Selinexor (KPT-330) Radio-Sensitizes Non-Small Cell Lung Cancer Cells In-Vitro and In-Vivo
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ABSTRACT Selinexor Induces Phase-specific Cell Cycle Arrest in Different Selinexor and RT Combination Treatment on A549-derived Selinexor Negatively Affects DNA Damage Response Proteins

The primary nuclear export protein, Exportin 1 (XPO1/CRM1), is overexpressed in most cancers NSCLC Cell Lines. G1 Arrest in H1299 and G2 Arrest in A549 Xenografts Immunoblots on cell ABRcCE BARCE

and this overexpression is frequently correlated with poor prognosis. Selective Inhibitors of Nuclear , H1299 A549 _ : ) vsates from H1299 and A
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cancer cell death. Selinexor is the most advanced SINE with >500 cancer patients (hematological by flow cytometry. Applying selinexor to the more 003, 0.1, 0.3 or 1.0 S St S S et et B e e
and solid tumors) treated to date in Phase I/l clinical trials. Blocking XPO1 function also blocks sensitive H1299 cells reduced but did not eliminate uM) (A), or combination
nuclear transport of key DNA damage repair (DDR) proteins and we therefore hypothesized that S phase, induced G1 arrest and increased the sub- of selinexor and RT (4
combination of selinexor with radiation therapy (RT) would lead to synergistic anti-tumor activity. G1 population. In contrast, A549 cells treated with Gy) (B). — et e e e et e —r — —
Radiation-chemotherapy combination is an established therapeutic option for patients with selinexor eliminated S phase, induced both G1 and Selinexor inhibits B AOLCCH A5pCa
medically inoperable non-small cell lung cancer (NSCLC), but its use is limited due to several components of RTEGY) 7 D e ' 0 ha
tolerability and adverse effects. Moreover, this treatment strategy typically has short-term benefits the DNA damage : : ‘
and the patients relapse with progressive disease. response including
Here we report on studies designed to test whether selinexor could interfere with DDR and CHK1. RAD51 MSH2 e e el e S et
synergize with radiation to enhance anti-tumor potency relative to either treatment alone. Cell cycle ’ - ) '

and MSHG. Inhibition of g -
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Interestingly, selinexor-treatment induced G1 cell cycle arrest in the p53-deficient cell line H1299 . | N : iy | . thought to limit DNA "
. . . Clonogenic assay - A549 (A&C), H1299 (B&D)
and a prominent G2 cell cycle arrest in pd3-wild type A549 cells 24 hrs post treatment. Furthermore, . . . -l - | ;8- .
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clonogenic assays revealed that selinexor + RT treatment act synergistically to produce a dose- B ol » s IR : . to apoptosis. N
inhibition i | - inat | i , b/ v Al T v v o S S — — S e
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xenograft model with low doses of selinexor and RT displayed a strong synergistic effect for £ Selinexor 0.5 uM e B Selinexor 100nM , | . - , _ _ _ S
reduction of tumor volume. In addition, microscopic and immunohistochemical analysis of the = Selinexor TuM treatment with selinexor , - - — T Lt e ) Selinexor Reduces Cell Proliferation and Induces Nuclear Localization of
resected tumors showed an overall reduction in tumor cell numbers, increased fibrosis and o and radiation therapy. The g ' | Tumor Suppressor Genes in Human Lung Adeno-squamous Cell
induction of apoptosis in the selinexor-RT treated tumors compared to controls. Finally, mechanistic Bliss Additive Model ‘ * . NP St | . ; X9} Carcinoma

studies revealed that selinexor does not induce DNA damage like RT, but downregulates CHK1, o A54§(i)’ Hd12t99 (,D)) V‘t’ﬁs [ | 1290t es mug " , o |
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Together, our results suggest that selinexor treatment sensitizes cells to RT by preventing single- synerg|sjuc., additive o ~ N \ R o N . ,' ' : WA - J1xd 53'8” c;tiel;?go%_egfg
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and induction of apoptosis. These results provide a rationale basis for combining selinexor with RT using the equation:
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exporter with >200 protein cargos, including proteins ; 4 selinexor-RT combination-treated xenografts (H). (I-L) Apoptag staining. Increase in staining for the apoptosis marker
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« XPO1 is overexpressed in several cancer

indications and its levels correlate with poor
+ SINEs induce nuclear retention of proteins and 4 2 2%y
RNAs to exert effects beneficial for a variety of SR
disease states, including cancer, viral infection, brain
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and increase in nuclear staining intensity post treatment, indicating potent inhibition of XPO1 and suggestive of apoptosis
tested in >500 patients to date in three ongoing Synergistic antitumor effects of selinexor signaling induction.
Phase 1 ftrial, with promising signs of efficacy, and RT on NSCLC xenografts.

tolerability and safety. (A) Tumor volume of A549 xenografts in NOD/

XPOL1 is Expressed in All NSCLC Cells Tested SCID ‘mice treated with vehicle, sefinexor (5
- mg/kg ,PO), local radiation therapy (1.5 or 3
' NSCLC cells express XPO1.

Gy) or combination selinexor and local
Immunoblot of XPO1 expression radiation therapy for 22 days.
in 5 NSCLC (NCIH1299, "
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CONCLUSIONS

Our work suggests the SINE™ compound, selinexor, is a promising NSCLC therapeutic
as a stand-alone agent and in combination with RT. We demonstrated that selinexor
dose-dependently lowers the expression of several DDR proteins in NSCLC cell lines,
including RAD51 (HR protein), CHK1, MSH2 and MSHG6 (both belong to mismatch repair
: proteins). This reduction presumably limits the capacity of the cell to repair DNA insults
Selnexor 5 mylkg (B) All treatments o= 818 B B : e v B A4 0k induced by certain chemotherapeutics and RT, eventually leading to apoptosis. Selinexor
St 5 | were well tolerated N 3, 7 WV ' o is currently in Phase |l clinical trials for the treatment of hematological malignancies and
seerrSngl as Indicated by . | _ . _ A ; solid tumors. These clinical trials are using selinexor as a single therapy and

weight gain. | 2N Wi i ' combination studies with other anticancer drugs have yet to begin. Combination study

‘ ' ' with selinexor and radiation has recently started and enrolled the first patients.

Our work described here and the tolerability of selinexor observed in Phase I/l clinical
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Selinexor +/- RT treatment lead to reduction in XPO1 and the DNA damage response proteins

. CHK1 and MSH2 expression levels
aeemomoomemo BBERoBER @om OBl NULL = homozygf)us deletion yED (A-L) Reduction in number of positively stained cells for XPO1, CHK1 & MSH2 as well as reduced staining intensity is
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trials, suggests that selinexor may be a promising therapeutic for the treatment of
ORI A 2 B S S observed in selinexor-treated- and selinexor-RT combination-treated xenografts compared to vehicle and RT-treated- NSCLC.
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