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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
gw=once a week

g2w=once every second week
SD=Standard Deviation
SEM=Standard Error of the Mean

ULOQ=Upper limit of quantification



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 NacCl, 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 ul/min. Streptavidin was diluted to 0.2 mg/ml in 10 mM
sodium acetate (pH 4.5) and captured by injecting 120ul 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 50ul/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 10° per mL were incubated in staining buffer at 4°C with a
live/dead stain (Invitrogen L10120, 1uL per 108 cells) and anti-human Nectin-4 antibody (R&D Systems,
FAB3659P, 10uL per 108 cells) or the isotype control (IgG2B, R&D Systems, IC0041, 10uL per 10° cells),
conjugated with phycoerythrin (PE), for 30 minutes, protected from light at 4°C. Cells were washed
twice, resuspended in 100uL and analyzed on an Intellicyt iQue screener or BD FACS Canto Il. 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 (10° per mL)
were stained in staining buffer (PBS + 2% BSA) at 4°C. Briefly, rat anti-mouse CD16/CD32 (BD, #553141,
1ug per 10° 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, 1pL per 10° cells) and rat anti-mouse CD45
(BD, #560510, 1ug per 5x10° 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 10uL per 108 cells for 30
minutes, protected from light at 4°C. Cells were washed twice in staining buffer, resuspended in 100uL
staining buffer and analyzed immediately on an Intellicyt iQue screener or BD FACS Canto Il. 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 um 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 2x10* 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 -10uM) for 45 minutes on
ice, followed by 5pg/mL anti-MMAE antibody (Mouse Anti-MMAE/F monoclonal antibody (C12A1),
Levena Biopharma, LEV-MAF3-500) in MEM solution for 30 minutes. Secondary antibody (4ug/mL anti-
mouse IgG conjugated with Alexa Fluor® 488 (Goat polyclonal, Abcam, ab150117)), nuclear mask
(1pg/mL, HCS Nuclear Mask Blue Stain, Invitrogen, H10325) and 1ug/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 (cei
(Membrane) Mean Intensity CH2 (avG)) - CONErol well ((cell] (Membrane) Mean Intensity cH2 (ava)) 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=Bma*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 ZsGreenl 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-ZsGreenl) 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 1uM 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
guantitated (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 uM of the test molecule alone, 1 uM test molecule in the presence of 200 uM of a non-biotinylated
version of the test molecule (BCY8234), 1 ug/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, hK,1.5 or Na,1.5. 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

5



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 ICso (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 ICs
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
UM, 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 (2uM compound) for
30min at 37°C 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 (2uM compound, for up to
24h), hepatocytes (1uM compound, 0.5x10%/mL cells, for up to 90 minutes) and microsomes (1uM
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 mm?3) was implanted in the right flank. Tumor
volumes were measured using calipers, and the volume calculated as V (mm?3) = 0.5 (a x b?), 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-Foxn1™ mice implanted with a tumor
fragment (~125 mm?) in the left flank. Tumor volumes were measured using calipers and tumor volume
calculated as V (mm?3) =0.52 (a x b?), 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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CXCL9
CHCER1
CXCR1
CHCRZ
CHCR1
CHCR3
CHXCR3
CHCE4
CHCR4
CHCRS5
CHCR3
CHCRS
CHCRS
Corfdl
CHorfhid

CDH24
CDH3
CDH4
CDHS
CDH>
CDHS
CDHS
CDHT
CDH?Y
CDHS
CDH2
CYB3SD2
CYBA
CYEE
CYBRDI
CYREL
CYILTRI
CYSLTER1
CYILTRI
CYTHL
CYTLI
CYTL1
CYYR1
DAGL
DAGLA
DAGLBE
DANDS
DAPPI
DCELDL
DCELD2
DCC
DCD
DCLEL
DCSTAMP
DDEL
DDE1
DDE2
DEAF1
DEFALE
DEFAS
DEFAS
DEFA4
DEFAS
DEFAS
DEFAfS
DEFEI
DEFEL06E
DEFEI07E
DEFEL0ZE
DEFB108B
DEFBI110
DEFELLD
DEFB112
DEFBI112
DEFE113
DEFBI113
DEFB114
DEFE113
DEFBI115
DEFELLS
DEFBI114
DEFEBI118
DEFEL12
DEFBI111
DEFBI113
DEFEL14
DEFB114
DEFEL13
DEFB114
DEFBI117
DEFE112
DEFB110
DEFB130A
DEFEIZ1A
DEFB131B
DEFE131
DEFE113
DEFB134
DEFE1313
DEFB133
DEFBI135
DEFE116
DEFB13§
DES
DGECR2
DGER

CDHE1
CDHE1
CDHE1
CDHE2
CDHE3
CDHR4
CDIPT
CDIF
coo
CDEN
CDEM
DHH
DHH
DHH
DHES11
DHEZ1Z
DHEZ4L2
DHESTB
DHEETC
DHEEX
DIC:
D103
DIFAS]
DIRAS2
DIEAZS
DISP1
DEEL
DEK1
DEKZ
DEE?
DEE4
DEKLIL
DLGL
DLG3
DLG4
DLE1
DLE2
DLE2
DLL1
DLL3
DLL4
DD
DREN
DMPL
DNATE4
DINATCLE
DIAZEL
DINASEIL2
DIAZEIL:
DIEER.
DRCE1
DEEPL
DPEP2
DEPLD
Dep4d
DEPS
DER7
DET
DEANIN
DEDL
DRD2
DED3
DED4
DRDS
DEC1
DECl
DEG1
DEGI
DEG3
DEG3
DUOX]
DUox2
DUCXAL
DUIOEAL
DUOXAZ
DUTZRLS
DUTEPLS
DYHNAP
EBAGD
EEIZ
EEIZ
ECEl
ECM1
ECM2
ECECE
EDA

CEACAMI
CEACAMI
CEACAMI
CEACAMI
CEACAMNID
CEACAMNID
CEACANID
CEACARIL
CEACAMI]
CEACANS
CEACAN4
EDA

EDA

EDA

EDA
EDAIR
EDAF.
EDDM2A
EDDMIE
EDIL3
ED1
EDM2
ED3
EDNEA
EDMEE
EFEMPZ
EFHAL
EFMNA2
EFNAS
EFMNA4
EFNEIL
EFNEL
EFNB3
EFE3A

EGF

EGFL7

CEACAMS
CEACAME
CEACAMT
CEACAME
CELAL
CELAZA
CELAZE
CEND1
CER1
CEZ3A
CETE
ENTPD:

EPE41LZ
EPE41L2
EPE41L2
EPE41L3
EPCAM
EPFDR1
EPDEL
EPFDR1
ERGI
EPGI
EFHAL
EPHALD
EPHALD
EPHALD
EPHA2
EPHAS
EPHAS
EPHAS
EPHA4
EPHA4
EPHAS
EPHAS
EPHAT
EPHAT
EPHASR
EPHAZ
EFHEI
EPHEI
EPHEZ
EFHE4

EPOR
EPPIN
EFYC
ERAZ
EREE2
EREE3
EEEE3
EREBE3
EREBE3
EREE4
EEEE4
ERECG
ERFE
EEMAP
EERVFED-1
ERVH42-1
ERVW-1
ESAM
ESMI1
EZR1
EVAlC
EVC
EVIlA
EVI1A
EVIaA
EVIIE
EXTLZ
EXTLI
Fl0

F10

Fl1

Fl1
F1IR
F12
Fl13A1
FI3B
F2

F1

CFB

CFC1

FAMITIAL
FAMIT1AZ
FAMITIE
FAMITIE
FAMITZA
FAMIT4A
FAMIT4E
FAMI180A
FAMIZTE
FAMIOZA
FAMI0EE
FAMIOEE
FAMIOZE
FAMIOAL
FAMIO0AS
FAMI19A4
FAMIOAS
FAMI00A
FAMINRA
FAMINSE
FAMI0A
FAMIOC
FAMIL3A
FAMI4A
FAMI4A
FAMI4E
FAMIGF
FAM3A
FAMIE
FAM3D
FAM3D
FAMSTA
FAMGSE
FAD

FAS

FAS

FAZ

FAS

FAS

FAL

FAS
FAILG
FAILG
FELN3
FELN7
FCAME
FCAFR.
FCAR
FCAFR
FCAFR
FCAR
FCAFR



FCAF.
FCAR
FCAE.
FCEEILA
FCER1G
FCERILG
FCEER2
FCER2
FCGERIA
FCGEIE
FCGEIE
FCGRIA
FCGR2A
FCGEIE
FCGRIE
FCGRAC
FCGE3A
FCGE3A
FCGR3A
FCGESE
FCGR3E
FCGRT
FCME
FCME
FCME.
FCH1
FCM1
FCH2
FCM3
FCRL1
FCRL2
FCRL2
FCRL2
FCRL3
FCRL3
FCRL4
FCRL35
FCERLS
FCRLA
FDCEP
FETUE
FFAER1
FFAR2
FFAE3
FFARA4
FGA

GlAg
GIBE1
GIBZ
GIB3
GIB4
GIBS
GIBES
GIB7
GIC1
GIC2
GIC3
GID2
GID3
GIDd
GEN1
GEN2
GENI
GLEIL
GLEIL2
GLDN
GLGL
GLG1
GLIPEILZ
GLIPRILI
GLPIR
GLPIR
GLEAL
GLEAL
GLEA2
GLEA2
GLEAS
GLEA4
GLEB
GML
GHATLL
GNAL3
GMALS
GINAS
GIAS
GIAS
GIAS
GNE1
GME3
GIE4
GINGI11
GNGI12
GMNGS
GNG7
GNG7
GHGT]
GNLY
GNPTG
GIEHI
GMEHI
GINEHE.
GPIEA
GP1EE
GP2
GP1
GR35
GP6
GPo
GPAZZ
GPEARI1
GPC1
GPC1

GPCS
GPRC3
GPCS
GPCS
GPER1
GPER1
GPHAL
GPHES
GPIHETP1
GPLDI
GPLD]
GELD]
GPMEA
GPMEE
GPMEE
GPNMB
GPNMB
GPNME
GPEL
GPR101
GPRL0E
GPELLD
GPR12
GPR13Z
GPR131
GPR133
GPR137
GPELITE
GPR137C
GPEL3TC
GPE130
GPE141
GPR142
GPE143
GPE.143
GPE146
GPE145
GEE.140
GPELS
GPR150
GPR1E1
GPR151
GPR15Z
GPR153
GPELZG
GPR157T
GPEL3E
GPEL&0
GPR161
GPE161
GPR161
GPELT
GPR1T
GPRLTL
GPELTI
GPR173
GPR1TH
GPRLE
GPR12Z
GPRI1EZ
GPE123
GPR183

GER45
GPR32
GPEIE
GPRSS

GUCAIB
GUCYIC
GUCYIC
GUCYID

GZIMA
GIME
GZMM
HAMP
HAPLN1
HADPLNI
HAPLN3
HADPLN2
HAPLN4

HIDE1
HIGDIE
HIGDIC
HILFDA
HILFDA
HLA-A
HLAB
HLA-C
HLA-DOA
HLA-DOE
HLA-DPAL
HLA-DPEL
HLA-DQAL
HLA-DQA?Z
HLA-DQB1
HLA-DQEZ
HLA-DEA
HLA-DEE1
HLA-DEE3
HLA-DEE4
HLA-DEES
HLAE
HLAF
HLA-G
HMGEL
HMGE2
HMME
HMME
HMED
HNENPAIE

1
HOMEER1
HOMER2
HOMER3
HF

HPN
HPSE
HPZE2
HEX
HEG
HEH1

ICAMS
ICAM4
ICAM4
ICAMA4
ICAMS
ICOz
ICOE
ICOELG

IFITRI




ITGAM
ITGAM
ITGAM
ITGAV
ITGAV
ITGAV
ITGEl
ITGEL
ITGEL
ITGE]
ITGE2
ITGES
ITGE3
ITGES
ITGES
ITGET
ITGER
ITGELL
ITGELL
ITIH1
ITIH2
ITLN1
ITLN1
ITLNZ
ITnI2A
ITM2E
ITMIE
ITA2C
ITPRIPL1
ITPRIPLZ
D
IZUMO1
IZUNO2
IZUNMO2
IZUMO3
IZUNIO4
JAGL
JAG2
JANZ
JAM3
JAMZ
JAML
JAML
JCHAIM

ECHG1
KCNQL
ECHNQL
ECNGQ3

KIR2DL1
KIR2DL2
KIRIDL2
KIR2DL4
KIRIDLIA
KIR2DLSB
KIF2ZDEL
KIRIDE2
KIR2DS1
KIRIDS3
KIR2D:E4
KIR2DS5
KIR:DL1
KIR3DL2
KIR3DL3
KIR3DEL
KIR3DEL
KIREEL
KIREEL1
KIRREL2
KIREEL3
KIREEL3
KI551
KIssl
KIESIR
KIT

KIT
KITLG
EITLG
KL

ELE
ELEIlD
ELE1l
EKELE1Z
KLK13
ELEl4
ELE15

ELE3
ELE4
KLES
ELE6
ELE6
ELEK7

KLER
KLE®
ELEEL
ELEEL
KLEBI
ELRC]

ELRC2
ELRCI
ELRC4
ELRDI
ELEFI

ELEF1
ELRGI1
ELRE]
ENGI
ENGI
ERAS
EREMEN]
EREMENI
EREMENI
ERTI12
ERTDAP
LlCAM
LACET
LAGS
LAGS
LAIR1

LAMAY4
LAMA4
LAMIC]
LAMIC2
LAMCS
LAMP]
LAMPZ2
LAMPS
LAPTMAE
LAT
LAT
LAT
LAT2

LHFEL:
LIF
LIFE
LILEAL
LILEAZ
LILEAZ
LILEAZ
LILEA3
LILEA4
LILEAS
LILEAS
LILEAG
LILEE]
LILEE]
LILEEZ
LILEE3
LILEE4
LILEES
LIn2
LIki2
LIME1
LIMSE2
LINGOL
LIMNGOL
LINGO2
LINGO3
LINGO4
LIPC
LIPC
LIFF
LIPG
LIFH
LIFH

LYSGEF
LYdH
LY§K
LY84
LYE§
LY®
Lva
LY?
LY06
LY946
LYGl
LYG2
LYX1
LYPDI1
LYPD1
LYPD2
LYPD3
LYPD4
LYPD4
LYPD5
LYPDS
LYPD4
LYPDSE
LYPDSE
LYPDSE
LYPDE
LYEMD3
LYSMD3
LYEMDd
LYVEI
LYZ
LYZIL4

MANF
MANSCL
MARCHS
MARCESL1
MARCESL]
MARCO
MARVELDIL
MARVELD1
MARVELD2
MARVELD3
MARVELD3
MASI
MASIL
KMATHNI
MELZ
MCI1E
MCIE
MC2E
MC3E
MC5E
MCAE.
MC4E
MC5E
MCAM
MCEMPL
MCHEI
MCHEI
MCHEZ
MCOLNI1
MCOLN2
MCOLM3
MCOLN3
MDGAL
MDGAZ
MDE
MDE
MEGF10
MEGF10
MEGF11
MEGFS
MEGF2
MELTF
MEP1A
MEPIE
MEFIB
MEPE
MERTE
MERTE
MET
METEL
METEIL
METEML
METTLI4
MFARI
MFAP3
MFAP3L
MFAP3L
MFAP3L
MFAR4
MFADRS
MFGES
MFGES
MFGES
MFGES
MFIZ
MFEP
MFSD10
MFEDI4E
MFEDI4E
MFSD2A
MFEDIA

MFED4E
MFEDE
NMFEDD
MGAT4A
MGP
MIA
MICA
MICB
MICE
MIF
MILE1
MIF
MLANA

MEGPRG
MRGPRX1
MEGPRII
MRGPRXZ
MEGPERII
MRGPRI3
MRGPRI3
NMEGPR4
ME4A1
M52410
ME4A12
WM54472
M5242
ME4AZ
ME4A4A
ME2AS
ME4AGA
M52AGE
ME4AGE
ME4AT
M52438
MELM

MELM
MELHM
MELI
MELI
MELM
MELHN
MEME
MEMP
MEH
MEER1
MSTIR

MTEMNE2L2
MTEMNEIL3
MTRME2L4
MTEMNRILS
MTEME2LE
MTRME2LT
MTEMNE2LE
MTEMEILD
MTUS1
MTUS1
MU
MUC1
MUC1
MU
MUC1
MU
MUCI
MUC1
MUC13
MUC13
MUC1S
MUC1S
MUC20
MUCI0
MUC21
MUC4
MUC4
MUCT
MUCLL
MUZE
MERAS
MY ADM
KIYADM
MYDGF
MYOF
MZEB1
HAALADZ
MAALADL]
MAALADL2
HNAALADL2
MAE]

NECTIM2
NECTIMN2
NECTIMNG
NECTIMNG
NECTIN4
NECTING
NEGE1
NEGE.1
NELLZ
NELLZ
NENF
NETO1
NETOI
KNETOZ
NETOZ
KNETOZ
NEU1
NEU1
NFAMI1
NFASC
NGEF
NGF
NGFR
NGEEM
NINT1
NINIZ
NINTZ
NIPAL
NIPAL
NIPAL
NIPAZ
NIPALL
NIPAL4
NEAINI
NEAIN2
NEAINI
NEAIN3
NEATN4
HNEDZI
NEGT
NLGN1
NLGHN2
NLGN3
NLGN4X
NLGMN4Y
NLEP3
KNMB
NMEER
NMBR
NS
NME
NAILT
NMUE.L
NAUE2
NODAL
NOG
NOMOIL
NOMO3
NOTCHI
NOTCHZ
NOTCHINL
NOTCHIWL
NOTCHZ
NOTCH4+
NOTUM
NOV
NOX1
NOX3
NOX4
NOXS
NPBE
NPEWE1
NPEWEZ
NPCILI
NBC2
NPC2
NPFF
NEFF
NPFFE1
NPFFEI
NPHEIL
NPIPE1S
NPDA
NEDE
NPE1
NEE2



HEE3 NHPHL OR3SE] PANS PCOLCE PLALA PEFEF PG EAETIL Ril

MPE3 NXPH2 ORSMO DAPLM DCOLCEL DLAIGLO DRLIA DEGS EAMPL BE1

MPL NXPHS OR3P DAQERA4 DCEEIN DLAZGLIA  TPPIA DEGS EAMEPD EIPO1
MPL NXDPH4 ORIP3 DAQRS DCEE2 DLAZG12ZA  PPMIL DECE EAMP3 BIPO2
NPSE1 NYX ORSP3 PAQRS PCBES PLA2GIIB PPMIL PEGT EARRES2 REPO3
MPZE1 NYX ORIV DAQRS DCEET DLAIGIE DPPLIRIF DEGE EERM4 BEPO3
HNPTN QASL ORACT DAQRS PCEET DPLAZGIA PPT1 DEGE EECK REPO4
NPT OBF2A OR6C3 DAQRS PCEE®R DLA2GIA PPT1 DEOEREIC: RECK REPRY1
MPTXHE. OCAZ QRTCI DAQRY DCYOHE] DLAZGIC Py DEPN EEEPL ETEDM
NPVF 0oCcA2 ORTD2 PAQRS PCYOXIL PLAZGID PEADCI PEPN REEP2 RTHN4R
HPW OCLNM ORTE24 DAQESR PDCDI PLAZGID PEAP] DEPN EEG1A ETH4E
HNEY QCETAMP ORED2 DAQRD PDCDILGEI PLAIGIE PEBZ DTAFR EEGIE RETH4E
MPYIR ODAM OREG] DAFDGA DDCDOIP DLAZGIE TREZ DTAFE EEGIA ETHM4EL]
NPY2IE ODAPH ORBLTR PARMI PDGFA PLAXGIF PECD PTCHI REG3A RETHN4RL2
NPY4E OGN ORIG] DATE] PDGFE DLAZG3 PRELP PTCHI EEG3G ETP1
MPY3IE QIT3 ORAIL DATE2 DDNGFE DLAZGS DRELP DTCHI EEG4 ETPL
MPYGER OLFM] ORAIL DATE3 DDNGFC DLAZGS TEF1 ITCRA EEG4 ETR2
HEAC OLFM3 ORAIL PCDHI PDGFD PLA2GS PEF1 PTCRA EELL1 BIFP1
MECAM OLFM4 ORNM1 DCDHI DDNGFRA DLAIGS DRG2 DTEM EELLZ BXFP1
MECAM OLFM4 ORMZ DCDHID DDNGFEA DLAZGT DRIMAL DTGDE. EELT BXFP1
HNRGL OLFML1 OSCAR PCDHIO PDGFRA PLAZRI PEECA PTGDE2 EEN RIHFP2
MNEG1 OLFMLIA QECAR DCDHILY DDNGFRE DLAIR] DEECH DTGDE EEZP1E BXFP3
HNRG1 OLFML2IE OSCAR PCDHIT PDGFRL DLACI PEL PTGER1 EET RI{FP4
HNRG1 OLE1 OSCAR DPCDHIE PDIAS DLACD PEL DPTGER2 EET EYE
HNRGL OLE1 OSCAR PCDHID PDLIMS DLAT PELH DPTGER3 EETH EYE
MEG] OMD QECP1 DCDHE DDLIMS DLATT DELHE DTGERZ EETHLE 100412
NRG1 OMG O5M PCDHS PDLIMS PLATY PELE. PTGER3 EFTHNZ 5100A13
NEGL QOsPI OSME DCDH? PDLINS DLAUE. PELE DPTGER3 EGMA S10047
MEG2 OPALTN QEME DCDHAL DDLIMS DLAUE. DRMTE DTGER4 EGME S1004A7
HNRG2 OPNILW 05TC PCDHAL PDPN PLAUER PEMTE PTGFR EGMEB 5100438
HNRG2 OPNILW O5TH PCDHALD PDPN PLAUER PEND PTGFEN EGER 5100438
MNEG2 OPMNINW OTOA DCDHALD DDE ILEL DEIP DTGIE EGE2ED 210040
MEG3 OPN1EW OTOL1 DCDHALD DDEM TLEL DROC ITH EHAG 510040
NRG3 OPN1SW OTOPR1 PCDHALS PDYM PLE1 PROCE. PTHIR EHEDD1 S51PR1
MECH OPN1EW OTOR DCDHAZ DTN DLGLEZ DROE] ITHI EHEDD2 ZIPRI
MEM1 OPNZ OTOR. DCDHA2 DEARI DLGRET TROKZ ITHIR EHEDD2 tIPR2
MEMIL QP4 OTOE DCDHAS DECAMI TLLP TROEERI1 ITHLH EHEDL2 ZIPR4
HEP1 OPN5 OVCHI PCDHAS PEREP PLP1 PROERZ PTE? EHEG S51PES
MERL QPRI QOXER1 DCDHAS DF4 DLp2 DROMI ITE? EHCE ZIPRS
HEP1 OPRE]1 OXGR1 DCDHAS DF4V1 DLPP1 PEOMI PTH EHCG S1PES
HEP1 OFRLI OXT DCDHAS PGAs DLPPI PEOMI DPTPRA EHD sAAl
MEP2 OPFMI OXTE DCDHAT DGAS DLDPP2 TROZ ITPEE EHD ZTAAZ
NREP2 OPFEPN P2RX1 PCDHAT PGL PLPPT PRRIT PTPEC FEHEB SAA
NREP2 OPTC P2RX2 PCDHAS PGF PLECRI1 PEE4 PTPRCAP EHO 5AMDI1
NEP2 ORI0G3 P2EX2 DPCDHAS PGLYEPI PLECRI1 PERT DTPED EHO SBEN
MEP2 OR10T2 DIR33 DCDHACZ DGLYEPR2 DLECEI DER7 DTIPRE ELM1 SBEPON
NRROS ORI0W1 P2RX4 PCDHEI PGLYRPZ PLSCEZ PRRGI PTPEF 12 S5CAMPS
MESN2 OR11Al DIR4 DCDHELD DGLYER2 DLECR2 DERG2 DTPRG ELMNZ ZCANDS
METH OR1IGL DIRXE DCDHEIL DGLYEP4 DLECE4 DREGS ITPEH EMAZE] ZCARAZ
NEFN1 OR13C4 P2RXS PCDHEILZ PHEX PLTP PRRGH PTPET EMASE] S5CARAZ
HNRHIN3 OR13CE P2RXS PCDHE12 PHEX PLVAP PERTI1 PTPET EMNASELD SCARAS
MBI QR1IC0 DIRXE DCDHEL4 DIls DLXDCL DEETI ITPEE EIMAZELL ZCARAS
HNRFIN3 ORI4AL6 PIRI6 DPCDHE1LS PIlé DLXDC2 PERT2 DPTPRM EMASE12 SCAREBL
HN5G1 ORID5 P2RXT PCDHEIS PIlé PLXDC2 PERT3 PTPEM BEMASELS 5CAREBL
MT3E ORIE] DIRXT DCDHEI DIlg DLIMAL DREE1 DTPEI BIMAZEZ ZCAFRF1
NTSE ORIGI PIEY1 DPCDHE3 PI3 DLXMAIL PRBE1 DPTPEIN1 EMAZE4 ECGL
NTSE ORI PIEY10 DCDHE4 PI3 DLXIMAZ PRBE11 DTPRO EMAZES 5CG3
NTF2 ORI P2RY11 DPCDHES PLANP DLXMNA4 PRS511 DTPRO BEMASES 5CGS
MTF4 ORINI1 DIEY11 DCDHES DIEF1 DLIIMA4 DREE11 DTPRO EIMAZET 2CGS
NTM OR2C3 P2EY1Z PCDHBT PIEZO] PLXME] PRS513 PTPRE EMASES 5CGS
NTM ORIL13 P2EY1Z DCDHEEZ PIEZOI DLXNE2 PR3317 PTPE: EMAZES SCGELAL
MNTH1 ORIM4 DIEY11 DCDHED DIGEOZ] DLMCL DREE33 DTIPRE EMAZET1 SCGELAL
NTN3 ORIT1 P2RY13 PCDHGALD  PIGF PLXNDI PRB535 PTPRT ENF130 5CGEICI
NTHN4 ORIT35 P2RY13 PCDHGALL  PIGO PR2OD1 PREBS536 PTPRT ENF130 SCGELIC2
HTH4 OR3A2 DIEY14 DCDHGALT  PIGP DMCH DREE37 DTTGLIR BMF1:0 ECGELID
MTHN: OR3IAS DIEY14 DCDHGAL DIGQ DhIp22 DREE3E T2 EMFL1:0 SCGELDZ
NINGL ORAC45 P2EY2 PCDHGA3Z PIGR. PHLDC] PRB541 PTX4 EXF180 SCGEID4
HNTHG1 QR4D2 DIEY1 DCDHGA4 DIGT DHLIP DRE34% IVE. EMF1a0 ZCGEIEL
HNTNG2 OR4E2 PIEY1 DPCDHGAS PIGE DHLIPRPL PRBE53 DVE EMF2113 SCGE3AL
NTNG2 ORAN2 P2RY4 DCDHGAS PIHIIPL DNLIPRP3 DPEES54 DVERIG BMF43 SCGE3AZ
NTREL ORA4Q3 P2RY4 DCDHGAS PILRA DNOoC DPESS55 DWVERL3 BMF43 SCGN
MTEREL OR431 DIEYE DCDHGAS TILEA DHPLAZ DREE5T DHDM EMFT1 OGN
NTRE1L OR51A2 PIEY6 PCDHGAD PILRA PODN PRB55E PXE ENFT2 5CIMP
NTEE2 OR351B4 PIEY6 DPCDHGEL PILEA PODILI PR35 DYMIL EMLS SCH10A
MNTEE2 ORIIE]L DIEYE DCDHGEZ TILEE TODXL DRTN1 oYy EMPEP LCMIE
NTRES ORS5IL1 PIEYE PCDHGE3 PILRB PODL PEAP QPCT ROBOZ 5CNIE
NTRES OR51IV1 PIEYE PCDHGE= PILRB PODLI PEAP QRFP ROBO3 5CNIE
NTRES OR52Al PIEYE DPCDHGES PIP DOMC PESAPLL QRFP EOBO3 SCHIE
NTE OR3IZAS D4HE DCDHGES DEDIL2 DOM1 DEICA QEFPE. EOBO4 LCHIE
NTSR1 OR5201 PAEP PCDHGE? PEDIL2 PON3 PSEN1 QRFPR ROR1 SCN4A
NTER1 OR3IIMI1 DAGL DCDHGCE DEDIL2 DOPDCI DEEN2 Q201 EORL ECH4E
MTIR1 OQRIAC2 DAGL DCDHGC: DED2 DOPDC3 DEIEMEN F3HDML EOR1 ZCM4E
NUCBE1 OR3D14 PANI1 PCDHGC3 PED2L1 PORCN PEG1 RAETIE RO51 SCN5A
HNXPE] OR3D16 PANI1 PCDHGC: PED2L1 PORCN PEG11 RAETIE EPSA SCN5A
MIPE3 OR3HI DAMNT2 DCDHGCS DEDILY LOTED DI FAETIG ERAZ2 ECHeA

WXPE4 OR3T2 PANII DPCOLCE PEDCC DPEP PEGS RAETIG EFH ECNOA



SELE
SELENOP
ZELL
SELL
SELP
SELP
ZELPLG
SEMAZA
SEMAZE
SEMAZBE
SEMAZC
SEMAZE
SEMAZF
SEMA4A
SEMALC
SEMALD
SENMAAF
SEMALG
SEMASA
SEMAGA
SENASC
SEMASD
SEMASD
SEMATA
ZEMGI
SEMGI
ZEPW1
SEREP]
SEREP]
SERINCL
SERINCE
SERP1
SERPINAL
SERPINALD
ZERPINALL
SERPINALL
SERPINAS
SERPINAS
SERPINAS
SERPINASE
SERPINAS
SERPINAS
SERPINAG
ZERPINEL
ZERPINEL
SERPINES
SERPINES
SERPINCI
ZERPINCI
ZERPINE]
SERPINE2
SERPINE3
SERPINF1
ZERPINFI
SERPINGL

SERPINI2
SEZA
SEZAL
SEZAL2
SFIy
SFRPL
SFREP1
SFREP1
SFRRP1
SFRP4
SFRP4
SFRDPS
SFTAL
SFTAZ
SFTPAL
SFTPRA2
SFIPE
SFTPRC
SFTPRC
SFTFD
EGCA
SGCE
SGCD
SGCD
SGCE
EGCG
SGCE
SGCE
SHEG
SHIZAZ2
SHIZAS
SHIZAS
SHIZALL
SIDT1
SIGIER.
SIGLEC1
SIGLECIO
SIGLECLO
SIGLECIL
SIGLECI1
SIGLECI2
SIGLECIL4
SIGLECL:
SIGLECL:
SIGLECS
SIGLECS
SIGLECE
SIGLECT
SIGLECE
SIGLECS
SIGLECLI
SIGMAR]L
SIFDA
SIFPA
SIFPA
SIFTE]
SIFTE]
SIFTE]
SIRTE2
SIFPD
SIFTD
SIFDG
SIT1
SLAMF]
SLAMF]1
SLAMF]
SLAMNFS
SLAMFT
SLAMFT
SLAMET
SLAMFE
SLAMNFD
SLC10A1
SLC10AZ
SLC10A4
SLC10A4
SLC10AS
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