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Supplemental Figure
Fig. 1  The quantitative analysis of the overall changes in gene expression.
(a) The concept of the quantitative analysis method of the overall changes in gene expression. Exemplified scatter plot and the calculation method of index of overall changes for up-regulated and down-regulated genes are shown.
(b) Index of overall changes for up-regulated and down-regulated genes in the 14-mer ASO-treated cells and 18-mer ASO-treated cells.

Fig. 2　 Illustration of complementarity between gap-GR18 and off-target candidate genes of gap-GR14. 
The gray circles indicate extended nucleotides which have a one-in-four chance of complementarity with off-target candidate genes for gap-GR14. Note that gap-GR18-2 always has complementary LNAs to the off-target genes for gap-GR14 on both ends, whereas complementary LNAs were lost with high probability on either end in the case of gap-GR18-1 and gap-GR18-3.


Supplemental Tables

Table 1 The mRNA expression level of the GR analyzed by qRT-PCR and microarray analysis
	Name
	Concentration
(nM)
	GR mRNA expression (% of control)

	
	
	qRT-PCR
	Microarray

	gap-GR14
	40
	2.3
	5.1

	
	45
	2.5
	2.0

	gap-GR18-1
	50
	4.9
	-

	
	55
	3.4
	-

	
	60
	3.0
	2.7

	gap-GR18-2
	40
	2.3
	4.1

	
	45
	2.5
	3.2

	gap-GR18-3
	7.5
	5.4
	-

	
	10
	3.8
	-

	
	12.5
	2.6
	2.3





Table 2　 Statistics from microarray analysis of up-regulated genes (>200% of control)
(a) gap-GR14 
	Distance（d）
	0
	1
	2
	3
	≥4
	Total

	Complementary genes
(Off-target candidate genes)
	8
	440
	5,693
	9,583
	3,697
	19,421

	Expressed genes
	6
	234
	3,530
	5,935
	1,462
	11,167

	Up-regulated genes
	0
	5
	156
	854
	238
	1,253

	% of up-regulated genes
	0
	2.1
	4.4
	14.4
	16.3
	11.2



(b) gap-GR18-1 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	0
	52
	1,432
	7,833
	10,103
	19,421

	Expressed genes
	1
	0
	25
	850
	4,860
	5,363
	11,099

	Up-regulated genes
	0
	0
	0
	2
	67
	98
	167

	% of up-regulated genes
	0
	NA
	0
	0.2
	1.4
	1.8
	1.5



(c) gap-GR18-2 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	0
	44
	1,153
	7,567
	10,656
	19,421

	Expressed genes
	1
	0
	22
	677
	4,677
	5,709
	11,086

	Up-regulated genes
	0
	0
	0
	19
	278
	595
	892

	% of up-regulated genes
	0
	NA
	0
	2.8
	5.9
	10.4
	8.1






(d) gap-GR18-3 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	1
	73
	1,595
	7,805
	9,946
	19,421

	Expressed genes
	1
	0
	42
	947
	5,029
	5,102
	11,121

	Up-regulated genes
	0
	0
	0
	9
	70
	93
	172

	% of up-regulated genes
	0
	NA
	0
	1.0
	1.4
	1.8
	1.5



Statistics from microarray analysis of the cells treated with (a) gap-GR14, (b) gap-GR18-1, (c) gap-GR18-2, and (d) gap-GR18-3 ASO. Complementary genes: The number of off-target candidate genes identified by in silico analysis. Expressed genes: The number of “Complementary genes” that are on a microarray and were expressed in Huh-7 cells. Genes with sufficient hybridization signals to be called “present” in at least three of four trials were used in this study. Up-regulated genes: The number of “Expressed genes” in which gene expression was significantly up-regulated to more than 200% of the level in the control group. % of up-regulated genes: The proportion of genes in “Up-regulated genes” that were in “Expressed genes”. Changes compared to Table 1 are shown in red.

Table 3 The number of off-target genes in the gap-GR14 group that were significantly down-regulated to less than 50% of the control in the 18-mer ASOs group.
	
	Number of genes which were down-regulated to 
less than 50% of the control 

	d　
	gap-GR14
	gap-GR18-1
	gap-GR18-2
	gap-GR18-3
	gap-GR18s
(average)

	0　　　　
	6
	5/6
	6/6
	5/6
	5/6 (83.3%)

	1　
	168
	76/168
	126/168
	87/168
	96/168 (57.1%)

	2　
	1,539
	278/1,539
	857/1,539
	307/1,539
	481/1,539 (31.2%)

	3　
	668
	62/688
	280/688
	68/688
	137/688 (20.5%)

	≥4
	90
	16/90
	45/90
	20/90
	22/90 (24.4%)




Table 4 The off-target genes classified into the d=0 group of gap-GR14 by in silico and in vitro analysis
	RNA
	ASO
	
	Alignment
	
	Distance
	Tm (℃)
	% of control

	GR
(target)
	gap-GR14
	5'
	
	3'
	0
	77.8 ± 0.86
	5.1

	
	
	
	
	
	
	
	

	
	
	3'
	GUCCCCAGGUAAAGAGACGAAU
||||||||||||||
GGTCCATTTCTCTG

	5'
	
	
	

	
	gap-GR18-1
	5'
	
	3'
	0 
	77.5 ± 0.43
	2.7

	
	
	
	GUCCCCAGGUAAAGAGACGAAU
||||||||||||||||||  
CAGGGGTCCATTTCTCTG

	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-2
	5'
	GUCCCCAGGUAAAGAGACGAAU
||||||||||||||||||
GGGGTCCATTTCTCTGCT

	3'
	0
	78.3 ± 0.093
	3.2

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-3
	5'
	GUCCCCAGGUAAAGAGACGAAU
||||||||||||||||||
GGTCCATTTCTCTGCTTA

	3' 
	0
	73.9 ± 0.32
	2.3

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	PPP1R12B
	gap-GR14
	5'
	
	3'
	0
	77.3 ± 0.59
	23.1

	
	
	
	
	
	
	
	

	
	
	3'
	GG_CCCAGGUAAAGAGACCAGG
||||||||||||||||||  
CAGGGGTCCATTTCTCTG
GG_CCCAGGUAAAGAGACCAGG
||||||||||||||
GGTCCATTTCTCTG

	5'
	
	
	

	
	gap-GR18-1
	5'
	
	3'
	2
	66.1 ± 1.5
	84.6

	
	
	
	
	
	
	
	

	
	
	3'
	
	5' 
	
	
	

	
	gap-GR18-2
	5'
	GG_CCCAGGUAAAGAGACCAGG
 ||||||||||||||||||
GGGGTCCATTTCTCTGCT

	3'
	2
	78.6 ± 0.17
	47.2

	
	
	
	
	
	
	
	

	
	
	3'
	
	5' 
	
	
	

	
	gap-GR18-3
	5'
	GG_CCCAGGUAAAGAGACCAGG
||||||||||||||||||
GGTCCATTTCTCTGCTTA


	3'
	3
	63.6 ± 0.24
	65.8

	
	
	
	
	
	
	
	

	
	
	3'
	
	5' 
	
	
	

	RAB27B
	gap-GR14
	5'
	CUU_CCAGGUAAAGAGACCUAC
 ||||||||||||||
GGTCCATTTCTCTG


	3' 
	0
	82.3 ± 0.55
	8.5

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-1
	5'
	CUU_CCAGGUAAAGAGACCUAC
|||||||||||||||||  
CAGGGGTCCATTTCTCTG

	3 '
	3
	65.2 ± 0.094
	9.9

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-2
	5'
	
	3'
	4
	65.7 ± 1.1
	8.1

	
	
	
	
	
	
	
	

	
	
	3'
	CUU_CCAGGUAAAGAGACCUAC
 ||||||||||||||||||
GGGGTCCATTTCTCTGCT

	5'
	
	
	

	
	gap-GR18-3
	5'
	
	3'
	3
	62.7 ± 0.18
	6.2

	
	
	
	
	
	
	
	

	
	
	3'
	CUU_CCAGGUAAAGAGACCUAC
||||||||||||||||||
GGTCCATTTCTCTGCTTA

	5'
	
	
	




Table 4. The off-target genes classified into the d=0 group of gap-GR14 by in silico and in vitro analysis(continued)
	RNA
	ASO
	
	Alignment
	
	Distance
	Tm (℃)
	% of control

	UCHL5
	gap-GR14
	5'
	UUCGCCAGGUAAAGAGAC_UUU
  ||||||||||||||
GGTCCATTTCTCTG

	3'
	0
	75.9 ± 0.56
	7.0

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-1
	5'
	
	3'
	2
	63.6 ± 0.30
	28.4

	
	
	
	
	
	
	
	

	
	
	3'
	UUCGCCAGGUAAAGAGAC_UUU
 |||||||||||||||||  
CAGGGGTCCATTTCTCTG

	5 '
	
	
	

	
	gap-GR18-2
	5'
	UUCGCCAGGUAAAGAGAC_UUU
 ||||||||||||||||||
GGGGTCCATTTCTCTGCT

	3'
	3
	61.2 ± 0.13
	28.5

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-3
	5'
	UUCGCCAGGUAAAGAGAC_UUU
||||||||||||||||||
GGTCCATTTCTCTGCTTA

	3'
	3
	63.2 ± 0.20
	21.0

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	ZNRF3
	gap-GR14
	5'
	
	3' 
	0
	71.0 ± 0.77
	56.3

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-1
	5'
	AUCACCAGGUAAAGAGACCGAG
  ||||||||||||||
GGTCCATTTCTCTG

	3'
	2
	71.6 ± 0.11
	11.9

	
	
	
	
	
	
	
	

	
	
	3'
	AUCACCAGGUAAAGAGACCGAG
||||||||||||||||||  
CAGGGGTCCATTTCTCTG

	5'
	
	
	

	
	gap-GR18-2
	5'
	
	3' 
	3
	65.2 ± 0.28
	5.3

	
	
	
	
	
	
	
	

	
	
	3'
	AUCACCAGGUAAAGAGACCGAG
||||||||||||||||||
GGGGTCCATTTCTCTGCT

	5'
	
	
	

	
	gap-GR18-3
	5'
	
	3 '
	3
	63.8 ± 0.094
	5.2

	
	
	
	AUCACCAGGUAAAGAGACCGAG
||||||||||||||||||
GGTCCATTTCTCTGCTTA

	
	
	
	

	
	
	3'
	
	5'
	
	
	

	ZDHHC18
	gap-GR14
	5'
	
	3'
	0 
	77.4 ± 0.25
	23.9

	
	
	
	UUAACCAGGUAAAGAGACGAGA
||||||||||||||
GGTCCATTTCTCTG

	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-1
	5'
	
	3'
	3
	64.0 ± 0.23
	33.6

	
	
	
	
	
	
	
	

	
	
	3'
	UUAACCAGGUAAAGAGACGAGA
||||||||||||||||||  
CAGGGGTCCATTTCTCTG

	5'
	
	
	

	
	gap-GR18-2
	5'
	UUAACCAGGUAAAGAGACGAGA
||||||||||||||||||
GGGGTCCATTTCTCTGCT

	3'
	2
	64.4 ± 0.14
	27.1

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	

	
	gap-GR18-3
	5'
	UUAACCAGGUAAAGAGACGAGA
||||||||||||||||||
GGTCCATTTCTCTGCTTA

	3'
	2
	70.3 ± 0.24
	27.8

	
	
	
	
	
	
	
	

	
	
	3'
	
	5'
	
	
	




Table 5　 Statistics from microarray analysis (except for 21 genes that appeared to be indirectly down-regulated in a RNase H-independent manner)
(a) gap-GR14 
	Distance（d）
	0
	1
	2
	3
	≥4
	Total

	Complementary genes
(Off-target candidate genes)
	8
	440
	5,693
	9,583
	3,697
	19,421

	Expressed genes
	6
	234
	3,530
	5,921
	1,455
	11,146

	Off-target genes
	6
	168
	1,539
	654
	83
	2,450

	% of off-target genes
	100
	71.8
	43.6
	11.1
	5.7
	22.0



(b) gap-GR18-1 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	0
	52
	1,432
	7,833
	10,103
	19,421

	Expressed genes
	1
	0
	25
	849
	4,852
	5,351
	11,078

	Off-target genes
	1
	0
	11
	145
	251
	52
	481

	% of off-target genes
	100
	NA
	44.0
	17.1
	5.2
	1.0
	4.3



(c) gap-GR18-2 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	0
	44
	1,153
	7,567
	10,656
	19,421

	Expressed genes
	1
	0
	22
	677
	4,669
	5,696
	11,065

	Off-target genes
	1
	0
	17
	329
	1,196
	417
	1,960

	% of off-target genes
	100
	NA
	77.3
	48.6
	25.6
	7.3
	17.7




(d) gap-GR18-3 
	Distance（d）
	0
	1
	2
	3
	4
	≥5
	Total

	Complementary genes
(Off-target candidate genes)
	1
	1
	73
	1,595
	7,805
	9,946
	19,421

	Expressed genes
	1
	0
	42
	946
	5,019
	5,092
	11,100

	Off-target genes
	1
	0
	26
	227
	301
	54
	609

	% of off-target genes
	100
	NA
	61.9
	24.0
	6.0
	1.1
	5.5



Statistics from microarray analysis of the cells treated with (a) gap-GR14, (b) gap-GR18-1, (c) gap-GR18-2, and (d) gap-GR18-3 ASO, with 21 common knockdown genes excluded from Table 1. Changes compared to Table 1 are shown in red.


