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Immunological changes following intraperitoneal administration of a formulated IL-12 plasmid in combination with standard neoadjuvant chemotherapy in patients with newly diagnosed advanced stage ovarian cancer
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BACKGROUND CHANGES IN CYTOKINE LEVELS IN PLASMA & ASCITES CD8" AND CD3" CD4* FOXp3* T-CELLS IN ASCITES
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suppressive signal and ensure durable responses. micoPR 1,33.3% 2, 66.6% 1,33.3% 3, 60% 7, 50%

 Described here are the results of the completed translational research component of a Phase |
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study of weekly IP GEN-1 in combination with standard intravenous (V) dose dense weekly taxane
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(T) and carboplatinum (C) every 3 weeks in epithelial ovarian, fallopian tube or primary peritoneal
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cancer patients undergoing NAC.
1 - 0.1 0.1
36 36 47 61 79 3% 47 61 79 Bl CD8*' TEMRA (effector T-cells) * A combination of GEN-1 IP and neoadjuvant chemotherapy regimen produced
STU DY DESIGN Bl CDS8* Naive . . . . . . . .
N l L CD8* TCM (memory T-cells) immunological changes in tumor tissue and peritoneal cavity that are consistent with

* Sixteen patients newly diagnosed with epithelial ovarian cancer were eligible and enrolled for the B Ascites [ Plasma DNA Dose (mg/m?) ovol - ovos ovil “;‘:;Lm ouie o own CD8* TEM (effector T-cells) the IL-12 stimulation of the immune system.
study; patients who received prior radiotherapy or chemotherapy to any portion of the abdominal

 Most epithelial ovarian cancers (EOC) express high levels of antigens, which makes them a suitable CD8* Phenotypes in Ascites RECIST Response Cohort 1 Cohort 2 Cohort 3 Cohort 4 Total
target for immunotherapy. Treatment strategies involving activation of the immune system by T D8 T-cells Ascites v Treatment < (n=3) {n=3} (n=3) (n=5) {n=14)
antibodies, vaccines, immunocytokines or more recently the T-cell-based therapies offer potential ('-;-" 100 112 100 100 IL-10 . J Complete Response 1,33.3% 0, 0% 0, 0% 1, 20% 2, 14%
advantages over conventional cytotoxic therapies. Intraperitoneally (IP) administered GEN-1 is an 4| ) TNF-0 z " Partial Response 0, 0% 3, 100% 3, 100% 4, 80% 10, 72%
IL-12 plasma-based immunotherapy agent that provides persistent local levels of IL-12 facilitating £ f OV-05 . g Stable Dispase 2. 66.6% 0, 0% 0, 0% 0, 0% 2 14%
antl-.ca.ncer. immune re:::ponse without system.lc toxmlt!es that are a.ssoaated Wliih th.e g 0 10 § ® Pre-treatrment R cohort 1 cohort 2 cohort 3 cohort 4 Total
administration of recombinant IL-12. Treatment with GEN-1 in recurrent ovarian cancer patientsis <= S WPosttreatment 5\ 17 ’ nterval Debulking Status (n=3) [n=3) (n=3) (n=5) (n=14)
associated with increases in IL-12 and its downstream inflammatory cytokines, especially IFN-y, in € - 20 2. 66.6% 0, 0% 2. 66.6% 5, 100% 9, 64.3%
peritoneal fluid. The immunological effects of GEN-1 in newly diagnosed ovarian cancer patients % L I _ _
, o ! 1 - . OV-21 1 1,33.3% 2, 66.6% 0, 0% 0, 0% 3, 21.4%
have not been studied. d Tl Toel Torl Tonl Toul Toul Tov
e Newly diagnosed patients undergoing neoadjuvant chemotherapy (NAC) are well suited for bg-o oo Jos] Ju 15b 6| o] |2 R2 0, 0% 1,33.3% 1, 33.3% 0, 0% 2,14.3%
. o . g soge . . Subjects
immunological studies due to accessibility of pre- and post-treatment primary tumor tissue. NAC = ’ OV-16 pathological Response Cohort 1 Cohort 2 Cohort 3 Cohort 4 Total
alone has been shown to augment tumor infiltrating lymphocytes but fails to control 5w 10 10 10 . recites e (n=3) (n=3) (n=3) (n=5] (n=14)
immunosuppressive signals, suggesting that NAC combination approaches could relieve 2 @ IFN-y VEGF TGF-f Foxp* T-cells cPR 1,33.3% 0, 0% 0, 0% 0, 0% 1, 7%
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(% of CD3* + CD4* cells)

cavity and/or pelvis were excluded Blood, ascites or peritoneal wash samples were collected before and 24 hours after each of the Ascites and peritoneal wash samples were collected before the start of NAC + GEN-1 treatment and * Evidence of IL-12 gene transfer and increases in the downstream cytokine IFN-y Is
. A . . f th ] S ] 1I1C (10. 63%). foll dbv S IV (5. 31% d . first four weekly GEN-1 treatments and the accessible samples were assayed for cytokines by 24 hours after the 4" GEN-1 treatment. Cell populations and phenotypes of ascites cells were dependent on GEN-1 dose and is localized primarily in the peritoneal cavity with
majority of the patients were Stage (10, ), followed by Stage IV (5, 6) and one patient respective ELISA’s. The results are expressed as Mean + SE of fold changes in pg/mg protein analyzed using multicolor flow cytometer. The top left bar graph expresses CD8* cells as % of CD3* relatively little changes in the systemic circulation.
was Stage IlIB (1, 6%). levels between post-treatment and pre-treatment values. cells and Foxp3* cells as % of CD3*CD4* cells. The pie charts show the relative proportion of various
e All but one patient had high grade serous adenocarcinoma (15, 94%); the exception being clear cell CD8* cell phenotypes before and after the treatment. * Analysis of tumor tissue by IHC showed increased T-cell infiltration in several
. o . . . + T . . . N
adenocafcmoma (.1, 6%). T-CELL POPULATIONS IN PRIMARY TUMOR BEEORE AND AFTER GEN-1 + NAC TREATMENT patients; in ascm.es the CD8* T-cell population was shifted from predominantly naive

* The median baseline CA-125 reported was 683 U/ml (78 — 4348 U/ml) across all 4 cohorts. T-cells to cytotoxic effector T-cells .

* Standard 3+3 design with approx. 30% GEN-1 dose increments between successive cohorts of S§8g58EgEgaes he densitv of i _ I c 3 .
patients. GEN-1 administered once every week for 8 weeks before the interval debulking; Increased T-cell Infiltration in Tumor- IHC szz23338338312 Tde e;s.lty © m(:mu]rclosuPpresswe T'feg ce .mhar e; (Foxp®) " tumo: tISSUf was
chemotherapy standard regimen. Tolerated dose is confirmed when 3-6 patients are treated at a 2400- :;::;;552;255 60000 O ) - uclet. |n. 62;1806 -(: patients, consistent with @ decrease In (D25'Foxp3™ Treg

. : .. . . 2000- ! o = population in the ascites.
do.se level and <.2 patients experle.n.ce a dose-limiting tox.lcmes (DLTs). . Pre-treatment Post-treatment 1232 A \ 4 35000 ] O o ; 2
* Primary end point: safety/tolerability; Secondary end points: PFS, OS and translational parameters. == . ' .' 291 v " 35001 O ’3 : + Increases in the CD8*/Foxp3*CD25* cell ratio, a prognostic indicator of improved
g, - o . . . . . . . . .
TREATMENT SCHEDULE & TRANSLATIONAL RESEARCH SAMPLE COLLECTION e I ™ g O i survival, was increased in 70% of the patients. Similar increases in CD8* cell ratios
| > 27 O Y B = Q g° against other immunosuppressive T-cell signals (IDO-1, PD-1, PDL-1) were observed.
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ol I | Blood, ascites/peritoneal wash{cytokine levels by ELISA] P L] - ) : % £ - S\L =3 * Based on the known attributes of IL-12 function the observed immunological changes
. Tumor [immune cell population by IHC] @ v Q A o it g gég | S — §.°° can be attributed to GEN-1 treatment, however, the contribution of chemotherapy to
- . ® i ™
|, Blood, ascites/peritoneal wash [Immune cells by FACS) CO8+ e = & 7 @ o] é;%‘v _fccu 0. I >§ o o 200 ® - <& 2 these changes cannot be ruled out.
Laparoscopy : ; P%ﬁ {w‘gﬂ O X 32 < 100 . . e . .
(histology) ﬁ | | Bt 2 oz X S ® g * Overall, GEN-1 + NAC treatment resulted in activation of the immunostimulatory
. N —H - O+ cascassaasssaascsansssoeccsaass ~ . o o og . . . o o
Catheter l | l J b | | | Surgery Foxp34—— ' | T =T = g — §§= g % E signals and inhibition of immunosuppressive signals. These immunological changes
ol D | 2 et |l -100- /0= -100- = are consistent with the encouraging clinical responses and surgical outcome, and
Trlong - % y{'* s ’ 1+ 1+ 11+ @ + . + . + + . + + . + . . .
Foxp3+  IDO-1 PD-1 PD-L1 " CD8": Foxp3+ CD8":1DO-1" CD8": PD-1" CD8": PD-L1 could potentially translate into better survival outcome as the PFS/OS data matures.
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A A B C CONTACT INFORMATION
l l, NAC continﬁion per Tumor tissue was collected before treatment (laparoscopy) and at debulking surgery and processed for immunohistochemistry to determine the density of various immune cell biomarkers (CD8*,
standard of care Foxp3+, IDO-1*, PD-1*, PD-L1*) in the tumor microenvironment (A). Percent change in the immunosuppressive biomarker cell density from pre-treatment to post-treatment tissue is plotted for each e NCT02480374 on https://clinicaltrials.gov
Blood & ascites during the treatment phase evaluable patient (B). The ratio of the density of CD8* tumor killing T-cells to cells expressing immunosuppressive biomarkers (Foxp3+, IDO-1*, PD-1*, and PD-L1*) (C). The decrease in immune

* For questions, please contact Lauren Musso at Imusso@celsion.com

suppressive biomarkers and an increase in the ratio of CD8* immune stimulatory cells to immune suppressive cells after treatment in a majority of patients indicates an immune-favoring shift in the
Pre-treatment Tumor Post-treatment Tumor tumor microenvironment.
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