Cellular immunotherapy targeting kappa myeloma antigen for the treatment of multiple myeloma "\ PeterMac
Jessica Li, PhD'; Nicole M Haynes, PhD'-3; Katherine D Cummins, MD, PhD'23; Kavitha Gowrishankar, PhD#, Kenneth P Micklethwaithe, MD, PhD#; Halley Hilton®; Rosanne Dunn, PhD?; Jane Oliaro, PhD'3"; Simon |. Harrison, MD, PhD'-%3"

I Peter MacCallum Cancer Centre
— Victoria Australia

'Centre of Excellence in Cellular Immunotherapy, Peter MacCallum Cancer Centre, Melbourne, Australia, 2Clinical Haematology, Peter MacCallum Cancer Centre and Royal Melbourne Hospital, Melbourne, Australia, 3Sir Peter
MacCallum Department of Oncology, University of Melbourne, Parkville, Australia, “University of Sydney, NSWV, Australia, °\HaemalLogiX Ltd, Sydney, Australia.

Results = In vitro Results = In vivo

HaoemalogiX

Kappa (k) Myeloma Antigen (KMA) has a higher cell density on malignant Human peripheral blood mononuclear cells (PBMCs) from 4 healthy donors Untransduced (UTD) KMA-CAR Phenotype Tumor cell dose:
. . . . . . . . . 2 x 105 JIN3-KMA™Md cells
plasma cells in patients with relapsed refractory multiple myeloma (RRMM) were isolated using a standard density gradient and enriched for T cells L1 imaging
compared to B cell maturation antigen (BCMA; 1). Here, we engineered a using negative selection before being cryopreserved. ] ) log N >
lentiviral vector encoding a second-generation CAR expressing a KMA bay 74 SR - e L Ll
reactive scFv from KappaMab fused to a 4-1BB co-stimulatory domain and . . o e o . 55 mouse L&
[T RaPp v O Transduction and expansion of CAR-T cells: Thawed PBMCs were transduced e _ e
CD3 zeta chain (Figure 1A). We successfully generated human anti-KMA CAR- : : : . i Anti-KMA
T cells with hich and stable CAR exoression and a oredominately memory T with the anti-KMA CAR transgene using a lentiviral vector. T cells were AR ol
. . . . . ] ] ] ay
& P , , P y , y activated for 48 hrs with anti-human CD3/CD28/CD2 activator (StemcCell) in o .
cell phenotype. The CAR-T cells selectively killed KMA-expressing tumor -y . . . : | 1 | s ] UTD T cells - Se6 cells
, , " optimised medium containing 5 ng/mL recombinant human IL-7 and IL-15. e, | E CAR-T cells - () 5e6 cells (i) 2.5¢6 cells
lines, secreted interferon-gamma upon target recognition, and . . . . . Day 10  ; i i
, L , Day 2, activated T cells were transduced by incubation with lentivirus at a :
demonstrated potent anti-tumor activity in a xenograft model. Anti-KMA multiplicity of infection (MOI) of 5 Figure 5. Schematic of treatment schedule for in vivo testing of anti-KMA-CAR-T cells
CAR-T cell therapy therefore represents a novel and potent treatment, ready  SSS— I—
to enter a phase | clinical trial for patients with myeloma. A B —e— No Treatment
Flow Cytometry: Transduced T cells were assessed for transduction g - Do
. efficiency by flow cytometry using biotinylated kappa light chain with Day 12 | SE 80- ® e 50e6CARTcells
A . . . . 5 L g < N = 6 mi
Introduction streptavidin-PE as secondary antibody, along with staining for CD4, CDS, a a E 5w mice/group
. = g
: . CD45RA and CD62L for phenotypic analyses. Fluorescence was measured on -_ -_ 3 g &
Multiple myeloma (MM), the second most common blood cancer, is T T T T T T 2 8 400 -
. . . _ a BD FACSymphony™ . Come A0 7 A5O3 Come A0c o A 203 - * * Mice dled+of
characterized by the accumulation of malignant plasma cells in the bone | - | _ T solid KMA
i — smerires extramedullar
marrow. x e : oW disease '
o . Cytotoxicity assay: Cytotoxicity of the anti-KMA CAR-T cells was assessed Day 14 i = T 0 1012030 40 50 60 70 80 90 100
Chimeric Antigen Receptor (CAR)-T cell therapy has recently entered the ) : y . Y . 4 : Days post tumour implantation Days post start of treatment
. using a Calcein-AM Kkilling assay (5). The CAR-T cells were co-cultured with I
standard of care for RRMM, following the FDA-approval of two CAR-T cell KMA positive (JIN3-KMA™¢) or negative (OPM2) MM target cells, at various i 2
products, ide-cel® and cilta-cel®, which target BCMA. However, despite . . ' . e LIS e Figure 6. Impact of anti-KMA-CAR-T cells on disease burden as read out by
oressive resbonse rates. most patients relanse within 1-3 vears effector-target ratios for 4 hours. KMA expression on the target cell lines bioluminescence imaging (A) and record of survival (B): In a separate in vivo study, we
mp IV P ’ patl pPS€ withl y . was assessed using a KMA-Fab’2-APC antibody, supplied by HaemaLogiX Ltd. o : gii(z"[;fens) - demonstrated that OPM2, a lambda myeloma cell line, is refractory to the anti-tumor activity of the
KMA i . . . (D) 1007 | —— — .... KMA-CAR-T cells, confirming the on-target specificity of the anti-KMA-CAR-T cells in vivo.
is a tumour specific, membrane associated protein expressed on a0 ~* CAR (CDBY) B Tscm
malignant plasma cells in patients with kappa light-chain restricted (k-type . . . 5 o -/./f 2 = ema
8 p. P . Ppa g , ( y,p ) Cytokine analyses: A Cytometric Bead Array (CBA) was used to quantitate g G ——C W Tem A o B o
MM. KMA is present on occasional mononuclear cells in normal tonsillar . . . . g 40- - Day 31 post CAR-T cell injection Day 99 post CAR-T cell injection
] L L CAR-T cell-mediated secretion of cytokines. The supernatants used in these >
tissue and mucosal secondary lymphoid tissue (2,3). However, it is absent on id 20 o0- 1x10° o0- 14x10°-
. . . . assays were harvested from 24 hour CAR T cell/tumour cell (JJN3 KMA™¢ or £ 0.0022 0.0043 g
normal peripheral blood B cells, lambda light chain restricted MM plasma ol— l : [ g I 3 — £ 2 1ax105-
o . . OPMZ) Co-cultures. Day7  Day10 Dayl2 Dayl4 D7 D10 D12 D14 D7 D10 D12 D14 mg ol ot S 8x10* . 5 oo ae, S .
cells, normal plasma cells and haematopoietic stem cells, making it an CD8+CART  CD4+CAR-T g £ . E g E S outee-
. . . '—% . < 6x10%- . "% =
attractive and alterna.\tlve target antigen for CAR-T cell therapy for MM (2,3). Figure 3. Time course of CAR expression and phenotype of the transduced T cells: %E 40 3 %E 40 % 8.0x10°
The monoclonal antlbody, Kappal\/lab (formerly MDX-1097, 3), binds to a High and stable CAR expression was achieved, with the CAR-T cells showing a predominant stem-cell memory ég o o4x10% e éé —o > ;"18:
. . . ° . . o < L S © < X - °
conformational epitope on KMA, and has been assessed in phase |, lla and Results = In vitro (Tscm) phenotype. Data is representative of 4 donor products. $£ = 2 pace- g 5 S .
- . . £ .2 : E g e |,
lIb clinical trials in RRMM patients (4). _ _ : . E 2¢10° :
A Tumor Target: JIN3-KMAMid Tumor Target: OPM?2 B Tumor Target: JJN3-KMA™Mid 0l——eoee— 0L— 7 $eze 0 | | 0 | |
: .. : , i Donor 1. Population doubli X ¥ ¥ g° X F
The purpose of this study was to perform preclinical experiments to Donor 1. Cell numbers (theoretical) : onor = roptiation Cotbiings - o Dav10CAR | moynoR W DyUCR &« &S R &

o ! 0007 Day 12 CAR uTD 5K Sl Sl Sl
determine if CAR T cells targeted against KMA could be efficacious as a s 7 o - + DyL2CAR ‘ & & & & & & & &
treatment for MM patients (Figure 1B) " = N ooDmasAR g . . . _ .

POEE s = Day 14 UTD o Figure 7. Analysis of KMA-CAR-T cell persistence in the peripheral blood of treated

6. 00E+08 ’ C‘% 20- = mice at days 31 (A) and 99 (B) post T cell injection.

A "a"g“a'ii‘l'fsma ! - B oo s, | [ e 4.00E+08 ’ L ; 1000+
DOOOK DRG0 00 St ) L
2.00E+08 | | | | | | | | -20 | | | | | | | - 0
0.00E+00 0 Q.%(ﬁo LA L RN L 20 10
AR A A A A A FETTTTTTT TS A Effector : Target Ratio Effector : Target Ratio Effector : Target Ratio CO“CI Uusions

) O —KMA-CAR (theoretical) —KMA-CAR

o —— ot | nrmrimn | oAb sontoes - - i tice of the KMA.CAR T cell h h - Figure 4. Functional expression of the KMA CAR was confirmed in in vitro These data demonstrated that novel anti-KMA CAR-T cell therapy is specific

| 53 emeclar domai igure 2. Expansion kinetics o e - cells: For each donor, there was healt ici : .« Anti ) - : . : :

o gure Y . | | ! ealthy cytotoxicity (A) and cytokine bea_\d array (B) assays: Anti-KMA CAR-T cells efficiently recognized for KMA and may be highly effective at treating kMM and support
expansion of the CAR-T cells, with theoretical cell numbers ranging from 3.5 x 10° - 1 x 10° cells, and killed KMA* target cells and produced high levels of IFN-gamma. Data is representative of 3 donor products. . . . o .
Figure 1. Schematic of of the KMA CAR (A) and workflow for project (B) reaching 7 - 8 doublings by day 14. Data is representative of 4 donor expansions. progression of this cellular |mmunotherapy towards a Phase | clinical trial.
. :
Contacts (*Equal Senior Authors) References Glossary
: : : Dr Rosanne Dunn
A/Prof Jane Oliaro and Prof Simon Harrison . . L . 1. Sartor M, Gottlieb DJ, Dunn R., Blood (2022) 1. Tcm — Central memory T cells
. Director | Chief Scientific Officer . /
Centre of Excellence in Cellular Immunotherapy HaemaLogiX Ltd 2. Hutchinson AT et al., Human Immunol (2014) 2. Tscm — Stem memory T cells
Peter MacCallum Cancer Centre Email: rosanne@haemalogix.com 3. Asvadi P et al., British J Haematology (2015) 3. Temra — Effector memory RA* T cells
Email: jane.oliaro@petermac.org 4.Spencer et al., Blood Cancer Journal (2019) 4. Tem — Effector memory T cells
simon.harrison@petermac.org 5. Neri S et al., Clin Diagn Lab Immunol (2001) 5.UTD — Untransduced T cells

© POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM



	Slide 1

