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RNAi Therapy for Hypercholesterolemia
Rationale for PCSK9

Hypercholesterolemia/PCSK9
Well validated target
» Gain and loss of function mutations
ï Rodent and Human (gf) and (lf) mutations

ï PCSK9 expressed in liver (delivery)

ï Early clinical markers of 

activity possible (PCSK9, LDLc,  ApoB)

Alnylam PCSK9 program
Discovery of pM active PCSK9 

siRNAs

Formulations or conjugates for 

delivery

Proof of concept
» Multiple rodent models, NHPôs

Collaboration with UT Southwestern
» Horton, Hobbs, Brown and Goldstein
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RNAi Product Platform
Turning siRNAs into Drugs
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Phosphorothioate 2ôOMe, 2ôF

Cholesterol, others

Bioinformatics, in vitro assays

Incorporate minimal number of 

modifications required for appropriate 

pharmaceutical properties

·Select
» In silico design

» In vitro assays

·Stabilize
» Chemistry

·Deliver
» Formulations

» Conjugates



0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8
PCS-B2Control

PCS-B2 
pM IC50

T
a
rg

e
t/

G
A

P
D

H

re
la

ti
v
e
 t

o
 c

o
n

tr
o

l 
tr

e
a
te

d
No Evidence of Off-Target Silencing 

by PCS-B2

5

Endogenous Genes at High Concentration of PCS-B2 

in vitro (Hep3B, RNAiMax, 1uM)

ORMDL2 TAPT1 MYEF2 LOC442252 RFT1 PCSK9BMP6



Medium

Medium plus transfection reagent

Neg Control siRNA
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PCS-B2 Has No Effect On Cell Proliferation In 4 Different 

Cell Lines  (Hep3B, Cos7 Cells Example)
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Lipid Nanoparticlesfor Systemic RNAi
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Multi-component lipid 

formulation
» Cationic lipid

» Structural lipid

» PEG lipid

» Cholesterol

Highly efficient for liver 

delivery
» Hepatocyte-specific gene 

silencing achieved

ÅLow surface charge

ÅSmall uniform size particle <100 nm



RNAi Silencing of PCSK9 
in Rats
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Frank-Kamenetsky et. al., Proc. Natl Acad. Sci., Aug 2008



RNAi Silencing of PCSK9 Decreases Total Cholesterol in Rats

Duration and Lack of Fatty Liver

Day 0 X

LNP-siRNA 

5mg/kg
Hepatic cholesterol and triglycerides

Total serum cholesterol 

N=6/group

* P<.05 (ANOVA) at up to day 16
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PCSK9 mRNA is down modulated in hCETP/hApoB100 

Transgenic Mice 
LDL particle number lowering 
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Day 0

N=4/group

3

LNPX-PCS siRNA
(5mg/kg)

liver PCSK9 mRNA

NMR LipoProfile: LDL and HDL particle number
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RNAi Silencing of LDLcand PCSK9 Protein 
Non-Human Primates

Acute and durable effects after a single 30 minute infusion

PCSK9 plasma levels reduced by up to 70% of pre-dose levels

Rapid reductions in LDL cholesterol levels by 40-60%
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