
1

Preclinical Evaluation of ALLO-605, 
an Allogeneic BCMA TurboCAR T™ 
Cell Therapy for the Treatment of 
Multiple Myeloma

Cesar Sommer, Regina Lin, Janette Sutton, Trevor Bentley, Duy Nguyen,
Hayung Yoon, Melinda Au, Diego Vargas-Inchaustegui, Hsin-Yuan Cheng, 
Tom Van Blarcom, Siler Panowski, and Barbra Sasu



2
CONFIDENTIAL

Disclosures

• Full-time employee of Allogene Therapeutics
• Equity interest in Allogene Therapeutics
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ALLO-605 (BCMA) utilizes TALEN® gene-editing technology pioneered and owned by Cellectis. Allogene has an exclusive license to 
the Cellectis technology for allogeneic products directed at this target and holds all global development and commercial rights for this 

investigational candidate.
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Disclaimers
This presentation is not intended for product promotion. All information is related to investigational 

therapies not available for commercial use. The safety and efficacy of the therapies have not been 
established for FDA approval.

Forward-Looking Statements
To the extent statements contained in this Presentation are not descriptions of historical facts regarding Allogene

Therapeutics, Inc. (“Allogene,” “we,” “us,” or “our”), they are forward-looking statements reflecting management’s 
current beliefs and expectations. Forward-looking statements are subject to known and unknown risks, 
uncertainties, and other factors that may cause our or our industry’s actual results, levels or activity, performance, 
or achievements to be materially different from those anticipated by such statements. You can identify forward-
looking statements by words such as “anticipate,” “believe,” “could,” “estimate,” “expect,” “intend,” “may,” “plan,” 
“potential,” “predict,” “project,” “should,” “will,” “would” or the negative of those terms, and similar expressions that 
convey uncertainty of future events or outcomes. Forward-looking statements contained in this Presentation 
include, but are not limited to, statements regarding: the ability to progress the clinical development and 
manufacturing of ALLO-605 and the potential benefits of ALLO-605. Various factors may cause differences 
between Allogene’s expectations and actual results as discussed in greater detail in Allogene's filings with the 
Securities and Exchange Commission (SEC), including without limitation in its Form 10-Q for the quarter ended 
September 30, 2020.

Except as required by law, we undertake no obligation to publicly update any forward-looking statements, whether as 
a result of new information, future events or otherwise. This Presentation shall not constitute an offer to sell or the 
solicitation of an offer to buy securities, nor shall there be any sale of securities in any state or jurisdiction in which 
such offer, solicitation or sale would be unlawful prior to registration or qualification under the securities laws of any 
such state or jurisdiction.
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Abstract

Chimeric antigen receptor (CAR) T cells have demonstrated unprecedented efficacy in heavily pretreated relapsed and/or refractory multiple 
myeloma (MM) patients but may require further engineering to achieve their greatest potential. Enhancing cell expansion and persistence by 
providing cytokine support has been shown to improve the long-term antitumor activity of adoptively transferred CAR T cells in preclinical 
models. Combining CAR T cells with systemically-administered cytokines or cytokine mimetics can however result in toxicities and adverse 
events. Alternatively, cytokine signaling can be provided in a constitutive, CAR T cell-intrinsic fashion, by exogenous expression of a 
Constitutively Active Chimeric Cytokine Receptor (CACCR). CACCRs can be engineered by combining a membrane-tethered dimerization
and JAK-binding domain derived from the thrombopoietin receptor (TpoR) fused to an intracellular signaling domain derived from a cytokine 
receptor. We investigated the impact of CACCR expression on the phenotype, functionality, persistence, and safety profile of allogeneic CAR 
T cells targeting BCMA to produce a second generation allogeneic BCMA “TurboCAR T™” candidate (ALLO-605). BCMA CAR T cells were 
generated from healthy donor T cells by lentiviral transduction with a CAR construct followed by genetic inactivation of the TRAC and CD52 
loci using Cellectis’ TALEN® gene editing technology. Allogeneic BCMA TurboCAR™ T cells, engineered for stoichiometric expression of the 
CAR and a CACCR via a self-cleaving peptide, were produced similarly. Constitutive expression of the CACCR during manufacturing had no 
negative effects on CAR T cell phenotype or yield and resulted in a product with over 60% stem cell memory/central memory T cells. In vitro, 
BCMA TurboCAR T™ cells showed enhanced cytokine secretion, polyfunctionality and improved serial killing activity. In a disseminated 
mouse model of multiple myeloma, BCMA TurboCAR T™ cells exhibited at least a 2-fold increase in peak expansion and enhanced survival 
and persistence compared to BCMA CAR T cells, resulting in prolonged antitumor responses and delaying relapses. Despite this enhanced 
persistence, we found that exposure to target cells was absolutely required for the expansion and long-term activity of BCMA TurboCAR T™ 
cells and no evidence of target- and cytokine-independent proliferation was observed. Since adoptive cell therapies have the potential to 
elicit toxicities in some patients, two alternative approaches to modulate BCMA TurboCAR T™ cell activity were investigated. First, we 
tested the ability of a CD20-based off-switch incorporated within the CAR to sensitize cells to rituximab and found effective depletion of 
BCMA TurboCAR T™ cells by complement or effector cells in vitro and in vivo in the presence of the antibody. In addition, we confirmed 
rapid inhibition of BCMA TurboCAR T™ cells by the protein tyrosine kinase inhibitor dasatinib, which has been shown to interfere with LCK 
activity. The prolonged persistence and antitumor responses seen in preclinical models along with a favorable safety profile of BCMA 
TurboCAR™ T cells support clinical investigation of ALLO-605 in relapsed or refractory multiple myeloma.
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ALLO-605 (BCMA TurboCAR T™) cells express a constitutively active 
chimeric cytokine receptor (Turbodomain) providing “signal 3” in a CAR T cell-
intrinsic fashion
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(A-B) The potential benefit of exogenous cytokine support on BCMA CAR T cell activity and persistence
was investigated in NSG mice bearing Molp-8 tumors. (A) In vivo expansion of Click Beetle Red (CBR)-
labeled CAR T cells in mice administered IL-7 and IL-15 or PBS control (n=5). (B) NSG mice intravenously
infused with luciferase-labeled Molp-8 cells received 5×106 unlabeled BCMA CAR T cells 9 days later, with
or without systemic cytokine support as described in (A) and tumor burden was monitored by
bioluminescence (n=8-10). (C) ALLO-605 cells co-express an anti-BCMA CAR and a Turbodomain, which
is a chimeric receptor that provides cytokine signaling in a CAR T cell-intrinsic manner. Turbodomains are
comprised of two primary domains: (1) a cell membrane-bound dimerization and JAK-activating domain
derived from the thrombopoietin receptor (TpoR) coupled to (2) an intracellular signaling domain
containing phosphorylable tyrosine residues derived from the human IL-2/IL-15Rβ receptor.
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ALLO-605 can be successfully manufactured from healthy-donor PBMCs
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ALLO-605 cells were manufactured by transducing healthy donor-derived PBMCs with a
lentiviral vector encoding an anti-BCMA CAR and a Turbodomain, followed by TALEN®-
mediated inactivation of the TRAC and CD52 genes and depletion of residual TCRαβ T cells
before cryopreservation. Non-transduced cells and BCMA CAR T cells, which do not express
the Turbodomain, were used for comparison (n=3 donors). (A) ALLO-605 cells exhibit robust
expansion during manufacturing. (B) Expression of the anti-BCMA CAR was detected in a
high frequency of T cells by flow cytometry analysis using an anti-idiotype antibody at the end
of the process. (C) High knockout efficiency resulted in a large fraction of cells lacking CD52
expression and absence of detectable TCRαβ+ cells in the cryopreserved product. (D) ALLO-
605 exhibited a higher percentage of stem cell memory CAR+ cells compared to conventional
BCMA CAR T cells in all three donors tested. A representative donor is shown in (A) and (C).
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ALLO-605 displayed enhanced long-term cytotoxic activity and expansion 
upon repeated stimulation with target cells
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Expression of the Turbodomain in ALLO-605 cells results in improved killing, robust target-dependent expansion
and enhanced cytokine release (n=3 donors). (A) Long-term cytotoxic activity and (B) target-dependent
expansion of ALLO-605 following repeated stimulation with MM.1S-Luc-GFP target cells. A representative donor
(donor 92) is shown. (C) CAR T cells were evaluated for effector function by measuring secreted cytokines in the
presence of target cells (REH-BCMA). BCMA-negative REH cells and T cells only were used as controls.
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ALLO-605 showed longer persistence and delayed tumor relapses in an 
orthotopic mouse model of multiple myeloma
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The antitumor efficacy of ALLO-605 was evaluated in the MM.1S
model of multiple myeloma. NSG mice engrafted with MM.1S-Luc-
GFP tumor cells were treated with 1×106, 3×106, or 5×106 CAR+

cells and tumor burden was monitored by bioluminescence.
Treatment with ALLO-605 resulted in rapid and durable antitumor
responses (A) that prolonged the survival of mice compared to
mice receiving control cells or BCMA CAR T cells (B). The
improved antitumor efficacy of ALLO-605 was associated with
higher peak expansion and longer persistence of CAR+ cells (C).
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ALLO-605 expansion and persistence in vivo was target-dependent

CBR-labeled ALLO-605 cells were administered to NSG mice bearing
subcutaneous tumors (A-C) or to non-tumor-bearing mice (D) and
their persistence was measured using bioluminescence. Other mice
received CBR-labeled non-transduced cells (control) or CBR-labeled
BCMA CAR T cells. Following infusion, ALLO-605 and BCMA CAR T
cells expanded (A) and cleared the tumors (B), and this was followed
by a gradual decline in luminescence to similar levels in both groups
(A). CAR+ cells were progressively localized to the tumor site (C). (D)
In the absence of target (tumor cells), ALLO-605 cells persisted for
~30 days and then gradually declined, reaching nadir levels
comparable to BCMA CAR T cells and control cells around day 100.
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ALLO-605 cells can be selectively depleted with rituximab and were sensitive 
to inactivation with dasatinib
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(A) NSG mice engrafted with MM.1S-Luc-GFP cells received 3×106 CAR+ cells along with either
rituximab (10 mg/kg/day, 5 days) or vehicle control. Treatment with ALLO-605 or BCMA CAR T cells
significantly reduced tumor burden. Administration of rituximab blunted CAR T cell activity (A) and
was associated with depletion of CAR+ cells in peripheral blood (B). (C) The functionality of the off-
switch contained in the BCMA CAR was also demonstrated through antibody-dependent cellular
cytotoxicity assays by culturing ALLO-605 cells in the presence of rituximab and effector cells and
enumerating residual cells by flow cytometry analysis after short-term culture. (D) ALLO-605 cells
were effectively inactivated with a tyrosine kinase inhibitor, as shown by measuring their cytotoxic
activity in the presence of dasatinib using a luminescence-based assay.
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ALLO-605: Allogeneic BCMA TurboCAR T™ cells for the treatment of multiple 
myeloma

• Manufactured from healthy donor PBMCs for use in 
an allogeneic setting

• Expression of a Turbodomain conferred constitutive, 
CAR T cell-intrinsic cytokine signaling

• Demonstrated high potency and persistence, which 
was dependent on target exposure

• Effectively depleted with rituximab and sensitive to 
the small molecule inhibitor dasatinib

• These pre-clinical results support clinical 
investigation of ALLO-605 for the treatment of 
multiple myeloma
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