Intralesional Treatment of Basal Cell Carcinoma in a Genetically Inducible Mouse Model
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Mutations that result in the up regulation of hedgehog (HH) signaling are associated with The inducible ‘mouse model uses PTCH1- and PS3-knockdown mice treated with Healthy perilesional skin in the mouse model appears unaffected by the treatment
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o introduction of the ASO into the tumor cells. Injections were performed using a syringe § than weekly treatment (Fig.8 and table 1) in these pre-clinical studies. It should be
e mcsecenn - fitted with a 28G needle and 25 pl of either formulation in sterile phosphate buffered @ noted however that the tumors of these NBCCS-like mice show faster growth compared
Zj\ﬁn Tl /R , - saline (PBS). The evolution of the tumors was monitored several times a week with S ’:10 those observdedtln humans. Tthls Imo;lgce) rgodel _haSha lesion g%UbIIBIng tldme of ;bouj 1t0
f o @ et pepiea SISt ’ caliper measurements and photography. Following the treatments, mice were sacrificed, - o - e =hye olvpelistl 1y ElglpitepdiiziEty 2ye U tbuslns . S - lekslsizt) Ol die . ekl
@;5 | o R R e e andp the tumor site tissue pwas gharri/e);ted and ganal zed by both routi H&E) and EVEUIRen ©f TImens ey Ties & MIEeS it sl Ipsion Wil 29 [l o =HL10E presented herein and this difference in BCC doubling times, twice a month or monthly
; . o ORI RANS gp” SE y y DO routine ( ) an (red circles identify treated lesions and blue circles identify untreated lesion) _ _ , , , ,
', O @ R . &7 . specialized (IHC, IF) histologic methods intralesional treatment with FLD103 could be effective in treating human nodular BCCs,
@ﬂﬁ — AL e N el s ! | which are less aggressive than those seen in the NBCCS-like mouse model.
e bl @ AT o ey e o | Ei 5 Lesi e VYRS ot Figure 6. H&E of (A) non-induced NBCCS-like mouse skin Table 1. Overall responses to intralesional injection after four weeks of treatment, based on We h q irated the utility of fio intralesi | treat ¢ for BCC |
\\\ UI._ B i \\‘ . LU R Do s Igure . Lesions on Inauce mice g . . . . ana'ysis Of images and Caliper measurements e ave emOnS rate e utll y (0) a SpeCI IC INtralesiona reatmen or N a
N e S . e ) ) B - (normal) and (B) a BCC in an induced NBCCS-like mouse genetically inducible mouse model. This alternative and novel treatment produces rapid
B o s 2 £ R GLI1 ASO alone FLD103 FLD103 results with normal healing of the treated site. This treatment could offer an attractive
| t""'c(‘:‘ :;’eek ‘;‘:‘efl'::;’ t""'(c::l;")’eek option for patients with multiple BCCs who wish to avoid systemic treatments or
Currently, there is no cure for Gorlin syndrome. Dermatologic treatment centers on the multiple surgeries.
prevention and management of cutaneous BCC tumors caused by the disease. The current Complete 0 i 5
treatment options consist of surgical excision, topical 5-FU and imiquimod, photodynamic _
therapy® or cryotherapy, often resulting in disfigurement. In addition, two systemic Partial Response 0 4 6
Hedgehog Pathway Inhibitors (HPI) are approved for management of either metastatic (1) Gold NB et al. Sci Rep 2021 Oct 511(1)19791 doi: 10.1038/s41598-021-98752-9
and/or locally advanced and/or recurrent and/or surgically ineligible cutaneous BCC. These Stable 1 5 0 ’ o
FDA approved orally administered HPI are small molecules that target transmembrane 5)22)4‘2‘732 HY et al. Arch Dermatol Res (2022). htips:/doi.org/10.1007/s00403-022-
components of the pathway, such as the protein SMO. Although these inhibitors effectively Figure 7. Evolution of tumors e 3 3 1 - |
suppress HH signaling, early tumor resistance illustrates the need for treatments that target 'Day 0 | Day 14 Day 21 Day 28 (3) Witmanowski H et al. Adv Dermatol Allergol 2017; XXXIV (4): 381-387
proteins located downstream in the pathway (191, In addition, these products are frequently N < Overall Response (%) 0% 0% 92% (4) Gorlin, RJ. Medicine (Baltimore). 1987 Mar; 66(2):98-113
associated with troublesome side effects when used long term (1213)  resulting in = (5) Evans DG, Ladusans EJ, Rimmer S et al. J Med Genet 1993: 30:460—4
. . . . 0 . (14) N _ i ’ y . ’ .
discontinuation of treatment in up to 70% of patients by 12 months %) E n = no. of BCC lesions (6) Kimonis VE et al. Am J Med Genet 1977: 69:299-308
In addition ’Fo certain muta’Fions i.n thg SUFU protein, located dow.nstr.eam to the PTCH1 aqd E (7) Bree AF et al. Am J Med Genet A 2011; 155A:2091—7
qu[h%rggpes’O??Qécﬁlrllloglacﬁv\?;%na_;];‘:g raelzﬁlt(;airr]l It?]aeddtgvterllgp?nch’?tl)?%ngtr’:l?m%ﬂ; tﬁ;?tae:_g Figure 10. H&E of lesions after 28 days of intralesional treatment twice a week (8) Bakshi A et al. Mol Carcinog 2017 Dec; 56(12): 2543—-2557
' q- . . A . .
unresponsive to traditional hedgehog inhibitors targeting SMO protein activity. GLI § (A) Mouse #4446 (FLD103 twice a week) (B) Mouse #4699 (FLD103 twice a week) (9) Basset-Seguin et al. J Eur Acad Dermatol Venereol 2014 May; 28(5):626-32
transcription factors play a central role in the intracellular signaling cascade as they are the s Complete regression of BCC Complete regression of BCC (10) Ng JM, Curran T. Nat Rev Cancer. 2011;11(7):493-501.
primary mediators of the HH signaling pathway. As several authors have shown in recent é S G o - (11) Peer E, Tesanovic S, Aberger F. Cancers (Basel). 2019; 11(4):538
studies, the downstream inhibition of GLI1 in tumor therapy is more effective than the v e DiER S 2T - :
canonical upstream inhibition of SMO (1516)  GLI1 is therefor?e/ a target of great interest in Evolution of tumors during twice a week intralesional injection with 25 ul of GLI1 ASO (0.05%) alone o (12) Sekulic A et al. PLoS One. 2022 Jan 14; 17(1)
. . ' (red circles identify treated lesions) ‘ (13) Sekulic A et al. J Am Acad Dermatol 2015; 72:1021-6
the development of therapies against HH-dependent cancers, such as BCC. Several . _
inhibitors targeting GLI1 are currently under development @). Feldan has selected this i 6 Eveliiion of Uimes. (14) Migden MR et al. Cancer Treatment Reviews 64 (2018) 1-10
target, via the intracellular delivery of a GLI1-specific antisense oligonucleotide (ASO) Day 0 Day 7 (15) Sabol M et al. Int J Mol Sci 2018; 19(9):2562.
(Figure 3). Sa's (16) Pandolfi, S., & Stecca, B. Expert Reviews in Molecular Medicine, 17, E5.
The Feldan Shuttle, a second-generation cell penetrating peptide (CPP), is a 30 amino acid S AR i‘-’ 3 e fERGE R ONASN 7 /R L doi:10.1017/erm.2015.3
amphiphilic peptide developed by Feldan to deliver different types of cargo of therapeutic i AVIEe DOE 20 VESIE o> (17) Khoo ABS et al. Acta Derm Venereol 2019; 99: 12661269
interest into the cytoplasm of cells (Figure 2 and 4). Unlike first-generation CPPs, the é PR NI s A S— o |
Feldan shuttle’s unique characteristics facilitate release of endosomal contents into the _
cytoplasm. In conjunction with rapid catabolism of the shuttle peptide itself this results in = (C) Mouse #5235 (FLD103 weekly) (D) Mouse #5221 (GLI1 ASO alone twice a week)
any significant effect being strictly due to the intracellular presence of the cargo. § Partial regression of BCC No regression of BCC The authors wish to thank James Limacher, MD, Division of Dermatology, University of
Figure 3. GLI1 ASO mechanism of action Figure 4. Intracellular delivery of a labeled ASO % Toronto, for his generous expertise in dermatopathology and editorial review.
= ) - ;s?tt:;getsct’ranslati:: (A) Fluorescent ASO without Shuttle (B) Fluorescent ASO plus Shuttle 2
| ‘ iy The study was conducted by Feldan Therapeutics. Nancy Messier, Vanessa Theberge
R )] — 4o % | . | and Mario Harvey are employees of Feldan Therapeutics. Frédéric Couture is an
@ S N f;.‘_‘ s;,\ j 1Y employee of TransBioTech. Kenneth Kobayashi is a consultant to Feldan Therapeutics
GLIImRNA / &\ : (A) Without Feldan Shuttle the fluorescent ASO does not enter the HelLa S e 3 . .
i amall ae e Evolution of tumors during weekly intralesional injection with 25 ul of FLD103 and has received consultation fees.
Adaptgd from Antisense DNA oligonucleotide (biomedcentral.com) e e R R S SN I s | (red circles identify treated lesions) |



https://doi.org/10.1007/s00403-022-02447-8

