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Supplemental Table 1: Description of RT-PCR primers and probes.

Supplemental Table 2: Number of perfect matches and partial matches in the liver
pre mRNA transcriptome for each LNAASOs. Columns label O to 9 represent the
number of mismatches .per putative ASO:RNA duplexes.

Supplemental Figure1: VWeblogo representation of the sequence space of LNA
ASOs: Positional frequency of nucleotide residues in gap aligned LNAASOs. (A) All
ASO (B) Well tolerated ASOs, (C) Toxic ASOs.

Supplemental Figure 2: Liver histopathology from mice treated with either saline or
hepatotoxic LNAASO ISIS 569720 (FXI-2) dosed with 11, 33 and 100 mg/kg, 96 hours
after s.c. administration. Hematoxylin and eosin staining (2000x).

Supplemental Figure 3: The effects of 3 different type of nucleotide modifications
(cEt, LNA and MOE) on the increase of ALT as well as on and off target knockdown
were compared for 3 hepatotoxic LNA ASQ sequences. (A, top panel) Plasma ALT
levels from of Balb/c mice (n=4 per dose) treated with increasing doses of ASOs were
measured at 72 hours. (A, bottom 3 panels) On and Off Target mMRNA reduction was
assessed 24 hours post treatment in the liver by RT-PCR. RNA reduction are
presented as percentage reduction relative to saline treated animals. (B) Comparing
on target mRNA reduction (solid blue line) for 2 ASO sequences with 3 different
hucleotide modification (cEt, LNA and MOE) with 16 different off target mRNAs (dotted
lines) 24 hours post treatment in the liver by RT-PCR. The mean reduction for the 16
off target mMRNA is also represented (solid red line).

Supplemental Figure 4. Assessment of the canonical biological pathways enriched
following treatment with LNA using Ingenuity Pathway Analysis Software. (A) Oneway
hierarchical clustering of canonical pathways significantly enriched for each ASO
administered at the maximum tolerated dose of 300 mg/kg or at a lowest dose
producing at least 1000 IU/mL ALT increase at 96 hours. (B) List of modulated
pathways based on 594 transcripts modulated at 24 hours in correlation with ALT
increase at 96 hours. Standard deviation is shown.



Supplemental Figure 5. RNase H1 can only cleave ASO:RNA duplexes if a central
portion of the ASO is unmodified. Addition of modified nucleotides to the central region
{gap) should reduce or abrogate RNase H activity. (A) Two hepatotoxic cEt ASO were
modified to include 3 cEt modifications (in red) in the gap. Balb/c mice (4/group) were
treated by subcutaneous injection with a single dose of 200 mg/kg (PTEN) or 50 mg/kg
(FVID) gap unmodified or modified ASO. (BC) Liver on-target mRNA levels (FVII and
PTEN) (B) and plasma ALT levels (C) were measured in the liver 72 hours post
treatment. Modification of the gap resulted in marked reduction of antisense activity and
abrogation of ALT increase for both ASO sequences. Standard deviation is shown.

Supplemental Figure 6. Comparing the effect of pre-mRNA transcript length and
putative site quality on transcript modulation but LNA ASOs dosed at 33 mg/kg for 24
hours. Two parameters describing the quality of putative ASO:RNA cleavage sites are
represented: Since multiple putative sites can be found on a given pre-mRNA transcript,
sites with the lowest number of mismatches to an ASQO for each pre-mRNA transcripts
and site with longest contiguous match quality are represented. The number of putative
site (7 to 16 bases long) per pre-mRNA transcripts are also shown. Those 3 parameters
are compared to either pre-mRNA length or log2 fold change. (A-G) Data from the 4
most toxic LNA ASOs dose at 33 mg/kg are combined. Transcription changes are filtered
to display only significant changes FDR = 0.01. (H-T) Same as A-G but plotted for each
ASO assayed at 33 mg/kg separately. Transcription changes are filtered to display only
significant changes FDR = 0.1. The lower filter stringency was chosen to emphasize
changes occurring following treatment with well tolerated ASOs which induced much
lower level of transcript modulation. (U-AD) Same as H-T but no filtered were applied.

Supplemental Figure 7. The subchronic tolerability of 3 different cEt ASOs was
assessed in Balb/c mice. (A) ALT levels were measured at 12 weeks in the plasma of
Balb/c mice treated with 3 different cEt ASOs (50 mg/kg) administered weekly. (B) Off-
target mRNA transcripts with long pre-mRNA (Adk, Fars2, FbxI17, Rptor) were
measured by RT-PCR in the liver of mice treated for 12 weeks with the cEt ASOs.

Supplemental Figure 8. Reanalysis of data from Kakiuchi-Kiyota et al (http://
www.dtd.nlm.nih.gov/geo/query/acc.cgi?acc=GSES3230). The authors used affymetrix
Array 430 2.0. List of lllumina probes strongly correlated with ALT increase were cross-
referenced with those on the affymetrix array and used for hierarchical clustering. (A)
Oneway hierarchical clustering of transcripts significantly modulated in the liver at 24
hours post treatment by LNAASOs in correlation with ALT increase at 96 hours.
{Prob>0.000001, r2>0.54) shown in figure 3A are applied to the transcription profiles
generated by the authors. (B) Comparison of the magnitude of transcript knockdown as
a function of pre-mRNA length following treatment with the LNAASO HTS-3 for 16
hours. HTS-3 is the most hepatotoxic ASO described by the authors.



Supplemental method

Pathway analysis: A total of 1788 transcripts that had a likely (Benjamini-Hochberg
corrected q<0.01) fold change greater than 2 were used for the pathway analysis.
lllumina transcript identifiers were imported into Ingenuity Pathway Analysis (IPA)
software. The "Core Analysis” function included in IPA was used to interpret the
mouse data in the context of canonical pathways. Both up- and down-regulated
identifiers were defined as value parameters for the analysis. Significance of the
cahonical pathways was tested by the Fisher Exact test p-value.



Supplemental Table 1

mRNA Target Genbank . ]
Name number Forward Primer Reverse Primer Probe
RMase H1 AF048093 1 5-ACTCAGGATTTGTGGGCAATG-3' 5-CCTCAGACTGCTTCGCTCCTT-3' & FAM-AGAGGCCGACAGACT GGCACGG-TAMRA 3!
5'FAM-
RFTOR HIM_028898 2 5 GCCCTCAGAAAGCTCTGGAAS 5 TAGGGTCGAGGCTCTGCTTGT-3! CCATCGGTGCAMMCCTACAGAAGCAGTATG-
TAMRA 3'

FTO HM_011936 2 5-AGCAGCCTACAACGTGACTTTG-3' S.CCACCAGGTTCTCATOGTGATS FAM’TTCATGGATCTC/JI\;:F?AG?AGATGCCCTACTTG’
PPP3CA  NM_008913 1 5-GCCCTCTGACGCCAACCT-3! 5-CTGTCCRTGCOGTTAGTCTCT S FAM’AACTCCATCAAC?AGGCTCTCGCC’TAMRA
PTPRK MM_008983 2 5-GAAACTAAMACCCAATGTGTACGAATT-3! 5 GATGCCCGCGATTTTCAC-S s FAM’AAGAACCAC;Q';(;TA%ATCCCAGACCCGG’
IQGAP? MM_0277711 1 5 GACCTACCAGCAACTGTTCTACS' 5 GAGTGAAGATAACCGTGTCCAT-3! 5 FAM-AGACC ?fhgig,mccm(}cm%c'
CHN2 HIM_023543 2 5-CACAACGACAACCACTTCAACS 5-GGCACAGTATTCACACCAGT-3' s FAM'CAACTTC’?’:;(;EZFACACAWCCGG'
FBXLAT MM_015794 1 5 -COGATGGTGTAAMGAAATCACAGAS  S-ATCTCATCAGGCCCAAGTAT CTCA-3! s FAM'CAAGGAG%@SE?GATTGCACAGA'

F7 MM_0101723  5-AATGAGGAACAGTGCTCCTTTGA-3  5-TGTAAACAATCCAGAACTGCTTGGT-3' 5 FAM-CCCGGGAGATCTTCAAGAGCCC-TAMRA 3




Supplemental Table 2

1st Toxic
Dose (mg/
rank ko) >1(Oogo A“e:%a“"e 1315 Mo Tg;%eet Sequence 0 1 2 3 4 5 6 7 8 9
IUfml ALT
(96h)

T =300 FVILT 571035 F7 S CAGA ATAG GACT GG 0 16 180 1158 3203 3568 2254 954 355 89
2 =300 Gen2S5cl 568713 - 5 GACGCGOCTGAAGGTTS! 0 0 25 355 2028 4371 3340 1246 434 78
3 »300 FXI4 568714 Fif 5-GGLCACCACGCTGICAS 2 1" 124 932 3099 3089 2614 8B4 309 65
4 »300 FXI-5 571034 FI7 5-TGCCACCGTAGACACGS 1 1 33 430 2074 3920 3136 1357 481 17
5 »300 FXI-3 571033 Fif SATCCAGAGATGCCICCS' 1 a 331 1688 4133 3850 1372 603 233 68
6 >300 S0D1-1 566715 Sodf  5-GGACACATTGGCCACA 2 10 218 1385 3729 3524 2084 888 280 76
7 300 FVIF2 569716 F7 5-CCCTGOTGTACACCCC 1 6 109 925 3156 3823 2453 1026 375 128
8 300 BIRCS 554219  Bies 5= CTCAATCCATGGCAGC-3 0 13 143 1274 3341 3808 2168 893 319 40
a 100 FXI-2 568720 Fif  B-GICAGTATCCCAGLGLA 1 2 148 1183 3220 3803 2206 g48 309 109
1 100 FVIF3 560718 F7 5-IGGTCCCTGCAGTACTR, 1 8 192 1228 3457 3973 2226 766 238 62
10 33 FTEN 569717  Plen  B-AJCATGGCTGCAGCII 1 1 264 1523 3754 3769 2011 762 235 47
12 33 S0D1-2 566721  Sedi  5-IGAGGTCCTGCACIGGA 1 14 224 1377 3381 3858 2177 731 249 38
13 11 (-1 569718 A 5-GTCTGTGCATCTCICC-3' 1 18 337 2003 3353 3387 1591 636 254 53




Supplemental Figure 1
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Supplemental Figure 2

Saline SIS 569720 (FXI-2) 11 ma/kg — 96h

Normal liver morphology Mild to moderate microvasicular changes

7% _‘.."“'./

[SIS 569720 (FXI-2) 33 ma/kg — 96h SIS 569720 (FXI-2) 100 ma/kg — 96h
Mild to moderate microvasicular changes  Severe zonal (zone 1 ) necrosis
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Supplemental Figure 3
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Supplemental Figure 4
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Supplemental Figure 5
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Supplemental Figure 6

Filtered at FDR 0.01 —
4 Tox ASQ at 33 mg/kg
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Supplemental Figure 6
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Supplemental Figure 6
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W

Log2 (Fold Change)

Pre-mRNA length (b)

Log2 (Foid Change)

Pre-mRNA length (b)

= FVII-1
U T

-

100 -
1

31 4 5 & 7 8
Lowest number of mismatches

» SOD1-1

_Ef;-%i!iimfilitﬁa--!!liiii!’fj""l'i" -

m m

§

i

i

8 8 10 1 12 1
Longest continuous match

5
o
|||‘ :
LI
HH
1 Lt

100

14
Tatal number of matchas

{7 to 16 bases lon,

100

* down
e up

40 20 00

2 X 20
Log2 [Fold Change)

« down

e up

40 20 00

I.ownt mbe ofmkmmhn I.on;a mnﬁ nuous matcl I| oul umber of matches I.l-sgzlrnld.chnn:u.;)
{7 ta 15 bases long]
Dose Toxicity ALT (IUf
ASO ID Alt. ID mL)
(mg/kg) (e 96 hours
33 Safe 19
T h 571035 FVII-1
OpIrap 300 Safe 93
33 Safe 39
Bottom graph 569715 SOD1-1 300 Safe 87




Supplemental Figure 6

Y FXI 3 . | o down

HHt Hmmm
=M %%E
Mﬂ w

Z « FXI-5 ' | Te down|

b e ]

Log2 (Fold Changa)
g

doadaco © 53 : 2 } 1 . ";‘..
E 100000 - E o I - 2
- S B . % = e v T
= I 3 7 = .
2 10000 | % . | (5
£ ] [l s .
£ ] ] e :
& oo S 7 o | !' K i
s K. 8.
100 —
5555555555 1 100 40 -0 0.0 20 40
Lowest number of mismatches Longest continuous match Total number of matches Log2 {Fold Change)
{7 to 16 bases long)
Dose Toxicity ALT (IU/
ASOID Alt. ID mL}
(mg/kg) (96 h) B Fours
33 Safe 33
Top graph 571033 FXI-3 200 Safe 191
Bottorngraph 571034 FXI-5 A3 sare A8

300 Safe 193




Supplemental Figure 6

AA . BIRCS

SIS

=
§
s
-~

Pre-mRNA length (b)
N
peee T

o
Lo I EE L B

| \HIH‘|.=;-5-‘*

§..

Lewast number of mismatchas Lengast continuaus match Total numbar of matches Legz (Fold Change)
(7 to 16 bases long)

AB FX|-2 : | _  down

| *i’““ﬁ ” ° up

o

Log2 (Fold Change)

e

o
E
-

Pre-mRNA length (b}
.
I
#
ot R B e e -
R R R

5 i

0 1 2 3 # 5 6§ 7 & 9 7 8 % 10111213 141 10 100 a2 ] 2 4
Lowest number of mismatches Longest continuous match Total number of matches Log2 {Fald Change)
{7 to 16 basas long)

Dose Toxicity ALT (IUf
ASOID Alt. ID mL)

(mg/kg) (96 h) 96 hours

33 Safe 33

Top graph 554219 BIRCS 300 S 1475
Bottomn graph 569720 FXI-2 33 Safe 125

100 Severe 10179

1 2 3 4 5 6 7 8 9 7 8 2 1 11 12 13 W4 15 5 Py 0 40 20  on 20 40



Supplemental Figure 6
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