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Supplementary Methods 

 

Plasmid preparation for retro/lentivirus vectors 

Pairs of oligonucleotides encoding gene-specific short hairpin RNA 

(shRNA) were synthesized (listed in Supplementary Table S3) and inserted 

into the BbsI/EcoRI sites of pmU6 1. The pmU6 derivatives shCre#4 (used 

as a negative control) and shBrm#4 were previously described2,3. These 

pmU6-based plasmids were doubly digested with BamHI and EcoRI, and 

inserted into the same site of pSSSP (EV-1)3 to generate retrovirus vector 

plasmids. To generate the IL6 shRNA vector, the pmU6-based plasmid was 

digested with BamHI and EcoRI, and inserted into the same site of pLSP 4. 

For construction of the Halo-tagged CT1 expression vectors, the SgfI/PmeI 

fragment of pFN21K Halo tag CMV Flexi Vector (Promega) encoding 

barnase was replaced with DNA fragments encoding multi cloning sites 

(MCS) or DPF2-CT1, which contains the terminal sequences of SgfI/PmeI 

(synthesized by Genscript, listed in Supplementary Table S3) to generate 

pFN21K-Halo-MCS and pFN21K-Halo-DPF2-CT1, respectively. Halo-

MCS and Halo-DPF2-CT-containing fragments were isolated by doubly 



digesting these plasmids with NheI and BamHI, and replaced with the 

SpeI/BamHI fragment of pXL001 (26112; Addgene), which encodes tTR-

KRABi to generate pXL001-Halo-MCS (EV-2) and pXL001-Halo-DPF2-

CT1.  

For the construction of pXL001-Halo-DPF3-CT1, the DPF3-CT1 

fragment (about 250 bp) prepared by PCR with a primer pair containing the 

SgfI or PmeI site (Supplementary Table S3), was ligated with the SgfI/PmeI 

digest of pXL001-Halo-MCS. For HA-tagged vector construction, synthetic 

oligonucleotides encoding the HA sequence (Supplementary Table S3) were 

inserted into the BamHI/EcoRI site of pcDNA3.1(+) (Invitrogen) to generate 

pcDNA3.1(+)-HA-MCS. DPF3a, DPF3b and DPF3-CT1 fragments were 

obtained by PCR using the primer sets listed in Supplementary Table S3, 

digested with EcoRI and EcoRV, and then inserted into the same site of 

pcDNA3.1(+)-HA-MCS to generate pcDNA3.1(+)-HA-DPF3a, 

pcDNA3.1(+)-HA-DPF3b and pcDNA3.1(+)-HA-DPF3-CT1, respectively. 

DNA fragments for the other truncation mutants of DPF3 (Δ1-39, Δ1-32, Δ1-

8, Δ40-76 and Δ53-76) were synthesized (Supplementary Table S3), digested 

with EcoRI and EcoRV, and inserted into the same site of pcDNA3.1(+)-HA-



MCS. The DNA fragments encoding HA-tagged proteins were then obtained 

by digestion with NheI and BglII and inserted into the SpeI/BamHI site of 

pXL001 to generate pXL001-HA (EV-3), pXL001-HA-DPF3a, pXL001-

HA-DPF3b, pXL001-HA-DPF3-CT1, as well as, pXL001-HA-DPF3-Δ1-39, 

-Δ1-32, -Δ1-8, -Δ40-76 and -Δ53-76.  

For cDNA expression, the EF1α promoter region was amplified by PCR 

from pXL001 using the primer sets listed in Supplementary Table S3 and 

digested with NheI. pLSP was digested with ClaI, blunt ended using T4 DNA 

polymerase and then digested with XbaI. The resulting 1.5 kb and 5.1 kb 

fragments were ligated to generate pLE. Pairs of oligonucleotides containing 

multi cloning sites (MCS) were synthesized as listed in Supplementary Table 

S3 and inserted into the EcoRV/ClaI site of pLE to generate pLE-MCS. The 

IRES-Puror fragment was obtained by PCR from pMXs-IP 5, using primer 

sets listed in Supplementary Table S3, and digested with XbaI and ClaI. The 

resulting 1.2 kb fragment was inserted into the XbaI/ClaI site of pLE-MCS 

to generate pLE-IP (EV-4). Pairs of oligonucleotides encoding a 3×FLAG 

tag were synthesized as listed in Supplementary Table S3, annealed, 

extended, digested with BglII and MfeI, and inserted into the same site in the 



MCS of pLE-IP. Brm and BRG1 fragments were amplified by PCR using the 

primer sets listed in Supplementary Table S3 and cloned into the 

BamHI/EcoRI site of pCR2.1 (Invitrogen). Brm fragment was digested with 

EcoRI and XhoI, and inserted into the same site in MCS of pLE-IP to 

generate pLE-Brm-IP. BRG1 fragment was digested with MfeI and XbaI, 

and inserted into the same site in MCS of pLE-IP to generate pLE-BRG1-IP. 

All plasmids were confirmed by DNA sequencing. 

Chromatin Immunoprecipitation (ChIP)  

ChIP assays were performed using SimpleChIP Enzymatic Chromatin IP Kit 

(Cell Signaling) according to the manufacture's instructions. Briefly, A549 

cells were cross-linked with 1% formaldehyde at room temperature (RT) for 

10 min. Chromatin fragments were incubated overnight on a rotating 

platform at 4 °C with the following antibodies (2μg of each): normal rabbit 

IgG (#2729; Cell Signaling), anti-Brm (ab15597; Abcam), anti-RelA (SC-

372; SantaCruz) and anti-HA tag (#3724; Cell Signaling). The specific 

primer pairs used in this assay are listed in supplemental Table S3. 
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Supplementary Table S1

CT1-sensitive and CT1-insensitive genes in A549 and HeLaS3 cells categorized by microarray analysis.

ratio Z-score ratio Z-score ratio Z-score ratio Z-score

1 CCL20 646.53 15.31 80.63 11.63 0.40 -3.47 0.34 -4.54 - -

2 CXCL1 151.01 20.02 6.06 4.80 0.65 -2.74 0.26 -2.76 626 +

3 CXCL8 (IL8) 122.23 17.32 26.98 14.11 0.42 -3.24 0.29 -5.30 - -

4 DUSP5 2.09 3.16 5.92 10.12 0.52 -2.49 0.59 -2.28 1521 +

5 IL6 74.61 10.20 12.27 13.11 0.09 -7.24 0.37 -4.40 - -

6 INHBA 16.98 2.83 9.39 9.59 0.38 -2.10 0.44 -2.86 284 -

7 BCL2A1 3.72 4.75 0.88 -0.75 0.47 -2.85 0.71 -1.48 - -

8 CSF2 97.69 10.84 NULL NULL 0.30 -4.57 NULL NULL - -

9 CXCL5 2.86 5.29 1.19 0.77 0.37 -4.66 0.95 -0.17 216 -

10 IL1B 18.80 6.94 NULL NULL 0.13 -4.45 NULL NULL - -

11 TRAF1 2.43 3.21 NULL NULL 0.45 -2.34 NULL NULL 904 +

12 AKR1C1 1.01 0.06 2.28 2.21 0.49 -4.72 0.06 -2.34 - -

13 DPYD 1.12 0.27 25.20 3.52 0.65 -0.95 0.04 -2.59 535 +

14 BCL3 2.88 5.33 2.23 5.10 1.36 2.18 0.90 -0.51 563 +

15 CCL2 7.14 9.89 5.38 9.58 0.74 -1.93 1.47 1.97 - -

16 CD83 10.75 10.12 2.41 5.00 0.80 -0.72 0.92 -0.43 590 +

17 EBI3 3.58 4.61 2.83 2.79 2.01 2.66 2.79 2.11 - -

18 ICAM1 28.45 12.07 3.89 7.10 1.10 0.44 1.09 0.38 1678 +

19 IER2 1.97 3.47 3.12 7.62 1.25 1.62 1.15 1.30 4362 +

20 IL1A 23.11 3.13 11.14 2.66 0.42 -1.87 0.78 -0.51 - -

21 IL23A 4.53 5.46 3.22 3.13 1.15 0.32 0.47 -1.55 - -

22 IRF1 19.93 12.74 4.77 8.17 1.34 1.26 0.70 -1.50 1093 +

23 JUNB 3.26 4.27 4.65 8.04 1.00 0.00 1.44 1.52 4550 +

24 KDM6B 8.04 4.93 4.89 4.23 11.88 5.39 5.74 3.79 3458 +

25 NFKB1 1.83 2.95 2.42 5.03 0.97 -0.11 0.81 -0.95 1138 +

26 NFKB2 2.09 3.16 1.96 3.53 0.99 -0.01 0.90 -0.43 1828 +

27 NFKBIA 12.28 12.86 5.03 10.83 0.94 -0.25 1.01 0.05 943 +

28 NFKBIE 2.27 4.01 2.99 6.22 1.01 0.12 0.80 -0.97 567 +

29 NR4A2 3.31 2.83 4.52 6.47 1.54 0.92 2.29 3.50 1278 +

30 NUAK2 2.84 5.25 2.77 6.47 1.03 0.31 0.92 -0.42 803 +

31 PIM1 4.17 6.96 2.56 5.34 1.35 1.31 1.06 0.29 2364 +

32 PLK3 2.14 3.71 1.71 3.04 0.78 -1.05 0.69 -1.63 1249 +

33 REL 2.65 3.53 1.70 2.77 1.58 1.75 0.96 -0.20 891 +

34 RELB 1.81 2.98 2.62 6.13 0.99 0.04 1.12 0.60 787 +

35 SAT1 2.13 3.80 2.34 4.83 0.96 -0.13 1.29 1.13 570 +

36 SDC4 3.42 6.01 4.84 10.02 1.16 0.66 1.16 0.91 709 +

37 SOD2 2.41 4.30 2.27 5.21 0.90 -0.41 0.68 -1.95 1306 +

38 STAT5A 4.49 5.43 1.94 3.47 0.85 -0.58 0.96 -0.15 826 +

39 TICAM1 1.81 2.90 1.57 3.04 0.94 -0.24 1.11 0.67 459 +

40 TNF 622.64 15.22 31.54 14.78 0.84 -0.69 1.12 0.49 - -

41 BDKRB1 3.01 4.71 NULL NULL 0.77 -0.96 NULL NULL - -

42 CCL17 6.29 4.35 NULL NULL 0.63 -1.01 NULL NULL - -

43 CCL5 7.03 4.61 1.29 1.08 1.29 0.78 1.80 2.05 - -

44 CD40 2.79 2.42 NULL NULL 1.26 0.69 NULL NULL 238 -

45 CFB 3.11 2.68 NULL NULL 0.77 -0.78 NULL NULL - -

46 CSF1 3.16 4.16 1.86 1.69 4.48 3.26 0.91 -0.17 746 +

47 FSTL3 1.63 2.47 1.40 2.13 0.75 -1.32 1.13 0.75 942 +

48 LTB 10.34 8.43 NULL NULL 1.44 1.40 NULL NULL - -

49 NFKBIZ 5.67 4.10 2.03 1.92 0.86 -0.43 1.12 0.23 1291 +

50 ORM1 2.06 2.61 0.72 -1.41 0.68 -1.15 0.88 -0.44 - -
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51 PDGFB 2.09 2.68 0.91 -0.41 0.72 -0.99 0.47 -2.58 2697 +

52 SELE 19.76 2.97 1.69 1.43 0.48 -1.59 0.29 -1.00 - -

53 SERPINA3 9.72 9.69 0.98 -0.10 1.08 0.34 1.39 1.16 - -

54 SOX9 2.34 2.01 NULL NULL 1.17 0.49 NULL NULL 4168 +

55 TNFRSF9 3.82 3.17 NULL NULL 0.60 -1.51 NULL NULL 291 -

56 TNIP1 1.61 2.40 1.44 2.07 0.85 -0.70 1.13 0.54 778 +

57 AQP4 NULL NULL 6.27 2.05 NULL NULL 0.16 -1.49 210 -

58 BMP2 3.90 1.38 4.25 8.23 0.56 -0.66 0.75 -1.44 1494 +

59 CD274 NULL NULL 3.00 4.71 NULL NULL 1.20 0.76 220 -

60 CXCR1 NULL NULL 6.79 2.13 NULL NULL 1.11 0.21 - -

61 DUSP1 1.42 1.73 1.90 3.35 0.87 -0.58 1.44 1.59 2124 +

62 EDN1 1.04 0.20 2.20 4.49 1.13 0.54 0.92 -0.34 - -

63 ELF3 1.39 1.60 2.00 3.94 1.31 1.36 1.14 0.56 - -

64 GADD45B 1.15 0.70 1.85 3.51 1.06 0.29 2.15 3.36 2218 +

65 OLR1 3.15 1.17 4.91 4.24 0.21 -1.70 0.49 -1.48 - -

66 PTGES 1.32 1.03 2.81 2.77 1.41 1.04 1.56 1.54 - -

67 SAA1 1.79 1.37 4.24 6.19 0.66 -1.23 1.21 0.67 - -

68 SAA2 1.65 1.18 4.52 4.02 0.75 -0.63 1.36 1.07 - -

69 TAPBP 1.53 1.55 1.66 2.19 1.51 1.24 1.18 0.59 715 +

70 THBS1 0.70 -0.86 2.66 4.19 2.26 1.74 0.94 -0.29 1040 +

71 TNFSF10 NULL NULL 10.32 2.58 NULL NULL 0.10 -1.87 - -

72 IL32 3.12 4.86 2.56 4.03 0.55 -2.26 1.64 2.07 -

73 PRDM1 2.94 3.90 2.14 3.98 0.33 -3.29 0.74 -1.27 249 -

74 CXCL2 32.89 14.87 6.59 9.86 0.84 -0.75 0.33 -4.72 623 +

75 CXCL3 65.47 15.08 13.39 11.11 0.64 -1.89 0.17 -6.07 636 +

76 EGR1 58.08 14.64 6.10 9.45 2.26 3.49 0.50 -2.92 2638 +

77 F3 2.10 2.68 1.62 2.52 0.79 -0.68 0.54 -2.57 802 +

78 IER3 3.76 6.67 4.36 9.35 1.00 0.14 0.55 -3.02 2133 +

79 KLF10 2.13 3.23 2.51 4.81 1.17 0.71 0.59 -2.30 2704 +

80 PI3 6.49 4.42 3.67 5.57 0.59 -1.56 0.32 -3.97 -

81 PLAU 4.99 8.24 3.39 6.94 0.78 -1.55 0.60 -2.62 683 +

82 PTGS2 8.43 7.69 8.51 5.69 0.63 -1.72 0.02 -3.19 270 -

83 PTX3 53.83 9.43 7.96 10.84 0.91 -0.34 0.26 -5.74 498 +

84 TNFAIP2 3.11 5.82 4.77 10.47 0.88 -1.08 0.62 -3.00 689 +

85 TNFAIP3 38.11 15.50 11.42 13.85 45.45 16.05 0.42 -3.80 889 +

All the NF-κB target genes that are induced by TNF-a in either A549 or HeLaS3 cells were extracted from the heat

map shown in Fig 2a. We selected TNF-α–inducible genes using the following criteria: expression ratio of TNF-α–

treated EV-1–transduced cells to untreated EV-1–transduced cells > 1.5 and a Z-score > 2 (marked in dark grey).

CT1-sensitive genes were further selected by the following criteria: ratio of CT1-expressing cells to EV-2–

transduced cells < 0.66 and a Z-score < –2 (marked in light grey). The other genes were classified as CT1-

insensitive. The CpG islands size of each gene promoter was evaluated by UCSC genome browser and the

promoters whose CpG islands size is larger than 300 bp was considered as CpG islands (+).

　1–13, Genes that are both TNF-α inducible and CT1 sensitive in both A549 and HeLaS3 cells are marked in

green. Genes that are both TNF-α inducible and CT1 sensitive in A549 cells alone were marked in yellow, whereas

those in HeLaS3 cells alone were marked in pink. 14–71, CT1-insensitive genes induced by TNF-α in both A549

and HeLaS3 cells (light blue), in A549 cells alone (orange), or in HeLaS3 cells (red). 72-85, Genes whose CT1

sensitivity are differently categorized between A549 and HeLaS3 cells (white). These genes are not considered in

Table 1.
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Supplementary Table S3.  

Oligonucleotides used in this study. 

 

● Oligonucleotides used for shRNA expression vectors 

shIL-6#1-sense 5’-TTTGTATTTATATAATGTATAAATGCTTCCTGTCACATTTA

TACATTATATAAATACTTTTTTG-3’ 

shIL-6#1-antisense 5’-AATTCAAAAAAGTATTTATATAATGTATAAATGTGACAG

GAAGCATTTATACATTATATAAATA-3’ 

shDPF1-3’UTR#2-sense 5’-TTTGTTAATATATACAAAGAGTCCGCTTCCTGTCACG

GACTCTTTGTATATATTAACTTTTTTG-3’ 

shDPF1-3’UTR#2-antisense 5’-AATTCAAAAAAGTTAATATATACAAAGAGTCCGTGAC

AGGAAGCGGACTCTTTGTATATATTAA-3’ 

shDPF1-3’UTR#4-sense 5’-TTTGAATTAACTTGTTCTGTGTATGCTTCCTGTCACAT

ACACAGAACAAGTTAATTCTTTTTTG-3’ 

shDPF1-3’UTR#4-antisense 5’-AATTCAAAAAAGAATTAACTTGTTCTGTGTATGTGAC

AGGAAGCATACACAGAACAAGTTAATT-3’ 

shDPF2-3’UTR#3-sense 5’-TTTGTAGCTTCACCTTGTTATTCCGCTTCCTGTCACG

GAATAACAAGGTGAAGCTACTTTTTTG-3’ 

shDPF2-3’UTR#3-antisense 5’-AATTCAAAAAAGTAGCTTCACCTTGTTATTCCGTGAC

AGGAAGCGGAATAACAAGGTGAAGCTA-3’ 

shDPF2-3’UTR#4-sense 5’-TTTGCTCTTAACTGAATTGGGAGCGCTTCCTGTCACG

CTCCCAATTCAGTTAAGAGCTTTTTTG-3’ 

shDPF2-3’UTR#4-antisense 5’-AATTCAAAAAAGCTCTTAACTGAATTGGGAGCGTGA

CAGGAAGCGCTCCCAATTCAGTTAAGAG-3’ 

shDPF2-3’UTR#6-sense 5’-TTTGGTGATCACAGGGTTCAAACAGCTTCCTGTCAC

TGTTTGAACCCTGTGATCACCTTTTTTG-3’ 

shDPF2-3’UTR#6-antisense 5’-AATTCAAAAAAGGTGATCACAGGGTTCAAACAGTGA

CAGGAAGCTGTTTGAACCCTGTGATCAC-3’ 

shDPF3a-CDS#2-sense 5’-TTTGCTTTGATGAGGACGATTTGGGCTTCCTGTCACC

CAAATCGTCCTCATCAAAGCTTTTTTG-3’ 

shDPF3a-CDS#2-antisense 5’-AATTCAAAAAAGCTTTGATGAGGACGATTTGGGTGA

CAGGAAGCCCAAATCGTCCTCATCAAAG-3’ 

shDPF3a-3’UTR#4-sense 5’-TTTGAAATCGAAGCAATATCCTGTGCTTCCTGTCACA

CAGGATATTGCTTCGATTTCTTTTTTG-3’ 

shDPF3a-3’UTR#4-antisense 5’-AATTCAAAAAAGAAATCGAAGCAATATCCTGTGTGA

CAGGAAGCACAGGATATTGCTTCGATTT-3’ 



shDPF3b-CDS#6-sense 5’-TTTGGGAACTGCTCAAAGAGAAAGGCTTCCTGTCAC

CTTTCTCTTTGAGCAGTTCCCTTTTTTG-3’ 

shDPF3b-CDS#6-antisense 5’-AATTCAAAAAAGGGAACTGCTCAAAGAGAAAGGTG

ACAGGAAGCCTTTCTCTTTGAGCAGTTCC-3’ 

shDPF3b-CDS#7-sense 5’-TTTGATGACCAGCTACTCTTCTGCGCTTCCTGTCACG

CAGAAGAGTAGCTGGTCATCTTTTTTG-3’ 

shDPF3b-CDS#7-antisense 5’-AATTCAAAAAAGATGACCAGCTACTCTTCTGCGTGA

CAGGAAGCGCAGAAGAGTAGCTGGTCAT-3’ 

shBrm#4-sense 5’-TTTGAATGTGGTGTTGGTGCTTTCGCTTCCTGTCACG

AAAGCACCAACACCACATTCTTTTTTG-3’ 

shBrm#4-antisense 5’-AATTCAAAAAAGAATGTGGTGTTGGTGCTTTCGTGA

CAGGAAGCGAAAGCACCAACACCACATT-3’ 

shBrm#8-sense 5’-TTTGTGATAAACTACAAAGATAGGGCTTCCTGTCACCCT

ATCTTTGTAGTTTATCACTTTTTTG-3’ 

shBrm#8-antisense 5’-AATTCAAAAAAGTGATAAACTACAAAGATAGGGTGACA

GGAAGCCCTATCTTTGTAGTTTATCA-3’ 

shBRG1-CDS#2-sense 5’-TTTGTTGGAAGTACATGATTGTGGGCTTCCTGTCACC

CACAATCATGTACTTCCAACTTTTTTG-3’ 

shBRG1-CDS#2-antisense 5’-AATTCAAAAAAGTTGGAAGTACATGATTGTGGGTGA

CAGGAAGCCCACAATCATGTACTTCCAA-3’ 

shBRG1-CDS#4-sense 5’-TTTGCGTATCGCGGCTTTAAATACGCTTCCTGTCACG

TATTTAAAGCCGCGATACGCTTTTTTG-3’ 

shBRG1-CDS#4-antisense 5’-AATTCAAAAAAGCGTATCGCGGCTTTAAATACGTGA

CAGGAAGCGTATTTAAAGCCGCGATACG-3’ 

 

● Oligonucleotides used for the preparation of Halo-tag expression vectors 

MCS (Halo)-sense 
5’-CGCCATGGAATTCAACGCGATCGCCTAGATATCGGTT 

TAAACCATCTCGAGCATGCGGCCGCATGTTT-3’ 

MCS (Halo)-antisense 
5’-AAACATGCGGCCGCATGCTCGAGATGGTTTAAACCGA 

TATCTAGGCGATCGCGTTGAATTCCATGGCGAT-3’ 

DPF2-CT1 

5’-GCGATCGCCATGGCGGCTGTGGTGGAGAATGTAGTGAA

GCTCCTTGGGGAGCAGTACTACAAAGATGCCATGGAGCAG

TGCCACAATTACAATGCTCGCCTCTGTGCTGAGCGCAGCGT

GCGCCTGCCTTTCTTGGACTCACAGACCGGAGTAGCCCAG

AGCAATTGTTACATCTGGATGGAAAAGCGACACCGGGGTC

CAGGATTGGCCTCCGGACAGCTGTACTCCTACCCTGCCCGG



CGCTGGCGGAAAAAGCGGCGAGTTTAAAC-3’ 

DPF3-CT1-Fwd 5’-GCGATCGCCATGGCGACTGTCATTCACAACC-3’ 

DPF3-CT1-Rev 5’-GTTTAAACTCGTCTCTTCTTGCGCCAG-3’ 

 

● Oligonucleotides used for HA-tag expression vectors 

HA-Tag-sense 5’-GATCCACTACCATGTACCCATACGATGTTCCAGATT 

ACGCTG-3’ 

HA-Tag-antisense 5’-AATTCAGCGTAATCTGGAACATCGTATGGGTACATG 

GTAGTG-3’ 

DPF3a/3b/3-CT1 (HA)-Fwd 5’-CGGAATTCGCGACTGTCATTCACAACCC-3’ 

DPF3a-Rev 5’-CGATATCAGATCTTTAAACGCAACTGCCCTTTTTATCT 

CTGTGGGC-3’ 

DPF3b-Rev 5’-CGATATCAGATCTTTAAACGGCCTGGCAGCCAAAGG 

CTGA-3’ 

DPF3-CT1-Rev 5’-CGATATCAGATCTTTAAACTCGTCTCTTCTTGCGCCA 

GCAGCGG-3’ 

DPF3-CT1 (Δ1-39) 5’-GAATTCCCCTTCCTGGACTCACAGACTGGGGTGGCC 

CAGAACAACTGCTACATCTGGATGGAGAAGAGGCACC 

GAGGCCCAGGCCTTGCCCCGGGCCAGCTGTATACATAC 

CCTGCCCGCTGCTGGCGCAAGAAGAGACGAGTTTAAA 

GATCTGATATC-3’ 

DPF3-CT1 (Δ1-32) 5’-GAATTCGCAGAGCGCAGCGTGCGTCTTCCCTTCCTG 

GACTCACAGACTGGGGTGGCCCAGAACAACTGCTACA 

TCTGGATGGAGAAGAGGCACCGAGGCCCAGGCCTTGC 

CCCGGGCCAGCTGTATACATACCCTGCCCGCTGCTGGC 

GCAAGAAGAGACGAGTTTAAAGATCTGATATC-3’ 

DPF3-CT1 (Δ1-8) 5’-GAATTCCTGAAAGCGCTCGGGGACCAGTTCTACAA 

GGAAGCCATTGAGCACTGCCGGAGTTACAACTCACGG 

CTGTGTGCAGAGCGCAGCGTGCGTCTTCCCTTCCTGG 

ACTCACAGACTGGGGTGGCCCAGAACAACTGCTACA 

TCTGGATGGAGAAGAGGCACCGAGGCCCAGGCCTTG 

CCCCGGGCCAGCTGTATACATACCCTGCCCGCTGCTG 

GCGCAAGAAGAGACGAGTTTAAAGATCTGATATC-3’ 

DPF3-CT1 (Δ40-76) 5’-GAATTCGCGACTGTCATTCACAACCCCCTGAAAGC 

GCTCGGGGACCAGTTCTACAAGGAAGCCATTGAGCA 

CTGCCGGAGTTACAACTCACGGCTGTGTGCAGAGCG 

 



CAGCGTGCGTCTTCGCTGCTGGCGCAAGAAGAGACG 

AGTTTAAAGATCTGATATC-3’ 

DPF3-CT1 (Δ53-76) 5’-GAATTCGCGACTGTCATTCACAACCCCCTGAAAGC 

GCTCGGGGACCAGTTCTACAAGGAAGCCATTGAGCA 

CTGCCGGAGTTACAACTCACGGCTGTGTGCAGAGCG 

CAGCGTGCGTCTTCCCTTCCTGGACTCACAGACTGG 

GGTGGCCCAGAACAACCGCTGCTGGCGCAAGAAGA 

GACGAGTTTAAA GATCTGATATC-3’ 
 

 

● Oligonucleotides used for Brm and BRG1 expression vectors 

EF1α-Fwd 5’-GTTTAAACGCCACAAATGGCAGTATTCATCCA-3’ 

EF1α-Rev 5’-AAAGCTAGCATCGATGATATCCTCACGACACCTGAAATG

GAAGA-3’ 

MCS (pLE)-sense 5’-ATCAGATCTCAATTGCTCGAGGCGGCCGCCAGCTGTCTA

GACAT-3’ 

MCS (pLE)-antisense 5’-CGATGTCTAGACAGCTGGCGGCCGCCTCGAGCAATTGAG

ATCTGAT-3’ 

IRES-Puror-Fwd 5’-AAATCTAGACGGCCGCTACGTAAATTCCG-3’ 

IRES-Puror-Rev 5’-AAAATCGATGCTCGATCAGGCACCGGGCTTGCGGGT-3’ 

3×FLAG-sense 5’-AAAAAGATCTACTACCATGGACTACAAAGACCATGACGG

TGATTATAAAGATCATGACAT-3’ 

3×FLAG-antisense 5’-TTTTCAATTGCTTGTCATCGTCATCCTTGTAGTCGATGTCA

TGATCTTTATAATCACCGT-3’ 

Brm-Fwd 5’-GAATTCATGTCCACGCCCACAGACCC-3’ 

Brm-Rev  5’-CTCGAGTCACTCATCATCCGTCCCAC-3’ 

BRG1-Fwd 5’-CAATTGATGTCCACTCCAGACCCA-3’ 

BRG1-Rev 5’-TCTAGAGTCAGTCTTCTTCGCTGCCA-3’ 
 

 

● Primer pairs used for qRT-PCR 

IL6-Fwd 5’-AGTAACATGTGTGAAAGCAGCAA-3’ 

IL6-Rev 5’-AAACTCCAAAAGACCAGTGATGA-3’ 

IL8-Fwd 5’-GGTGCAGTTTTGCCAAGGAG-3’ 

IL8-Rev 5’-TTCCTTGGGGTCCAGACAGA-3’ 

TNF-Fwd 5’-CCCCCCGAGTGACAAGCCTGTAG-3’ 

TNF-Rev 5’-TGAGGTACAGGCCCTCTGAT-3’ 



ICAM1-Fwd 5’-AACCTCAGCCTCGCTATGG-3’ 

ICAM1-Rev 5’-ACTTTTGAGGGGGACACAGAT-3’ 

DPF1-Fwd 5’-CCGGAAGGGAGCTGGA-3’ 

DPF1-Rev 5’-CAGGTAGGCGAGCACCAC-3’ 

DPF2-Fwd 5’-GAGATGTAGTGAAGC-3’ 

DPF2-Rev 5’-GCTACTCCGGTCTGTG-3’ 

DPF3a-Fwd 5’-TCAGACAACACAGGAGCCAG-3’ 

DPF3a-Rev 5’-AACTGAGGCCATTCCCAAGG-3’ 

DPF3b-Fwd 5’-AGCTACTCTTCTGCGATGACTG-3’ 

DPF3b-Rev 5’-TTCTCTTTGAGCAGTTCCCAGC-3’ 

Brm-Fwd 5’-CAGAAGCAGAGCCGCATCA-3’ 

Brm-Rev 5’-GGCCTGAAGTCTGTATTCC-3’ 

BRG1-Fwd 5’-AGATGTCTTCCGGGCCA-3’ 

BRG1-Rev 5’-AGCTGGTTCTGGTTAAATGGG-3’ 

GAPDH-Fwd 5’-CTCTGCTCCTCCTGTTCGAC-3’ 

GAPDH-Rev 5’-TTAAAAGCAGCCCTGGTGAC-3’ 

IL6 promoter-Fwd 5’-GTCTTGCCATGCTAAAGGACG-3’ 

IL6 promoter-Rev 5’-GCCTCAGACATCTCCAGTCC-3’ 

IL8 promoter-Fwd 5’- TCGTCATACTCCGTATTTGAT-3’ 

IL8 promoter-Rev 5’- AGAGAACTTATGCACCCTCA-3’ 

TNF promoter-Fwd 5’-TGCTTGTGTGTCCCCAACTT-3’ 

TNF promoter-Rev 5’- CTGGTCCTCTGCTGTCCTTG-3’ 

ICAM1 promoter-Fwd 5’-AGCGCGGTGTAGACCGTGATTCAA-3’ 

ICAM1 promoter-Rev 5’-GCTGGCCGCTTCAGCTCCGGAAT-3’ 
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Supplementary Figure S1: Knockdown effects of each d4-family protein, Brm, and BRG1 on the anchorage-

independent growth.

(a, b) HeLaS3 (a) or A549 (b) cells transduced with shRNA expressing lentivirus vectors were grown in soft agar. 

Colonies of more than 100 nm in diameter were counted and normalized to the number of shCre#4-expressing cells 

(control; lane 2). The following shRNAs were analyzed: shDPF1-3’UTR#2 and #4 (lanes 3 and 4), shDPF2-3’UTR#3, 

#4, and #6 (lanes 5, 6, and 7), shDPF3a-CDS#2 (lane 8), shDPF3a-3’UTR#4 (lane 9), shDPF3b-CDS#6 and #7 (lanes 

10 and 11), shBrm#4 and #8 (lanes 12 and 13), and shBRG1-CDS#2 and #4 (lanes 14 and 15). The data represent 

means ± SD (n = 3). Similar results were obtained from at least three independent experiments. 



1

10

100

1000

0 1 2 3 4 5 6 7 8 9 10 11 12

R
L
U

Day

shCre#4 shDPF3a-CDS#2

shDPF3a-3'UTR#4 shDPF3b-CDS#6

shDPF3b-3'UTR#7

1

10

100

1000

0 1 2 3 4 5 6 7 8 9 10 11 12

R
L
U

Day

shCre#4 shBrm#4 shBrm#8

1

10

100

1000

0 1 2 3 4 5 6 7 8 9 10 11 12

R
L
U

Day

shCre#4 shDPF1-3'UTR#2

shDPF1-3'UTR#4 shDPF2-3'UTR#3

shDPF2-3'UTR#6 shDPF2-3'UTR#6

Supplementary Figure S2: Effects of shRNAs on the growth of monolayer cultures of A549.

A549 cells were transduced with shRNA expressing vectors targeting DPF1 and DPF2 (a), DPF3a and DPF3b (b), and 

Brm (c; left: Semi-log plot, right: normal plot). Cellular growth were monitored as described in Figure 1d.
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Supplementary Figure S3: Analysis of the d4-family genes, Brm and BRG1 in a panel of epithelial 

tumor cell lines. 

mRNA levels were evaluated by qRT-PCR and data were normalized by assigning a value of 1.0 to the levels 

in A549 cells. The data represent means ± SD (n = 3). Cell lines the BRG1 gene of which  has nonsense or 

frame shift mutation, are marked with asterisks. No functional BRG1 protein is detectable in them.
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Supplementary Figure S4: Analyses of effects of Brm or BRG1 on the expression of the NF-κB target genes IL6, 

IL8, ICAM1, and TNF by qRT-PCR. 

A549 cells (a) or HeLaS3 (b, c) cells transduced with lentivirus vectors expressing either shBrm or shBRG1 (a, b) or 

simultaneously expressing shBrm and shBRG1 (c) were grown in the presence of TNF-a. Data were normalized by 

assigning a value of 1.0 to the levels in cells transduced with shCre#4 (control). (d) Parallel cultures of (a) were kept in 

the absence of TNF-a and analyzed similarly. (e) SW13 cells were transduced with lentivirus vectors expressing Brm

or BRG1. Data were normalized by assigning a value of 1.0 to the levels in SW13 cells transduced with control vector. 

a-e, The data represent means ± SD (n = 3).
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Supplementary Figure S5: Detection of interaction between p50 and RelA in cellular nuclei by in situ PLA.

(a, b) A549 cells transduced with EV-3 or HA-DPF3-CT1 were grown in the absence (TNF-a: -) or presence of TNF-a 

for 20 min (TNF-a: +) and then fixed. In situ PLA was performed using proximity probes against p50 and RelA

antibodies to detect interaction between them. The cells were counterstained with DAPI (nuclei). Bar, 20 mm. (b) Red 

dot in situ hybridization signals in cellular nuclei were counted using 50 cells each. Error bars represent the means ±
SEM. Similar results were obtained from at least two independent experiments.
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Supplementary Figure S6: ChIP analysis in promoters of four NF-kB target genes.

A549 cells transduced with EV-3, HA-DPF3-CT1, or HA-DPF3a were grown in the absence (TNF-a: -) or 

presence of TNF-a for 30 min (TNF-a: +) and then fixed. Immunoprecipitation in ChIP was performed 

using normal IgG (Negative Control) , anti-Brm, anti-RelA, or anti-HA antibodies. Error bars represent the 

means ± SD. Similar results were obtained when another antibody to RelA or Brm was used instead.


