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ABSTRACT (P1-27)
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DESIGNER T CELL (dTc) BASICS

IgTCR = Fusion of Antibody and TCR Zeta
Signaling Chain

Junghans' office

Also: CAR = é‘b

Chimeric

Antigen TR
Receptor 4 ‘mh .

al Retroviral Vector
aCEA-sFVC-IgTCR

DESIGNER T CELLS ARE EFFICIENTLY
GENERATED & REDIRECT T CELLS TO TUMOR
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Tumor + Designer T cells

%

BREAST CANCER TARGET ANTIGEN

Tumor Agt Tumor  Prior Advanced  IND Study
Antigen Incidence  Deaths/yr __ ClinTrial? __ CIR? Filed? Active?
Mucin (muc-T) 0% 35000 No Yes No No
CEA 30-60% 12-25,000  Yes Yes Yes Yes
Her2ineu 20-30% 612000 No No No No
Folate binding prot  10-20% 36000 Yes No No No

Carcinoembryonic antigen (CEA) in breast cancer
o Expression
— High on tumor, low on normal tissues
Topological sequestration (lumenal surface of bowel)
o High clinical relevance:
— On 30-60% of metastatic breast cancers
* More common on breast tumors than Her2
+ 12-24,000 deaths/yr from CEA+ breast cancers
— Also: colorectal, pancreas, lung, others

PRIOR CLINICAL

PHASE | CLINICAL TRIAL ANTI-CEA DESIGNER T CELLS
(BB-IND 7301)

TWO LESSONS:
1. RAPID SYSTEMIC LOSS OF DESIGNER T CELLS
2. TRANSIENT ANTI-TUMOR EFFECTS

Dayof Tratment

T CELL BIOLOGY

“T cells evolved to kill virus-infected cells.”

T Cell Activation =
2 Signals!
TCR = Signal 1
CD28 = Signal 2

Antigen

Designer T Cells

1t Generation = .

Modified

Signal 1 only! Tt 7'y
12

Can lead to Activation-
Induced Cell Death (AICD)

MIPCEA

HYPOTHESES

1. Failure to sustain initial tumor response with prolonged tumor
destruction can be attributed to signal deficiency of 1t gen dTc

2. Incorporation of CD28 into the CAR will avoid AICD, promote
dTc proliferation on contact with tumor, and lead to sustained
anti-tumor responses.

CAR RE-DESIGN

15t and 2" Gen Constructs

Signal 1

“IgTCR”

nd Gen dTc Resist

CEAL) ceA)

AICD and Proliferate 21 Gen dTc are Selective
on Tumor Contact Pk LA 1
CEA(Y) -
1
15t Gen
ALSO (not shown): 20 Gen
2. IMPROVED TUMOR CELL
KILLING
3.IMPROVEDCYTOKINE i
PRODUCTION
4. IN VIVO ASSAYS
SHOW TUMOR CURES

SELF PRODUCTION OF INTERLEUKIN 2 INSUFFICIENT

Improved IL2 secretion
but exhausted on repeat
tumor contact.

With established tumor:
1. Only animals +IL2 i
had response -
2. Only with +IL2 was |7
superiority of 2™ gen
evident

PR~

IMPLIES: NEED TO SUPPLEMENT HUMAN THERAPIES +IL2 ?

PRECLINICAL DATA
1. IMPROVED PROLIFERATION
2!

ly Expanded

CLINICAL TRIAL DESIGN

Phase Ib/Pilot Trial of 2nd Generation Anti-CEA Designer
T Cells in Metastatic Breast Cancer; BB-IND 10791*
CEA+ (by tumor IHC unless

1
serum CEA elevated) N=12

Measureable disease N=6

ELIGIBILITY
Stage IV or inoperable

PS0-2 N=6

Schema: Treatment Plan

* (Prior Phase la with doses of 109 and 10*10 dTc (-IL2) showed safety and minor responses)

Hypotheses: High dose 2" gen dTc will suppress breast cancer;
IL2 supplementation is required to realize full benefit of therapy.
Objectives: Safety/tolerance, optimal biologic dose (-IL2/+L2),
tumor response, pharmacokinetics/pharmacodynamics

2

Patients randomized to~IL2 or +IL2 (28d civilow o

dose outpatient IL2; 75 KIU/kg/d), 6 pts per arm.
Tumor Bx for initial trafficking (day 2) and then persistence/
amplification (day 10) of dTc in tumor.

Pt #1, randomized to +IL2.

Two limiting factors: Dose only ~30% of
target, and IL2 was d/c after 3d due to
poor patient tolerance.

Response of 20-25% in serum markers,
nadir at d14, then increasing.

Patient #1 Response

Tumor Marker Profile

Indicates “biologic response” = immune
targeting. But transient and shallow.
With full target dose and continued IL2,
response much better?

Pt #2 dose prepared. But had rapid progression and was not treated.
Pt #3 (new Pt #2 replacement) dose currently being prepared.

PLAN: Patient recruitments; 10 more to complete Phase Ib/Pilot

FUTURE DIRECTIONS
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SUMMARY

1. Phase Ib/Pilot tests value of +IL2 with dTc: PATIENT

3 doses prepared or in preparation; REFERRALS

1 pt treated with encouraging features
2. Continue patient enrollments T: 401 456-2507
3. Lab studies to improve IL2 independence RPJ@BU.EDU

4. Future trials to test improvements

Goal: 100% tumor reduction = Eradication!
Thanks to Dr Susan Love/Avon Army of Women and Rhode
Island Breast Cancer Coalition for recruiting assi:




