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Effect of the Oral LSD1 Inhibitor Ory-1001 on F-Retics in Baboons ( Papio anubis)
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Elevated levels of Fetal Hemoglobin (HbF) reduce the severity of symptoms and increase life span in patients with sickle cell
disease (SCD). Experiments performed in baboons ( P. anubis) have been instrumental in discovering the potent pharmoco-
logical agents that increase HbF in vivo. Experimental baboon studies have been directly translated to clinical trials in patients
with sickle cell disease. Drugs such as DNMT1 and LSD1 inhibitors that attack the repressive epigenetic regulatory mecha-
nisms that silence expression of the y-globin gene in adult erythroid cells increase HbF in baboons to levels necessary to
provide therapeutic relief in SCD patients. Dose-dependent adverse events associated with the use of these drugs are mini-
mized by modifications of dose and schedule as shown by a clinical trial of oral THU-decitabine in 25 SCD patients (Molokie et
al, Plos Med 2017;14(9):e10022382). Our recent results have shown that subcutaneous administration of the DNMT1 inhibitor
decitabine and the LSD1 inhibitor RN-1 2d/week produced synergistic increases in F-retics, F cells and y-globin mRNA in
normal baboons and increased HbF to therapeutic levels in phlebotomized anemic baboons after administration of only
four doses (Ibanez et al, Blood Adv 2023;7(15):3891-3902). The goal of this current study is to develop an oral combinato-
rial drug regimen using THU-decitabine and the LSD1 inhibitor ORY-1001 that could be directly translated to clinical trials.
Our previous studies demonstrated the effectiveness of oral THU-decitabine to increase HbF levels in baboons (Lavelle et
al, Blood 2012;119(5):1240-1247). In this study we have performed 16 dose-response experiments in baboons to test the ef-
fect of oral ORY-1001 at doses ranging between 8 and 24ug/kg/d. ORY-1001 was chosen because it exhibited a good safety
profile with known pharmacokinetic and pharmacodynamic parameters in a recent study in patients with relapsed/refractory
acute myeloid leukemia (Salamero et al, J Clin Oncol 2020; 38(36):4260-4273). Four doses were tested (24pg/kg, n=2; 16pg/kg
n=4; 12ug/kg, n-=7; 8ug/kg, n=3). The drug was administered on a single day to facilitate further combinatorial studies with
THU-decitabine. Preliminary data from a current clinical trial of THU-decitabine in SCD patients (NCT04055818) suggests that
administering the drug on a 1d per week schedule effectively increased HbF levels in patients. ORY-1001 was administered
by gavage on a single day (d1) and the effect on F-retics measured by flow cytometry in peripheral blood samples obtained
daily between days 6 and 10. The peak F-retic response was observed on d8. A linear dose-response relationship on F-retics
was observed (Figure 1, r=0.79). Complete blood counts (CBC) were also performed daily between dé and d10. Adverse
hematological effects were not observed with no incidences of neutropenia or thrombocytopenia (Table 1). No consistent
effects on reticulocyte counts were observed (Table 1). These results show that a single oral dose of ORY-1001 is sufficient to
increase HBF in baboons without any adverse hematological effects and provide the necessary dose-response data to pursue
further combinatorial studies with oral THU-decitabine
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Table 1
Dose Animal ANC (x 10°/ml) PLT (X 10%/pl) Retics (%) F-retics (%)
Pre Peak/Nadir Pre Peak/Nadir Pre Peak/Nadir Pre Peak A
24 9194 3210 5280 263 174 102 131 12.6 58.4 458
9197 5340 3820 344 178 134 1.09 6.1 533 472
16 9194 9730 3420 323 192 1.09 0.52 16.4 55 38.6
9254 2700 10820 309 373 0.81 1.96 75 329 25.4
9254 12910 6450 320 396 111173 22.2 1545 323
9255 4730 3280 3711.|.219 092 277 49 688 639
12 9194 5410 9170 300 267 137 | 197 23.5]35.1 | 11.6
994 5630 3380 293 290 0.77 155 10.7 | 22.1 | 114
9254 3920 10720 444 357 0.63 113 6.3 |99 36
8697 4800 1990 253 356 0.69 0.89 21.11249 (38
9254 2040 5320 400 367 0.76 1.30 9.7 |13.1 | 34
9197 7710 7740 341 374 0.79 1.03 46 124 78
9197 2980 10700 351 | 293 0.80 0.75 9.7 201 104
8 9194 5790 8940 271 | 323 1.26 0.83 89 19.7 10.8
8697 3480 10120 314 364 0.71 0.54 19.0 245 55
9197 5440 5870 334 374 0.79  1.03 59 |6.9 1.0
Figure 1
Effect of ORY-1001 on F-retics
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