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ABSTRACT OBJECTIVES RESULTS

Therapeutic cancer vaccines are designed to program a patient’'s own immune system to recognize and eliminate tumor Based on our previous results we postulated that immunization of patients with an allogeneic whole cell vaccine would be more
cells. We sought to harness gene-modified tumor cells as a vaccine platform and developed cancer vaccines composed effective if the tumor cells, in addition to providing tumor antigens, could activate/prime naive T cells directly. To achieve this goal,
of breast cancer cells expressing GM-CSF (SV-BR-1-GM)(Fig.1). We have recently reported favorable clinical  tumor cells should express:
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HLA-I or Il molecules or in proximity of strong non-self-antigens (Fig.2,3). Therefore, steps were taken to generate semi-
allogeneic cancer cell lines expressing an extended repertoire of stimulatory molecules to induce optimal naive T-cell
aCtivation (Bria'OTS). ALLOGENEIC
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Fig.6. Expression of GM-CSF and cytokines/costimulatory molecules in PC3-APTC cells HLA-A alleles on PC3-Bria-OTS. PC3 were
sequentially transduced with lentiviruses expressing 8 different cytokines and co-stimulatory molecules and cloned. A) Expression of surface receptors
CD86 and CD80 in SV-BR-1-APTC cells as measured by flow cytometry. B) Expression of HLA-A alleles in SV-BR-1-Bria-OTS cell lines as measured

Fig.1. BriaCell cell-based cancer immunotherapy workflow. by flow cytometry C) Levels of secreted GM-CSF, IL-12, and IL-7 were measured by ELISA

Allogenic cancer cell lines were generated in house or purchased
from ATCC. Previously manufactured lentivirus-based vectors are

used to modify the cancer cell lines, conferring new . g B
ped immunomodu/atoy;y properties. The modified cells a,ge then METHODS "'°:3:dass,M°d'f'ed MLR assay : :\\::211;:" Fig.7. Functional characterization of Bria-OTS breast.
T 2P @ e expél;l?ded ' tod't?era;;euticacgly l;e/eval/;t nu';?bi(& fO//OWG‘dt bg/ _ _ _ _ e = SV-BR-1-APTC Indicated tumor cell lines were co-cultured with PBMC for 24
- _" e %ﬁg fvgar; Jg%oxfi E:g glzqng anj'lr;gstofagcg_ :84 f;zlf l{/(;:tlo;;’? ;”0057:% 5:62 * Engineered Bria-OTS cell lines were derived from breast cancer (SV-BR-1), prostate cancer (PC3), melapoma N 5 hours and media was collected and analyzed for IFNy
S I ] | ui_ij is shipped to the clirical site where it is thawed and administered (SK-MEL-24),_ and lung cancer ce_lls (NCI-H22_28). Thesg c_:ell lines have peen _chosen based on the expression of E, L production using ELISA. Cancer cell:PBMCs ratio 1:10.
Allogeneic tumor cell genetic modification  Expansion, cell banking Cryopreservation to the patient intradermally. SV-BR-1-GM was used in 3 clinical a characteristic 22-gene immune signature, which was originally characterized in SV-BR-1 cells ‘g'f I
studies: In two “"Monotherapy” studies the SV-BR-1-GM regimen  Expression of Co-stimulatory molecules and immuno-modulatory cytokines Tumor cells were genetically E I . )
o | gz;;’rsefgiozf (é%"g I‘;’?‘;S/; 20};?’3’0/":8‘;38”’;5;7;0’?0 tl‘_; Orceuc}';’;gn)@%f’;g modified to express co-stimulatory molecules and immunomodulatory cytokines by using a lentiviral mediated o sct?n':s/;z'on' ngI’:courlesce” a,','Zes i::?nifmgfnﬁ:) ?uslatgo-
A i I 7&_ million irradiated SV-BR-1-GM cells intradermally split into 4 sites; expressi(_)n system. Resultir_lg cells were named antigen presenting tumor cells (AI_DTC) (Fig_4, SB). | o = cyto kinesrg re able to activate naive T-cells v
- - | | — L _Em R and interferon-a2b (10,000 IU) or peginterferon-alpha-2a (0.1 ug x  Expression of aIIeIe_-specmc HLA molecule§: To gene_ra_ute an off-the-shelf semi-allogeneic ce_ll therapy covering k J L,
IL ’ U A 4) '”Iio fh;tﬁoculaﬂot';f'fis "2&;4 dtc”fys ;Zfef with CYCfSI?VGWi most of the population, SV-BR-1 was genetically modified to express an extended repertoire of HLA alleles
. contony o onem g%% fn ;( /V)i’Z ;ZZ; ly. a,fr(é’?? n;gal \:anasergaiﬁ}efn";z”;orn‘;éf::”ﬁin (Fig.5B). Based on population analysis, four cell_linesé each carrying two (2) HLA-A 0and two (2) HLA-DRB3/4/5 - o AATOT.Rectioted TOR | . o | _
with the SV-BR-1-GM regimen with cycles every 3 weeks. alleles, should produce at least a single match in 99% of the population, with a 92% match at Class | HLA-A T-cell activation assay | = wu maceAsTcRukat Fig.8. Validation of HLA functionality on PC3-Bria-OTS using
alleles and a 98% match at Class || HLA-DRB3/4/5 alleles (Fig.4, 5A) . == KO-Jurkat a T Cell Activation Bioassay (NFAT). The assay consists of a

 Functional Validation:

1. Modified mixed lymphocyte reaction assay
BACKGROUND 2. T-cell activation assay using NFAT driven luciferase transgenic Jurkat cells

Luciferase Activity

100 000 T

300 0001 genetically engineered Jurkat T cell line with endogenous TCR
alpha and beta chains knocked out using CRISPR-Cas9. These
cells also express a luciferase reporter driven by a TCR pathway-
dependent promoter. A. Jurkat were transduced with a TCR
specific for MAGE-A3 peptide (HLA-AO1 restricted) and
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