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- AND –

• I may discuss the following off label use and/or investigational use in my presentation: new CAR T cells

- AND -

• My career is intricately tied to CAR T cells now



Approaches to multi-targeted CAR T cells

• Transduce 2 different cell populations  with 2 different 

vectors

– Savoldo JCI 2011 used this method to demonstrate 28z > z

• Transduce 1 cell population with 2 vectors

– Ruella JCI 2016 used this method to show that 1 cell population > pooled cell 

populations

• Transduce 1 cell population with 1 “tandem” CAR

– (Zah/Chen CIR 2016 with CD19/20; Qin/Fry Mol Ther Onc CD19/22) 



A new CAR for the CD79b B cell antigen works in CD19+ 

and CD19- lymphoma as single and tandem CAR with CD19

Ormhoj et al, Clin Canc Res, 2019



Tandem 1979 CARs are preferable in a stress test of 

“upfront” CD19+ CD79b lymphoma models

Ormhoj et al, Clin Canc Res, 2019



Multiple myeloma and CAR-T

59 trials worldwide

38 trials recruiting worldwide

27 trials recruiting in China

18 trials recruiting in the USA

all but 3 are targeting BCMA 

(NKG2D, CD38, kappa)

Clinical trials of CAR T cells in multiple myeloma



• APRIL (a proliferation-inducing

ligand) is produced by myeloid

cells in the BM 

microenvironment

• soluble APRIL binds to BCMA 

and TACI and promotes

proliferation and survival of

MM

Vincent et al. Nature Reviews Rheumatology 2014

Targeting BCMA and TACI on multiple myeloma



Patients with MM retain BCMA and TACI expression on their 

plasma cells

Schmidts et al, Blood Advances, in press



Design and trimerization of APRIL and Trimeric-APRIL CARs

With Wolfgang Schamel



TriPRIL targets BCMA+ or BCMA- myeloma

Schmidts et al, Blood Advances, in press

Upfront BCMA+ MM BCMA-negative MM

TriPRIL targets BCMA+ or BCMA- myeloma

Schmidts et al, Blood Advances, in press

Upfront BCMA+ MM BCMA-negative MM



Challenges for dual targeting CAR T cells in solid tumors

• Targeting tumor heterogeneity is desirable

• Lack of tumor-specific antigens is a challenge

• Would ideally also target or modify the tumor 

microenvironment



CAR T cells for solid tumors need to overcome heterogeneity 

and immunosuppressive environment: CAR-BiTE design 

Choi et al, CIR 2013

EGFRvIII wtEGFR

One tumor-

specific target for 

the CAR

BiTE can target the 

“undruggable”

- Local site

- Rapid clearance

- Can re-direct Tregs



BiTEs (green) bind to both CAR+ (red) and bystander T cells

Choi et al, Nature Biotechnology 2019



Secreted BiTEs bind CART but also redirect bystander T cells

Choi et al, Nature Biotechnology 2019



CAR-BiTEs induce responses in EGFRvIII- and mixed GBM 

in vivo

Choi et al, Nature Biotechnology 2019



No evidence of EGFR (BiTE)-related toxicity in skin graft 

model

Choi et al, Nature Biotechnology 2019



Conclusions

• There are multiple ways to target more than one antigen 

with a CAR T cell

• Using one vector/one cell population may be most 

effective (and most cost-effective)

• Creative approaches are needed depending on 

expression profile of each antigen
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Job openings in our group for Immunology PhD’s who are 

done pipetting

• Science/Medical Writer

– Participate in writing manuscripts, grants, IND’s, clinical protocols

• Translational Operations

– Make bench-to-bedside happen

– Interact with FDA, regulatory committees, physicians, and clinical 

and correlative data

– Participate in business development, strategy, contracts

• Please email me: mvmaus@mgh.harvard.edu if interested

– Posted on SITC job board

mailto:mvmaus@mgh.harvard.edu

