Selinexor, a Selective Inhibitor of Nuclear Export (SINE) Compound, Shows Enhanced Anti-Tumor Activity in Combination with the PARP
Inhibitor, Olaparib, in Models of Triple Negative Breast Cancer (TNBC)
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ABSTRACT RESULTS Combination of Selinexor and Olaparib Has Additive Effects on TNBC Cell Synergistic Effect of Selinexor—Olaparib Combination on Tumor Growth

Apoptosis in Both Wt and Mutant BRCA1 of MDA-MB-436-derived Xenografts (BRCA1 Mutated)

Background: Selinexor is a SINE (Selective Inhibitor of Nuclear Export) compound Selinexor Sensitizes BRCA-WT and BRCA-Mutant TNBC Cells to Olaparib

currently in Phase | and Il clinical trails for the treatment of hematological and solid
malignancies. Selinexor induces cell death by blocking the key nuclear export protein |
XPO1 and forcing nuclear retention of tumor suppressor proteins (TSPs), including p53, vl\\//”eBr-eZBIreZtne?j h\fv[iiﬁ-l\g%-fz/l) .f. :e||-mexor+o| b
BRCA1/2, pRB anleOX(l)3A.lRecent work from our lab sugggsts that sellinelxor inhibits olaparib and/or 0.05 uM SR
DNA damage repair by inhibiting Chk1 and Rad51 expression. Olaparib is an FDA selinexor for 72 h. Apoptotic
approved therapy for BRCA1/2 mutated ovarian cancer, which inhibits Poly-ADP-Ribose cells were quantified after
Polymerase (PARP) and prevents DNA damage repair. Furthermore, Olaparib is being staining with Pl and Annexin
evaluated for the treatment of Triple Negative Breast Cancer (TNBC). We hypothesized V. BRCA1-mutated cells
that combination of selinexor and olaparib would enhance cancer cell death by (Htﬁc?:g%l\jl) lwergb tJrr(/eatOeZ
: : : Wi Oolapari - U,
accumulgtlon of QNA damage that. cgnnot be resolvled iIn TNBC. We aimed to test the olaparib (uM) 10 30 60 120 10 30 60 120 30 60 120 uM Se”nep)l(or_ d
combination of selinexor and olaparib in TNBC harboring mutated or WT BRCA1 genes. selinexor (MM) 0.05 0.1 0.2 0.4 0.05 0.1 0.2 0.4 .01 02 04
Methods: The effects of selinexor alone or in combination with olaparib were tested on a II:\/I.B-;;LIA;]V::! II\LI\ISA(\J-MEG-I;SS7)(M2$
panel of 7 TNBC cell lines using MTT and soft-agar colony formation assays in parallel olaparib selinexor combination BB A_mutant TNBC cells

with  FACS analysis. Combination index (Cl) values were determined using the (HCC-1937) were treated with

CompuSyn software and treatment was considered synergistic when Cl<1. Comparative B _ olaparib and/or selinexor for 72 h.
in-vivo efficacy of single-agent vs. combination therapy was evaluated in MDA-MB-468 Survival was determined using the 4 6 8 10 12 14 16
(BRCA1 wild type, TNBC) and MDA-MB-436 (BRCA1 mut TNBC) xenograft models. HCC-1937 >10 MTT assay. Data represent mean + Days

R&s? Its:1 g heMmedignglzcgo Vﬁlues for.sf ;in5exo|\;| ?nd>gl§g arlia e 1’?-8 “|M gangbe-: (1327 PR ' > ' Z;apre]g?nfntséewatlon SR o Additive Effect of Selinexor-Olaparib Combination on Tumor Growth of (A) Tumor growth of MDA-MB-436 xenografts in immunodeficient mice.
tjreat;ent le}é t()) zn - .“. (rque. : . }; 9 . UM), respective y ombination MDA-MB-157 . . B. A panel of TNBC cells were MDA-MB-468 Xenografts Tumor growth inhi.bition (TGI) of selinexor alone a’F suboptimal dose
ynergistic inhibition of proliferation in the 7 TNBC cell lines evaluated. of 7.5 mglkg, 3 times a week was 40%. Olaparib at 50 mglkg 5

. . . MB- . . ith olapari
The median Cl tested on the panel of cell lines was 0.68 (ranging from 0.4 to 0.96). FACS MDAMS-291 ;re?iﬁ(teigr. \?gt f(?r ae%iﬁ bdﬂ? gn?,\/lgg c Vehicle olaparib selinexor ~ selinexor+olaparib times a week showed TGl of 16%. Combination of selinexor and
analysis revealed an additive effect of selinexor and olaparib combination on S-phase SDE S determined Sging the MTT assay olaparib showed 84% TGI and the combination is synergistic (E-
inhibition and G2 arrest in both BRCA1 mutated and BRCA1 wild type cells. Furthermore, BT-549 | | | fter 72 h and - bliss).

after and synergism was | a) R 1
Annexin V/PI staining showed an additive effect on TNBC cell apoptosis in all cell lines D AMBAES | | determined by calculating the o ehice (C) | esecteg.tttjmcr)]rs (d?y IEEI)&E- j el Al rentes
tested. In the MDA-MB-468 xenograft model, 98% tumor growth inhibition (TGI) was | combination index (Cl) using the 0 Sel|ne>.<or5mg/kg (C) mmunoulsd‘mkeml'lS Y, o a;?e’ '?a‘?,ce > '”3 re.?e ?r.OL.’pS
observed in the combination group Compared to 77% and 81% TGl in Single-agent Median : : : Chou-TaIaIay method. Cl| <1 is A Olaparib 50 mg/kg 5/week - YS. STa : arl ce leInt VetIC e.t poptag:. mcreasz 1:pOSIl IVT S amm{q
selinexor and olaparib, respectively. This effect is additive by E-Bliss modeling. In considered synergistic. AR Loa T SR TIPS S ST 29
contrast, in the MDA-MB-436 model of TNBC (BRCA1 mutant) the effect of the

treated groups. Ki67 reduced number of positive cells in selinexor-
olaparib treatment group compared to vehicle and single agent-
combination was synergistic, with 84% TGl in combination vs. 40% in selinexor and 16%
In olaparib.

treated groups.
Conclusion: Selinexor and olaparib act additively or synergistically, to induce apoptosis | |
in TNBC cells and robustly enhance anti-tumor effects in TNBC-derived xenograft models. MDA-MB-157 cells were treated with Olaparib (4

These data provide a rational basis to support the study of selinexor-olaparib combination uM) and/or Sellnexqr (0.1 uM) for 15 days in a soft
1 clinical trials. agar colony formation assay. Results demonstrate

enhanced inhibition of colony formation in the

INTRODUCTION combination group. Data represent mean % of
colonies relative to control £ SD. Two separate
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Selinexor-Olaparib Combination Inhibits Colony Formation of TNBC Cells
Compared to Single Agents

Selinexor Inhibits DNA Damage Response in MDA-MB-436 Cells

TNBC cell lines MDA-MB-436 and MDA-MB-468 MDA-MB-436 MDA-MB-468
/ ' were treated with either vehicle, selinexor (1 uM), : :

olaparib (30 uM), or selinexor + olaparib
combination for 24 h. Cell lysates were blotted
with antibodies to detect changes in DNA damage
response.

MDA-MB-436 showed inhibition of Chk1 and
Radd1 expression in cells treated with selinexor +
olaparib, suggesting inhibition of the DNA damage
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Masson’s Trichrome

elinexor-olaparib Combination Induces G2 Cell Cycle Arrest in BRCA1
BRCA mutant S P C G2 Cell Cy C 20 40 DNA damage response proteins were not altered  Rad5] s st e s

ovarian cancer. The WT and BRCA1 Mutant TNBC Cells Days post- selinexor + olaparib combination treatment

BRCA1/2 mutant No treatment  olaparib selinexor  combination | | in MDA-MB-468. However, an increase in pH2AX TN St Nt St Sl St St st st
tumors are  more Cell cycle analysis following expression, suggests an overall increase in DNA

sensitive to PARP exposure to olaparib + selinexor (A) Tumor growth of engrafted MDA-MB-468 cells in immunodeficient damage.

inhibition due to in BRCA1-wt cells (MDA- mice. Tumor growth inhibition (TGI) of selinexor alone at suboptimal

synthetic lethality. MB-231 and MDA-MB-157) and dose of 5 mg/kg, 3 times a week was 77%. Olaparib at 50 mg/kg 5X/ CONCLUSIONS

Loss of BRCA1/2 in in BRCA1-mutated cells wkly showed 81% TGI. Combination of selinexor and olaparib

combination with (HCC-1937). Induction of G2- showed 98% TGl and the combination was additive (E-bliss). » Combination of selinexor and olaparib induces robust anti-tumor activity in-

inhibition of PARP arrest was observed as early as (B) Resected Tumors (day 59) vitro and In-vivo

results in 24 h after treatment in MDA- (C) Immunohistochemistry and H&E: Pleomorphic nuclei and cytoplasm » Selinexor—olaparib combination has led to an additive effect on tumor
accumulation of MB-231 and HCC-1937, and observed to similar extent in all sections. Scattered necrotic individual Co p .

fa”dr?"t tbe lrledpai:f]d Figure from: Folyak K Nture Med 'V'DA-'V'tB-23t1 gnd '\./iﬁA-iV'OB-ﬁI\; apoptotic cells in vehicle and all treatment groups. Ki67: Reduced combination showed robust synergistic effect in xenograft model of MDA-
eading 10 Cell aeatn. . . . were treated wi M . number of positive cells in selinexor-olaparib treatment grou _ i i '
Considering that BRCA1/2 are cargo proteins of XPO1 and selinexor has been shown to act in part olaparib and 0.05 uM selinexor 3 : compared top vehicle and single ag ent-tregte d groups. Magson’z MB-436 (BF\?CA;I mUtant cells). Mechanisms leading to the different effects
through |nh|b|t|on.of. DNA damage repair, we hypothgsged that combination of selinexor and olapgrlb HCC-1937 were treated with 30 ~ Trichrome: Increase in mature collagen (dark biue) in all treatment of the combination in the two models are yet to be explored.
would be synergistic in models of TNBG. The objectives of the current study were to determine UM olaparib and 0.8 pM groups compared to vehicle. pH2A.X: Increased number of positive »  Our pre-clinical data support further investigation of selinexor and olaparib

whether selinexor would increase sensitivity of TNBC cells (BRCA1/2 WT/mutant) to olaparib and to selinexor. . . . .
compare the effect of combining olaparib and selinexor in-vivo in models of TNBC BRCA1/2 mutant gg'; t[?rcjgt?edsglrlgl?;(s);?wljFr)wirgati;?r?;mviim vgerﬁilgl)e compared to single therapy for BRCA1/2 mutant and BRCA1/2 wt TNBC.

and BRCA1/2 WT.
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