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Figure S1: Validation of siRNA mediated depletion of BACH1.

(A) RT-gPCR analysis of BACH1 mRNA levels normalized to B2M control. (B) Western
blot analysis of BACH1 protein after sSiRNA mediated depletion, with 3 tubulin as control.
(C) mRNA counts of BACH1 by RNA seq analysis of NC siRNA and BACH1 siRNA -
treated samples. (D) Validation of gene expression upon BACH1 depletion in 16HBE140-
cells with BACH1 siRNA from Ambion (A) and Santa Cruz (S).
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Figure S2: Determination of H,0, stress tolerance in Calu-3 and 16HBE140
cells. The percentage of viable cells was calculated by normalizing the absorbance
(MTS assay at 490 nm), after exposure to increasing H,O, concentrations, to the
absorbance at 0 uM H,O, for 18 hr and 6 hr in Calu-3 and 16HBE140" cells.
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Figure S3: Oxidative stress augments the impact of BACH1 depletion in
16HBE140" cells. Western blots probed with antibodies specific for BACH1, HMOX1
and GCLM proteins under the same conditions as shown in Fig. 2 (negative control
(NC) siRNA alone, BACH1 siRNA alone, NC siRNA + oxidative stress and BACH1
siRNA + oxidative stress, 48 hours after BACH1 depletion followed by 8 hours of oxida-
tive stress) and normalized to beta-tubulin (B-tub) control. Western blots were scanned
(n=3 for each protein) and signal intensities quantified using Imaged. Error bars repre-
sent SEM and data were analysed by the Student's unpaired t-test, ns = not significant,
*P <0.01 **P < 0.001 ***P < 0.0001.
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Figure S4: Oxidative stress enhances the impact of BACH1 depletion on CFTR pro-
tein but not CFTR mRNA in Calu-3 cells.
(A) RT-gPCR measurements of CFTR mRNA levels in Calu-3 under same conditions as
described in the legend to Fig.2A. B2M is the control and the data are normalized to the NC
siRNA alone. (B) Western blots probed with antibodies specific to CFTR protein under
same conditions as in (A) and normalized to 3-tubulin. Blots were imaged as in Fig. 2C. (C)
GSH levels after BACH1 depletion normalized to NC siRNA, with or without oxidative
stress. N = 3 for all experiments. Error bars represent SEM and data were analysed by the
Student's unpaired t-test, ns = not significant, *P < 0.01 **P < 0.001 ***P < 0.0001.
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Figure S5: BACH1 occupancy at genes involved in the oxidative stress
pathway. UCSC browser graphics show ChlP-seq peaks at the HMOX1,
GCLM, GCLC, HIF1A and BACH1 loci in Calu-3 (left) and 16HBE 140" (right)
cells. The Y-axis has been adjusted to accurately represent the peak intensity.



Table S1: List of genes differentially upregulated by = 1.5 fold after siRNA mediated BACH1 depletion

compared to siRNA control in Calu-3 cells.

Gene Base Actual | Pvalue NCsil NCsi2 BACH1si1l | BACH1si2

Mean fold

change

MDK 1505 1.50 5.73E-06 1311.63 1099.91 1728.70 1878.64
MAP3K6 249.1 1.50 8.02E-03 217.84 181.16 292.34 304.94
RAB42 39.47 1.50 2.68E-01 39.36 23.89 54.57 40.07
PRKAA1 6322 1.50 5.44E-09 4756.84 5373.16 7356.24 7800.57
SOGA3 44.75 1.50 2.17e-01 33.87 37.83 51.65 55.65
DPY19L2P3 38.61 1.50 2.56E-01 32.04 29.86 53.60 38.95
PRDM10 429.3 1.50 7.88E-04 325.85 361.33 496.98 533.10
WISP2 212.8 1.50 1.68E-02 195.88 144.33 241.67 269.33
DERL3 126.1 1.50 4.63E-02 91.53 110.49 157.86 144.68
NPPA-AS1 40.94 1.50 2.51E-01 24.71 40.81 44.83 53.42
SLC44A1 6013 1.50 2.26E-09 4519.77 5096.44 7195.45 7240.77
CDHR2 2934 1.50 6.59E-09 2416.40 2274.48 3573.36 3472.36
ID3 340.7 1.50 1.77E-03 269.10 275.73 422.92 395.09
PRDX1 34345 1.50 2.61E-12 27056.41 | 27836.29 | 42122.24 40366.21
EPHB2 1615 1.51 1.60E-07 1318.95 1260.17 1949.91 1932.06
MOB3A 627.7 1.51 2.49E-04 556.51 444.94 750.34 759.02
GCSAM 165.7 1.51 2.01E-02 129.97 134.38 194.89 203.67
RIPK3 191.8 1.51 1.58E-02 168.42 137.36 238.74 222.59
CAB39L 393.7 1.51 7.75E-04 309.37 318.53 472.62 474.11
UPP1 3547 1.51 1.49E-06 3189.84 2465.60 4250.62 4282.58
LOXL3 62.7 1.51 1.54E-01 39.36 60.72 75.03 75.68
SCARNA7 33.35 1.51 2.79E-01 30.21 22.89 38.00 42.29
FDXR 230 1.51 1.50E-02 218.76 147.32 275.77 278.23
PTRH1 136.5 1.51 5.09E-02 133.63 83.61 168.58 160.26
ZBEDG6 681.9 1.51 3.00E-01 358.80 726.64 647.04 994.97
GPR153 85.02 1.51 1.02E-01 81.46 53.75 109.14 95.71
CCL28 1665 1.51 3.73E-07 1244.81 1405.50 1963.55 2047.80
KCNK6 490.9 1.52 2.68E-04 390.84 390.20 620.73 562.03
NPSR1-AS1 44.31 1.52 2.11E-01 37.53 32.85 46.77 60.10
NLRC5 416.7 1.52 5.92E-04 347.82 314.55 496.98 507.50
CDK2AP1 3836 1.52 3.00E-10 3089.15 3009.09 4586.81 4658.75
PTP4A1 11534 1.52 1.56E-11 8852.83 9483.15 13708.78 14092.00
ACKR2 39.12 1.52 2.37E-01 29.29 32.85 40.93 53.42
MAPK10 37.15 1.52 2.44E-01 31.12 27.87 42.88 46.74
LHFPL2 3549 1.52 6.62E-10 2803.58 2834.89 4167.79 4391.65
OGFRL1 593.7 1.52 9.11E-04 390.84 552.45 678.23 753.46




SLC19A2 2322 1.52 4.96E-08 1730.84 1955.96 2748.97 2851.34
GJB2 137.6 1.52 3.45E-02 106.18 112.48 186.12 145.79
KPNA7 178 1.52 1.42E-02 139.13 143.34 212.43 217.02
EMC3-AS1 261.9 1.52 4.88E-03 200.45 215.01 289.42 342.78
GLB1L3 33.23 1.52 2.70E-01 22.88 29.86 38.98 41.18
CHML 1822 1.52 1.02E-05 1275.02 1614.53 2022.02 2378.35
PKIB 4861 1.52 4.48E-11 3812.24 3893.00 5853.61 5884.10
ALOX5 1474 1.53 5.38E-07 1221.02 1111.86 1870.97 1691.66
GSE1 1225 1.53 6.13E-07 990.36 947.62 1430.52 1530.29
DPP4 5819 1.53 1.41E-11 4548.15 4660.45 7013.23 7054.91
PRDM1 123.6 1.53 3.56E-02 98.85 96.55 143.25 155.81
SNHG16 4234 1.53 5.08E-10 3213.63 3481.90 4988.29 5253.06
MRPL45 6451 1.53 1.45E-11 4988.41 5210.91 7905.84 7698.18
MOB1A 3082 1.53 9.04E-09 2295.58 2577.08 3606.50 3848.54
ITGB7 42.27 1.53 2.06E-01 32.95 33.84 47.75 54.53
JAZF1 1613 1.53 4.47E-08 1297.90 1252.21 1961.60 1942.07
YWHAZ 46762 1.53 1.59E-13 36086.80 | 37823.12 | 56480.01 56656.27
KRT76 98.89 1.53 5.70E-02 80.55 75.65 116.94 122.42
QRFPR 45.22 1.53 1.90E-01 37.53 33.84 51.65 57.87
SLC7A9 34.37 1.53 2.50E-01 28.37 25.88 40.93 42.29
RRAGD 270.4 1.53 3.87E-03 213.27 214.01 359.58 294.93
GPR176 159.8 1.53 2.38E-02 106.18 146.32 191.97 194.76
PORCN 926.5 1.53 6.76E-06 784.42 677.87 1128.43 1115.16
CRTAP 4847 1.53 3.51E-11 3737.19 3913.90 5873.10 5865.18
STX2 1693 1.53 2.58E-08 1322.62 1348.76 2021.04 2077.85
RNF39 111.2 1.54 4.33E-02 86.95 88.59 140.32 129.10
SLC7A5P2 110 1.54 4.38E-02 88.78 84.61 137.40 129.10
CFLAR-AS1 30.78 1.54 2.73E-01 25.63 22.89 38.98 35.61
CIPC 926.7 1.54 2.81E-06 708.45 750.53 1083.61 1164.13
TUBA4B 842.1 1.54 3.86E-06 677.33 648.00 1003.70 1039.48
CHRAC1 3238 1.54 7.25E-10 2439.29 2652.73 3854.98 4006.57
MRPL45P2 1484 1.55 3.64E-08 1154.20 1177.56 1798.86 1806.30
ANXA8 183.6 1.55 1.49E-02 165.67 122.43 211.46 234.83
SQSTM1 50637 1.55 4.08E-13 41345.23 | 38150.60 | 62579.19 60472.53
ACTBL2 128.4 1.55 2.94E-02 108.92 92.57 152.02 160.26
TFEB 69.71 1.55 1.35E-01 73.22 35.83 81.86 87.92
UGT2A3 1499 1.55 1.87E-07 1095.62 1253.21 1780.35 1865.28
PIK3CD 229.7 1.55 5.81E-03 201.37 158.27 286.49 272.67
LINCO01268 55.94 1.55 1.37E-01 44.85 42.80 76.01 60.10
KPNAS 218.7 1.55 7.86E-03 146.45 196.09 257.26 274.90
HHLA2 2133 1.56 5.66E-09 1588.97 1749.91 2567.72 2626.53




RPL13A 5669 1.56 2.05E-12 4404.45 4462.37 6999.58 6811.17
CREB3L3 67.02 1.56 1.33E-01 67.73 36.83 71.14 92.37
GABARAPL3 143.9 1.56 3.21E-02 104.34 120.44 139.35 211.46
BLZF1 1346 1.56 7.76E-07 967.48 1136.74 1564.99 1715.04
CREB3L2 1895 1.56 1.05E-07 1403.16 1558.79 2148.70 2470.72
VPS26B 1698 1.56 7.15E-09 1329.02 1322.88 2033.71 2104.56
STOM 2632 1.56 8.99E-10 1977.97 2131.15 3122.19 329541
CCNJ 649 1.56 2.49E-05 473.21 540.50 817.58 764.59
UGT1A8 413.7 1.56 3.72E-04 347.82 297.62 479.44 529.76
UGT1A7 65.8 1.56 1.03E-01 55.83 46.78 76.01 84.58
SLC12A6 479.2 1.56 7.65E-04 314.86 433.00 536.93 632.15
TIGD4 80.25 1.56 7.10E-02 59.49 65.70 94.52 101.28
RAB3IL1 163.1 1.56 2.42E-02 156.52 97.55 205.61 192.54
BENDG6 57.28 1.57 1.41E-01 37.53 51.76 57.49 82.36
STRIP2 1397 1.57 4.51E-08 1133.15 1043.18 1710.19 1701.68
BPNT1 2189 1.57 9.56E-10 1653.96 1755.88 2666.14 2679.95
MYH16 70.4 1.57 8.64E-02 55.83 53.75 89.65 82.36
ERLIN1 2390 1.57 8.87E-10 1822.37 1893.25 2804.51 3038.32
HIST1H2BN 177 1.57 1.79E-02 167.50 107.50 227.05 205.89
LAMC2 51306 1.57 1.19E-12 37876.22 | 41890.31 | 60348.64 65109.02
CHCHD3 3294 1.57 1.82E-10 2472.24 2646.76 3872.53 4185.75
SYT13 4933 1.58 1.32E-12 3764.65 3894.99 6008.55 6062.17
PRSS22 2015 1.58 8.49E-07 1774.78 1351.75 2425.44 2506.33
RGS17 99.86 1.58 4.32E-02 70.48 84.61 120.83 123.54
IL1R2 34.53 1.58 2.25E-01 23.80 29.86 47.75 36.73
SMCO2 37.98 1.58 2.03E-01 32.95 25.88 41.90 51.20
DGCR9 139.1 1.58 1.92E-02 118.99 96.55 177.35 163.60
SCD5 2179 1.58 3.42E-10 1661.28 1712.08 2622.29 2718.90
PTGS1 195.3 1.58 6.30E-03 136.38 166.23 241.67 237.06
MMP1 841.7 1.59 9.26E-07 630.64 671.89 1028.06 1036.14
NPC1 4229 1.59 1.19E-12 3289.61 3248.98 5228.01 5149.56
AKR1C1 8051 1.59 4.83E-10 6643.28 5801.18 10573.92 9187.29
FHDC1 912 1.59 3.20E-07 710.28 697.77 1131.35 1108.48
TBX6 46.27 1.59 1.50E-01 37.53 33.84 53.60 60.10
ATGOYA 2008 1.59 5.39E-10 1585.31 1512.01 2414.73 2520.80
JADE2 3103 1.60 1.24E-11 2409.08 2372.03 3718.56 3910.86
GUCA1B 37.28 1.60 1.90E-01 26.54 30.86 43.85 47.86
KCNK1 2688 1.60 1.64E-11 2053.03 2084.36 3311.23 3302.08
SHC4 474.7 1.60 4.70E-05 364.29 366.31 557.39 611.00
CAV1 4186 1.60 4.96E-13 3198.99 3242.01 5152.97 5149.56
SESTD1 4429 1.60 6.30E-11 3183.43 3629.22 5292.32 5609.20




SON 10076 1.60 1.51E-11 7163.17 8335.46 12080.45 12725.32
VKORC1L1 2949 1.60 3.98E-11 2165.61 2368.05 3611.37 3649.32
RFFL 253 1.60 2.37E-03 188.55 200.07 273.82 349.46
MIR614 340.4 1.60 7.31E-04 250.79 271.74 367.37 471.89
KRT23 11844 l.61 1.82E-15 9104.54 9073.05 14830.39 14368.01
AKR1C2 7300 l.61 4.16E-10 5966.87 5224.84 9723.22 8283.59
RPS6KAS 277.4 l.61 1.03E-03 194.96 229.94 328.39 356.14
FSIP2 33.58 l.61 2.18E-01 25.63 25.88 51.65 31.16
HIST1H3D 39.64 l.61 1.75E-01 35.70 24.88 46.77 51.20
RHCG 93.1 1.62 4.98E-02 77.80 64.70 136.43 93.49
CLCF1 515.1 1.62 2.19E-05 414.63 371.28 610.99 663.31
MIR4442 32.56 1.62 2.08E-01 23.80 25.88 36.06 44.52
EXOSC6 456 1.62 3.62E-05 338.66 357.35 543.75 584.29
HSPB1 4078 1.62 1.23E-06 3698.75 2522.34 4933.72 5157.35
CDV3 29508 1.62 5.96E-17 22068.00 | 22938.94 | 36386.54 36638.99
RBM47 6969 1.62 4.24E-14 5108.32 5520.48 8695.15 8554.03
STK3 1579 1.62 2.60E-09 1136.81 1271.12 1945.03 1964.33
PIR 406.7 1.62 1.45E-04 321.27 298.62 551.55 455.19
NCF2 337.4 1.63 1.99E-04 261.78 251.84 405.38 430.71
CALU 13885 1.63 3.40E-13 9847.76 11287.81 | 16876.77 17526.53
KIAA1462 473.5 1.63 5.95E-05 356.97 363.32 527.19 646.62
CLIC5 137.1 1.63 1.27E-02 94.28 114.47 170.53 169.17
RGS10 241.6 1.63 1.43E-03 189.47 178.18 321.57 277.12
FADS3 1778 1.63 1.23E-07 1514.83 1188.50 2302.66 2105.68
SPRYD4 784.6 1.63 4.56E-07 584.88 608.19 1011.50 933.75
TKT 36675 1.63 2.38E-16 28921.80 | 26766.24 | 45888.55 45122.90
LDHA 70993 1.64 1.53E-16 51640.58 | 56066.77 | 88604.23 87661.57
VPS26A 7451 1.64 4.46E-15 5488.17 5813.12 9379.23 9121.63
ZNRD1-AS1 45.43 1.64 1.31E-01 32.04 36.83 51.65 61.21
GPD1 32.78 1.64 2.24E-01 21.97 27.87 54.57 26.71
ZNFA88 251.6 1.64 7.76E-04 194.04 187.13 314.75 310.51
HNF4G 817.7 1.65 3.52E-07 598.61 638.05 1074.84 959.35
MACROD?2 3755 1.65 1.42E-10 2582.07 3092.70 4524.44 4821.24
PHEX 78.51 1.65 5.04E-02 53.09 65.70 106.22 89.03

CcpP 60.35 1.65 8.25E-02 39.36 51.76 70.16 80.13
MTURN 878.8 1.65 7.45E-08 646.21 679.86 1127.46 1061.74
KMO 30.91 1.65 2.08E-01 23.80 22.89 45.80 31.16
BMPR1B 211 1.65 2.31E-03 140.04 178.18 264.08 261.54
UGT1A3 35.6 1.65 1.76E-01 22.88 30.86 49.70 38.95
SQRDL 3201 1.65 1.26E-12 2516.17 2306.34 3906.63 4074.46
SH2D5 193.4 1.66 2.39E-03 151.94 139.36 247.51 234.83




STC2 3048 1.66 1.46E-12 2225.11 2359.09 3656.19 3950.93
CD68 3936 1.66 1.24E-13 2851.17 3066.82 4798.27 5026.02
TCP11L2 372.1 1.66 2.12E-04 254.45 304.59 414.15 515.29
IGDCC4 186.5 1.66 3.02E-03 145.53 134.38 214.38 251.52
TGFBR3 796.8 1.66 1.13E-06 534.54 662.93 971.54 1018.34
FAM114A1 981.2 1.67 1.38E-08 739.57 732.61 1185.92 1266.52
C100rf126 35.79 1.67 1.76E-01 21.97 31.85 52.62 36.73
CEP57 1768 1.67 1.58E-11 1326.28 1321.89 2242.24 2180.24
HSPB8 672.1 1.67 6.62E-07 517.15 488.74 886.76 795.75
Cl50rf48 3246 1.67 4.52E-12 2400.84 2454.65 4348.06 3780.65
DHRS11 648.7 1.67 2.27E-06 530.88 438.97 838.04 786.85
STARDS 42.26 1.68 1.56E-01 42.10 20.90 44.83 61.21
LINCO1133 172.8 1.68 3.57E-03 119.90 138.36 202.69 230.38
RAP2C-AS1 71.53 1.68 4.80E-02 55.83 50.77 83.80 95.71
FAM212B 34.07 1.68 1.67E-01 21.97 28.87 40.93 44.52
LUZP2 561.1 1.69 1.25E-06 400.90 433.99 709.41 700.04
IL20RB 633.2 1.69 4.69E-07 486.94 454.90 818.55 772.38
PRR11 2522 1.69 9.98E-11 1697.89 2048.53 3104.65 3236.42
PTGES 224 1.69 1.66E-03 193.13 139.36 295.26 268.22
43894 140.5 1.70 6.10E-03 112.58 95.56 171.51 182.52
SEC31A 4034 1.70 2.61E-13 2835.61 3143.47 4835.30 5323.18
LOC613266 343.7 1.71 8.11E-05 231.57 276.72 410.25 456.30
LOC100130238 | 93.43 1.71 3.26E-02 84.21 53.75 134.48 101.28
ARF4 15295 1.71 5.28E-19 10944.30 | 11639.18 | 19262.26 19336.16
DPH2 1763 1.71 3.86E-12 1286.00 1314.92 2155.52 2294.88
SLC7A5 11329 1.71 3.29E-17 8670.68 8025.89 13836.43 14783.14
ABCG2 480.4 1.72 4.19E-06 378.02 329.48 627.56 586.52
GCNT3 893.2 1.72 1.08E-08 660.85 654.97 1190.80 1066.19
GPX2 4419 1.72 5.25E-17 3252.99 3251.96 5580.76 5589.17
TP53INP2 1077 1.72 1.89E-09 828.35 754.51 1418.82 1304.36
CGBS8 93.1 1.72 3.25E-02 87.87 48.77 118.88 116.86
GCLC 3230 1.72 2.29E-13 2217.78 2530.30 3995.31 4175.74
CEACAMS 963 1.72 1.49E-09 688.31 726.64 1215.16 1222.00
LANCL3 162.8 1.72 3.12E-03 124.48 114.47 184.17 228.15
ATP6V1D 2617 1.72 1.64E-14 1873.63 1970.89 3296.62 3327.68
SOD2 9750 1.72 2.67E-15 6670.74 7649.63 11949.87 12729.77
NDP 177 1.72 1.60E-03 135.47 124.42 229.00 219.25
KIAA1551 4781 1.73 3.02E-12 3211.80 3802.42 5678.21 6432.77
CPED1 31.38 1.73 1.82E-01 21.05 24.88 27.29 52.31
NUP54 1756 1.73 8.35E-13 1277.77 1292.03 2284.15 2170.23
TMEM243 529.4 1.73 2.60E-06 420.12 354.36 713.31 629.92




PYGO1 110.3 1.73 1.21E-02 91.53 69.68 145.20 134.67
FER1L5 33.06 1.74 1.60E-01 29.29 18.91 35.08 48.97
TMEM117 37.23 1.74 1.23E-01 26.54 27.87 47.75 46.74
CDH17 1254 1.74 2.19E-11 913.47 917.76 1595.20 1590.39
RPLPOP2 175.2 1.74 1.54E-03 137.30 118.45 227.05 218.14
RARB 487.1 1.75 1.10E-05 302.05 408.11 620.73 617.68
GIPC1 3506 1.75 3.65E-09 2976.57 2130.15 4418.23 4500.72
DGCR10 30.48 1.75 1.76E-01 15.56 28.87 34.11 43.40
CGB 74.42 1.75 5.08E-02 72.31 35.83 99.40 90.15
FBXO27 480.2 1.75 1.18E-06 364.29 334.45 625.61 596.53
ME1 2626 1.75 1.33E-14 1842.51 1975.86 3439.86 3247.55
usT 310.6 1.75 6.49E-05 248.96 202.07 399.53 391.75
FN1 11635 1.76 7.95E-16 7792.90 9085.99 14349.00 15311.78
UGDH 6251 1.76 7.02E-15 4207.66 4855.55 7609.60 8329.22
TRPMS8 42.64 1.76 9.31E-02 33.87 27.87 56.52 52.31
MYO5C 2058 1.77 3.21E-12 1382.11 1593.63 2512.17 2745.61
PRRG4 2540 1.77 2.06E-13 1703.38 1962.92 3149.47 3343.26
RNF223 49.72 1.77 8.44E-02 46.68 24.88 59.44 67.89
ST13P4 5520 1.78 2.74E-18 3800.35 4146.83 7029.79 7101.65
SERINC2 3947 1.78 1.05E-11 3195.33 2484.51 4906.43 5201.87
SMIM20 726.2 1.78 1.20E-08 547.35 496.70 970.57 890.35
MUC13 5859 1.78 3.69E-20 4152.74 4264.28 7587.19 7431.08
CA9 135.1 1.79 5.59E-03 117.16 76.65 176.38 170.28
KLK8 34.4 1.79 1.21E-01 27.46 21.90 44.83 43.40
RDH8 113.3 1.79 6.59E-03 74.14 88.59 141.30 149.13
STX11 42.6 1.79 8.38E-02 29.29 31.85 53.60 55.65
HIST1H2BO 175 1.79 2.09E-03 150.11 100.54 237.77 211.46
MuC20 5459 1.79 4.23E-19 3954.12 3865.13 7257.82 6757.75
NFATC2 662.7 1.80 1.95E-08 443.92 504.67 840.96 861.41
LRRC1 1263 1.80 1.77E-12 886.01 921.74 1625.41 1620.44
IFNLR1 264.1 1.80 7.71E-05 191.30 186.14 311.83 367.27
CDK14 1027 1.80 1.11E-09 675.49 792.34 1246.34 1393.40
MPRIP 7566 1.80 1.83E-20 5366.43 5423.92 9365.59 10109.92
MIR635 30.82 1.81 1.35E-01 21.05 22.89 44.83 34.50
CGB2 39.8 1.81 1.06E-01 36.61 19.91 44.83 57.87
TRABD2A 163.9 1.81 9.41E-04 123.57 109.49 207.56 214.80
SYT14 304.1 1.81 1.21E-04 185.81 246.86 343.01 440.72
PRSS1 641.6 1.82 4.78E-08 476.87 434.99 894.56 760.14
BOD1 2762 1.82 5.78E-17 1951.43 1971.88 3688.35 3434.52
VAT1 8524 1.82 1.21E-18 6430.02 5643.90 11281.39 10742.06
TPM3 15556 1.82 6.91E-22 10677.94 | 11354.50 | 19363.60 20829.72




WDR18 496.1 1.83 1.87E-05 429.28 271.74 633.40 649.96
HDAC1 9839 1.83 9.49E-23 7066.15 6839.38 13052.96 12395.89
RRAD 41.74 1.84 7.56E-02 32.95 25.88 53.60 54.53
FUT4 4312 1.84 1.29E-18 2886.87 3194.23 5493.06 5674.86
CNNM1 445.4 1.84 2.59E-07 307.54 320.52 598.32 555.36
OR4C6 41.74 1.84 7.85E-02 32.95 25.88 61.39 46.74
FOXN3 137.2 1.84 4.47E-03 73.22 120.44 187.10 168.05
ST13 20408 1.84 1.03E-25 14135.05 | 14599.50 | 26474.27 26423.34
STX3 4412 1.84 4.41E-20 2997.62 3213.14 5757.14 5680.43
ANKRD30BP2 69.38 1.84 2.37E-02 44.85 52.76 80.88 99.05
JPH2 37.16 1.84 9.77E-02 27.46 24.88 58.47 37.84
SERPINE1 526.7 1.85 1.14E-07 403.65 336.44 697.72 668.87
SYPL1 10009 1.85 1.04E-24 7075.31 6981.72 13025.68 12952.36
TXNRD1 32716 1.85 2.21E-16 20517.47 | 25384.63 | 40928.52 44033.34
AADAC 50.74 1.85 5.36E-02 28.37 42.80 59.44 72.34
SAT1 13307 1.86 6.49E-21 8689.90 9922.12 17338.66 17277.23
CGB5 100.4 1.86 1.58E-02 94.28 45.79 134.48 126.87
GALNTS5 5909 1.87 4.73E-18 3864.42 4378.75 7298.75 8094.39
LOC102723703 | 31.38 1.88 1.17E-01 25.63 17.92 34.11 47.86
CDA 531.4 1.88 1.91E-07 417.38 320.52 675.30 712.28
OLR1 62.83 1.88 2.72E-02 49.43 37.83 90.63 73.45
PRR16 85.69 1.89 8.98E-03 54.00 64.70 107.19 116.86
HIST1H2BE 254.4 1.89 1.72E-04 213.27 138.36 308.91 357.25
C3orf67 446 1.90 1.31E-07 283.74 332.46 600.27 567.60
RPLPO 63870 1.90 8.00E-29 44021.58 | 44088.15 | 85755.87 81616.10
FJX1 618.4 1.90 6.30E-10 421.96 430.01 830.24 791.30
HR 1619 191 2.46E-15 1080.06 1147.69 2021.04 2226.99
GULP1 7910 191 1.61E-24 5217.24 5640.92 10453.09 10328.05
LOC100422737 | 41.62 1.92 9.34E-02 18.31 38.82 37.03 72.34
CAV2 8663 1.92 1.01E-24 5699.60 6173.46 11536.70 11240.66
DDC 2152 1.93 2.43E-16 1357.40 1582.68 2887.34 2782.34
KRT20 99.94 1.93 3.33E-03 68.65 67.69 127.65 135.78
THSD7A 938.9 1.94 2.91E-11 613.25 665.92 1127.46 1348.88
FBXO33 788 1.94 9.38E-12 513.49 559.41 1024.16 1055.06
LAD1 11964 1.94 1.56E-23 8669.77 7600.86 15829.21 15755.84
MICB 3553 1.94 2.35E-22 2373.39 2454.65 4557.57 4824.58
SDCBP2 188.8 1.95 1.24E-04 119.90 136.37 226.08 272.67
SKAP2 4101 1.95 1.59E-22 2684.59 2875.70 5263.09 5579.15
GLYCTK 553.5 1.96 5.91E-07 450.33 296.63 774.70 692.25
NAAA 388.3 1.97 8.54E-08 249.88 273.73 539.85 489.69
KRT12 115.6 1.98 2.28E-03 93.36 61.71 163.71 143.57




DSG3 1540 1.98 1.84E-17 1071.82 991.42 2015.19 2081.19
NTN4 2672 1.99 1.18E-22 1810.47 1768.82 3573.36 3535.80
SLC35G1 279.3 1.99 1.34E-06 183.98 190.12 361.53 381.74
RHPN2 5053 2.00 1.82E-26 3263.06 3468.96 6678.99 6800.04
DNAJBS 1689 2.01 8.97E-17 1035.21 1212.39 2230.55 2278.18
FGB 92.4 2.01 3.94E-03 50.34 72.66 120.83 125.76
RAB7A 24419 2.02 3.15E-34 16208.22 | 16147.34 | 32328.86 32990.78
EGR2 63.5 2.02 1.17E-02 40.27 43.80 80.88 89.03
CGB1 40.07 2.03 4.91E-02 32.95 19.91 50.67 56.76
BACE2 2101 2.03 4.37E-22 1392.18 1380.62 2791.84 2841.33
ATG9B 85.43 2.03 3.55E-03 53.09 59.72 119.86 109.07
ZSCAN12P1 202.6 2.03 2.81E-05 131.80 135.37 240.69 302.72
LOC101927136 | 48.46 2.05 2.54E-02 35.70 27.87 62.37 67.89
ZNF703 36.26 2.05 4.98E-02 24.71 22.89 50.67 46.74
SLC17A5 1248 2.07 1.01E-14 737.74 888.89 1593.25 1771.80
CYP1B1 4410 2.07 2.76E-27 2834.70 2904.57 5718.16 6181.25
SLC46A3 590.7 2.08 5.79E-11 412.80 355.36 838.04 756.80
APBB1IP 1426 2.09 1.06E-17 855.81 990.42 1894.36 1962.11
NRP2 97.52 2.11 1.39E-03 54.00 71.67 128.63 135.78
JDP2 108.7 2.11 6.27E-04 75.05 64.70 154.94 140.23
KAZN 122.4 2.11 4.15E-04 66.82 90.58 161.76 170.28
SPRR3 4112 2.12 8.72E-30 2574.75 2701.51 5577.84 5593.62
GLIPR1 2092 2.12 2.90E-23 1286.00 1397.54 2820.10 2864.70
AKR1B1 9218 2.13 1.16E-28 6304.62 5481.65 12634.92 12452.65
AGPAT9 986 2.13 2.78E-17 625.15 633.07 1312.60 1373.36
IRS2 374.3 2.13 1.92E-09 240.73 236.90 524.26 495.26
ROR1-AS1 31.48 2.15 5.15E-02 20.14 19.91 45.80 40.07
SETD7 2198 2.16 1.50E-21 1296.07 1489.11 2871.75 3136.26
IL6R 319.2 2.17 1.02E-08 210.52 192.11 433.64 440.72
IL31RA 94.75 2.17 1.36E-03 71.39 47.78 121.81 138.00
PADI1 433.4 2.18 2.04E-09 305.71 239.89 631.45 556.47
PTGS2 883.3 2.18 2.92E-15 528.13 582.31 1127.46 1295.46
RASSF2 189.3 2.19 6.53E-06 131.80 105.51 248.49 271.56
KCCAT211 70.73 2.21 1.08E-02 26.54 61.71 78.93 115.75
LOXL2 568.5 2.23 4.59E-13 366.12 337.44 742.54 828.02
CCAT1 1769 2.23 1.16E-20 998.60 1191.49 2346.51 2538.61
SFTA1P 197.8 2.23 1.32E-06 116.24 128.41 267.00 279.35
ABCB11 52.51 2.24 8.86E-03 32.04 32.85 67.24 77.91
GAL 65.76 2.25 3.22E-03 41.19 39.82 89.65 92.37
FTL 1E+05 2.27 3.90E-34 85991.05 | 83435.22 | 207770.63 | 176828.94
VWA9 1642 2.27 5.86E-26 986.70 1020.28 2289.99 2272.62




LOC80078 882.1 2.29 2.06E-15 471.38 602.22 1201.52 1253.17
LINC00520 63.21 2.32 7.48E-03 53.09 22.89 86.73 90.15
C8orf4 395.1 2.32 9.09E-12 239.81 235.91 558.37 546.45
PM20D2 2371 2.33 1.92E-23 1266.78 1579.70 3292.72 3344.37
YBX3 7354 2.34 1.57E-38 4614.05 4183.66 10154.90 10461.60
CCDC80 34.15 2.35 2.63E-02 23.80 16.92 53.60 42.29
SERPINB7 191.5 2.36 1.01E-06 98.85 129.40 281.62 255.98
SRPR 3581 2.36 2.56E-36 2076.83 2185.89 4934.69 5125.07
MuUcC4 1016 2.39 3.17€-21 575.73 622.12 1501.65 1364.46
YBX3P1 777.8 2.42 6.18E-20 460.40 449.92 1101.15 1099.58
IL1B 198.3 2.42 1.00E-07 115.33 116.46 270.90 290.48
SLC7A5P1 43.1 2.43 1.10E-02 27.46 22.89 73.08 48.97
EIF5A2 1841 2.43 1.04E-31 1083.72 1061.09 2625.21 2593.14
IGFBP1 2395 2.45 4.93E-22 1581.65 1195.47 3244.00 3560.28
UBE2D1 2345 2.49 2.75E-34 1318.95 1368.67 3485.66 3208.60
C6orf222 109.3 2.51 3.15E-05 54.92 69.68 158.84 153.59
SPRR2D 105 2.52 3.03E-05 58.58 60.72 148.12 152.47
A1CF 68.56 2.52 1.26E-03 31.12 46.78 82.83 113.52
UAP1L1 484.9 2.52 9.18E-16 283.74 266.77 704.54 684.46
LMLN 1115 2.53 2.55E-24 639.80 623.12 1492.88 1705.02
MB 95.96 2.53 5.77E-05 55.83 52.76 138.37 136.89
C70rf57 53.88 2.53 2.39E-03 32.04 28.87 71.14 83.47
FTH1P3 57005 2.56 1.17E-31 35749.06 | 28331.01 | 87681.42 76257.31
FAM498B 4704 2.58 3.22E-45 2520.75 2741.33 6813.46 6738.83
HIST1H2BK 2426 2.58 4.57E-23 1556.02 1155.66 3706.87 3284.28
FTH1 3E+05 2.61 6.02E-35 187931.28 | 148695.48 | 460300.39 | 417442.52
CASC19 180 2.61 2.87E-07 90.62 108.50 220.23 300.49
CLDN18 723.5 2.62 3.28E-22 397.24 403.14 1039.75 1053.95
SERPINBS 1272 2.63 6.77E-27 654.44 747.54 1751.11 1935.40
NRCAM 3048 2.65 1.97E-29 1470.89 1870.35 4220.41 4632.04
DDAH1 9243 2.67 9.34E-57 4922.51 5163.13 13223.49 13662.41
INHBA 1537 2.68 3.15E-29 777.09 891.88 2104.85 2372.78
CCBE1 223.7 2.69 8.82E-10 130.89 111.48 310.85 341.67
SPRR1A 298.3 2.70 4.06E-12 162.92 159.26 401.48 469.66
CLEC4AE 95.25 2.71 3.45E-05 42.10 60.72 141.30 136.89
FGA 69.2 2.71 2.42E-04 34.78 39.82 104.27 97.94
SERPINB2 8486 2.74 1.66E-41 4190.27 4882.43 11632.19 13239.49
UNC5B 187.1 2.77 8.37E-08 122.65 75.65 271.88 278.23
DHRS9 255.1 2.78 5.02E-11 151.94 117.46 377.12 373.95
LINC00628 31.62 2.79 1.01E-02 16.48 16.92 41.90 51.20
RGS4 40.06 2.82 3.33E-03 21.05 20.90 60.42 57.87




SPRR2E 67.43 2.85 1.94E-04 30.21 39.82 90.63 109.07
SERPINB4 213 2.86 2.88E-10 106.18 114.47 286.49 345.01
SPRR2B 93.37 2.88 7.41E-06 50.34 45.79 139.35 138.00
MUC16 69.82 2.88 1.43E-04 31.12 40.81 91.60 115.75
SERPINB3 271.9 2.95 2.62E-13 129.06 146.32 392.71 419.58
SPRR2A 297.6 3.02 1.46E-14 153.77 142.34 419.02 475.22
ZBED2 119.5 3.07 1.26E-07 55.83 61.71 174.43 185.86
SPRR2F 31.21 3.09 5.35E-03 15.56 14.93 40.93 53.42
SUN3 68.27 3.15 3.16E-05 33.87 31.85 99.40 107.95
IL13RA2 31.42 3.16 6.34E-03 20.14 9.95 39.95 55.65
NAV3 101.1 3.17 1.34E-06 40.27 56.74 138.37 169.17
MAF 73.14 3.56 1.30E-05 43.02 20.90 114.01 114.63
GCLM 4614 3.57 2.68E-55 1781.18 2258.56 7238.33 7176.22
SPRR1B 598.8 3.65 4.45E-27 261.78 252.83 823.42 1057.29
ABCC2 1826 5.87 4.89E-80 460.40 604.21 3060.80 3177.43
HMOX1 13004 83.96 0.00E+00 342.32 268.76 26026.02 25380.52




Table S2: RT-gPCR primers

SYBR RT-qPCR primers

Sequence (5’-3’)

BACH1_Fwd ACAGTGAATCCTGTTCAGCCA
BACH1_Rev AGCTTGTGCATTTTCAACAAGGA
HMOX1_Fwd CCCATGACACCAAGGACCAG
HMOX1_Rev GGCTTCCCTCTGGGAGTCT
GCLM_Fwd TCTTGCCTCCTGCTGTGTGATG
GCLM_Rev TTGGAAACTTGCTTCAGAAAGCAG
GCLC_Fwd GGAAGTGGATGTGGACACCAGA
GCLC_Rev GCTTGTAGTCAGGATGGTTTGCG
NRF2_Fwd CACATCCAGTCAGAAACCAGTGG
NRF2_Rev GGAATGTCTGCGCCAAAAGCTG
PGK1_Fwd TAACAAGCTGACGCTGGAC
PGK1_Rev GCAGCCTTAATCCTCTGGTT
TPRG1L_Fwd ATCCAGGGAGTGTGGCTGCTTA
TPRG1L_Rev GGCACTGGAGACTGATGAAGTC
ABCC2 _Fwd GCCAACTTGTGGCTGTGATAGG
ABCC2_Rev ATCCAGGACTGCTGTGGGACAT
DDAH1_Fwd ATGCAGTCTCCACAGTGCCAGT
DDAH1_Rev TTGTCGTAGCGGTGGTCACTCA

Tagman RT-qPCR primers

Sequence (5’-3’)

CFTR exon 5 Fwd

AGCTGTCAAGCCGTGTTCTAGATA

CFTR exon 6 Rev

ATGAGGAGTGCCACTTGCAAA

CFTR exon 5/6 probe

/56-
FAM/CACACGAAA/ZEN/TGTGCCAATGCAAGTCCTT/3’IABKFQ/

B2M Fwd AAGTGGGATCGAGACATGTAAG

B2M Rev GCAAGCAAGCAGAATTTGGA
B2M probe /56-JOEN/TCATGGAGG/ZEN/TTTGAAGAT GCCGCA/3’IABKFQ/
PGK1 probe /56-JOEN/CGACTCTCA/ZEN/TAACGACCCGCTTCC/3'IABkFQ/

Table S3: ChIP-qPCR primers

-44 kb Fwd AGTGAGATTAGTTGTCTCTTTTGGAGATAA
-44 kb Rev CCCTTGACTATTTTGTGCACATG

-20.9 kb Fwd CCGGGATGTTGTTTGAAGCTT

-20.9 kb Rev TTTAAATAGTTGAATAGAGGACGAGATACTTT

Promoter -2 kb Fwd

TTGAACAATTTTCTGGTGGATAAGTC

Promoter -2 kb Rev

ATGCACTAATTGCGACATGATATTC

+6.8 kb Fwd

TCTTCTTTCCCATTCACCTTTGTC

+6.8 kb Rev

TTTTGGTTTCATTTATCAGCACATC

BACH1_Hmox1 Fwd GCTGGGGGCTTCACACTTTA
BACH1_Hmox1 Rev AGGCCGGCCATTTTAACAGA
BACH1_GCLM Fwd ACGCGTACACTCTACCCAGA

BACH1_GCLM Rev

CCGGCTCAAGTGTCCTCTTT




Table S4: 4C-seq primers

Viewpoint Primary Secondary Reading primer Non-reading primer
enzyme enzyme
-80.1 kb Nlalll Csp6l TACACGACGCTCTTCCGA | ACTGGAGTTCAGACGTGTGCT
TCTACTGAGAACTTACA | CTTCCGATCTCTGGTAGCTTTT
GGGCAGTC GGTTGAATG
-20.9 Nlalll Dpnll TACACGACGCTCTTCCGA | ACTGGAGTTCAGACGTGTGCT
TCTTTAACAAAGTTTAGG | CTTCCGATCTCAAAGTGAGCT
TAAATGACCA ATTTTGTTTTCTC
2" round primers
2" round_ AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT
Universal Fwd
primer
2" round_ CAAGCAGAAGACGGCATACGAGATXXXXXXXXGTGACTGGAGTTCAGACGTGTGCT
Reverse

primer

XXXXXXXX denotes unique index sequences
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