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RGLS4326, an inhibitor of miR-17 RGLS4326 treatment reduces urinary NGAL and confers efficacy

Autosomal dominant polycystic kidney disease (ADPKD) is caused by mutations in either PKD1 or PKD2 genes, which results in kidney cyst (A) RGLS4326 was discovered by screening a chemically diverse library of anti-miR-17 oligonucleotides to optimize pharmaceutical in PCV/CDl mouse mOdeI Of PKD /h V/.VO
formation. Here we report the evaluation of RGLS4326, a novel investigational drug identified to inhibit a target called miR-17, and to slow properties including potency, stability, safety, and pharmacokinetic-pharmacodynamic profile.

down kidney cyst growth. We have shown that miR-17 is overproduced in kidneys of ADPKD patients and causes decreased levels of PC1
and PC2 (proteins encoded by PKD1 and PKD2). In studies in animals with PKD, RGLS4326 increased levels of PC1 and PC2, reduced kidney
injury marker uNGAL, and inhibited kidney cyst growth. In an ongoing Phase 1b study in patients with ADPKD, four doses of subcutaneous

(B) RGLS4326 was designed to preferentially distribute to kidney and confer therapeutic efficacy following systemic administration. Five week old male Pcy/CD1 mice were dosed s.c. once-weekly (QW) with PBS or 25 mg/kg of RGLS4326 or Control Oligo, or once-every-4-
Pharmacokinetic profile following a single 30 mg/kg s.c. dose in WT/C57BL6 mice is shown [4]. weeks (Q4W) with 25 mg/kg of RGLS4326. An additional group of Pcy/CD1 mice were dosed s.c. QW with 25 mg/kg of RGLS4326 starting at
15 weeks of age (QW late). All mice were sacrificed at 30 weeks old. (A) Representative H&E staining of kidney sections. (B) Kidney-weight-

(s.c.) injections every other week of RGLS4326 in the first cohort was well tolerated and showed statistically significant increases in urinary (C) Chemical modifications, base sequence, and corresponding complementarity to the miR-17 family of mature miRNAs for RGLS4326 is _ , , _ , _
PC1 and PC2 levels. The study is continuing to enroll ADPKD patients in additional cohorts to evaluate different doses of RGLS4326. illustrated [4]. to-body-weight ratio (KW/BW), (C) cyst index, (D) urinary NGAL protein, and (E) kidney Ngal mRNA levels were reduced after RGLS4326
Seed treatment compared to PBS [4]. B C
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individuals inherit a defective copy of either the PKD1 or PKD2 genes, where disruption of normal functions of their encoded proteins (PC1 or PC2, Tﬁ;ﬁi;jﬁgf‘j;ﬁﬂi;t;:if o mature miF{-QOa-SE' 5-UAAAGUGCUUAUAGUGCAGGUAG-Y O Untreated @rBS  ARGLS4326 WHRGLS4326 A HGLS4326 & Control oligo g' ° £
respectively) leads to cyst formation. Importantly, PC1 and PC2 are secreted on urinary exosome-like vesicles and are reduced in ADPKD patients compared PK/PD profiling g . . ) QW G Q4w QW late aw S 50 A * E“ 201 o v
. : . : : : : Metabolic stability X mature miR-17-5p: 5-~CAAAGUGCUUACAGUGCAGGUAG-3 e by . DA e = AA A FRA R,
to controls [1]. We have recently shown that miR-17 family of microRNAs are upregulated in human and mouse forms of ADPKD, and their genetic deletion Physicochemical profiling . | | | | | | | | | ;:u"t,;_;fj‘ ;} : fﬂﬁ -35‘“;"?-'5-‘-;-. % 10 4 A
or pharmacological inhibition by anti-miR-17 oligonucleotides attenuates cyst growth [2,3]. Pro-inflammatory risk % , , R A . i T % ‘%) S
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RGLS4326 was designed to preferentially target the kidney and inhibit the pathological functions of miR-17 in ADPKD [4]. Preclinical studies showed that T O fh;# L £ & et D 50 woeks E 20 wesks
RGLS4326 preferentially distributes to kidney and collecting duct-derived cysts following s.c. injections, displaces miR-17 from translationally-active ¥ . } - : 21-:; 1 ;f [ = —_ —
polysomes, causes de-repression of multiple miR-17 mRNA targets including Pkd1 and Pkd2, and increases levels of PC1 and PC2. RGLS4326 treatment HeLSas2s Red: (S)-constrained ethyl; Blue: 2-O-methyl; Green: 2'-deoxy-2-fluoro e "-.:Eé-"". : ¢ ﬁg 0.6 | o 25 —
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reproducibly attenuated cyst growth in primary human ADPKD cyst assay and in Pkd2-KO (Pkhd1/Cre;Pkd2/F) and Pcy (CD1-pcy and DBA/2FG-pcy) mouse
models of PKD following s.c. administrations [4]. Recently, we also showed that RGLS4326 treatment derepressed Pkd1 and Pkd2, and increased PC1 and h : f : f
PC2 in Pkd1R<- cells in vitro, and reduced kidney-weight-to-body-weight (KW/BW) ratio, serum creatinine and BUN in Pkd1¥/RC (Ksp/Cre;Pkd1"/R¢) mice after M eC a n Ism O aCtlon O RG LS4326

s.c. administrations.
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RGLS4326 is currently being evaluated in a Phase 1b, multicenter, open-label, adaptive design dose-ranging study to evaluate its safety, tolerability, In precl!nlcal StUdl.eS’ RGLS4326 displaces miR-17 from the E A\ Targets "

pharmacokinetics and pharmacodynamics in patients with ADPKD [5]. In the first cohort of the Phase 1b study, nine patients were enrolled and received 4 translationally-active polysomes, de-represses miR-17 .—;: miR-17 Examples: E |

doses of 1 mg/kg of RGLS4326 administered s.c. every other week. RGLS4326 was well tolerated with no serious adverse events reported. Overall, the target genes including Pkd1 and Pkd2, increases the levels s oY iﬁgiﬂg SN :g; '

pharmacokinetic profile of RGLS4326 in ADPDK patients was similar to that previously observed in healthy volunteers. An increase in urinary PC1 and PC2 of their encoded proteins PC1 and PC2, and is efficacious in 1 'f' I 1 1 b' k

was observed at the end of the study compared to baseline. In addition to increases in polycystin levels, one patient with pre-study levels of urinary multiple ADPKD mouse models. . Direct mRNA Dysregulated e RG LS4326 treatment Slgnl Ica nt y Increases u rl na ry Ioma r er

neutrophil gelatinase-associated lipocalin (UNGAL; a biomarker for kidney injury) almost twice the upper limit of normal saw their uNGAL levels drop into é . Targets Sene e PC]_ d PC2 . AD P KD P .

the normal range during the course of the study. In addition to de-repressing polycystins, RGLS4326 % miR-17 ?;B'T/s;axmmuf - — a n I n atlents

The data demonstrates clinical proof of mechanism by showing target engagement in the kidneys through increases in urinary biomarkers, thus validating treatment has also been shown to globally de-represses ) ALY N

miR-17 as a target for ADPKD treatment. The study is continuing to enroll patients with ADPKD in additional cohorts to evaluate different doses of miR-17 target genes, and improves expression of many _ Direct mRNA I An open-label, adaptive design, dose-ranging, Phase 1b clinical study is ongoing to evaluate RGLS4326 safety, pharmacodynamic and

RGLS4326. dysregulated gene networks including the metabolism 58 Targets ... C pharmacokinetics in patients with ADPKD. The study plans to enroll ~27 patients (9 per cohort) treated s.c. with one of three RGLS4326
pathways (e.g. Ppar-a/RXRa) and the proliferative §§ migC17 Examples: %icg) doses (1, 0.3, and 0.1 or 0.5 mg/kg Q2W x 4 doses) and followed for 28 days after the last dose (Day 71). The major inclusion criteria are

g+ ,’iﬁg;jﬁﬁg;’"*—» ig; - Mayo Imaging Classification of 1C, 1D, or 1E, and GFR between 30-90 mL/min/1.73 m?2.

Dosage model of cystogenesis in ADPKD oncogenic pathways (e.g. Wt pathways) [4].
~ In the first cohort, nine patients (mean GFR 49 mL/min/1.73m?, mean age 50 yr, 5- female and 4 male) were enrolled; each patient received
RG LS4326 treatment dE-represses Pkd] a nd Pkdz’ a nd four doses of 1 mg/kg of RGLS4326 Q2W. RGLS4326 was well tolerated with no serious adverse events.

. . RC/- . . (A and B) Significant increases in urinary PC1 (A) and PC2 (B) were observed at the end of the study (D71) compared to baseline (p=0.0004
INCreases PCl ad nd PC2 N Pkd] moduse CEI IS /] V/tfo and p=0.026, respectively, based on paired t-test), with mean % increase in PC1 and PC2 of 58% and 38%, respectively.

(C) One patient with pre-study levels of urinary neutrophil gelatinase-associated lipocalin (UNGAL; a biomarker for kidney injury) almost

ADPKD is a monogenetic disorder
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(~85% of patients) or PKD2 genes (~15% @
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of patients), which encode the proteins
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