TCDD (n =46)
CCATAGTCGCGTGACAGGAAT

GATTCATTGCGTGCGAGTGAG
GATTCATCGCGTGAGAAGATG
AAAATATCGCGTGAGAATCTT
AGGGCCTAGCGTGACAAGGTC
AGTGGTTCGCGTGCGAATCTT
GGGCCCTTGCGTGACATAATG
AGCTTATCGCGTGCGAATCTT
GATTCATCGCGTGCAAAGGTG
GATTCATCGCGTGAGAGCGTG
CAAGATTCGCGTGCAAACGAC
GGGCCATCGCGTGACAATCTG
CAAGATTCGCGTGACAACGCA
CCTCAATCGCGTGCGATGAAT
GCCGCATCGCGTGCGAGTGAA
GGCCGATAGCGTGAGAACCGA
TTCTGATCGCGTGCGAGCGGC
TTCAGATTGCGTGCGAGCGGC
CACTGTTCGCGTGAGAGGCCC
CAAGATTCGCGTGCAAAGGTA
TTCAGATTGCGTGCGAGCGGC
CCCAGATTGCGTGCGAGGAAT
CATTGCTCGCGTGCGAATCTT
GGGCCATCGCGTGCCACTGAG
GGGCCATAGCGTGACAATCGG
ATACAATCGCGTGCGAATCTT
CCGATGTTGCGTGCGAATCTT
CGATAGTTGCGTGCGAATCTT
CCGATGTTGCGTGCGAATCTT
CACGAATAGCGTGGAATCTTG
CTAATATCGCGTGAGAATCTT
TTCCGGTTGCGTGCGAGCGGC
GACAAATCGCGTGCGAATCTT
GGGCCTATGCGTGACAAAATG
TCTAATATGCGTGCGAATCTT
TGTAATGTGCGTGCGAATCTT
AAAAATGTGCGTGCGAATCTT
CACCGTGTGCGTGCGAATCTT
TCAAGATTCCGTGACAAGATA
TCAAGATTCCGTGCGAAGACC
TCAAGATTCCGTGCGAACAGC
TCAAGATTCCGTGCAAAGCGG
TCAAGATTCCGTGCGAACGTA
TCAAGATTCCGTGCGAACATC
TCAAGATTCCGTGCGAAGGCG
GGAGCATTGCGTGCGAATCTT

YH439 (n =28)
TGTAATGTGCGTGCGAATCTT

CCCATGTTGCGTGCGAATCTT
TGTAATGTGCGTGCGAATCTT

TTCAACTCGCGTGCGATCGGC
GGGCCATCGCGTGCGAACAGG
GATGTGTTGCGTGAGAATCTT
CAAGATTCGCGTGCGAGGATT
TCGGGTATGCGTGCCAAGGCC
CAGGGCCTGCGTGCGACGATA
TAAAGCTAGCGTGCGAATCTT
GGCCCATTGCGTGCCAAATGA
TGTAATGTGCGTGCGAATCTT
CTACCTTTGCGTGCGAATCTT
GGCCCATGCCGTGACAAGGGA
GGGCCATAGCGTGACAATACG
TGTAATGTGCGTGCGAATCTT
CCCCCATTGCGTGACATGAAT
GGGCCCTCGCGTGCGAACATG
TCCGCATTGCGTGCGTAGGCC
TCAAGATTCCGTGCGAACATC
GGCCCATTGCGTGCCAAATGA
TCAAGATTCCGTGCGAAGCCC
GAGGTATCGCGTGCGAATCTT
CAAGATTCGCGTGAGAAGCTC
TGTAATGTGCGTGCGAATCTT
TTCCGTTTTCGTGCGAACGGC
ACAGGATAGCGTGCGGCCCTG

GATTCATCGCGTGACATAAGG

BNF (n = 38)
GCCCATATGCGTGCGGATGAA
TCCTAGTTGCGTGCGACGGCC
GACCGATCGCGTGAGAATCTT
CCAACGTTGCGTGCGAATCTT
TCATGGTCGCGTGCGGAGGCC
AACGACTTGCGTGCGAATCTT
CCCAAATCGCGTGAGAATCTT
CAAAGTATGCGTGAGAATCTT
ATTCGTGTGCGTGACAAGCGG
CCTCAATCGCGTGCTAAGAAT
TCATGGACGCGTGCGGTGGCC
GCGGCTATGCGTGCGAATCTT
ATCATCTAGCGTGCGAATCTT
TCAAGATTCCGTGCGAAGGCT
GCCTAGTTGCGTGACAATGAA
CTACCGTAGCGTGCGAATCTT
CAAGATTCGCGTGAGAACCCT
TCAAGATTCCGTGCGAAACGT
TGGGCGTAGCGTGCGAATCTT
CCCTGCTAGCGTGCGAATCTT
TTCAGATCGCGTGAGAAGGGC
TTCAGGTTGCGTGCGAGTGGC
TTCAGGTTGCGTGCGAGTGGC
AGGGCCTTCCGTGAGAATGCG
TCAAAATCGCGTGCGAAGGCC

Supplemental Figure S1: Compilation of all DNA sequences isolated in the ligand-
dependent DNA selection and amplification studies.
Continued on next page.



GCGGCTATGCGTGCGAATCTT
CCTGGATTGCGTGCGAATCTT
TCAAGATTCCGTGCGAAGCAC
CAATTGTTGCGTGCGAATCTT
CGAACATTGCGTGCGAATCTT
TCAAGATTCCGTGAGAGTATC
CCCAAATAGCGTGCAACGAAT
GCCTCATAGCGTGAGAAGGAA
GATTCGTAGCGTGCGAAGTTG
GGCCGATCGCGTGCGATAGGA
GGGCCTATGCGTGACAAAATG
GGCCCATCGCGTGACGCTCGA
CGACCATGGCGTGACAGAATC

3MC (n=30)
GGGCCCTTGCGTGTAAACGAG

CAAGATTCGCGTGAGAAGGGG
TCATGATTCCGTGACAACAGG
CAAGATTCGCGTGAGAAGGGG
ATTCGATTGCGTGCCAATCGG
TCAACTTGCCGTGCGAAGGCC
TCAAGATTCCGTGCGAAGAGT
ATTCGATAGCGTGCGAACTGG
GGCCTATAGCGTGCGAATCTT
TCAAGATTCCGTGCGATGACG
TCAAGATTCCGTGACAAACCC
ATTCGATTGCGTGCCAATCGG
TTCCGATCGCGTGAGAAGGGC
CAAGATTCGCGTGACAATGGG
TTCAGCTTGCGTGCGAATCTT
CAAGATTCGCGTGCGAACCGT
CTAGGATCGCGTGCGAGGCCC
TCGTGATCGCGTGCCGCGGCC
TCGTGATCGCGTGCCGCGGCC
GCCAGGTTGCGTGCGAATCTT
ACATCCTTGCGTGCGAATCTT
GGCCTATAGCGTGCGAATCTT
ATTCCGTCGCGTGCAAATGGG
CCCACATCGCGTGCGAGGAAT
TCCGGTTTGCGTGCGAGGGCC
GGCCCATCGCGTGCGAAAAGA
TTCAGATCGCGTGAGAGGGGC
GAGATATTGCGTGCGAATCTT
AGGGCCTTGCGTGCGATGAGA

TCAAGATTCCGTGCGAAGAAT

IR(m=27)
TGACTGTCGCGTGAGAATCTT
ACAAGATCGCGTGCGAATCTT
CTATCATTGCGTGCGAATCTT
ACAAGATCGCGTGCGAATCTT
CCTTGGTCGCGTGCGAGGCCC

ACAAGATCGCGTGCGAATCTT
GGGCCATCGCGTGCAGAGTCG
TACACATCGCGTGCGAATCTT
CCCGCCTCGCGTGAGAATCTT
TCAAGATTCCGTGAGAAGGGT
TTCAGGTTGCGTGACAATGGC
GCACATATGCGTGCGAATCTT
CCCCAATAGCGTGCCAAGAAT
CGGCATATGCGTGCGAATCTT
CACGAATGTCGTGAGAATCTT
CAATATATGCGTGCGAATCTT
TCCACGTTGCGTGCGAAGGCC
GCCTGTTCGCGTGCGAGCGAA
CAAGATTCGCGTGCGAAGCTG
TCATGCTTGCGTGCGAAGGCC
CTAACATCGCGTGCGAGGCCC
TCAAGATTCCGTGCGAGCGAA
TTCCTATCGCGTGACACGGGC
TGTAATGTGCGTGCGAATCTT
CGCGTTATGCGTGCGAATCTT
GGCCCCTTGCGTGACAAATGA

CGCCAATCGCGTGCGAATCTT

LK (=27
ACCGAGTTGCGTGCGAATCTT
TCAAGATTCCGTGCGAACGGG
CAAGGGTAGCGTGCGAATCTT
GCCCAGTCGCGTGCAAATGAA
TCAAGATTCCGTGAGAATGCT
TCAAGATTCCGTGACAAGGTA
GGGCCGTCGCGTGCCAAGTAG
GATCGATGTCGTGCGAATCTT
TCAAGATTCCGTGAGAGCGTG
GACCGGTTGCGTGAGAATCTT
AACCGTTTGCGTGAGAATCTT
CCACAGTTGCGTGCGAATCTT
ATTCAATCGCGTGACGTGTGG
TCAAGATTCCGTGACAACTCC
TTCATATTGCGTGCAACGGGC
GATTCATCGCGTGCCGGTCGG
CCACCATCGCGTGACTAGAAT
TCTCCATTGCGTGCGAATCTT
GGCCCATCGCGTGTGAAATGA
CTATGCTTGCGTGCGAATCTT
CAAGATTCGCGTGACAGAACT
TCAAGATTCCGTGCGAACTCT
TCAAGATTCCGTGCGAACCTT
CAAGATTCGCGTGACAATAAC
GGCCTTTAGCGTGCGAAGGGA
TCAAGATTCCGTGAGAACAGA
CTATGCTTGCGTGCGAATCTT

Supplemental Figure S1: Compilation of all DNA sequences isolated in the
ligand-dependent DNA selection and amplification studies.
See Materials and Methods for details.



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Wild Type

C C GG A GTTGCGTGAGAAGAG GC
TCDD ( n = 46)
#
Ale 14 17 18 12 28 2 4 0 0 0 0 0 14 5 46 32 2 10 7 6
clis 14 12 10 12 0 20 7 4 0 0 0 31 9 0 1 12 20 4 10
Gliz 12 8 8 17 3.0 39 0 46 0 46 1 32 0 10 12 15 8 12
T|13 6 1005 10 4122 0 0 0 4 0 0 0 0 3 20 1 27 18
%
Al13 30 3739 26 61 4 9 0 0 0 0 0 30 11 100 70 4 22 15 13
c|30 30 26 22 26 7 0 43 15100 0 0 0 67 20 0O 2 26 43 9 22
Gl28 26 17 17 37 11 7 0 8 0 100 0 100 2 70 0 22 26 33 17 26
T|28 13 20 22 11 22 89 48 0 0 0 100 0 0 0 0 7 43 2 59 39
YH439 (n = 28)
Al 7 7 10 8 12 1 0 0 0 0 0 6 0 2622 3 8 1 4
cle 7 8 9 10 4 1 328 0 0 0 227 0 2 6 13 4 7
Glo 11 6 8 7 2 5 1 24 0 28 0 28 020 1 1 8 5 7 5
T|12 3 7 1 3 102017 1 0 0 28 0 0 0 1 3 11 2 16 12
Al4 25 25 3629 43 4 11 0 0 0 0 0 21 0 93 79 11 29 4 14
cl21 25 29 32 36 14 4 25 11100 0 0 0 79 25 0 7 21 46 14 25
Gl32 39 21 29 25 7 18 4 8 0 100 0 100 0 75 4 4 29 18 25 18
T|43 11 25 4 11 36 75 61 4 0 0 100 0 0 0 4 11 39 7 57 43
BNF (n = 38)
#
Al4 6 1414 9 16 6 7 0 0 0 0 0 13 1 3429 4 5 6 5
cli2 1915 9 124 0 10 5 33 0 0 025 5 0 3 1 19 7 10
Glwo 7 5 7 1511 1 1 33 0 38 0 38 0 31 4 4 12 13 7 4
T|i2 6 4 8 2 7 3120 0 0 0 38 0 0 1 0 2 21 1 18 19
%
Al 16 37 37 24 42 16 18 0 0 0 0 0 34 3 8 76 11 13 16 13
cl32 50 39 24 32 11 26 13100 0 0 0 66 13 0 8 3 50 18 26
Gl26 18 13 18 39 29 3 3 8 0 100 0 100 0 8 11 11 32 34 18 11
T|32 16 11 21 5 18 8 53 0 0 0 100 0 0 3 0 5 55 3 47 50

Supplemental Figure S2: Frequency calculation of nucleotide base utilization at
each position of the DRE sequences obtained by binding site selection and
amplification studies for each ligand.

Continued on next page.




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Wild Type

C C GG AGTTGCGTGAGAAGAGC
3MC ( n= 30)
#
Al6ls 12710 4 18 0 3 0 0 0 0 0 7 2 2822 2 7 2
cle 12 9 9 7 4 0 12 6 30 0 0 0 22 7 0 2 4 11 8
Gle6 5 5 7 16 2 0 1 24 0 3 0 30 0 21 2 4 14 11 14 10
T2 8 4 4 3 6 3 14 0 0 0 3 0 1 0 2 10 1 6 10
%
Al20 1740033 1360 0 10 0 0 0 0 0 23 7 93 73 7 23 10 7
cl20 40 30 30 23 13 0 40 20100 0 0 0 73 23 0 7 13 37 23 27
Gl20 17 17 23 53 7 0 3 8 0 100 0 100 0 70 7 13 47 37 47 33
T|40 27 13 13 10 20 100 47 0 0 0 100 0 3 0 0 7 33 3 20 33
IR (n=27)
Al3 4 1210 8 134 1 0 0 0 0 0 7 1 22 1 1 3
clit 1211 8 7 3 013 227 0 0 02 4 0 1 2 17 5 6
Gl4 7 2 4 9 4 1 1 24 027 027 022 1 4 9 7 4 2
T|9 4 2 5 3 7 212 1 0 027 0 0 0 0 0 15 2 1516
Al11 15 44 37 30 48 15 4 0 0 0 0 0 26 4 96 81 4 4 11 11
C|41 44 41 30 26 11 0 48 7 100 0 0 0 74 15 0 4 7 63 19 22
Glis 26 7 1533 15 4 4 8 0 100 0 100 0 81 4 15 33 26 15 7
T|33 15 7 19 11 26 81 44 4 0 0 100 0 0 0 0 0 5 7 56 59
LK (n = 27)
#
Al3 7 15 9 150 2 0 0 0 0 0 11 2 2422 2 4 4
cl7 13 7 11 2 0 8 8 27 0 0 0 15 8 0 1 6 11 4
Gl7 3 1 4 14 6 0 1 18 0 27 0 27 0 17 2 3 6 7 7
Tlio 4 4 3 2 4 2716 1 0 0 27 0 1 0 1 1 13 5 12 14
%
Al11 26 56 33 2256 0 7 0 0 0 0 0 41 7 8 8 7 15 15 19
cl26 48 26 41 19 7 0 30 30100 0 0 0 56 30 0 4 22 41 15 11
Gl26 11 4 15 52 22 0 4 67 0 100 0 100 0 63 11 22 26 26 19
T|37 15 15 11 7 1510059 4 0 0 100 0 4 0 4 4 48 19 44 52

Supplemental Figure S2: Frequency calculation of nucleotide base utilization at
each position of the DRE sequences obtained by binding site selection and
amplification studies for each ligand.

Continued on next page.




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Wild Type

C CGGAGTTA GTCGTGAGAAGATGC

All Sequences (n = 196)
#
Al23 43|77 71 47102113 20/ 0 0 O | O O 58 11184 149/ 14 35 24 25
C]56 77 62 56 53 20/ 1|70 31196 0 O O 13540 0 10|31 91 31 44
G149/ 45 27 38 78 30 10 5 [162] 0 |[196) 0 196 1 144 10 26 61 58| 47| 38
TJ68 31 3031 18 44 /17271010 3 ' 0 O 196 0 | 2 1 | 2 11]90| 12 94 89
%
Al12 22 39 36 24/52 7 10 0 O OO0 0 |30 6 94 76 7 18|12 13
CJ129 39 32/29 27 10 1 36 161000 0 O O 69 20| 0| 5 16 46 16 22
G|25/23/14 19 40 15 5|3 /8 0 100 O 100 1 735 13 31 30 24 19
T35 16 15/16 9 22 8 52 20 0 /100 0 I 1 1 6|46 6 48 45

Supplemental Figure S2: Frequency calculation of nucleotide base utilization at
each position of the DRE sequences obtained by binding site selection and
amplification studies for each ligand.

The number of times a specific base appears at each position as well as its relative

percentage at each position is shown (calculated using the total number of sequences

for a particular ligand).
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Supplemental Figure S3: Effect of site-directed mutation of the DRE consensus
sequence on TCDD-inducible chloramphenicol acetyltransferase (CAT) reporter
gene activity.

Hepalclc7 cells were transiently transfected with pMcat5 containing a single wild type
(WT) or mutant (M) DRE response element, with the lettering indicating a specific
mutation described in Table 2. Cells were incubated with DMSO (0.1%) or 1 nM TCDD
for 24 hours prior to determination of CAT activity. Values represent the mean = SD of at
least three independent determinations and all activity normalized to that obtained with
TCDD-treated cells transfected with pMcat5 containing the WT DRE. The asterisk
indicates those values that are significantly greater than the activity of the respective
DMSO treated samples (Student’s ¢-test; *p < 0.05). The CAT activity of all extracts from
cells transfected with mutant DRE CAT reporter plasmids and incubated with TCDD
(except for that of sample MC), were significantly different than that of TCDD-inducible

CAT activity in extracts of cells transfected with a CAT reporter plasmid containing the

wild type DRE oligonucleotide (Student’s #-test; p < 0.05).



DRE Nucleotide Position

2 3 45 6 7 8 91011121314151617 1819 20

CGGAGTTGCGTGAGA AR RMGHA ARG
Oligo Binding Function
WT . . . . +++ +++
MD1 (A) T . . . +++ -
MD2 A . . . +++ +++
JW9 T . . . +++ +++
JW10 . T . . . +++ +++
MD3 (B) . A . . . +++ ++
MD4 . T . . . +++ +++
JWI11 . A . . . +++ +++
MDs (©) . G . . +++ +++
JW6 . c . . +/-? -
M1 . A . . +++ ++
JW17 C +++ +++
M2 A +++ ++
M3 G +++ ++
MD6 (D) T ++ ++
JW5 A +++ -
M4 C +++ ++
MD7 (E) A - -
MD8 T - ND
JW1 T - ND
JW13 . . G . . - ND
MD9 (F) . . T . . - -
JW2 . . A . . - -
MD10 (G) . . G . . - -
JW7 . . c . . - -
JW14 . . A . . - ND
MD11 (H) T -
JW3 A - ND
JW15 . c . - ND
MD12 (I) . . . G . - -
JW16 . . . G . +/- -
MS . . . T . +++ ++
MD13 (J) T +++ +
JW4 A +/- -
Mé C +++ +++
MD14 (K) (of ++ -
JW12 G +/- -
M7 G +++ ++
MD15 . . T . ++ ++
M8 . . . G . +++ +++
MD16 . . . A . ++ ++
MD17 (L) . . . T ++ ++
MD18 T A G . . +++ ND
MD19 . . . T C . ++ ND
MD20 . . . T T ++ ND

Supplemental Table S1: Relative AhR binding and enhancer function of the DRE derived from
mutagenesis experiments.

Relative magnitude of binding and function is indicated by a (+) sign, while the lack of activity is
indicated by a (-) sign. “MD” mutant data are from Yao and Denison (1992), and a letter in
parenthesis indicates the nomenclature of the mutant as used in this paper. “JW” mutant data are
from Shen and Whitlock (1992). “M” mutant data are from this paper. ND, not determined.
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