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KMA CAR T-cells are specific in their
functional response

RESULTS — KMA CAR T-cells expand In
response to KMA

INTRODUCTION

Multiple Myeloma (MM) is a malignancy of clonal plasma cells in the bone (A) KMA CAR expansion (B) KMA CAR expression (A) IFNy and TNFa release Fig2 (A) Average IFNy and TNFa release from the
marrow. Despi.te rece_nt ac_lvances In the treatmgnt and ma.nagement o_f MM, the | KMA expression CARICD3IFNgH colls AR+ CD3+TNFar colle CAR T-cells only upon co-culture with KMA+ cell lines
majority of patients will ultimately relapse and die from their disease within 3-5 , CAR expanston 100- R = = manch - 3IN3 and Pfeiffer and not with KMA-ve CD19+ cell
years. = - ~ otz 2 il = e e = line Nalm6; n=3 (B) Cellular cytoxicity as measured
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revolutionising immunotherapy for cancer, after dramatic response rates were 2 o s il [ Il coeeeree C PSS L EFSIS  cooulture from 3 dorzlor ltures
obtained with CAR19 against B-cell leukaemia and lymphomas. Ore——E——————— P S SRR '
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B) >Cr release measuring cytotoxicit
CAR T-cells for MM = There have been recent reports of phenomenal success | o (B) o ) gcy y
(C) KMA CAR detection (D) CD8/CD4 distribution CrKAmCNKee?

with CARs targeting BCMA,; other preclinical studies reported targeting
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KappaMab (MDX-1097) is a chimeric monoclonal antibody currently being
assessed, in a Phase llb clinical trial for the treatment of kappa light-chain
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restricted (k-type) MM. (Trial ID - ACTRN12616001164482). MDX-1097 binds to a s L
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FiIg2C: Representative confocal fluorescence images of
GFP tagged green CD8a28z CAR T-cells attacking the
target KMA mCherry K562 cells after 4h of co-culture.
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conformational epitope on kappa myeloma antigen (KMA), a tumour-specific éQeﬂ"
membrane associated protein expressed on malignant plasma cells in patients a2
with k-type MM (and light chains not associated with Immunoglobulin heavy e N ’
chains). DANU dayd all MDXCAR | DANU day all MDXCAR

METHODOLOGY CAR T-cell function is not inhibited
Fig1(A): Average expansion of CAR T-cells from 3 donor PBMCs over 3 weeks bv free K-light chain

showed a range between 150 to 500 fold expansion upon exposure to KMA = car-coz+ifngs  E1Q 3. A representative CD8a28z KMA CAR T-cell culture specifically

3nilgetnd((éD8? _spacer_(t:rc]) ?)t.a'tnm? ?(A:I\F\I)(SI\/I&?(I::) (Bg(;%): E)t(pretSSI%r.] O:;(E:A; Wfas - = SEEEETEE releasing IFNy and TNFa when co-cultured with KMA mCherry K562.
etected by staining with biotinylate oliowed Dy streptavidin-Fe. 7o O This release was not inhibited when free k-light chains at 20, 200,

CAR+ T-cells is plotted (n=3). Flow cytometry dot plots from a representative
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cells from PBMC) CAR + Pbase SIS P - 20 2000mg/l were added to the co-culture. Free k-light chains b
'85 4 x10° PBMCS psﬂcleMArLéhﬂny day 8 culture are shown (D) Average CD4/CD8 distribution within the final CAR N - themseglves (FLC 20,200, 2000 lanes) did not eligit A responé}/e A
) S0 LK K562 aAPC End of culture functional - ' ¥ S0 S SO S S : ! ’
Q’é. Cells 40 gz,gfg;‘::, | ‘ ‘ ‘ . 115 2001U/rr ?:S\.{y:;e ot cet e T-c_eII 'fUItlere Is{howmg_a}3 preponderance of CD8+ T-cells over CD4+ cells in a Qii’ie"::o”:}*“fs\'& IS to the negative control when no target cells were added. PMA served
each M, W, Fevery Wk, extended phenotype majority of cultures (n=3). FF e as a positive control for the cytokine release assay.
| | | (E) Memory (F) Exhaustion (G) Cytokine
C_D3+ cells were isolated by MA(;S separation and co-electroporated with CAR ohenotype " markers array S U M M A RY
piggyBac transposon DNA and piggyBac transposase DNA using the Neon system oo wuanmot: cosme  cnostmer £ o _ _ - _
(Invitrogen). Transfected CAR T-cells were preferentially expanded by stimulation = — * CART-cells targeting KMA are highly specific and effective
at days 1, 8 and 15 post-transfection with irradiated PBMC, irradiated KMA ) J J = Pot 6RO « KMA CAR T-cells containing the CD8a spacer expanded the best in vitro and were the
expressing K562 cell line (aAPC) and IL-15. Phenotyping and functional Wutant41BBz  CDBMtBEZ . Sl | _I 1 [ s LTS most efficacious against KMA+ cells
characterisation of CAR T-cells were carried out at end of culture. , “ e PO g I = | | | oo - 28z co-stimulatory domain containing CAR T-cells expanded better in vitro than the 41BB
. Effectors S i3 - 2 co-stimulatory domain containing CAR T-cells
" | covzen ™ Y. e (E) Distribution of haive, central and effect_o_r memory, o — « Approximately 30% of the CAR+T-cells were memory T-cells with negligent expression of
i \m’ myI o | e S and 45RA-eftector cells is shown after staining of CAR ice El PD-1 and expected to persist and function in vivo; However, expression of TIM-3 and LAG-3
i co2s e T-cell Cultur_es (d22) with C.D45RA and CD62L n=3; :ﬁé 5 was significant
o6 cromcemis L= T e TS chacHazs: (F) Expression of exhaustion markers PD-1, TIM-3and =¥ I » CAR T-cell function is not inhibited by the presence of free kappa light chains
| | | LAG3 on CAR+CD3+ cells was determined by flow B oo | . |
Sec_ond generatlon_KMA CAR constructs used in the study with the cytometry n=3 (G) Cytokine membrane array- Release S * Invivo testing in Rag2-/- mouse models and primary tumour cells currently underway
various spacer regions- CH2CH3 (from 1gG1) or mutant CH2CH3 of cytokines from a KMA CD8a28z and CD8a41BBz ~ _owsisini _ SIGNIEICANCE
(mutated at the Fcy b'”cll'”g dre_g'gni (?Ir _f“irr? C[t)Sc(I]. SIx constructs were CAR T-cell culture alone or after co-culture overnight pocr oo 2"
analysed in detail in this study. - e TINR and KMA mCherrv KER? = secnozss ’ . . . . . .
Y Y with KMA+cell lines JIN3 and KMA mCherry K562. 2883428 . Myeloma is the next haematological malignancy after leukaemia that is showing
scFv from Kappa Mab (MDX-1097) was fused to CD28 or 41BB co- Cytok|r|1_es Ilro_m tlaéget Fe”S alone 'S alslo mclzhcafted. ° SE88%F ° phenomenal response to CAR T-cell therapy.
stimulatory domain and activating ¢ subunit of CD3 to generate KMA CAR Normalised pixel density representing levels o 5F 28 . - - " - -
cytokines is shown in the heat map. 5 53 KMA Is a highly spemﬂc_:_antlgen present on m_allgn_ant cells and not on normal plasma cells
© or normal haematopoeitic stem cells, making it an ideal targetable antigen.




