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Example 2. In vitro and in vivo screening.

[0432] A subset of these duplexes was evaluated for efficacy in single dose free uptake assays in Cynomolgus monkey
hepatocytes. Briefly, primary Cynomolgus monkey hepatocytes (PCH}were treated with the conjugated madified siRNA duplexes
at three concentrations, 500nM, 100nM and 10nM. The 100nM and 10nM free uptake assays were performed twice and the
data are represented as average message remaining relative to control +/- the standard daviation (SD}. The 500nM screen

was performed a single time. Table 3 shows the results of these assays.

Table 3. PCSK3 efficacy screen by free uptake in primary Cynamolgous monkey hepatocytes.

DUPLEX ID PCH 500 nM | PCH 100nMAvg | PCH10nMAvg | PCH 100nM SD | PCH 10nM SD
AD-48399 1.08 1.03 0.98 0.09 0.02
AD-48399 0.97 0.95 1.10 0.03 0.09
AD-48308% 0.89 0.98 1.02 0.06 0.06
AD-48399 1.04 1.00 1.01 0.02 0.08
AD-48399 0.92 1.03 0.96 0.02 0.09
AD-48399 1.13 1.03 0.96 0.05 0.01
AD-48400 0.48 0.83 0.90 0.04 0.00
AD-48400.4 0.65 0.78 .89 0.14 0.13
AD-53649.1 0.96 0.98 1.14 0.02 0.07
AD-53650.1 097 0.92 1.15 0.01 0.06
AD-53651.1 1.02 0.98 1.15 0.13 0.10
AD-53852.1 0.83 0.89 1.14 0.20 0.05
ARD-53653.1 0.85 0.95 1.26 0.04 0.07
AD-53654.1 0.84 0.93 1.1¢ 0.02 0.13
AD-53656.1 0.92 0.92 1.07 0.05 0.03
AD-53657.1 0.92 0.88 1.02 0.05 0.03
AD-53658.1 0.89 0.83 0.97 0.04 0.14
AD-53659.1 0.79 0.82 1.05 0.06 0.13
AD-53660.1 0.89 0.86 0.98 0.07 0.07
AD-53661.1 0.92 1.03 1.07 0.02 0.04
AD-53663.1 0.88 0.90 1.08 0.03 0.02
AD-53664.1 0.85 0.86 1.00 0.09 0.13
AD-53665.1 0.92 0.21 1.05 6.01 0.13
AD-53668.1 0.73 0.80 0.85 0.08 0.02
AD-53667.1 6.95 0.96 1.12 0.06 0.03
AD-53668.1 1.03 0.89 1.17 0.03 g.12
AD-53669.1 1.12 0.90 1.06 0.01 0.15
AD-53670.1 0.85 0.88 1.00 0.06 0.06
AD-53671.1 0.87 0.20 0.93 0.02 0.04
AD-53672.1 0.87 0.86 0.95 0.04 0.16
AD-53674.1 0.69 0.75 0.92 0.08 0.02
AD-53675.1 0.99 0.92 1.17 0.1 0.06

121




10

15

20

25

30

35

40

45

50

55

EP 2 929 031 B9

{continued)
DUPLEX ID PCH 500 nM | PCH100nMAvg | PCH10nMAvg | PCH 100nM SD | PCH 10nM SD
AD-53676.1 0.90 0.87 1.10 0.03 0.08
AD-53677.1 1.22 0.86 1.12 0.10 0.04
AD-53678.1 1.01 0.98 1.03 0.03 0.12
AD-53679.1 0.96 0.85 1.02 0.04 0.11
AD-53680.1 1.21 0.94 0.99 0.03 0.01
AD-53681.1 1.02 0.94 1.01 0.01 0.1
AD-53682.1 0.98 0.80 1.01 0.08 o
AD-53683.1 0.95 0.80 1.01 0.02 0.08
AD-53684 .1 1.14 1.01 1.01 0.08 0.07
AD-53685.1 (.96 0.92 1.03 0.00 0.07
AD-53687.1 1.31 0.91 1.02 0.02 0.11
AD-53688.1 0.90 0.95 0.96 0.03 0.03
AD-53688.1 0.97 0.95 1.05 0.04 0.07
AD-53690.1 0.82 0.97 0.99 0.13 0.08
AD-53691.1 0.29 1.01 0.97 0.01 0.12
AD-53692.1 1.11 0.91 1.00 0.04 0.03
AD-53683.1 1.02 0.96 1.02 0.04 0.10
AD-53694.1 1142 0.98 0.97 0.07 0.06
AD-53695.1 0.97 1.04 0.94 0.1 0.08
AD-53696.1 0.85 0.91 1.23 0.10 0.01
AD-53697.1 0.89 0.91 1.08 0.03 0.00
AD-53698.1 0.90 0.86 1.15 0.06 0.01
AD-53699.1 0.84 0.85 1.07 0.00 0.03
AD-53700.1 0.83 1.02 1.21 0.02 0.15
AD-53701 1 1.01 0.96 1.12 0.00 0.17
AD-537021 0.95 0.94 1.06 0.05 0.16
AD-537031 0.82 0.85 1.04 0.07 0.13
AD-53704.1 0.82 0.97 0.94 0.04 0.02
AD-53705.1 0.96 0.98 1.00 0.11 0.15
AD-53706.1 0.90 0.97 1.03 0.01 0.20
AD-53707.1 0.86 0.98 1.1 0.14 0.24
AD-53708.1 1.10 0.94 1.05 0.02 0.15
AD-53709.1 0.79 0.84 1.08 0.01 0.18
AD-53710.1 1,03 0.91 1.06 0.01 0.09
AD-53711.1 0.90 0.90 0.99 0.00 0.28
AD-53712.1 0.97 0.92 0.97 0.00 0.12
AD-63713.1 0.98 0.93 1.07 0.01 0.16
AD-53714.1 1.09 0.86 0.99 0.03 0.09
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{confinued)
DUPLEX D PCH 500 nM | PCH100nMAvg | PCH10nMAvg | PCH 100nM SD | PCH 10nM SD
AD-53715.1 1.04 0.83 0.94 0.06 0.06
AD-53716.1 0.82 0.85 1.02 0.05 0.14
AD-53717.1 0.98 0.94 0.98 0.1 0.12
AD-53718.1 0.89 1.04 1.01 0.18 0.01
AD-53719.1 0.98 1.05 1.05 0.06 0.17
AD-83720.1 1.02 0.88 1.08 0.01 0.16
AD-53721.1 0.88 0.95 1.03 0.07 o
AD-53722.1 0.88 0.95 1.01 0.06 0.12
AD-53723 .1 0.89 0.89 1.02 0.10 0.06
AD-53724 1 0.98 0.83 1,00 0.13 0.01
AD-53725.1 1.04 1.05 1.09 0.19 0.11
AD-53726.1 0.87 0.88 0.88 0.00 0.02
AD-53727.1 0.82 0.92 1.02 0.05 0.13
AD-53728.1 0.86 0.93 1.06 0.03 0.08
AD-53729.1 0.86 0.81 1.02 0.12 0.03
AD-53730.1 1.01 0.95 1.02 0.07 0.01
AD-83731.1 0.99 0.98 1.00 0.08 0.07
AD-B3732.1 0.93 0.86 1.01 0.12 0.11
AD-53733.1 1.06 1.02 1.08 0.05 0.06
AD-53734.1 0.95 0.93 1.04 0.12 0.05
AD-53735.1 1.00 0.93 1.04 0.02 0.08
AD-53736.1 0.80 1.09 1.16 0.05 0.01
AD-53737.1 0.94 0.93 1.00 0.02 0.09
AD-53738.1 0.93 0.78 0.93 0.03 0.01
AD-53738.1 1.11 0.80 0.90 0.05 0.00
AD-53740.1 0.86 0.92 0.97 0.08 0.01
AD-53741 .1 0.96 0.84 0.92 0.00 0.07
AD-53742.1 1.03 0.93 1.03 0.04 0.06
AD-53743.1 0.92 0.98 1.05 0.08 0.14
AD-53744.1 0.95 1.02 1.03 ¢.08 0.12
AD-53745,1 0.81 0.99 1.1 0.10 0.18
AD-53746.1 0.65 0.83 1.04 0.07 0.18
AD-53747.1 0.82 0.88 1.02 0.05 0.13
AD-53748.1 0.48 0.59 0.72 0.06 0.07
AD-53749.1 0.93 0.90 1.04 0.12 0.16
AD-53750.1 0.80 1.02 0.97 0.02 0.10
AD-53751.1 0.82 0.87 1.02 0.19 0.16
AD-53752.1 673 0.88 0.99 0.06 0.18
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{continued)
DUPLEX ID PCH 500 nM | PCH100nM Avg | PCH10nMAvg | PCH 100nM SD | PCH 10nM SD
AD-53753.1 0.87 0.97 1.06 0.07 0.19
AD-53754.1 0.43 0.58 0.72 0.10 0.05
AD-53755.1 1.01 0.99 1.03 0.03 0.02
AD-53757 1 0.98 0.91 1.07 0.05 0.13
AD-53758.1 0.63 0.73 0.92 0.05 0.00
AD-53759.1 0.91 0.92 0.99 0.02 0.08
AD-53760.1 0.51 0.67 0.80 0.03 0.12
AD-53761.1 0.89 1.07 1.10 0.11 0.18
AD-53762.1 1.06 1.00 0.96 0.12 0.10
AD-53783.1 0.95 1.10 1.00 0.07 0.09
AD-53764.1 0.99 0.94 0.99 0.05 0.16
AD-E3765.1 0.92 0.87 0.86 0.09 0.1
AD-53766.1 0.75 0.78 0.86 0.09 0.14
AD-53767.1 1.01 1.02 0.97 0.05 0.18
AD-53768.1 0.89 1.07 0.97 0.09 0.15
AD-53769.1 0.88 1.11 0.95 0.05 0.11
AD-53770.1 0.76 1.01 0.98 0.01 Q.12
AD-B3771.1 0.70 0.74 0.84 0.06 0.12
AD-53772.1 0.72 0.83 0.85 0.04 0.1
AD-53773.1 0.96 1.00 0.98 0.05 0.07
AD-53774.1 0.75 0.92 1.01 0.06 0.14
AD-53776.1 0.78 0.94 0.97 0.1 0.08
AD-B3777 .1 067 0.68 0.74 0.11 0.01
AD-53778.1 0.74 0.73 0.92 0.13 0.14
AD-53779.1 1.00 0.98 0.95 0.14 0.04
AD-53780.1 0.80 0.92 0.98 0.12 0.05
AD-53781.1 0.84 0.95 1.00 0.17 0.06
AD-53782.1 0.87 0.92 0.90 0.1 0.02
AD-53783.1 0.71 0.79 0.78 0.14 0.03
AD-53784.1 0.68 0.82 0.86 0.10 0.10
AD-53785.1 1.10 0.96 0.98 0.09 0.07
AD-53786.1 098 0.89 0.95 0.20 0.14
AD-53787 1 123 0.93 1.00 0.11 0.21
AD-53788.1 0.95 0.90 0.94 0.17 0.08
AD-53789.1 0.55 0.60 0.78 0.09 .08
AD-53790.1 0.70 0.91 1.04 0.08 0.16
AD-b3791.1 047 0.67 0.92 0.12 0.09
AD-53792.1 0.52 0.75 0.89 0.06 0.04
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(continued)
DUPLEXID PCH 500 nM | PCH100nMAvg | PCH10nMAvg | PCH 100nM SD | PCH 10nM 8D
AD-53783.1 0.88 1.03 1.07 0.20 0.09
AD-53794 1 0.85 1.00 1.09 0.17 0.22
AD-53795.1 0.58 0.71 1.00 0.10 6.12
AD-53796.1 0.62 0.78 0.96 0.07 0.12
AD-53797.1 072 0.78 0.93 0.12 0.10
AD-53798.1 0.50 0.55 0.76 0.08 0.03
AD-53799.1 0.98 0.92 1.10 0.1 0.21
AD-53800.1 0.59 0.65 0.87 G.15 0.14
AD-53801.1 0.81 0.84 1.05 0.14 0.18
AD-53802.1 0.68 0.79 1.03 0.13 0.13
AD-53803.1 0.51 0.53 0.77 0.09 0.05
AD-53804.1 0.94 0.86 1.05 0.15 0.15
AD-53805.1 0.95 0.93 1.03 0.12 .19
AD-53806.1 0.38 0.45 0.78 0.05 0.12
AD-53807.1 0.85 0.95 1.15 0.09 0.24
AD-53808.1 0.81 0.85 0.93 0.08 0.1
AD-53809.1 0.50 0.62 077 0.00 0.12
AD-53810.1 0.84 0.82 0.98 0.16 0.22
AD-53811.1 0.94 0.95 1.00 0.10 0.11
AD-53812.1 0.61 0.76 0.97 0.14 0.22
AD-53813.1 0.87 0.76 0.94 0.01 0.15
AD-53814 1 0.58 0.67 0.84 0.1 0.19
AD-53815.1 0.48 0.50 0.72 0.09 0.17
AD-53816.1 0.82 0.91 0.93 0.08 0.10
AD-53817.1 0.92 .94 i.07 0.13 0.36
AD-53818.1 0.83 0.99 0.99 0.07 0.41
AD-53818.1 0.61 0.75 0.88 0.24 0.16
AD-53820.1 0.71 0.81 0.92 0.17 0.04
AD-53821.1 0.56 0.54 0.68 0.13 0.05
AD-53822.1 1.24 0.88 1.05 0.12 0.17
AD-53823.1 1.03 0.86 0.99 0.1 0.18
AD-53824 .1 076 0.73 0.93 0.16 0.1
AD-53825.1 0.57 0.63 0.82 0.18 0.04
AD-53826.1 0.54 0.51 0.78 0.08 0.07
AD-53827.1 0.99 0.91 1.05 0.12 0.08
AD-53828 1 0.69 0.77 0.87 0.09 0.16
AD-53829.1 072 0.91 Q.95 0.11 0.18
AD-53830.1 0.48 0.73 6.76 0.1 0.01
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(continued)
DUPLEX ID PCH 500 nM | PCH100nMAvg | PCH 10nMAvg | PCH 100nM 8D | PCH 10nM 8D
AD-53831.1 0.97 0.92 1.00 0.22 0.25
AD-53832.1 0.68 0.63 0.81 0.16 0.02
AD-53833.1 0.82 0.90 0.84 0.20 0.03
AD-53834.1 1.16 0.93 0.86 0.16 0.02
AD-53835.1 0.88 0.79 0.81 0.18 0.03
PBS 0,80 1.02 0.99 0.04 0.15

[0433] The modified and conjugated PCSK9 siRNA duplexes were also evaluated for efficacy by transfection assays
in three human cell lines. PCSKY siRNAs were transfected in three different cell lines, HelLa, Hep3B and HepG2 at two
doses, 10nM and 0.1nM. The results of these assays are shown in Table 4 and the data are expressed as a fraction of
the message remaining relative to control,

[0434] Figure 1 shows that there is a general reproducibility in the sliencing activity of the PCSK3 duplexes between
the free uptake assays and the transfection assays.

[0435] The ICgq values for selected duplexes by free-uptake in Cynomologous cells and by transfection in Hep3B cells
are shown in Table 5.

Table 4. PCSK9 efficacy screen by transfection in human cell lines.

DUPLEX 1D | Hela, 10nM | Hala, 0.4nM | Hep3b, 10nM | Hep3b, 0.1nM | HepG2, 10nM | HepGZ, 0.1hM
AD-48389 0.94 0.90 1.18 1.03 1.34 1.056
AD-48399 0.80 1.03 0.87 0.88 0.84 0.91
AD-48399 0.88 1.14 0.90 0.99 0.92 1.04
AD-48399 1.22 0.97 0.85 0.88 0.81 0.92
AD-48389 1.04 0.81 1.01 1.10 1.03 1.08
AD-48399 1.06 1.20 1.14 1.04 1.18 1.01
AD-48400 0.05 0.63 0.10 0.51 0.17 0.69
AD-48400.4 0.06 0.28 0.14 0.31 0.13 0.32
AD-53649.1 0.84 1.05 1.07 0.94 0.97 1.14
AD-53650.1 0.16 0.87 0.41 0.87 0.52 112
AD-53651.1 047 0.86 0.49 0.92 0.71 1.08
AD-53652.1 0.34 0.93 0.50 0.96 0.40 1.21
AD-53653.1 0.36 0.99 0.43 1.01 0.52 1.13
AD-53654.1 0.85 1.06 0.99 0.92 0.95 1.06
AD-53656.1 0.46 092 0.78 0.98 0.80 0.74
AD-53657 .1 0.71 0.97 0.75 1.01 0.81 0.94
AD-53658.1 0.32 0.97 0.50 0.9 0.68 1.06
AD-53659.1 0.11 0.86 0.24 0.83 0,22 0.94
AD-53660.1 0.36 112 0.43 0.99 .44 1.31
AD-53661.1 0.94 1.07 0.85 0.95 0.88 0.92
AD-53663.1 0.82 1.03 0.74 1.06 1.04 1.04
AD-53664.1 0.60 0.94 0.61 1.06 0.85 1.28
AD-53865,1 0.33 1.00 0.55 1.01 0.45 112
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{continued)
DUPLEX 1D | Hela, 10nM | Hela, 0.1nM | Hep3b, 10nM | Hep3b, 0.1nM | HepG2, 10nM | HepG2, 0.1nM
AD-53666.1 0.08 0.88 0.22 0.97 0.21 1.08
AD-53667.1 0.94 1.07 0.95 0.96 0.85 1.02
AD-53668.1 0.27 0.88 0.36 1.07 0.35 1.13
AD-53669.1 0.81 1.02 0.83 1.08 1.36 1.24
AD-53670.1 0.55 0.94 0.52 0.48 0.45 1.13
AD-53671.1 0.68 1.07 0.78 1.02 0.82 1.27
AD-53672.1 0.22 1.04 0.38 1.06 0.34 1186
AD-53674.1 0.08 0.67 0.16 0.85 0.15 0.80
AD-53675.1 0.25 1.04 0.43 0.95 0.38 1.04
AD-53676.1 0.81 0.94 0.80 1.14 0.98 1.06
AD-53677 .1 0.45 0.90 0.70 0.98 0.70 1.14
AD-53678.1 0.41 1.02 0.72 1.04 0.70 1.15
AD-53679.1 0.44 0.83 0.58 0.88 0.50 0.95
AD-53680.1 0.36 0.89 0.55 0.98 0.52 0.96
AD-53681.1 0.33 0.93 0.57 1.12 0.54 1.11
AD-53682.1 0.84 0.94 0.85 1.06 0.93 1.13
AD-53683.1 0.65 0.78 0.95 1.05 0.73 1.06
AD-53684.1 0.57 0.98 0.7¢ 0.2 0.62 1.08
AD-53685.1 0.85 0.90 0.94 0.95 0.69 0.98
AD-53687.1 0.15 0.83 0.39 1.09 0.34 1.23
AD-53688.1 0.45 0.89 0.72 1.01 0.57 1.19
AD-53689.1 0.56 0.93 1.04 1.14 0.59 1.24
AD-53690.1 045 0.79 0.53 1.26 0.41 1.22
AD-53691.1 0.82 1.03 0.91 1.22 0.57 1.05
AD-53692.1 0.68 0.81 0.81 0.89 0.82 1.06
AD-53693.1 0.61 0.92 0.85 0.81 0.53 1.03
AD-53694.1 0.59 0.87 0.58 1.01 0.53 0.82
AD-53695.1 0.91 0.78 1.02 1.23 1.14 1.1
AD-53696.1 0.57 0.98 0.82 1.01 0.68 1.05
AD-53697.1 0.31 1.04 0.40 0.95 0.24 0.90
AD-53698.1 0.17 0.97 0.31 0.92 0.32 0.84
AD-53699.1 0.29 1.00 0.47 0.90 0.47 1.23
AD-53700.1 0.81 1.07 0.94 0.99 0.97 1.08
AD-53701.1 0.89 1.07 0.96 0.84 085 0.93
AD-53702.1 0.45 1.03 0.84 1.08 0.72 0.99
AD-53703,1 0.18 0.79 0.28 0.97 0.29 0.90
AD-53704.1 0.77 0.80 (.88 1.06 0,81 0.95
AD-53705.1 0.63 0.89 0.81 1.08 0.76 0.97
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{continued)
DUPLEX 1D | Hela, 10nM | Hela, 0.1nM | Hep3b, 10nM | Hep3b, 0.1nM | HepG2, 10nM | HepG2, 0.1nM
AD-53706.1 0.39 0.82 0.41 1.00 0.48 0.88
AD-53707.1 042 0.97 0.60 0.83 0.54 0.80
AD-53708.1 0.49 0.95 .82 0.96 1.07 1.09
AD-83709.1 0.19 0.80 0.43 0.85 0.38 1.056
AD-53710.1 0.66 1.00 0.82 0.85 0.69 1.08
AD-53711.1 040 0.80 0.45 0.95 0.23 1.03
AD-53712.1 0.47 0.99 0.81 0.94 0.62 0.97
AD-53713.1 0.52 1.05 0.69 0.83 0.79 0.94
AD-53714.1 0.43 1.01 0.71 1.11 0.75 1.12
AD-53715.1 0.23 0.99 0.68 1.24 0.58 1.09
AD-53716.1 0.39 1.00 0.52 0.98 0.51 0.80
AD-53717.1 0.20 0.84 0.33 1.02 041 1.09
AD-53718.1 0.35 1.08 0.33 1.02 0.45 0.97
AD-53718.1 0.58 0.96 0.74 0.84 0.79 1.01
AD-53720.1 0.31 1.00 0.55 1.09 0.48 1.24
AD-53721.14 0.26 1.02 0.62 0.92 0.49 0.94
AD-537221 0.50 0.99 0.86 0.99 0.87 1.26
AD-53723.1 0.28 0.86 0.37 0.92 0.54 1.11
AD-53724.1 0.18 1.11 0.20 0.98 0.36 1.05
AD-53725.1 0.47 1.00 0.63 0.85 0.60 1.04
AD-53726.1 018 1.01 0.42 0.96 0.41 1.21
AD-53727 1 0.55 082 0.77 1.08 0.68 1.35
AD-53728.1 044 0.92 0.65 1.1 0.68 1.44
AD-53728.1 0.1 0.92 0.25 0.94 0.1 1.01
AD-53730.1 0.31 0.91 0.51 1.05 0.59 1.34
AD-53731.1 0.26 0.63 0.42 0.85 0.44 1.07
AD-53732.1 017 0.87 0.29 0.99 0.36 098
AD-53733.1 1.06 072 1.21 1.14 1.07 1.28
AD-53734.1 0.79 0.92 0.93 0.98 0.90 1.33
AD-53735.1 0.54 0.87 0.83 1.42 0.66 1.24
AD-53736.1 0.40 0.69 0.76 1.09 0.76 1.1
AD-53737.1 0.29 0.82 C.41 1.04 0.39 0.96
AD-53738.1 0.19 0.70 0.24 1.09 0.28 1.10
AD-53739.1 0.91 0.94 0.72 1.07 0.78 1.09
AD-53740.1 0.17 1.06 0.42 1.07 0.32 1.056
AD-53741.1 0.17 0.91 0.32 0.99 0.41 1.05
AD-53742.1 0.56 1.07 0.69 0.97 0.72 1.08
AD-53743.1 0.71 0.99 0.75 0.76 0.58 1.08
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{continued)
BUPLEX ID | Hela, 10nM | Hela, 0.1nM | Hep3b, 10nM | Hep3b, 0.1nM | HepG2, 10nM | HepG2, C.1nM
AD-53744 1 0.13 0.86 0.50 0.69 0.36 0.87
AD-53745.1 0.46 0.91 0.78 0.72 0.87 0.94
AD-53748.1 0.13 0.82 0.23 0.50 0.28 0.90
AD-53747 .1 0.29 1.08 0.54 0.77 0.50 1.07
AD-53748.1 0.04 0.22 0.12 0.21 0.20 032
AD-53749.1 0.56 0.76 0.48 0.81 0.53 0.85
AD-53750.1 0.61 0.75 0.69 0.81 0.81 1.07
AD-53751.1 0.25 0.69 0.37 0.72 0.26 0.77
AD-53752.1 0.11 0.43 0.13 0.40 0.16 0.61
AD-53753.1 0.70 0.76 0.75 0.92 0.63 1.09
AD-53754.1 0.08 0.31 0.10 0.34 0.12 0.40
AD-53755.1 0.46 6.91 0.66 0.84 0.56 0.79
AD-53757 .1 0.61 0.90 0.50 0.89 0.44 0.91
AD-53758.1 0.1 0.31 0.11 0.29 0.11 0.60
AD-53759.1 0.61 0.87 0.57 0.84 0.56 0.98
AD-53760.1 0.05 0.36 0.14 6.42 012 0.53
AD-53761.1 095 0.99 0.76 0.72 0.55 0.61
AD-53762.1 0.58 1.18 0.74 0.88 0.69 0.88
AD-53763.1 0.186 0.86 0.19 0.64 0.21 0.76
AD-53764.1 0.70 0.91 0.54 0.85 0.59 0.94
AD-B3765.1 0.16 0.63 0.38 0.64 0.3¢ 0.87
AD-53766.1 0.09 0.72 0.16 0.67 0.18 0.63
AD-53767.1 0.30 1.14 0.69 0.83 0.71 0.83
AD-53768.1 0.50 0.08 0.756 0.98 0.52 1.06
AD-53769.1 0.36 1.07 0.26 0.62 0.39 0.83
AD-53770.1 0.27 1.08 0.45 1.00 0.44 1.25
AD-83771.1 0.18 0.62 .19 044 0.21 0.65
AD-53772.1 0.12 0.75 0.30 0.66 0.18 0.85
AD-53773.1 0.39 0.98 0.60 0.84 0.19 1.00
AD-53774.1 0.07 0.54 0.25 0.40 0.20 0.71
AD-53776.1 0.33 0.97 0.45 0.94 0.34 0.95
AD-53777.1 0.06 0.39 0.18 0.30 0.11 0.41
AD-53778.1 0.09 0.72 0.24 0.69 0.23 0.78
AD-53779.1 047 0.66 0.68 0.67 0.57 0.81
AD-53780.1 0.29 0.93 0.81 0.71 0.42 0.92
AD-53781.1 0.41 0.99 0.38 0.87 0.28 1.08
AD-53782.1 0.56 0.47 0.56 0.89 0.41 1.16
AD-53783.1 0.16 0.68 0.32 0.46 0.34 0.61
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{continued)
DUPLEX ID | Hela, 10nM | Hela, 0.1nM | Hep3b, 10nM | Hepdb, 0.1nM | HepG2, 10nM | HepG2, 0.1nM
AD-53784.1 0.15 0.71 0.27 072 0.25 0.80
AD-53785.1 0.17 0.90 0.57 0.71 0.29 0.64
AD-53786.1 0.11 0.78 0.28 048 0.24 0.74
AD-53787.1 0.34 0.72 0.56 1.04 0.46 0.81
AD-53788.1 0.36 0.83 0.46 0.96 0.32 0.65
AD-53788.1 0.09 0.43 0.18 0.42 0.12 0.47
AD-53790.1 0.10 0.74 0.30 0.65 0.31 0.81
AD-B3781.1 0.07 0.51 0.20 0.20 0.16 0.58
AD-53792.1 0.05 0.40 0.11 0.30 017 0.64
AD-53793.1 0.23 1.19 0.42 0.84 0.45 1.12
AD-53794.1 043 1.156 0.85 0.67 042 0.95
AD-53795.1 0.08 0.37 0.15 0,34 0.12 0.48
AD-53796.1 0.07 0.33 0.18 .49 0.15 0.58
AD-53797.1 0.10 0.43 0.16 0.39 0.20 0.62
AD-53798.1 0.04 0.31 0.09 0.29 0.16 0.60
AD-53798.1 0.22 0.71 0.30 0.85 0.27 0.85
AD-53800.1 0.09 0.34 0.16 0.35 0.14 .51
AD-53801.1 0.09 0.28 0.25 0.55 0.20 0.54
AD-53802.1 0.10 0.31 0.20 0.460 0.15 0.72
AD-53803.1 007 0.27 0.08 0.21 0.14 0.29
AD-53804.1 0.18 0.57 0.29 0.47 0.27 0.79
AD-53805.1 0.69 0.85 0.68 0.85 0.48 1.01
AD-53806.1 0.07 0.38 0.18 0.43 0.13 0.50
AD-53807.1 0.29 0.61 6.26 0.71 0.28 0.68
AD-53808.1 0.15 0.68 0.26 0.50 0.28 0.72
AD-53809.1 0.04 0.23 0.17 0,22 0.12 0,31
AD-53810.1 0.31 0.88 0.30 0.55 0.36 .85
AD-53811.1 0.28 0.77 0.33 0.57 0.39 0.87
AD-53812.1 0.12 0.69 0.16 0.62 0.22 0.79
AD-53813.1 0.11 0.33 0.18 0.26 0.17 0.40
AD-53814.1 0.12 0.59 0.57 0.60 .29 0.67
AD-53815.1 0.03 0.27 0.1 0.18 0.18 0.33
AD-53816.1 0.16 0.89 0.24 0.62 0.32 0.75
AD-53817.1 0.26 0.98 0.44 0.69 0.44 1.18
AD-53818.1 0.12 0.71 0.21 0.55 0.21 0.76
AD-53819.1 0.09 0.52 012 045 0.142 0.46
AD-53820.1 0.20 0.96 0.27 0.67 0.34 0.74
AD-53821.1 0.04 0.29 0.10 0.23 0.13 0.29
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{confinued)

DUPLEX ID | Hela, 10nM | Hela, 0.1nM | Hep3b, 10nM | Hep3b, 0.1nM | HepG2, 10nM | HepG2, 0.1nM
AD-53822.1 0.54 1.05 0.60 0.94 0.48 0.98
AD-53823.1 0.21 0.76 0.41 0.59 0.33 0.85
AD-53824 .1 0.16 0.78 0.40 0.51 0.36 0.70
AD-53825.1 0.05 0.40 0.12 0.31 .24 0.73
AD-53826.1 0.04 0.34 010 0.21 0.20 0.34
AD-53827.1 040 1.1 0.40 0.84 0.3 1.18
AD-53828.1 017 0.51 0.23 0.55 0.17 1.14
AD-53829.1 0.06 0.71 0.21 0.58 0.24 1.21
AD-53830.14 0.07 0.27 0.06 0.30 0.156 043
AD-53831.1 0.09 0.56 0.21 0.39 0.16 0.95
AD-53832.1 0.08 0.52 0.26 0.31 0.11 0.76
AD-53833.1 1.04 1.05 0.74 1.24 0.60 1.58
AD-53834.1 0.70 1.14 0.71 0.85 0.38 1.47
AD-53835.1 0.1 043 0.33 0.35 0.09 0.53
PBS 0.67 1.13 0.90 0.90 0.99 0.98

Table 5. PCSKY ICy; values for selected duplexes by free uptake in Cynomologous monkey cells and by transfection
in the Hep3B human cell line.

Transfection Free uptake
Duplex IC50, nM 1C5G, nM

AD-53806.1 0.07 18.00
AD-53748.1 0.06 16.88
AD-53815.1 0.05 39.21
AD-53809.1 0.06 571.00
AD-53821.1 0.05 55.41
AD-53830.1 0.08 ND
AD-53754.1 0.25 67.42
AD-53800.1 0.30 ND
AD-53798.1 0.04 ND
AD-53789.1 0.37 ND
AD-48400.4 0.23 ND

[0436] AD-48400 was also assayed for in vivo efficacy In female mice carrying a human PCSKS transgene randomly
inserted into the genome without disruption of the endogenous PCSKS gene, Briefly, mice were injected subcutaneously
with a single 20 mg/kg dose at Day 0, a single 100 mg/kg dose at Day 0, and five 20 mg/kg doses at Days 0, 1, 2, 3, 4,
and 5. Serum was collected at Days -6, -3, 0, 1,2, 3,4,and 7 and the amount of PCSK3 protein was determinad by
ELISA assay. The rosults of these analyses are depicled in Figure 2 and show that there is a dose response effect with
AD-48400 conjugated to GalNAc at all three dosages tested.

[0437] The six most efficacious duplexes ideintified by the in vitro screens described above, were svaluated for in vivo
efficacy and duration of response. Transgenic PCSKO mice were injected at Days 0, 1, 2, 3, and 4 with elther 5 mglkg
or 25 mglkg of AD-48400, AD-53830, AD-53806, AD-53815, AD-53748, or AD-53798, Serum PCSK® protein levels
were determined by ELISA on Days-3,0,1,2,3,4, 8, 11, 15. 18, 22, 26, 31, and 36. The results are depicted in Figures
3A and 3B.
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Exampla 3. Lead Optimization,

[0438] Based on the efficacy assays described in Example 2 above, PCSK9 siRNAs based on the parent sequences
of AD-53815 and AD-53806 with a variety of chemical modifications were evaluated for efficacy in free uptake assays
in primary Cynomofgous mankey hepatacytes (PCH} at 200nM, 20nM, 2nM, and 0.2nM. For all doses other than 0.2nM
dose, assays were performed twice and dala are expressed as the average fraction message remaining relative to
control. The 0.2nM dose was assayed a single ime. The results of these assays are shown in Table 6.

Table 6. Efficacy screens for lead optimization of AD-53815 and AD-53806 by free uptake in Cynomolgous monkey

hepatocytes,

Parent duplex Duplex ID Z(ATQM 2;)334 ZAF:,“; 0.2nM-384 200nM SD ZgBM 2gg4
AD-53815 AD-53815.5 0.45 0.48 | 0.74 0.95 0.05 0.00 0.05
AD-53815 AD-53815.4 0.43 054 | 084 083 0.00 0.04 0.10
AD-53815 AD-56633.1 0.33 0.52 0.82 0.88 0.04 0.01 0.10
AD-53815 AD-56617.1 0.40 0.65 0.91 1.06 0.03 0.02 0.03
AD-53815 - AD-56623.1 652 0.61 0.87 1.08 0.03 0.04 0.21
AD-53815 AD-56629.1 0.50 062 | 0.87 1.05 0.04 0.13 0.17
AD-53815 AD-56635.1 0.45 0.71 0.92 1.03 0.03 0.02 0.03
AD-53815 AD-56641.1 0.47 0.73 0.84 1.04 0.04 0.00 a7
AD-53815 AD-56625.1 0.49 0.55 0.82 1.12 0.01 0.1 0.16
AD-53815 AD-56631.1 0.48 057 | 0.82 1.05 0.04 0.11 0.06
AD-53815 AD-56637.1 0.48 058 | 0.76 1.01 0.01 0.14 0.13
AD-53815 AD-56643.1 0.59 0.77 | 0.93 1.04 0.05 0.0 0.04
AD-53815 AD-56649.1 0.76 0.87 | 095 1.06 0.02 0.07 0.14
AD-53815 AD-56655.1 0.73 086 | 0.85 0.96 0.01 0.04 0.11
AD-53815 AD-56615.1 0.58 0.70 0.92 0.98 0.00 0.02 0.03
AD-53815 AD-56621.1 0.71 0.76 (.93 0.95 0.18 0.07 0.07
AD-53815 AD-56627 1 0.58 0.72 0.93 0.84 0.01 0.08 0.02
AD-53815 AD-56639.1 0.52 057 | 072 0.94 0.16 0.00 0.04
AD-53815 AD-56645.1 0.32 0.49 0.74 0.88 0.03 0.03 0.14
AD-53815 AD-56651.1 0.71 094 | 0.88 0.88 0.08 0.29 0.12
AD-53815 AD-56610.1 0.31 0.57 0.82 0.93 0.02 0.01 0.04
AD-53815 AD-56616.1 0.47 0.68 0.70 1.01 0.06 0.08 0.34
AD-53815 AD-56622.1 047 066 | 0.88 0.95 0.08 0.10 0.10
AD-53815 AD-56628.1 1.02 1.15 | 1.04 0.99 0.00 012 0.02
AD-53815 AD-56634.1 0.75 0.90 0.97 1.03 0.1 0.04 0.07
AD-53815 AD-56640.1 .58 .78 0.81 1.01 0.10 0.056 0.12
AD-53815 AD-56646.1 0.77 0.94 0.82 0.99 0.09 0.12 0.14
AD-53815 AD-56652.1 0.61 0.74 | 0.78 0.89 0.00 0.00 0.03
AD-53815 AD-56611.1 0.93 1.02 | 1.16 0.89 0.05 0.15 0.05
AD-53815 AD-56647.1 0.38 0.58 0.79 0.94 0.05 0.08 0.00
AD-53815 AD-56653.1 047 0.46 0.83 0.84 0.12 0.04 0.04
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{continued)

Parent duplex Duplex 1D 21?{;“” 2:3:;“ i’:h; 0.2nM-384 200nM SD ZOS%M 2;1;4
AD-53815 AD-56612.1 0.41 0.61 0.88 0.85 .03 0.09 0.09
AD-53815 AD-56618.1 0.64 0.60 1.03 1.08 0.21 0.09 0.01
AD-53815 AD-56624.1 0.46 0.61 0.85 1.06 0.04 0.17 0.15
AD-53815 AD-58630.1 0.49 0.89 0.87 1.01 0.01 0.00 0.15
AD-53815 AD-56636.1 049 0.567 0.82 1.13 0.01 0.05 0.03
AD-53815 AD-56642.1 0.43 0.55 0.82 1.09 .00 0.08 0.03
AD-53815 AD-56648.1 0.48 0.66 0.80 .96 0.00 0.04 0.08
AD-53815 AD-566854.1 0.43 0.53 0.72 0.84 0.01 0.00 0.07
AD-53815 AD-56613.1 0.64 0.81 0.81 0.91 0.16 0.08 0.19
AD-53815 AD-56618.1 0.55 0.67 1.02 1.06 0.04 0.07 0.07
AD-538156 AD-56614.1 042 0.56 (.86 0.80 0.05 0.04 0.10
AD-53815 AD-56620.1 0.41 .52 0.85 0.84 0.01 0.12 0.08
AD-53815 AD-56626.1 0.59 0.68 0.9¢ 1.12 0.01 0.03 0.10
AD-53815 AD-56632 .1 0.60 0.73 0.91 1.05 0.04 0.09 0.10
AD-53815 AD-56638.1 0.68 0.89 0.94 1.19 0.03 0.03 0.18
AD-53815 AD-56644 .1 0.84 0.89 1.08 1.09 0.08 0.08 0.06
AD-53815 AD-56650.1 0.86 095 | 105 1.05 0.10 0.01 0.10
AD-53816 AD-56656.1 0.53 0.64 0.92 0.88 0.09 0.04 0.14
AD-53815 AD-56662.1 0.55 0.61 0.96 1.03 0.02 0.09 0.01
AD-53815 AD-56668.1 0.76 0.79 0.99 1.10 0.07 0.1 0.086
AD-53815 AD-56673.1 0.81 0.87 1.12 1.09 0.01 0.15 0.13
AD-53815 AD-56678.1 0.84 0.76 1.12 1.05 0.04 0.24 0.05
AD-53815 AD-56683.1 0.88 0.93 1.08 1.06 0.05 0.1¢ 0.06
AD-53815 AD-56688.1 0.80 0.86 0.93 0.99 0.10 0.1 0.19
AD-53815 AD-56657 .1 045 0.63 0.84 0.88 0.20 0.04 0.09
AD-53815 AD-56663.1 0.35 0.49 0.77 1.03 0.00 0.07 0.04
AD-53815 AD-56669.1 0.53 0.68 0.89 1.1 0.00 0.18 0.03
AD-53815 AD-56674.1 0.44 0.64 0.84 1.03 0.06 0.01 0.17
AD-53815 AD-56679.1 0.62 0.67 0.77 1.01 0.01 0.06 0.14
AD-53815 AD-56684.1 043 0.59 0.84 1.08 0.01 0.03 0.04
AD-53815 AD-56689.1 0.565 0.57 0.73 0.95 0.09 0.01 0.1
AD-53815 AD-56693.1 0.45 0.48 0.65 6.84 0.04 0.02 0.1
AD-53815 AD-56658.1 0.46 0.55 0.85 0.84 0.21 0.09 0.07
AD-53815 AD-56664.1 0.35 0.60 0.80 0.91 0.13 0.03 0.14
AD-53815 AD-56670.1 0.62 0.61 0.80 1.1 0.17 0.06 0.00
AD-53815 AD-56680.1 0.74 0.90 1.00 0.91 0.05 0.01 0.05
AD-53815 AD-566856.1 0.84 0.64 0.77 1.07 ¢.18 0.01 0.15
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(continued)

Parent duplex Duptex 1D 21?[2’“/‘ 2233“ ir:lh: 0.2nM-384 200nM SD ZErEJM 28'13/1
AD-53815 AD-56680.1 0.39 0.61 0.75 0.97 0.13 0.03 0.08
AD-53815 AD-56694 .1 0.41 0.53 | 0.67 0.94 0.01 0.00 0.04
AD-53815 AD-56659.1 Q.57 0.58 0.84 0.95 0.25 0.09 0.05
AD-53815 AD-56665.1 £.38 0.51 0.78 1.01 0.05 0.07 0.17
AD-53815 AD-56671.1 0.32 0.45 | 0.78 0.94 0.03 0.05 0.01
AD-53815 AD-56676.1 0.31 0.55 0.81 1.02 0.03 0.13 0.02
AD-53815 AD-56681.1 0.54 0.75 | 0.88 1.02 0.02 0.07 0.11
AD-53815 AD-56686.1 0.50 0.74 0.86 1.03 0.1 0.10 0.10
AD-53815 AD-56691.1 0.44 0.58 0.79 1.03 0.01 0.00 0.05
AD-53815 AD-56695.1 0.37 070 | 0867 0.89 0.01 0.29 0.11
AD-53815 AD-56660.1 0.36 0.73 0.83 0.93 .02 0.22 0.10
AD-53815 AD-56666.1 0.39 047 | 074 0.94 0.02 0.05 0.13
AD-53815 AD-56672.1 083 0.55 | 0.87 1.03 0.25 0.10 0,04
AD-53815 AD-56677.1 0.54 070 | 0.85 0.99 0.24 0.11 0.00
AD-53815 AD-56682.1 0.48 0.57 0.80 0.96 0.1 0.09 0.056
AD-53815 AD-56687.1 0.81 0.94 | 1.08 1.08 0.07 0.02 0.05
AD-53815 AD-56692.1 0.45 064 | 073 0.95 0.03 0.13 0.05
AD-53815 AD-56686.1 0.40 0.48 0.66 0.85 0.01 0.04 0.06
AD-53815 AD-56661.1 0.52 0.54 | 075 0.98 0.22 0.06 0.04
AD-53815 AD-56667.1 0.40 0.68 | 0.87 1.03 0.03 0.03 0.11
AD-53806 AD-53806.11 0.28 0.44 074 0.98 0.056 0.01 0.13
AD-53806 AD-53806.13 0.31 0.36 | 0.85 G.92 0.01 0.08 0.06
AD-53806 AD-53808.12 0.53 0.56 0.70 1.04 0.00 0.01 0.15
AD-53806 AD-53806.5 0.34 0.54 0.85 0.87 0.01 0.00 0.10
AD-53808 ADP-53806.6 0.41 0.51 077 0.91 0.05 0.04 0.08
AD-53806 AD-53806.7 0.39 0.58 0.756 0.87 0.02 0.16 0.14
AD-53806 AD-53806.8 0.35 0.49 0.69 0.91 0.06 0.03 0.09
AD-53808 AD-538086.9 0.36 0.55 | 0.77 1.01 0.04 0.07 0.13
AD-53806 AD-53806.10 0.29 0.44 0.73 0.93 0.04 0.10 0.14
AD-53806 AD-56879.1 043 0.50 0.78 0.96 0.01 0.03 0.11
AD-538086 AD-56979.2 0.32 047 0.65 1.02 0.02 0.11 0.05
AD-53806 AD-56975.3 0.27 0.57 0.72 0383 0.01 0.16 0.08
AD-53806 |. AD-569754 0.55 0.67 | 0.81 0.92 0.11 0.10 0.04
AD-53806 AD-56875.5 0.34 0.54 0.71 0.94 0.04 0.22 0.10
AD-53806 AD-56975.1 (.38 0.563 0.74 0.83 013 0.14 0.02
AD-53806 AD-56975.2 0.50 0.62 0.82 0.98 0.09 0.16 0.11
AD-53808 AD-56983.1 0.49 072 | 0.88 1.11 0.10 0.09 0.21
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