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Forward-Looking Statements

This presentation has been prepared by Dicerna Pharmaceuticals, Inc. (“we,” “us,” “our,” “Dicerna,” or the “Company”) and includes forward-looking statements.
Forward-looking statements are subject to risks and uncertainties that could cause actual results to differ materially from those expressed or implied in such
statements. Applicable risks and uncertainties include, but are not limited to, those risks identified under the heading "Risk Factors" included in the Company’s most
recent Form 10-K filing and in other subsequent filings with the Securities and Exchange Commission. These risks and uncertainties include, among others, the impact
to, and potential for delays in, the current and future conduct of the business of the Company, its clinical programs and operations as a result of the COVID-19
pandemic; the cost, timing and results of preclinical studies and clinical trials and other development activities; the likelihood of Dicerna’s clinical programs being
executed within timelines provided and reliance on the Company’s contract research organizations and predictability of timely enrollment of subjects and patients to
advance Dicerna’s clinical trials; the potential for future data to alter initial, interim and preliminary results of clinical trials, including the Phase 1 proof of concept data
for RG6346, an investigational GalXC RNAi treatment candidate for hepatis B virus and the multidose data from PHYOXTM 3 trial of nedosiran; the unpredictability of the
duration and results of the regulatory review of Investigational New Drug (IND) applications and Clinical Trial Applications that are necessary to continue to advance and
progress the Company’s clinical programs and the regulatory review of submissions relevant to regulatory agencies for marketing approvals, including New Drug
Applications (NDAs); market acceptance for approved products and innovative therapeutic treatments; competition; the possible impairment of, inability to obtain and
costs of obtaining needed intellectual property rights; possible safety or efficacy concerns that could emerge as new data are generated in R&D; that the Company may
not realize the intended benefits of its collaborations; general business, financial and accounting risks; and the risks and potential outcomes from litigation.

Dicerna is providing this information as of this date and does not undertake any obligation to update or revise it, whether as a result of new information, future events
or circumstances or otherwise. Additional information concerning Dicerna and its business may be available in press releases or other public announcements and public
filings made after the date of this information.
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Dicerna™, GalXC™ and PHYOX™ are trademarks of Dicerna Pharmaceuticals, Inc.



The RNAi Modality Has Come of Age
Many Thousands of Patients Have Been Treated With RNAi Therapeutics
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Demonstrated 
safety in large 

population 
studies

Multiple 
committed 

large pharmas

Approved 
Products

Multiple 
candidates in 
registration or 

pivotal 
development

Dicerna was founded in 
2007 to specialize in RNAi

Many of the committed 
pharmas have chosen to 
collaborate with Dicerna in 
RNAi



Our GalNAc-Conjugate GalXC Platform is Highly Liver-Specific
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GalNAc sugars to bind 
hepatocyte ASGPR

Liver-targeted GalXC is the basis of our current core pipeline 
programs and most of our collaboration programs



• PHYOX3 ongoing, three-year, multidose, 
open-label extension study

‒ Participants included in interim analysis 
were PHYOX1 Phase 1 trial participants 
who rolled over into PHYOX3 

‒ Latest interim efficacy analysis includes 
13 participants who had reached Day 180 
(3 participants had not yet reached Day 
180 and were not included)

‒ Values standardized for body surface area

• Mean Uox value reached near-normal 
range by Day 60 and was normal by Day 
180 at 0.44 mmol/1.73 m2 BSA/24 hours

• Mean maximal Uox reduction was 70.9% 
by Day 180 

Positive Interim Results: Nedosiran PHYOX3 Multidose Open-Label Trial
Mean Urinary Oxalate for All Participants (n=13) Was Within the Normal Range at Day 180
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*One participant was missing Uox value at Day 60. 
1.5x NORMAL is included as an additional reference line. Average pre-treatment BL Uox excretion was 1.273 mmol/1.73 m2 BSA/24 hours (mean of 2 screening values).
BL=baseline
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0.5

0.2
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All Participants, Regardless of PH Subtype, Achieved Normal or Near-
Normal Uox Excretion by Day 180



RG6346 Showed Strong, Durable Reduction in HBsAg Levels at All Doses

• Mean maximal HBsAg reduction was 
1.88 log10 IU/mL (3 mg/kg cohort)

‒ 6 mg/kg cohort ongoing (only 2 of 4 
participants had reached Day 112)

• HBsAg reductions maintained 
through Day 336.  Rebound not yet 
observed.

• Longest-treated participant has 2.21 
log10 IU/mL reduction at Day 392

• 6 of 10 Group C participants who 
completed Day 112 had HBsAg <100 
IU/mL at last reported visit

Validates Predicted Long Duration of Effect
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Results shown as of June 25, 2020 data cutoff; 4 participants dosed with RG6346
in each dosing cohort at each time point unless otherwise noted

Days

Conditional Follow-Up

*

*
ⱡⱡⱡ

ⱡⱡ

n=2 (1.5 mg/kg)
n=2 (6 mg/kg)
n=3 (1.5 mg/kg)
n=3 (3 mg/kg)
n=3 (6 mg/kg)

*

*

*

ⱡ*
*

ⱡ

ⱡ

ⱡ

ⱡ

ⱡ
ⱡ

Group C Dosing Cohorts



Screening GalXC Candidates in NHP Liver is Routine and Identifies 
Payloads for Extrahepatic Programs

• DGAT2 is a target of interest in NAFLD/NASH, 
T2DM and dyslipidemia, both as a monotherapy 
and in combination with other agents

‒ 95% KD achieved; return to baseline is 
predicted to take 4-5 months

• Up to 10 GalXC candidates can be screened in 
each nonterminal NHP study

• RNAi chemistry and GalNAc configuration is 
relatively fixed, most of the variation is in the 
sequence

• In addition to measuring mRNA KD, RNASeq
is typically performed to assess off-target 
potential. Plasma/tissue exposure and RISC 
loading is also included for certain studies

6 mg/kg sc qdx1, Cynomolgus Monkeys, n=5/cohort; Normalized to Time-matched PBS Controls



Platform Expansion to Achieve Effective Extrahepatic Delivery
Including Central and Peripheral Nervous Tissues and Other Extrahepatic Tissues
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New chemistries
New Ligands

Additional delivery 
modalities

Our RNAi platform provides remarkable flexibility for medicinal chemistry optimization and expansion

• We are modifying the fundamental nucleic acid composition of oligonucleotides to enhance pharmacological properties

• Optimization of nucleic acid composition alone can drive significant extrahepatic delivery function

• We are utilizing a broad range of molecular weights, secondary structures and chemistries

Length vs. 
chemistry

Length vs. 
chemistry



GalXC-Derived Lipid Conjugates Enable Robust mRNA KD in Multiple Tissues
Including Central and Peripheral Nervous Tissues and Other Extrahepatic Tissues

• Acyl groups are chemically diverse: impact of carbon number, 
degree of saturation, valency and other parameters are being 
empirically determined

• Different lipid configurations are optimal for different 
applications

• Inline synthesis using proprietary amidites

• Preliminary preclinical therapeutic is comparable to GalNAc

• Potential to combine with other targeting technologies
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Acyl Chain Length Versus Regional CNS Activity 
250 ug, ICV Administration, 7 Days Post-dose

• Broad distribution and 
activity throughout the 
brain and spinal cord 

• Acyl chain length impacts 
RNAi potency

• Optimal acyl chain length 
depends on the target 
cell type



mRNA Silencing in Multiple Mouse Tissues After a Single Dose of 
A GalXC-Derived Lipid Conjugate at Well Tolerated Doses

• 300 mg/kg:  No body 
weight changes, serum 
chemistry effects or 
marked histopathology 
findings

• >80% KD achieved in 
adipose, muscle, 
adrenal and heart

10-300 mg/kg sc, qdx1; CD-1 Mice 



Knockdown of Aldh2 and a Cardiometabolic Disease Gene Target in White 
and Brown Adipose Tissue With GalXC-Derived Lipid Conjugates 
2 Weeks Post-dose, 15 mg/kg sc Single Dose (qdx1), C57/B6 Mice
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• Generalized performance: Applicable to any mRNA target expressed in the tissue of interest



Dgat2 in Adipose and Liver After Chronic Dosing in NASH Model Mice
GalNAc (5mg/kg;qWx6) and Acyl Chain Conjugates (15mg/kg;qWx6), Dosing Initiated After 42 Weeks of NASH Diet
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• NAFLD/NASH, MD and dyslipidemias could benefit from simultaneous gene silencing in liver and adipose  



Dmpk mRNA Reduction in Diverse Mouse Skeletal Muscle Groups
15 mg/kg sc, 14-28 Days Post-dose
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• Consistent KD across multiple skeletal muscles
• Little or no recovery of target mRNA 4 weeks after a single subcutaneous dose 



Broad RNAi Activity in Diverse Tissue Types in Nonhuman Primates

• Up to 85% 
target reduction 
detected in both 
peripheral tissue 
types in 
cynomolgus 
monkeys

• Onset of RNAi 
activity was 1-2 
weeks post-dose

• No adverse effects 
observed at either 
dose level

ALDH2 mRNA Measured 4 Weeks After a Single Subcutaneous Dose in Cynomolgus Macaques



Rodents are Predictive of Extrahepatic Activity of GalXC-Derived 
Lipid Conjugates in NHPs

• SAR and medicinal chemistry screening in rodents enables rapid, reliable translation into 
monkeys, unlike some lipid-based approaches in the past

Mouse Sampled at Two Weeks; NHP Samples at Four Weeks
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Enhanced Extrahepatic Delivery Functions
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± Non-GalNAc ligands 
(e.g. small molecules, 
peptides, Fabs, etc.)5′

3′

• The nucleic acid itself can be the pharmacophore to achieve delivery and RNAi activity

• Tissue and cell type tropism can be tuned by optimizing NA chemistry after fixing the lipid moiety 

• Systematic iterations identifies derivatives with increased potency in extrahepatic tissues

Acyl group FIXED
Sequence and chemistry FIXED 

Target sequence FIXED
Ribose chemistry MODIFIED 

Backbone chemistry MODIFIED 



Improving RNAi Potency and Tuning Muscle/Liver Selectivity 
Through Payload Chemistry Modification
GalXC-derived lipid conjugates; 15 mg/kg s.c. in Mice, 2- and 4-Weeks Post-dose

Example: Compound 1 affects 
potency but not tissue selectivity

Example: Compound 2 improves 
muscle/liver selectivity



In Situ Imaging Suggests Non-Homogeneous Knockdown in Some Tissues
15 mg/kg, 2 Weeks Post Dose in CD-1 Mice; In-situ Hybridization for Aldh2 mRNA
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Control 2 Weeks Post-Dose

Control

Skeletal 
Muscle

Adrenals

Myofibrils
Myofibrils

Zona Fasciculata
(cortisol-producing cells) 

Zona Fasciculata (ZF)
(cortisol-producing cells, 

robust KD) 

2 Weeks Post-Dose

Zona Glomerulosa (ZG)
(aldosterone producing 

cells; No KD) 



Adrenal Gland Application: Melanocortin 2 Receptor (MC2R) as a 
Potential Target for Cushing’s/Hypercortisolism

• Cushing’s syndrome (CS) is a multisystemic disorder characterized 
by hypercortisolism  

‒ Primary symptoms include weight gain/metabolic syndrome, fatty 
tissue deposits, facial abnormality, general weakness and bruising

• Regulation of synthesis and release of cortisol: Hypothalamus-
pituitary-adrenal (HPA) axis 

‒ In response to physiological cues, hypothalamic neurons secrete 
CRH which stimulates the release of ACTH from the pituitary gland 

‒ ACTH promotes the secretion of cortisol by the adrenal cortex by 
engaging MC2R, encoded by the MC2R gene

• MC2R antagonism is a potential treatment option for ACTH-
dependent hypercortisolism

Background

20

Adapted from Xiao et al, 2015



Cushing’s Disease Model: GalXC-Derived Lipid Conjugate Targeting 
Mc2r Effectively Reduced Tumor-Mediated Hypercortisolism

• Plasma corticosterone levels 
were elevated 4- and 8- fold at 
days 21 and 35, respectively

• RNAi treatment decreased 
plasma corticosterone by up to 
70%; corresponding to within 
2x ULN

15 mg/kg q2wx2 sc, Takedown 2 Weeks After Second Dose
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Silencing of Mc2r and Mrap mRNA in Adrenal Gland

• Melanocortin 2 Receptor Accessory proteins 
(MRAPs) enable trafficking of MC2R to the cell 
surface and promote downstream signaling

• Mrap is transcriptionally upregulated in 
response to the pituitary tumor

Day 35; RNAi Conjugates Dosed q2wx2 sc In Pituitary Tumor Harboring Mice

Adapted from H. Raff and T. Carroll, J Physiol 593.3 (2015) pp 493–506

Cortisol
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The Pituitary Tumor Causes Highly Abnormal Adrenal Physiology

• The adrenals of tumor-bearing mice 
consisted of a significantly enlarged 
cortical layer due to hypertrophy and 
hyperplasia of the cells of the ZF

‒ These observations are similar to 
clinical findings in humans

• Independent and blinded pathologist 
scoring performed to assess the extent 
of changes in tissue morphology

Adrenal Glands From Cushing’s Disease Mice, RNAi Conjugates Dosed q2wx2 sc
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ZG – Zona Glomerulosa; ZF – Zona Fasciculata; M – Medulla 
ZX/ZR - Zona Reticularis [function not defined in rodents]

Scale bars – 100um 

MC2R RNAi



Histopathology: Adrenal Gland Size Decreases Towards Baseline 
After RNAi Treatment

• Larger adrenal glands in tumor-bearing mice as 
measured by the long and short axes 

‒ RNAi-treated mice have smaller adrenal glands 
compared to PBS animals 

Adrenal Gland Size Measurements; RNAi Conjugates Dosed q2wx2 sc

Long adrenal axis
Short adrenal axis



Expansion of Dicerna’s Therapeutic Nucleic Acid Platforms and Programs

• We are developing nucleic acid technologies independent of the hepatic GalNAc/ASGPR system

• One of the technologies we are investigating for extrahepatic delivery, GalXC-derived lipid 
conjugates, is highly active in CNS, skeletal muscle, adipose tissue, adrenal glands and other 
tissues in rodents and nonhuman primates at well-tolerated dose levels

• Novel and previously-characterized nucleic acid chemistries can be leveraged to tune potency, PK, 
biodistribution and intracellular trafficking

• Platform development for specific extrahepatic target/indication pairs is in progress

Going Beyond GalXC
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Pharmacology

Medicinal Chemistry

Translational Biology

Research Project Management

Executive Leadership Team

New Product Planning / Program Development
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Dicerna R&D: Our Innovative Cross-Functional Teams!

Neuro Discovery

RNAi Discovery

Program Development

www.dicerna.com/careers.at.dicerna
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