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Results

Adoptivecellulartherapy(ACT)usingexvivoexpandedchimericantigenreceptor(CAR)modifiedTcellstotargetcancercellsexpressingCD19hasbeen
successful in the treatment of hematologic malignancies and the clinical application of this technology for solid tumor malignancies is a major focus of
severalresearchanddevelopmentprograms1.

Despitetheclinicalsuccessoftheseproducts,thereareseveralhurdlesthatcurrentlylimitthewidespreaddeploymentofCAR-T:
• Complexity of the process
• Several weeks are required to prepare and release the engineered products
• Centralizedmanufacturingfacilitiesarerequired
• Extensivelogisticalcontroloverthechainofcustodyofpatientspecificproductismandatory
• Risksofcontaminationexist
• Economicallytoxic

In addition, recent studies suggest that limiting the ex vivo expansion time results in less differentiated CAR-T products with enhanced effector
function2.

Successful engraftment and persistence for current autologous CAR-T cell products require the depletion of normal lymphocytes in patients with
cytotoxic drugs (primarily cyclophosphamide, fludarabine or combinations) prior to administration of CAR-T cells. Although the use of non-
myeloablativelymphodepletingregimenspriortoCAR-Tinfusionsignificantlyenhancesthesuccessful invivohomeostaticexpansionandpersistenceof
administeredCAR-Tcells3,non-myeloablativechemotherapyalsorequiressignificantsupportivecare.

ThedevelopmentofapointofcareapproachtoACThasthepotentialtoreducethecomplexityofCART-cell immunotherapyandbroadenaccesstoa
substantiallygreaternumberofcancerpatientsandaddressmanyofthelimitationsdiscussedabove.

The most ideal system would allow for rapid genetic modification of patient’s cells next to the patient, thereby eliminating chain of custody risks,
combined with successful in vivo expansion and engraftment of cells in the patient to achieve therapeutic cellular levels without preconditioning
throughlymphodepletion.

Here we describe and provide data demonstrating initial proof of concept for a novel point of care approach for CAR-T using engineered CD3-
retargetedlentiviralvectors4andfreshlyisolatedrestinghumanPBMCs.

Resting human PBMCs were isolated from fresh blood and successfully transduced within a four hour exposure to CD3-retargeted lentiviral particles.
Thesemodifiedcellssuccessfullyengraftedandexpanded invivouponadministrationinmice

Figure 1. In vitro analysis of four hours transduced PBMCs with a CD3-retargeted CAB CAR
lentiviral vector containing a lymphoproliferative element demonstrates efficient
transductionof freshly isolatedhumanT cells

Here we show that a point of care (POC) approach via the retargeting of lentiviral vectors through co-pseudotyping of VSV-G with a CD3-
targetingUCHT1scFv-Fc-GPIanchormoiety:

1. Overcame the well-known low transduction efficiency of human resting T cells5 and increased the transduction efficiency in
vitromorethan10fold,comparedtoVSV-Galone,afteronlya4htransductiontime.

2. ResultedinsuccessfulengraftmentofmodifiedCAR-Tcellsinperipheralbloodinamousemodel.

Of importance, the entire process of PBMC isolation, transduction and dosing was completed within twelve hours vein to vein and
representsasignificantstepforwardinadvancingthedevelopmentofpotentialPOCCAR-Ttherapiesby:

1. Reducingthechainofcustody
2. Favoringtheengraftmentbyuseofautologouscells
3. Expandinguponpatientaccessibilityanddeployment

158 mL of fresh human donor blood isolated by venipuncture was processed to PBMCs using a Sepax2 instrument in 2 x 1h 20 min. These purified PBMCs were
immediatelytransducedincompleteCTSmedium(OpTimizerCTScompletedwithOpTimizerCTSTcellexpansionsupplement,CTSimmunecellsserumreplacement
andGlutaMax(Gibco)withacontrol lentiviralvectorpseudotypedwith VSV-Galone(black)orwithVSV-GandaUCHT1scFv-FcGPI-anchoredCD3-retargetingmoiety
(blue),atanMOIof1,forfourhours.ThelentiviralvectoristhirdgenerationandencodesaFLAG-taggedCABCAR6 andalymphoproliferativeelement7.Thetransduced
cells were subsequently washed three times with PBS-2% HSA. To evaluate transduction efficiency duplicate aliquots of cells were seeded in 6 well plates in 2 mL of
complete CTS medium at a concentration of 1e6 PBMCs/mL. Six days post-transduction, expression of the FLAG-tagged CAB CAR on the CD3+ transduced cells
cultivatedinvitrowasquantifiedbyflowcytometry.(A)Mean+/-SDoftheduplicateinvitrocultures.(B)Representativeflowcytometrygatingstrategy.
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Figure 2. Infusion of cells immediately following four hour exposure to a CD3-retargeted CAB CAR vector with a lymphoproliferative element allows engraftment of CD3+ CAB CAR+ human
lymphocytes invivo in mice withoutpreliminary invitroexpansionor lymphodepletion

Freshly isolated, four hour transduced and 3x washed human PBMCs as described in Figure 1 were concentrated to 100e6 PBMCs/mL in PBS before being injected IV (100
µL/mouse)inNSGmice(n=6).Toassessforengraftmentandexpansion invivo,~100µLofperipheralbloodsampleswerecollectedfromeachmousebyretro-orbitalpuncture
atdifferentintervalspost-transductionandIVinjection.ExpressionoftheFLAG-taggedCABCARinthehumanhCD45+CD3+Tcellspopulationwasquantifiedbyflowcytometry.
The number of lentiviral copies perµg of extracted genomic DNA from the mice peripheral blood was quantified by TaqMan qPCR targeting a short region of the LTR of the
integrated third generation lentiviral genome. (A) FACS based CAR T cell detection data, Mean +/- SEM. (B) Representative flow cytometry in A. Gate on live lymphocyte
population(top)orlivehumanCD45+CD3+cellpopulation(bottom).(C)qPCR datarepresentingtheCARTcopies/µggenomicDNA,Mean+/-SEM.
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Key messages
• We demonstrate viral transfer feasibility in a point of care (POC) platform using an engineered lentiviral vector retargeted to CD3, which efficiently transduces freshly isolated resting human PBMCs in four hours
• POC modified cells successfully engraft and expand in vivo upon IV administration in mice
• The entire process of PBMCs isolation, genetic modification and dosing can be completed in less than twelve hours, vein to vein
• Altogether, this platform represents a significant step forward in advancing the development of CAR-T therapies with POC potentially expanding patient accessibility and deployment

Introduction

CAR-T Cell Therapy
Conventional approach Point Of Care (POC)vs
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