old female athymic Nude-Foxn1nu mice implanted with a tumor 

fragment (~125 mm3) in the left flank.  Tumor volumes were measured using calipers and tumor volume 

calculated as V (mm3) = 0.52 (a x b2), where a and b are the long and short diameters of the tumor, 

respectively. 

All studies included a vehicle-treated control.  In all studies, vehicle used was 25mM histidine pH7 in 

10% sucrose, and dosing was conducted by intravenous bolus, routinely at weekly intervals although in 

some studies, regimens of twice weekly or once every two weeks were also used. 

All the procedures related to animal handling, care and treatment in the studies were performed 
according to the guidelines approved by the Institutional Animal Care and Use Committee (IACUC) of 
WuXi AppTec (Shanghai, China) or Champions Oncology (Hackensack, NJ, USA), following the guidance 
of the Association for Assessment and Accreditation of Laboratory Animal Care. 

 

The 5528 human plasma membrane and secreted proteins in the Retrogenix assay are listed below. 
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