Development of an Irradiated Whole Tumor Cell (rWTC)
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o Results (Continued)

Primary and metastatic tumors commonly present with Animal Model
immunosuppressive microenvironments characterized by relatively low « Asyngeneic colon carcinoma (CT26) model was established to assess the rWTC-MBTA vaccine efficacy in generating immune responses against representative metastatic

Mice cured of CT26 colon carcinoma were re-challenged

tumor infiltrating lymphocytes (TIL). The extent of T-cell infiltration colon carcinoma tumors. intracranially with 1 x 10¢ CT26-Luc cells in the right frontal lobe (1
within the tumor microenvironment has important prognostic and « Mice were inoculated in the left flank with 2.5 x105 CT26 cells. After 11 days, mice bearing tumors (average tumor volume—42.4 mm3) were randomized into three treatment mm rostral of the bregma, 2 mm right of midline and 2 mm deep
therapeutic implications. A T-cell inflamed tumor phenotype suggests arms — normal saline (control), radiated CT26 cells (rCT26) or rCT26-MBTA vaccine. from the skull surface). MBTA Pre-treated (left) and Naive (right).
the presence of a pre-existing antitumor immune response, one that * Mice received a total of 12 vaccines according to their respective treatment group. Vaccines were delivered subcutaneously into the right flank and tumor growth was

could potentially be enhanced via immune checkpoint inhibitors (ICI) assessed twice a week until survival end point.

CT26 Intracranial Re-Challenge

and other immunotherapeutic strategies. Hence, conversion of non-T- Re-Challenge Naive

cell inflamed tumors to more immunogenic phenotypes is an important = |

=
immunotherapeutic aim. L ] 7 .‘\ « CT26 cells are expanded in vitro (1) and subsequently aliquoted into 1 x 108

‘ tgllt L = ) million cells per vaccine dose (Il). 2 e
Vaccination with rWTC mixed with immunostimulatory adjuvants is a A . CT26 cells are sublethally irradiated using a 137Cs MARK | model irradiator to
promising  immunotherapeutic ~ strategy against solid tumors. /‘ 3 > induce tumor cell apoptosis and prevent engraftment of tumor cells at the 21 Days
Optimization of the 'WTC vaccine strategy with amphiphilic phagocytic y vaccine site (lll). i

agonists and immunostimulatory adjuvants has not been explored. - Irradiated tumor cells (111) are subsequently incubated with MBTA (IV) for an

Hence, we assessed the therapeutic efficacy of an rWTC vaccine, £ P hour, facilitating the in vitro integration of Mannan-BAM into tumor cell :
pulsed with a phagocytic agonist (Mannan-BAM), TLR ligands and anti- Q / /' membranes (V). N
CD40 antibody (collectively abbreviated as rWTC-MBTA) in mice with 4 I « The therapeutic mixture consisting of irradiated CT26 tumor cells and MBTA ‘
representative metastatic lesions. e \ is subcutaneously injected into CT26 tumor bearing animals. N

Days elapsed after inoculation
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'~. i anti-CD40 " E, « Tumor infiltrating leukocyte analyses demonstrated significantly
3 { 2 4500 1500 n 1500 increased CD8+ cytotoxic T-lymphocytes (CTL) in metastatic tumors.
§ « Assessments with MHC | tetramers revealed significantly increased
° y CT26-associated peptide (AH1) specific CTLs in the blood and
= 2 1000 1000 1000 tumors of rCT26-MBTA Vaccine treated animals.
Readg o 500 500 /) « All animals that achieved complete remission of colon carcinoma
¢ P°"§"“:°) 3 :E, 500 tumors resisted subsequent challenges with CT26 cells, confirming
R S = o o o the induction of immunological memory against CT26 tumors.
0 20 40 60 0 20 40 60 0 20 40 60
ot Days post initial vaccine Conclusions
Tumor killing
Tumor antigen release Collectively, immunotherapy with r'WTC-MBTA Vaccines addresses two
AH-1/H-2L¢-tetramer reactive AH-1/H-2L°-tetramer reactive challenges in cancer immunology: ! :
Survival Until Study End Point CD8* T-Cells in Blood CD8* T-Cells in Tumors « The effective recognition of tumor specific neoantigens
. 2 » * « The induction of more favorable T-cell signatures within the tumor
ant-G240 AT 8 A 3! M microenvironment
o ,: i \ 1001 - Saline (n=7) s . 8
e _ rcT26 (n=7) [" |** l** & O 5 o
Antigen = S = ICT26-MBTA (n=8) ] a e nowledgements
whc1  presentation / \ s S0 o 10 s
/77 > + : . + UCLA David Geffen School of Medicine Research Mentors Dr. Luke
| - 2 50 2 04 . o - Macyszyn MD and Linda Baum MD, PhD
| S ‘&I < . . « The NCI Neuro-Oncology Branch, NINDS and Surgical Neurology
Antigen L TH CTL o 25 T ns oo G4 Branch
Presenting Cells ~@\cosT  CpeT & <= 02 § * + The members of the Zhengping Zhuang MD, PhD and Karel Pacak
T t MD, PhD, DSc Lab Groups
] < ° T 8 g P
~\ Lymph Node 0 ®0 r - f . « The Medical Research Scholars Program and Staff
v 0 10 20 30 40 50 60 70 80 90 100 Saline rCT26 rCT26-MBTA & Saline rCT26  rCT26-MBTA « Funding: This research was supported by the Intramural Research
o Days post initial vaccine Program of the NIH.
References
1 Qual DF Joyce A. The Microenvironmenta! Landscape of Bain Tumors. Concer el 2017,31(3)326-341, dof:10.1016/ cell 2017,02.009
2. Darvin P, Toor SM, v, Elkor |nh|h|tars recent nd potential biomarkers. Exp Mol Med. 2015 so(u] 165.
3. Caisova V, Uher O, Medbaluva petal. ot ased TR of 2018;59: ss 9.
N O B 2 Ve (e N 1T e e R o B T e s i cells using oley| chain and e . Biotechnol P
5. Hassan SB, Sgrensen JF, Olsen BN, Pedersen AE. Anti-CD40-mediated cancer immunotherapy: an update of recent clinical trials. [ Fo14:360) e
6. Sims S, Willberg C, Klenerman P. MHC-peptice tetramers for the analysis of antigen-specific T cells. Expert Rev Vaccines. 2010;9(7):765-74.
7. Cory W Gorrepati R, Piesche M, et al. Vacciation v(nth)lrradlated autologous tumor cells mixed with irradiated gm+-k562 cels stimulates antitumor immunity and t lymphocyte activation in patients with
nt t Clin Cancer Res. 2016;22(12):2885-289%.
NEURO-ONCOLOGY BRANCH 8. Medina, R, Wang, Hy Caisov, v, Cu 1.

Medina, R., Wang, H., Caisova, V., Cui, 1, Indig, |H., Uher, 0., Ye, J., Nwankwo, A., Sanchez, V,, Wu, T., Nduom, E., Heiss, J, Gilbert, M.R, Terabe, M., Ho, W, Zenka, 1, Pacak, K. and Zhuang, Z. (2020),
Induction of Immune Response against Metastatic Tumors via Vaccination of Mannan-BAM, TLR Ligands, and Anti-CD40 Antibody (MBTA). Ack: Therap., 3: 2000044,



