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Nonclinical safety assessment In cancer iImmunotherapy:-farget profiling .ss.
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Modification of a patient's own T cells to carrgl@americantigen
receptor (CARecognisinga cancer cell surface antigen can
promote a specific ariumour response and potentially confer
long-term iImmunity to cancer. Minimising the risk of triggering an
Inappropriate immune response through unanticipated-aifget
binding of the engineered CAR T cells is essential in ensuring
patient safety.

Plasma membrane protein array (PMPA) screening has been
successfully used to identify key receptors for orphan ligaandg

for phenotypic moleculésas well as detecting potential efirget
receptor interactions that may impact on the safety profile of lead
biotherapeuticcompounds.

Here we describe a PMPA approach for specificity
screening of whole engineered CARdlls as a supportive
tool in safety assessment of novel canaeaimuno-
therapies.

T cells, isolated from healthy donors and engineered to carry an
anti-CD19 CAR, were provided by bluebird bio, along with donor
matcheduntransducedr cell controls.

All Tcells were labelled with a faed fluorescent cell dye in order
to detect interactions with plasma membrane binding partners
usingw S U N2 PHMBAkeENQdlogy (Figure 1).

Optimisation of the ratio of €ells to the underlying HEK293s, as
well as careful control of washing stringencies, was required to
develop the technology In order to reliably and reproducibly
identify specific binding events.

Primary screensl3 slides were spotted in duplicate with different
expression vectors encoding over 4,500-feilgth human plasma
membrane proteins. Human HEK293 cells were overlaid and
reversetransfected. Fluorescently labelled T cells were added to

all 13 slides (n=2 replicate slides per T cell line) and gain of binding™MPAscreening 2 y't ¢ KAua Fo020S YOSNE ¢SF10Q Ayusyard

was detected.

Figure 1 Overview of the
Retrogenix PMPA technology.
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Confirmation screenAll positive 'hits' from the primary screen were
respottedon fresh slides and retested to confirm the specificity and
reproducibllity of the interactions (n=2 replicate slides per T cell
line).

PMPA screening of untransduced T cells against 4,500+ proteins
identified a core panel of human plasma membrane proteins which
may mediate CAkdependent interactions between normal T cells
and human cells, providing a baseline for identifying interactions
that are specific to engineered CAR T cells (Table 1 & Figure 2).

I:;é}%ige Name Presumed cognate receptor(s) on T ce irﬁ‘éﬁ:‘%ﬁ
PVR |Poliovirus receptor Vitronectin CD96, CD226, poliovirus strong
CD244 |CD244 molecule / SLAM family member 4 |CDA48 strong
ICOSLG |Inducible TCell CeStimulator Ligand ICOS strong
TNFSF8 | TumorNecrosis FactdbuperfamilyMember 8 | TNFRSF8/CD30 med/strong
TNFSF4 | Tumor Necrosis Factor Superfamily Membe TNFRSF4 med/strong
SIRPA |Signal Reqgulatory Protein Alpha CD47 med/strong
TNF | Tumor Necrosis Factor TNFRSF1A/TNFRINFRSF1B/TNFBR medium
CD40 |CD40 molecule TNFSF5/CD40LG medium
MICB |MHC Class | PolypeptitRelated Sequence BNKG2D type |l receptor medium
CD97 |Adhesion G ProtesQoupled Receptor E5  |chondroitin sulfate and CD55 medium
KITLG |KIT ligand / SCF KIT weak/med
CD86 |CD86 molecule CTLA4 and CD28 weak
CXADR |Coxsackie Virus And Adenovirus Receptor | JAML v. weak/weak

Table 1.Human plasma membrane proteins that interact withitransducedr cells as identified by

L Turner Let al. (2013).Severe malaria is associated with parasite binding to endothelial protein C redégitme 498:502.505
2-SandercoclkAM et al. (2015)Ildentification of antitumour biologics using primary tumour modeld) $henotypic screening and
image-based multiparametric profilingMolecular Cancerl4:147
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Figure 2 Confirmation screen results fontransduced
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hits is shown on the left. Specific, reproducible
Interactions withuntransducedr cells are visible on
the right.

A clear, additional interaction with the primary target, CD19, was
observed for all engineered adflD19 CARCElls screened (Figure
3). No additional receptor binding to engineered CAR T cells was
observed In this study, confirming no @ffrget binding partners
amongst this extensive library of 4,500 human plasma membrane
proteins, and no false positives.
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panels. The right hand panels show the specific interaction with CD19 (highlighted in green) in
addition to the core binding proteins observed for untransduced T cells.

Specificity screening of whole CAR:dlls using PMPA
technology presents a novel strategy to help sk

irqmgpoggegrgpy }j&v(%%gnt programmes and provide
supporting data for IND submissions.
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