Downstream Targets of the Steroidogenic Factor-1 (SF-1) Antagonist OR-449 in PDX Models of ACC
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« Adrenocortical carcinoma (ACC) is a rare endocrine malignancy frequently diagnosed at an
advanced stage when prognosis is dismal (Stage Ill/IV 5-year survival <20%).

OR-449 Inhibits SW1939 Tumor Growth In Vivo OR-449 Inhibits Secretion of Steroid Sulfates In Vivo

« Immunocompromised female NOD-scid IL2Ry null mice were inoculated subcutaneously in the * SW1939 tumor-bearing mice were dosed orally with OR-449 (100 mg/kg) or vehicle for 24 days.
right flank with 2x10° SW1939 cells in growth factor reduced matrigel. - Serum steroids from 3 mice in each group were profiled by LC-MS/MS and the percent change in
When tumors reached 105-250mm3, mice bearing similarly sized tumors were randomly concentration relative to vehicle-treated mice is shown for each measured steroid (Fig 4A).

assigned to treatment groups (n=12) and dosed orally with OR-449 (10, 30 or 100 mg/kg/day) or - The mean tumor weight in the OR-449-treated group was ~50% of the vehicle group. The 3 mice ’
vehicle for 26 days. in each group had tumor volumes close to the group mean (Fig 4B).

OR-449 significantly inhibited SW1939 tumor growth (Fig 2A & 2B) and improved event-free .
survival (Fig 2C) without affecting body weight (Fig 2D).

OR-449 Inhibits Steroid Sulfation Gene Expression In Vivo 7

* OR-449 dose-dependently inhibits expression of the activated sulfate donor enzyme PAPS
Synthase 2 (PAPSS2) in SJ-ACC3 and SW1939 tumor-bearing mice, whereas PAPSS1, which is

: L L elevated in ACC compared to benign adrenal adenomas?, is not regulated by OR-449 (Fig 6A).
+ Mitotane, the only approved therapy for locally advanced or metastatic disease, is minimally . P g g y (Fig 6A)

effective. Recent clinical trials with targeted therapies or immune checkpoint inhibitors have
been disappointing, prompting a search for novel therapeutics for ACC1.

Expression of SULT2A1, the major adrenal steroid sulfotransferase and a known SF-1 target
gene, is markedly suppressed by OR-449 in SJ-ACC and, to a lesser extent, in SW1939 indicating

: : - : that sulfation pathway genes may be differentially regulated by OR-449 in ACC (Fig 6B).
+ Steroidogenic factor-1 (SF-1, NR5A1), a nuclear receptor and a transcription factor essential for . P y 9 y yTeg y (Fig 68)

the growth and development of the adrenal gland, has been described as the “master
transcription factor” in adult ACC=2.

The serum levels of individual steroids in vehicle-treated mice are shown in Fig 4C.

Figure 4. Steroid profiling in OR-449-treated tumor-bearing mice Figure 6: Steroid sulfation gene regulation in OR-449-treated tumor-bearing mice

* Elevated SF-1 expression correlates with poor clinical outcome in adult ACC3, and SF-1 is Figure 2. SW1939 tumor growth, body weight and survival

volume on Day 0 for Control and Treated, respectively Data shown are mean * SD. (n=10-12/group)
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OR-449 Regulates Steroidogenic Gene Expression In Vivo

SF-1 Expression in SW1939 and BD0601 PDX Models 2

+ SW1939 is a new pediatric ACC PDX developed at the University of Texas, San Antonio. BD0601
(BD2000070601) is an adult ACC PDX from BioDuro-Sundia, San Diego, CA. precursors (Fig 3A) and A5 steroids, steroid precursors and sulfates (Fig 3B) in mice harboring

- SF-1 mRNA measured by PCR (Fig 1A) showing that SF-1 expression in SW1939 is ~3-fold established SW1939 or BD0601 tumors compared to non-tumor-bearing CD-1 male (M) or CD-1

higher than that seen in BD0601 or H295R cells (an adult ACC cell line) and about 25% of that female (F) mice. _ _ o .
seen in SJ-ACC35. SF-1 expression in 293T (human embryonic kidney cell line) is included as a * Notably, steroid precursors and sulfated steroids that are frequently elevated in ACC patients’,
negative control. including11-deoxycortisol, pregnenolone sulfate and 170H-pregnenolone sulfate, are also

abundant in ACC tumor-bearing mice.
* Immunoblotting using a monoclonal antibody to SF-1 (N1665) showing SF-1 protein expression .

in H295R, SJ-ACC3, SW1939 and BD0601 lysates (Fig 1B). Actin immunoblotting shows that
protein loading is similar between samples.

* SF-1 detection by immunohistochemistry in SW1939 and BD0601 using N1665 antibody (Fig 1C).

ACC PDX Tumors Produce Steroid Precursors In Vivo 4

Serum steroid profiling by LC-MS/MS demonstrates high levels of A4 steroids and steroid .

Conclusions 8

« Serum steroids and steroid precursors are abundant in mice harboring pediatric
and adult ACC patient-derived tumor xenogratfts.

SJ-ACC3 or SW1939 tumor-bearing mice were treated with vehicle or OR-449 when tumors
reached 500 mms3. Tumor gene expression was assessed by mRNA sequencing (RNA-seq)
after 7 days of dosing.

+ Sulfated steroids are markedly suppressed in SW1939 tumor-bearing mice

following administration of the SF-1 antagonist OR-449.

Principal component analysis (PCA) of tumor RNA-seq data demonstrating differential gene
expression in SJ-ACC3 and SW1939 (PC1, black arrow) and similar gene regulation with

increasing dose of OR-449 (PC2, brown and blue arrows) in these two models (Fig 5A). . Steroid sulfation pathway genes SULT2A1 and PAPSS2 are down-regulated in

Absolute expression (log10 scale) of adrenal steroidogenic genes in SJ-ACC3 and SW1939 is SW1939 and SJ-ACC3 PDX tumors following administration of OR-449

shown in Fig 5B.
Figure 3: Serum steroids and precursors in CD-1 and PDX mice . « Serum steroid profiling in ACC patients may be a useful clinical

pharmacodynamic biomarker for demonstrating OR-449 activity independent of

Heat map (Fig 5C) showing fold change in adrenal steroidogenic gene expression (log2 scale)
in OR-449-treated SJ-ACC3 or SW1939 tumor-bearing mice compared to vehicle-treated

_ _ o controls. tumor growth effects.
Figure 1. SF-1 mRNA and Protein Expression in SW1939 and BD0601 A B
A4 Steroids A5 Steroids Figure 5: RNA-seq analysis of pediatric ACC models following OR-449 treatment
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BLOQ in all samples: 11-ketoandrostenedione, 11-Ketoprogesterone, 11-
Ketotesterone, 18-Oxocortisol, 21-Deoxycortisol, Estriol, Estradiol, Estrone
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