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The “immune-desert” phenotype exhibits the virtual absence of T cells in _ ) _ ) _ o - MEM-288 gxhib!ted high-level oncolytic aCtiVi’_[y In a broad range of human solid
tumor beds, possibly resulting from immune ignorance and/or lack of Dual-armed oncolytic adenovirus MEM-288 generates Oncolytic adenovirus MEM-288 inhibits tumor growth and tumor cell lines, including several lung cancer lines.
priming. Patients with such tumors rarely respond to immune checkpoint Strong Oncolytic aCtiVity Compared to control viruses marked|y poten“ates the abscopa| effect In a melanoma model « MEM-288 induced selective lysis of tumor cells compared to normal cell types,
inhibitors (ICI) indica‘ting that new Strategies are reqUired to increase ICI MEM-288 Design CD40 Ligand Expression IFNB EXpression A C Low Dose OV Infection D High Dose OV Infection E Antigen Specific T Cell Generation SUCh as human dendrltlc Ce“S and Cancer-aSSOCiated flbrObIaStS (CAFS)
response against such tumors. Oncolytic Viruses (OVs) are unique for their A B -5 FMO c , oy R e o Beoer ¥ BeouAur . —  In immunocompetent mice, MEM-288 generated a highly efficacious immune
ability to specifically replicate in cancer cells!. Recent studies indicate that VirssModiicarlons i = ] MEN 266 g 2 —  E3000 £ 3 oreova 265 £l ¥ stoovasms 2 ' response against both intratumoral injected and distant non-injected contralateral
stimulation of host anti-tumor immunity is also a potential mechanism of ' 2" i T 3 20 ™ R 1 tumors in the BI16-F10 melanoma model, including significantly greater
action of OVs, likely induced by tumor antigen uptake by antigen-presenting Tarsgnes |[on e o] To - T e ~ oo - + T g?:_b:fn OJ[;UET\OIF grg(\j/\_/th WltE MEMt;_288_C0m$aI(Z(é |:/(|) ;g% Com:mat_logTOJ :2“-
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cells (APCs), such as dendritic cells (DCs), and the release of danger signals _ s |l : AN B . o S e e P N addition, the combination o with antt
: : : _ : : S & F S A % 1 2 3 4 t 10 20 0 I PD-1 significantly enhanced anti-tumor activity.
that StImUIate Innate |mmun|ty . We hypOtheSIZed that OVS that eXpreSS —— > éo\‘{& 00&&0\ ¥ ¥ & & {(.e.\* (@’“ Days post-tumor inoculation Days post-tumor inoculation Days post-tumor inoculation ov-“" ovt - B - o
powerful activators of APCs will present exceptional ability to stimulate an * MEM-288 generated significantly better T cell tumor antigen-specific clonal
anti-tumor immune response to convert immune-desert to inflamed tumors expansion following intratumoral administration in the B16-OVA melanoma
. : : : : - - - ication i A549 Tumor X f | . T i _ model compared to control OVs.
that are resp0n5|ve to Current ImmunOtherapeutICS_ US”’]g a type 5 adenOV”‘US D %150 A549 Oncolysis E Viral Replication in A549 E Um*(jl’ enograit = | G Pr{r.n_a;\:stzrors (OV injection) on ralier;ISle_Tors(no injection) H MouseSurvwil ::Orlvei i p o | | | |
backbone, we generated a new OV that expresses high levels of a CD40 g \ : P . R L -%, - Intratumoral administration of MEM-288 In the syngeneic mouse lung metastatic
ligand (CD40L) and IFNB with complementary mechanisms of action: 8 . 600000- Ezu- - Vlody Eso o ) ” model (344SQ) demonstrated potent systemic anti-metastatic activity compared
. Enaagement of CD40 exnressed on DCs by CD40L leads to acauisition of = 5. ﬁmm- 315- > - : T T ; N m to control OVs. MEM-288 induced a strong T cell response resulting in tumors
g g_ i . _ _ y qu _ % =~ S 10- 2 R o ¢ with high levels of tumor infiltrating lymphocytes (TILS).
a crucial cross-priming function to activate CD8 T cells. MEMA40 is a S o 8.7 T SR . . _ _
novel chimeric CD40L designed for stable cell surface expression TSI S o0 : il * These positive preclinical data suggest MEM-288 Is potent tumor-selective
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MEMA40 haS preVIOusly been evaluated N a non_repllcatlng adenOVIrus ¥ ol K "~ ® ) ® i Figure 3. (A) Wild- -type or IFNAR1- /- (IFNAR) C57BL/6 mice were subjected to two rounds of i.p. Bl6OVA-pLent| or B160OVA- OnCOIytICE VITUS Wlth_deSIr_able mEChanISt!C featur_es_ that Ca_'n be used as a Slngle
t 5 t ISF35 df d to st | - IC] i Figure 1. (A) The design of MEM-288. (B) A549 cells were infected with control GFP virus (0Ad-GFP) or oncolytic IFNB vaccmehlnjectlczn)on DO and 7. Perc(en)tage of OVHA‘ Itletramc?r por?mve C?”S in MHCII- anltlj CD8+ cells In perlpheralhblood agent or in combination with 1CI therapy in the clinical setting. A Phase I study ot
Sero e o VecCclor and Touna to stron svherdglze IN a Mouse ' ' . ) on D12 is shown. (B) Same mice as (A) except challenged with 3e5 live B160OVA cells on D21. Tumor growth was _ : At : " PDO_1 i : :
| yp 2( ) dly synetg MEM-188 or MEM-288 at MOI=250 for 2 days. MEM40 (CD40L) expression was determined by FACS. (C) IFNB  determined as indicated. These results indicate that human IFNB has antitumor activity in mice. (C-D) C57BL/6 mice were MEM-268 a_lone and in combination with anti-PD-1 in solid tumors is planned to
melanoma model-. secretion was determined by ELISA following infection with indicated OV in A549 cells. (D) A549 cells were infected inoculated s.c. with 5e5 B160OVA cells. On D12 and 16, these mice were subjected to two intratumoral injections of MEM-188 start later this year.

. : : : with control GFP virus, MEM-188 or MEM-288 at different MOls for 2 days. Cell viability was determined by trypan 0r MEM-288 at 10e8 (C) or 10e9 IU (D) showing dose response effects. Significance of tumor growth difference was
Type 1 IFNs, such as IFNB, can function as direct activators of DCs and blue staining assay. (E) 293AD cells were infected with harvested cell lysates of A549 infected at MOI=10 for 2 days calculated using two-way ANOVA. (E) Same as In (D) percentage of OVA tetramer-positive cells in MHCII- and CD8+ cells in

CD8 _T cells. Type 1 IFNs aI_SO enhance EXpression of a host of immune and viral tit_ers were (_jetermined by adenovirus titering kit. (F) 5e6 A549_ cells were injected in flank of mouse. Mice Bﬁr{ﬁgegﬁ'rﬁé?%?en ngdovl\/?tﬁh; \éVQS (g)lél' rlgi%)n(]:eerllltsrgglrtrflleenclcr)]nrtrr]g:lgte(r:aSIEtLe/e;TT]g:seewrﬁlr(?elr\]/\c/)ecruelalltn?gc%e% VWV:EE ?/IelgMB%ggi?fggS M E M '288 M eC h an | S m S Of ACtl O n
function genes across mu|t|p|e cell types, such as HLA/MHC and then were injected with Ad-GFP, MEM-188 or MEM-288 at 10e9 pfu twice on D21 and D28. BLI was performed 14 |U on D12 and 16 into primary tumors and with anti-PD-1 and CTLA-4 antibodies i.p. on D16, D19, D23 and 27. (G) Tumor
days after the treatments. Statistical significance is indicated by p-values or as *p<0.05, **p<0.01, **p<0.001. NS: not 9growth was determined on the primary site and contralateral site as indicated. Significance of tumor growth difference was

chemokines that attract DCs and T cells. Previous studies have also shown significant calculated using two-way ANOVA. (H) Kaplan-Meier Survival Analysis showing overall survival of the mice in the experiment etection ;33{;
that CD40 ligation synergizes with type 1 IFNs to induce robust CD8 T | in (F). Statistical significance is indicated by p-values or as *p<0.05, **p<0.01, **p<0.001. NS: not significant. @
cell responses. Selective oncolytic effect of MEM-288 Iin human cancer cells Potent ability of oncolytic adenovirus MEM-288 to induce T cell /:
Materials and Methods but not in human normal cells or mouse cancer cells activation and inhibit lung metastasis in a lung cancer model
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We used a conditionally replicative type 5 adenovirus backbone that includes £ a0 i =, Human Mo-DC ¢ | S s 344 A PN e C .. 5
E1A, E1B and E3 viral genome deletions: (a) delta-24 (A24) E1A deletion § o] :. N - ) 1w . £ *?:},';f oy ot W o
results in tumor cell specific virus replication, (b) E1B 55kDa deletion allows . o bl vis A [ AL i . T : |
enhanced replication in TP53 mutant tumors, (c) E3 deletion mediates : $ ey 10wm8 s 1 [t
Immune escape of the virus. This adenovirus backbone was used for the ] SO B # S oot et — S B B e o . \ m.m —

transgene-encoding viral constructs in our studies: P | - / Zﬂ:

* GFP: CMV-GFP expression vector E F B16 G 344 B16
« MEM-188: CMV-MEM40 (CD40L) expression vector ooy 16 ordeEr - £ I G reats estemeen -
. MEM-288: CMV-MEMA40 (CD40L) and SVA40-human IFNB dual ~ f. = e L 0000 B ZE. =
transgene vector (Figure 1A) Illllll z : s B e S |
CMV and SV40 promoter-driven expression cassettes were inserted either e e Fﬁ . - .. 000006 i . S 3%
upstream of the E1A region or in the E3-deleted region, respectively. These TS S0 R : r&l ,< Fa— ] °Day;;ost_mﬁ;rimj;aﬁon*j: ovns T aw;\f o c,&"‘é \\;}.w‘““ Figure 5. MEM-288 infection of Can';,r cells results in oncolysis to release free virus and
viruses were tested against multiple human and mouse cancer cell lines In D < tumor antigens. Dendritic cells uptake tumor antigens and receive CD40L and IFNB

vitro and in vivo including analysis in  human xenograft and Figure 2. (A) Human lung cancer cell lines A549, PC9, H23 and HCC44 cells were infected with MEM-188 or MEM-  Figure 4. (A) 129 mice were inoculated s.c. with 5e5 344 cells on the flank and subjected to Ad-GFP, MEM-188 or MEM-288  activation signals from tumor cells. These activated DCs with high CD80/CD86/IL-12
! 288 at different MOIs for 2 days. Cell viability was determined by trypan blue staining assay. (B) Human CD14+ at 10e9 |U on D12 and 16 into the tumors. Tumor growth was determined on the primary site as indicated. Significance of  expression serve as potent initiators of antitumor CD8 T cell activation. IFNB produced by

tumor cells may additionally enhance CD8 T cell clonal expansion.

Immunocompetent mouse tumor models following intratumoral injection. ” " - - : ) tumor size difference was calculated using two-way ANOVA. (B) Typical H&E staining of tumors in lung metastasized from
P J : PBMC from healthy donor were pu_rlfled by p95|t|ve C°"4m”. selection and stimulated Wlth_lo.n_g/mL of GM C.SF and the flank tumor of the mice in (A) on D38. (C) Quantification of tumor burden of metastasis from (B) is shown. (D) Typical IHC
IL-4 for 6 days. On D4, cells were infected with oncolytic viruses at MOI of 50 and cell viability was determined by  staining of CD8a in the lungs of mice in (A). (E) Quantification of CD8a. T cell density in tumor from (D) is shown. (F) Mice

Referen C eS FACS on D6 on CD11c+ and MHC-II+ cells. (C) Same as (A) comparison of IC50 MOI in A549 and human cancer-  were inoculated s.c. with 5e5 344 cells on the flank and subjected to MEM-288 at 10e9 U on D12 and 16 into the tumors AC k n OWI ed em en tS
associated fibroblasts. (D) Mouse 344 or (E) mouse B16 cells were infected with MEM-188 or MEM-288 as indicated gnd _?ntl-PD-_l z_inél_bo?ydl.p. on D%IGt’ D19,t D|23 and 27. TU{YIOV QVOWXII\IE/)VSZ d%(t;e)”n:“&edECI)_rI‘Stgg _IP“][nafytﬁ'te aIS mdl(c::gtSeqf g
_ - _ - at different MOls for 2 days. Cell viability was determined by trypan blue staining assay. (F) 344 and B16 cells were Ignificance Is Indicated compared to control groups using two-way VA . Y EL rom the spleen . .
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