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1. Suppplementary tables 4 

Table S1 Oligonucleotide sequences used in pyrosequencing. 5 

PCR primers 

Primer Sequences (5’-3’) Annealing 

temperature 

(°C) 

TRDP-FW 

TRDP-RW-biotin 

AGAAGGTATTGTTGGTGTTATAGG 

CCTCATTTTTTTTACTCTCCCTTACT 

55 

C16ORF89-FW 

C16ORF89-RW-

biotin 

GGGTGGTTTGGGTAAAGGA 

ACAACCCTCTCCCCAACA 

56 

ATAT1-FW 

ATAT1-RW-

biotin 

GGGTGTGTAGGGATTGTGTAT 

AAACATACCACAAAAAAAAACTCTCTA 

56 

MSN-FW 

MSN-RW-biotin 

TTGTTTAGAGAAGGAAAAGATAGGTAGTGA 

CTCCTCTCCCACCCTAATCACAA 

59 

Sequencing 

primers 

Sequences (5’-3’)  

TRDP GGTTGGTTTTTGGATTATAA - 

C16ORF89 AAGGGTGGTTGTAGG - 

ATAT1 GTGAAGTTTTTGGAGTAAT - 

MSN GAGTGGGGGTGGGGT - 
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Table S2 Oligonucleotide sequences and conditions for PCR and qPCR analyses. 14 

Primer Sequences (5’-3’) Annealing 

temperature 

(°C) 

LINE-1 met FW 

LINE-1 met RW 

GTTAAAGAAAGGGGTGAYGGT 

AATACRCCRTTTCTTAAACCRATCTA 

55 

Alu met FW 

Alu met RW 

GGYGYGGTGGTTTAYGTTTGTAA 

CTAACTTTTTATATTTTTAATAAAAACRAAAT

TTCACCA 

57 

AGO4-FW  

AGO4-RW 

CAGGAATTCAGGGAACCAGCCG 

CTGCCTTCCGCACTGTCATGATC 

56 

GAPDH-FW 

GAPDH-RW 

TGGAAGGACTCATGACCACAG 

TTCAGCTCAGGGATGACCTT 

56oC – 60 

Copy LINE-1 FW 

Copy LINE-1 RW 

CTCCCAGCGTGAGCG 

ACTCCCTAGTGAGATGAACCCG 

56 

 

Copy Alu FW 

Copy Alu RW 

GGCTCACGCCTGTAATCCCAGC 

GACGGGGTTTCACCATGTTGGCC 

69 
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Table S3 Contingency tables, odds ratios (ORs), 95% confidence intervals, and p-values. Each 32 

2x2 table shows the association between methylation levels and protein binding sites. (A) Only 33 

ChIP DNAs that are perfectly matched with the human genome are included. (B) Only ChIP 34 

DNAs that are approximately matched with the human genome are included. This also includes 35 

perfectly matched DNAs.  36 

 37 



2. Supplementary figures legends 38 

 39 

Figure S1 Distribution of DNA bases on methylation and AGO4 binding sites. Raw data of 40 

promoter methylation arrays provided both genomic location and methylation levels through 41 

15 probes per one gene promoter. Each probe is 50 bp in length. Met+ is referred to as the 42 

methylation level in the 80th percentile. Remaining methylation levels were referred to as Met-43 

. ClipZ database provided the genomic locations of AGO binding sites. Each binding site is 44 

about 15-20 bp in length. AGO4+ is referred to as the overlab between an AGO4 binding site 45 

and a methylation probe, while AGO4- is referred to as no AGO4 binding sites on a methylation 46 

probe. (A to D) The distribution categorized by (Met+, AGO4+), (Met+, AGO4-), (Met-, 47 

AGO4+), and (Met-, AGO4-), respectively. Sense strands were collected from every CpG on 48 

the methylation probes by centering CpG between 20-bp flanking sequences on the left and on 49 

the right. A total length was 42 bp. (E to H) The distribution categorized by (Met+, 50 

AGO4+sense), (Met+, AGO4+Antisense), (Met+, AGO4+Antisense), (Met-, AGO4+Sense), 51 

and (Met-, AGO4+Antisense), respectively where “Sense/Antisense” denotes the orientation 52 

of AGO4 binding sites. The sense strands of AGO4 binding sites were centered and then 53 

padded with flanking sequences. A total length was 61bp. 54 



 55 

Figure S2 Distribution of AGO4 binding sites on gene promoters. (A to D) Distribution of 56 

(Met+,AGO4+antisense), (Met+,AGO4+sense), (Met-,AGO4+antiense), and (Met-57 

,AGO4+sense), respectively. Definitions of Met+, Met-, AGO4+, AGO4-, sense, and antisense 58 

are given in supplementary figure S1. 59 

 60 

Figure S3 Proving of AGO4-binding genes. The graphs showed AGO4 quantities compared 61 

between the presence and absence of AGO4 in HEK293 cells, respectively. In Tet- condition, 62 

it significantly showed a higher amount of AGO4-binding genes than Tet+ condition (A) TRDP 63 

and (B) ATAT1, tested by a paired-sample T-test: p<0.05 is represented as *. 64 



 65 

Figure S4 Confirmation of AGO4 protein associated to methylation level in AGO4-binding 66 

genes, independently function to DNA methyltransferase (DNMT). Each CpG location 67 

(represented as L) found in genes of interest was observed. Whether or not presense of AGO4 68 

(Tet-, Tet+), methylation level in every gene did not change; however, when 5’-azacytidine 69 

was applied with the presence of AGO4 (Tet-, Aza+), methylation level in AGO4-binding 70 

genes was significantly promoted compared to the absence of AGO4 (Tet+, Aza+) (A to B) 71 

TRDP(L1) and (L2) (C to E) C16ORF89(L2), (L3) and (L4), respectively (F to G) ATAT1(L1) 72 

and (L2). Statistics was analyzed using a paired-sample T-test: p<0.05, p<0.01 and p<0.005 73 

are represented *, ** and ***, respectively. 74 

 75 

Figure S5 Recovery of methylation level in some gene-containing AGO4-binding sites, in 76 

concordance with the presence of the AGO4 proteins after withdrawal of 5’-azacytidine. The 77 

graphs depicted that methylation level was increased in Tet+ treated HEK293 cells, statistical 78 

test using a paired-sample T-test was shown where p<0.05, p<0.01 and p<0.005 are represented 79 

as *, ** and ***, respectively. (A to B) TRDP(L1) and (L2) (C to E) C16ORF89(L2), (L3) 80 

and (L4) (F to G) C6ORF134(L1) and (L2). 81 



 82 



Figure S6 Tetracycline (Tet) (the first panel), and 5’-azacytidine and combined tetracycline 83 

and 5’-azacytidine treatment (the second panel) in scramble shRNA transfected HEK293 cells. 84 

Methylation levels were observed in AGO4-binding genes: C16ORF89 (L1 to L2), TRDP (L1 85 

and L2), ATAT1 (L1 and L2) and non AGO4-binding gene, MSN. Statistical test using an 86 

unpaired T-test was shown where p<0.05 is represented as **, and SC means scramble shRNA 87 

transfected cells. 88 

 89 

Figure S7 AGO4 protein expression in AGO4 plasmid and scramble shRNA transfected- and 90 

untransfected HEK293 cells at 48 hours after transfection. AGO4 protein was upregulated in 91 

AGO4 plasmid transfected HEK293 while scramble shRNA transfected HEK293 showed low 92 

level of AGO4 protein as same as in untransfected HEK293 cells. β-actin was used to confirm 93 

equal protein loading of each lane. 94 


