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Figure S1. Multiple Sequence Alignment of AbrBN, AbhN, and SpoVTN

N-terminal sequence alignment of AbrB, Abh, and SpoVT from B. subtilis. Identical residues
are marked by an asterisk, strongly similar resides are marked by a colon, somewhat similar
residues are marked by a dot, and dissimilar residues are not marked.
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Figure S2. N HSQC Spectra Overlay of AbrBN and AbrBN>-Tetramer

AbrBN spectra denoted with black peaks while AbrBN>-tetramer spectra denoted with red
peaks. Spectrum is labeled with AbrBN assignments. Q55 is only present in AbrBN>’-tetramer as



it is the 55th residue. The ~ symbol denotes extra peaks in the AbrBN>” spectra that can be
attributed to residues C54 and Q55 while, the * symbol denotes a possible NH side chain.
Results suggest that no major structural change takes place when AbrBN™-tetramer is oxidized,
suggesting a modeling strategy using oxidized AbrBN’-tetramer as the binder is warranted.
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Figure S3. HADDOCK Score VersusRMSD for the AbrBN>-Tetramer in Complex with
abrB8 (Semi-Flexible Docking Protocol)

The results show one cluster of structures with an r.m.s.d. range of 1.5 to 3.0A for two hundred
water refined complexes from the semi-flexible HADDOCK docking protocol. The Ejpye is
similar to published HADDOCK protein-DNA docking (van Dijk et al., 2006). The solution in
the semi-flexible docking appears to be very similar with respect to the protein and the spatial
arrangement of the complex.
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Figure $S4. Hydrogen Exchange Data for the “GD-Box” Region of AbrBN, AbhN and
SpoVTN

Sixty-six sequential twelve minute "H-""N HSQC were recorded to determine exchange
protected amide protons.

(A) AbrBN

(B) AbhN

(C) SpoVTN.

[Pl

0” 1s residue 10 and “x” is residue 32.



Supplementary Table 1. AbhN 5N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue Ry Ry NQE Model 32 Sff Te<1000r7p 7. > 100017, Rew
(s7 (s7h) (ps) (ps) (s7)

Monomer A

M1

K2

S3 2154+ 004 566+0.10 0.22 £0.01 m2 0.574 £ 0.007 120+ 5

14 2354005 7.87+0.15 032+£002 md 0.646 £+ 0.013 126 £+ 11 1.57 £0.20

G5 2544008 1093+£030 043L£004 md 0718 £ 0.024 129 423 3.99 £ 0.37

V6

V7 2714005 7074013 068 L0002 mb5 0.689 £ 0.038 0.820+0.015 3497 + 1593

R8 2864004 7424011 0672002 mb5 0719 £ 0.031 0.869+0.011 3311 £ 963

K9 264+006 8824018 064 +003 md 0.785 £ 0.017 55+ 15 1.37 £ 0.22

V10 268+004 8124010 067002 md 0.801 £ 0.011 14 +£ 9 0.54 +£0.16

D11 2744005 10982+0148 071 £002 md 0.827 £ 0.014 26 £ 14 3.20+£0.23

E12 270+ 003 8404009 0.63 £0.01 md 0.800 £ 0.009 67+8 0.81 £0.12

L13 2824+0.04 8634011 067002 md 0.843 £ 0.011 59 +12 0.66 £0.16

G14 2764004 84040.11 071 £002 md 0.831 £ 0.012 27 + 11 0.55+0.15

R15

116 2714004 9014013 069+£002 md 0.814 £ 0.013 35+13 1.32 4017

V17 2624004 8034010 068 L0002 md 0.786 = 0.012 34+8 0.60 £0.13

M18 270+004 7.75+0.10 067002 m2 0.814 £ 0.008 14 +£ 9

P19

|20 2764005 807+012 064 +002 md 0.820 £ 0.015 70+12 0.29+0.18

E21 270+£003 7994009 0.70£0.01 md 0.812 £ 0.009 28+7 0.33£012

L22 2814+0.04 7544010 064 £002 mb 0.763 £ 0.021 0.871 =0.013 1921 £ 554

R23 2704003 7.51+0.10 0.65 £ 0.01 m2 0.798 £ 0.007 55+ 9

R24 2714003 7704009 0.66 &= 0.01 m2 0.810 &= 0.006 53+7

A25 2704003 7754008 0.70 £ 0.01 m2 0.817 £ 0.005 26 L7

L26 2744004 7824010 068 L0002 m2 0.825 £ 0.008 40 £ 12

D27

|28 268+ 004 8304011 071002 md 0.809 £+ 0.013 21 +£10 0.67 £0.16

A29 2644+004 8144011 066+002 md 0.788 £ 0.012 46 £ 10 0.68 £0.15

130 2714+£003 7224008 0.66 £ 0.01 mb 0.725 £ 0.020 0.833 +£0.008 2396 + 563

K31 277+005 879+0.15 068 +0.03 md 0.830 £ 0.017 48 + 19 0.93+£0.22

D32 2.744+003 7.87+0.09 0.69 + 0.01 m2 0.828 £+ 0.007 38+8

833 2534003 6734009 0668002 mb 0673 £0.023 0777 £0.010 2587 L+ 766

134 2874007 9474018 066 L0033 md 0.855 £ 0.021 69 + 28 1.37 £ 0.29

E35 2934004 8124011 063+£002 m2 0.869 £ 0.009 57 £ 18

F36 2824005 7804013 063+£002 m2 0.834 £ 0.011 43 £ 16

F37 279+004 7.38+0.11 068 +002 mb 0732 £0.029 0.849+0.015 3043 + 1162

V38 2594+004 9344011 067002 md 0.775 £ 0.011 37 L£9 2.00+0.15

D39 2734+£004 7.66+010 068L£002 m2 0.815 £ 0.008 38 £10




Supplementary Table 1 continued

Supplementary Table 1. AbhN 15N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue Ry R NOE Model 52 57 . <1000r7p 7. > 100 0r 7% Ree
(s7h (s7h) (ps) (ps) (s

A25 270£003 775£008 070£001 m2 0.817 £ 0.006 28+7

L26 274+004 782£010 068=£002 m2 0.825 £ 0.008 4012

D27

128 2.68+0.04 830+0.11 071 £0.02 md 0.809 +£0.013 21 +10 0.67+0.16

A29 2.64+004 814+0.11 066 +0.02 md 0.788 £ 0.012 46+ 10 0.68+0.15

130 271+£003 722+008 066=+001 mb 0.725+£0.019 0.833 £ 0.009 2398 + 537

K31 277+005 879+015 0.68=+0.03 md 0.830 £ 0.017 48 + 19 0.93 £ 0.21

D32 274+003 787£009 069£001 m2 0.828 £+ 0.007 3818

S33 253+£003 673+009 0.66 £0.02 m5 0.673+0.024 0.777 £0.021 2587 + 844

134 287 +£007 947+019 066+003 md 0.855 + 0.020 69 + 27 1.37 £ 0.27

E35 293+0.04 812+0.11 0.69+0.02 m2 0.869 4+ 0.008 57 17

F36 282+005 780+013 069+£002 m2 0.834 £ 0.010 43+ 18

F37 279+004 7.38+0.11 0.68+0.02 mb 0.732+0.031 0.849 £0.012 3043 + 1264

V38 259+004 934+£0.11 067002 md 0.775+0.010 37+8 2.00£0.14

D3¢ 273+£004 766+£010 068=£002 m2 0.815 £ 0.007 38+10

G40 256 +£005 695+0.12 068+ 002 m5 0.709 £ 0.029 0.787 £ 0.049 2261 +£ 1195

D41 252+003 631+£008 064+£001 mb 0.590 £ 0.024 0.766 + 0.009 3216 + 546

K42 266+004 786+010 064+002 md 0.787 £ 0.012 58+ 0 0.39+0.16

143 278+004 889+012 066+002 md 0.827 £ 0.013 60 + 14 0.85+0.17

144 284 +£004 9.09+013 069+£002 w4 0.852 £ 0.014 47 +18 1.04+0.18

L45 286 +005 777+£013 071+£003 mb 0.787 £0.033 0.865+0.027 3938 + 2066

K46

K47 275+£004 721£010 0.61£002 m5 0.715+0.023 0.860 £ 0.011 1922 + 402

Y48 286+004 737+£010 085+£002 mb 0.711 £0.026 0.871 £0.010 3031 £ 716

K49

P50

H51

G52 1.40£0.04 259 £0.11 -0.77 £0.02  mb 0.185+0.022 0.607 £0.020 732 +108

V53 1.16£0.02 155£005 -138L£001 m5 0.051 £0.010 0.558 £ 0.007 808 £33

C54 0.83+001 1.03+£004 -179+£001 mb 0.025+0.008 0.434 +0.006 692 + 35




Supplementary Table 2 continued

Supplementary Table 2. AbrBN !N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ry NOE Model 52 SJ% 7. < 1000orr 7. > 1000r 7 R..
(s71) (1) (ps) (ps) (s7h)

Monomer A

M1

K2

S3 217 +£0.06 556 +0.18 0.29 4+ 003 m2 0.582 + 0.013 103 £9

T4 2354003 5294012 0421+ 002 mb 0442+ 0.025 0.759+0.010 2060 £ 177

G5 2504003 5754011 0.50 £ 0.01 m5 0484 L+ 0.026 0.786 4+ 0.009 2496 £+ 227

16 26894003 8094012 0.72 L+ 0.01 m2 0.829 4+ 0.007 20+ 8

V7 267+003 7454012 0.66 £ 0.02 m2 0.793 + 0.008 42 £10

R8 2771004 7444+013 0.67 £002 m2 0.812 £ 0.008 43 £+ 11

K9 2564004 7171015 0.61 £0.02 m2 0.755 4+ 0.009 56 £ 11

V10 2804003 77141013 069+ 002 m2 0.793 & 0.008 33+9

D11

E12 266+003 7.11+0.11 0.68 + 0.01 mb 0.675+0.031 0.811 = 0.009 3694 + 1049

L13 281 +003 780+012 072+ 002 m2 0.841 + 0.008 23 + 11

G14 273+£004 7994012 069 £ 002 m4d 0.811 £ 0.011 30L9 046+ 017

R15 284 +0.04 7.88+0.13 0.70 002 m2 0.848 + 0.008 32+ 12

V16 2734004 8954017 077 £0.02 m3 0.836 1+ 0.012 0.98 4 0.21

V17 261 4+003 8354014 0.67 £0.02 md 0.797 £ 0.010 41 £ 10 0.57 017

118

P19

120 269+005 7954018 0.71 £ 002 m2 0.823 £ 0.011 28+ 14

E21 2784004 7944013 068 002 mb5 0.787 £ 0.027 0.872 +0.021 2044 £+ 892

L22 2774+003 7704013 0.68 L 0.02 m2 0.824 1+ 0.009 48 £ 13

R23 2664004 7724014 0.66 £ 0.02 m2 0.802 & 0.009 48 £ 10

R24 269+003 808+0.13 0.69 + 0.01 m2 0.826 + 0.007 38+9

T25 2594+ 003 7.60+0.11 0.68 + 0.01 m2 0.787 + 0.007 3BL7

L26 272+003 7.76+0.13 0.69+ 002 m2 0.819 + 0.009 40+ 12

G27 2664003 7584012 070 £ 0.02 m2 0.801 & 0.008 28+ 9

128 2584003 7874013 0.68 £ 0.02 md 0.782 L+ 0.010 31+£8 0374015

A29 26804+003 7204012 065+ 002 m2 0.768 & 0.008 486 L7

E30 258+003 661 +010 0.59 + 0.01 mb 0.606 £ 0.021 0.810 + 0.007 2482 + 278

K31 261 +004 711 +0.14 057 +£002 m2 0.756 + 0.009 79 + 11

D32 272+003 7.53+0.10 0.66 + 0.01 mb 0.762+£0.020 0.848 +0.018 1808 £ 531

A33 236+002 6884010 0.55+0.01 md 0.688 + 0.007 62+ 4 0254012

L34 262+003 7284014 0.67 £002 m2 0.778 £ 0.008 37+9

E35 279+004 7804014 0.68+0.02 m2 0.832 £ 0.009 43 £ 14

136 281 +£004 8114017 071 £ 003 ml 0.856 £ 0.010

Y37 289+0.06 1200£029 070£004 m3 0.873 £ 0.018 3.88 4+ 0.33

V38 2684004 8044014 071 £ 002 md 0.812 &+ 0.011 2112 0364017

D39 2754003 7834013 068 £ 0.02 m2 0.825 4+ 0.008 39 £ 11




Supplementary Table 2 continued

Supplementary Table 2. AbrBN !N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ry NOE Model 52 SJ% 7. < 1000orr 7. > 1000r 7 R..
(s71) (1) (ps) (ps) (s7h)

D40 251 +005 841+0.18 0.68+0.02 md 0.758 £ 0.015 31+9 1.13+0.23

E41 255+005 17.06+£040 061 £003 md 0.744 £ 0.016 5+ 12 10,10 = 0.40

K42 267+004 8114+0186 062+ 003 4 0.785+ 0.013 67 + 15 070+ 0.20

143 2754+0.04 8.04+0.15 0.68 002 m2 0.833 +£ 0.010 41 + 15

144 281 4+004 7914015 070 £ 0.02 m2 0.843 £+ 0.010 34 £ 17

L45 2774+004 82940186 070 £ 0.02 md 0.8351+0.013 31 £17 0.4040.20

K46 2744005 79340417 0.66 £ 0.03 m2 0.826 +0.012 51 £ 20

K47 265+004 7371014 0.67 £0.02 m2 0.787 £ 0.010 40+12

Y48 2724003 751 +£012 065+ 002 m2 0.803 £ 0.008 55+£10

K49 2364003 5844012 038+ 002 mb5 0576 £ 0.025 0.781 £0.023 1066 &= 246

P50

N51 1754003 3624010 025+£002 mb 0.286+0.019 0.677 +£0.010 947 4- 82

M52 1.30+002 214+0.08 218 2005 m2 0.123 £+ 0.005 225+ 7

T53 0729+001 0994007 2312001 m5 0027 £ 0.012 0.466+0.015% 493 + 61

Monomer B

M1

K2

S3 2174+ 006 55640.18 029+ 003 m2 0.582 1+ 0.014 10249

T4 235+003 529+012 042+ 002 m5 0440+ 0.025 0.759 +0.011 2068 £ 175

G5 250+003 5754011 0.50 + 0.01 mb 0479+ 0.026 0.786 + 0.009 2528 + 222

18 269+003 8094012 0.72+£0.01 m2 0.828 + 0.007 20£8

V7 28674+003 7454012 066 002 m2 0.793 & 0.008 45+ 9

R8 2771+004 7444013 0.67 £ 002 m2 0.812 £ 0.009 43 £+ 11

K9 2564004 7174015 0.61 £0.02 m2 0.755 1+ 0.010 57 £ 11

V10 2680+003 7.71+013 0.69 +0.02 m2 0.793 £+ 0.008 33+9

D11

E12 266+003 7.11+0.11 0.68 + 0.01 mb 0.715+0.026 0.811 £0.018 2835 £ 945

L13 281 4+003 7804012 072+ 002 mb5 0.783 £ 0.029 0.8561+0.018 4082 = 1778

G14 2734004 7994012 069+ 002 md 0.811 £ 0.011 30+ 10 0464015

R15 2844004 7884013 070 £ 0.02 m2 0.848 £ 0.009 32+12

V16 273+004 895+0.17 077 £0.02 m3 0.832 +0.012 1.08 + 0.20

V17 261 +003 835+0.14 0.67 £0.02 m4d 0.796 +£ 0.010 41 +9 058+0.18

118

P19

120 269+005 7954018 071 £ 002 m2 0.824 +£ 0.013 27 £ 14

E21 278+004 7944+013 0.68 £ 0.02 mb5 0.790 £ 0.025 0.872+0.021 1985 £ 892

L22 2771003 770+£013 0.68 £ 0.02 m2 0.824 + 0.009 46 £12

R23 266+0.04 772+0.14 0.66 002 m2 0.802 + 0.009 47 + 11

R24 2694003 8084013 0.69 + 0.01 m2 0.825 4+ 0.008 39+ 10

T25 2594003 7.6040.11 0.68 &+ 0.01 m2 0.787 & 0.007 34 L7




Supplementary Table 2 continued

Supplementary Table 2. AbrBN !N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ry NOE Model 52 SJ% 7. < 1000orr 7. > 1000r 7 R..
(s71) (1) (ps) (ps) (s7h)

L26 272+003 776+013 069 +0.02 m2 0.819 + 0.009 39 £+ 11

G27 266+003 758+012 070 £ 0.02 m2 0.801 £+ 0.008 28+8

128 2584+003 787+013 068+ 0.02 md 0.785+ 0.010 32+8 0294+ 015

A29 2604+£0.03 7.20+0.12 0.65+ 002 m2 0.768 + 0.008 46+ 7

E30 2594003 6614010 0.59 + 0.01 mb5 0.604 £ 0.021 0.810 & 0.007 2500 £ 253

K31 261 4+004 711 4+0.14 057+ 002 m2 0.756 £ 0.010 79+12

D32 2724003 7534010 0.66 + 0.01 m5 0.769 1+ 0.021 0.847 +0.033 1635 £ 608

A33 2.36+002 6.88+0.10 0.55+0.01 md 0.687 + 0.007 61 +4 0284012

L34 262+003 7281014 0.67 £002 m2 0.778 £ 0.008 36L9

E35 2794004 7804014 068 £ 0.02 m2 0.832 + 0.009 43 + 14

136 2.814+004 8114017 071 £ 003 ml 0.856 + 0.011

Y37 28340068 1200£029 070004 m3 0.8731+0.018 3.8840.35

V38 268+ 004 804+0.14 071 £0.02 md 0.810 £ 0.012 20 £+ 11 0.41+017

D39 275+003 783+013 0.68+0.02 m2 0.825 + 0.009 38 £+ 11

D40 251 +£005 8414+0.18 068+ 0.02 m4d 0.756 £ 0.015 31+£9 1.18 £ 0.21

E41 2554+005 1706040 0.61£003 md 0.744 +£ 0.015 55 + 11 10.11 £ 0.44

K42 26874+ 004 81140186 0621+ 003 md 0.783 £ 0.013 67 £ 15 0734019

143 2754004 8044015 0.68 002 md 0.823 £ 0.011 40 £+ 14 0284017

144 281 4+004 7914015 070 £ 0.02 m2 0.843 £ 0.011 34 £ 17

L45 2774+004 82940186 070 £ 0.02 md 0.8351+0.014 31 L1186 0404019

K46 274+005 7.93+017 0.66 +0.03 md 0.812+0.014 50+ 18 0.34+0.22

K47 265+004 7371014 0.67 £0.02 m2 0.787 + 0.009 40 + 11

Y48 2724+003 7514+012 065+ 002 m2 0.803 + 0.008 55+ 9

K49 236+003 5844012 0.38+002 m5 0574+ 0025 0.782+0.015% 1083 £+ 236

P50

N51 175+ 003 362+0.10 025+£002 mb 0.283+£0.019 0.677 £0.010 962 4+ 82

M52 1304002 2144008 218 2005 m2 0.123 & 0.005 226 &7

T53 0794+ 001 0994007 231 2001 mb 0.027 £ 0.011 0.486 +0.013 495 4- 56




Supplementary Table 3. SpoVTN °N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ry NOE Model 52 SJ% r. < 1000rrp 7. > 1000r 74 Res
(s71) (s71 (ps) (ps) {(s71)

Monomer A

M1

K2

A3 1.88+006 392+014 -0.27+003 ms 0.288 +0.027 0.739 + 0.021 1015+ 110

T4 1934+007 446+016 004+004 ms 0.365 +0.031 0.707 + 0.021 1125 + 181

G5 2224007 5374+£017 02841004 md 0443 £ 0.033 0.768 £ 0.023 1501 + 222

13 2434+£009 73641023 064+£005 m2 0.733 £ 0.019 454+ 19

V7 2564009 7704024 07341006 ml 0.788 £ 0.019

R8 2694011 8044030 06740068 ml 0.827 £ 0.022

R9 2444008 7484024 0664005 m2 0.751 £ 0.020 38419

1O 2834009 8644025 0704+005 ml 0.853 £ 0.020

D11 258+008 911 +£025 070+005 m3 0.827 +0.030 0.76 +£0.38

D12 2544008 7124019 0644+004 ms 0.648 + 0.044 0.803 + 0.027 2752 + 1446

L13 2624009 7984+023 06741004 m2 0.802 £ 0.019 46 + 24

G14 263+0.09 868+028 069+£005 ml 0.853 + 0.020

R15

V16 247+ 0141 9094034 0684+007 m3 0.792 £ 0.034 1.00 £ 049

V17 2454009 9114028 066840068 md 0.786 + 0.030 49428 077 1+:042

118 2454+ 009 7394+023 05341005 m2 0.732 £ 0.01¢ 87 + 21

P19

K20

E21 260+£0.09 9.11£028 076005 ml 0.863 £ 0.019

122 27140141 8334027 0694006 ml 0.843 £+ 0.021

R23

R24 2534008 8794022 0704+004 ml 0.836 £ 0.015

T25 247 +008 830+023 0629+004 m2 0.790 £ 0.018 38+ 20

L26

R27 2724009 862+026 07141006 ml 0.859 + 0.01¢9

128 2554+009 8894029 06840068 ml 0.843 £+ 0.021

R29 2564010 7914025 0664005 m2 0.793 £+ 0.020 47 + 27

E30 2544007 7264018 0704+003 mb 0.631 £ 0047 0.787 £ 0017 5182 4- 1828

G31 2584011 9054034 0764+007 m3 0.810 £ 0.035 1.05+ 047

D32 2664008 8844019 0754004 ml 0.866 £ 0.014

P33

L34 254+007 782+0147 062+003 m2 0.781 = 0.013 63 £+ 15

E35 267+010 8384029 0654006 m2 0.831 +£0.023 70+ 43

136 273+013 8544038 0704008 ml 0.860 + 0.028

F37 2734+£0143 9044+£041 070+£009 ml 0.885 + 0.029

V38

D39 2804010 8304028 0654006 m2 0.818 £+ 0.021 60 = 39




Supplementary Table 3 continued

Supplementary Table 3. SpoVTN °N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ry NOE Model 52 SJ% . < 1000rry 7. > 1000r 74 Res
(s (s71 (ps) (ps) {(s71)

R40 2464012 7.014+030 06040068 m2 0.720 £ 0.024 56 420

D41 2394008 7174021 0594004 m2 0717 £ 0.018 58416

G42 234 +008 714+021 061 +005 m2 0.714 £ 0.017 47 + 17

E43 256+008 7544+021 063+£004 m2 0.766 £ 0.016 60 £ 20

V44 2574+ 010 8544030 0694006 ml 0.838 + 0.023

145

L46 26824+0141 9004032 0734+007 m3 0.825 1+ 0.038 0834048

K47 262+0141 8294029 0694007 ml 0.832 +£ 0.024

K48

Y49 2594010 7944026 0684006 m2 0.793 £+ 0.021 43 4+ 29

850 2244007 6114016 0404+003 ms 0566 £ 0.031 0.763 1+ 0.053 1108 + 387

P51

152 175+ 004 310+£0141 -039+002 ms 0178 £0.020 0.697 +£0.016 1187 £ 66

S53 1.57+005 256+011 -0.89+003 md 0.131 £ 0.020 0.694 + 0.020 906 £ 63

E54 1.30+£0.04 180£010 -1.76 005 m5 0.066 £ 0.017 0.681 £ 0.022 629 + 56

L55 0904003 1124009 -1.65L002 ms 0.022 1+ 0015 0458 L0017 755 £ 55

Monomer B

M1

K2

A3 1884006 3924014 -027+003 mb 0.287 £ 0.025 0.739 4+ 0.021 1017 £ 102

T4 1934007 4464016 0044+004 ms 0.365 £ 0.032 0.707 £0.023 1126 + 188

G5 2.22+007 537+0147 028+004 ms 0443 +0.030 0.768 +0.022 1501 + 214

[ 2434+£009 73641023 06441005 m2 0.733 £ 0.017 45 4+ 20

V7 256+009 770+£024 073+£0068 ml 0.788 £ 0.019

R8 26940141 8044030 0674006 ml 0.827 +0.023

R9 2444008 7484024 0664005 m2 0.751 £ 0.018 38419

110 263+008 864+025 070+005 ml 0.853 +0.019

D11 2594009 9114+£025 07041005 m3 0.828 + 0.029 0.754+0.38

D12 254 +008 7.12+£019 064+£004 m5 0.637 £ 0.043 0.803 £ 0.021 2902 + 1464

L13 2624009 7984023 0674004 m2 0.802 + 0.020 46 4 23

G14 2634009 8684028 0694005 ml 0.853 £+ 0.020

R15

V16 247+ 0141 9094034 0684+007 m3 0.793 £ 0.037 0994049

V17 2454009 9114028 06640068 md 0.786 + 0.031 49 4 27 077 = 0.41

118 2454009 7394023 05634+005 m2 0732+ 0018 87 4 21

P19

K20

E21 2680+009 911+028 076+005 ml 0.864 + 0.020

122 271 +0141 833+027 0629+006 ml 0.843 + 0.022




Supplementary Table 2 continued

Supplementary Table 3. SpoVTN 15N relaxation and dynamics parameters (pH 5.8, 305.15 K, 399.8636182 MHz)

Residue R Ra NQE Model 52 SJ% T <1000r7p 7. >1000r 7, Res
(s71) (s71) (ps) (ps) {(s™)

R24 253+008 879+022 070+004 ml 0.835+0.018

T25 247 +008 830+023 0629+004 m2 0.790 = 0.017 38+ 20

L26

R27 2724009 8624026 0714006 ml 0.858 + 0.020

128 2554009 8894029 0684006 ml 0.843 £ 0.019

R29 2564010 7914025 0664005 m2 0.792 £ 0.018 48 4- 28

E30 2544007 7264018 0704+003 ms 0.638 0043 0.7871+0.018 5054 4- 1884

G31 2584011 9054034 0764007 m3 0.810 £ 0.033 1.04 £ 047

D32 266+008 884+019 075+004 ml 0.865 +0.018

P33

L34 2544007 7824017 0624003 m2 0.781 £ 0.013 63 £+ 14

E35 267+010 8384+029 065410068 m2 0.831 £ 0.022 70+ 40

136 2734+013 8544038 0704008 ml 0.860 + 0.028

F37 2734013 9044041 0704+009 ml 0.885 + 0.028

V38

D39 2804010 8304028 06540068 m2 0.818 £ 0.022 60 £ 41

R40 246+ 0142 701 +030 0680+006 m2 0.720 = 0.022 56+ 23

D41 2394008 7174021 0594004 m2 0.718 £ 0.015 58+ 16

G42 2344+£008 7144+£021 0614005 m2 0.714 £ 0.016 47 £ 15

E43 256+008 7544+021 063+£004 m2 0.766 £ 0.017 60 £ 20

V44 257 +010 854 +£030 069+£006 ml 0.837 £ 0.022

145

L46 26824+0141 9004032 0734+007 m3 0.824 £ 0.035 0.84 4045

K47 26824+011 8294029 0694007 ml 0.832 £ 0.022

K48

Y49 2594+010 7944026 06841006 m2 0.792 +£ 0.020 44 4+ 30

S50 2244+007 611 +£016 0404£003 md 0568 £ 0.029 0.763 £ 0.041 1097 £+ 335

P51

152 1754004 3104+£0141 -0391+002 mb 0178 £ 0.019 0.697 £ 0.016 1187 £ 62

853 1574005 2564011 -083+003 ms 0.131 £ 0.021 0.694 + 0.021 806 &= 85

Eb4 1304004 1804010 -1.76L0.05 ms 0.065+0.017 0.681 L0018 830 + 56

L55 090+003 1124009 -1.65+0.02 ms 0.023+£0.015 0458+ 0016 755 £ 55




Table S4. Average DNA Base Pair and Base Pair step
Parameters Prior and Post Docking

Parameters®” Prior — docking  Post — docking®
Twist (35.9%.9) 36.0°%7 36.63° 196
Roll (-0.202.3) 1.70().2 -0.06° 3.85
Tilt (0.0%,) -0.01%9 43 -0.13°5 74
Rise (34 A ().()) 34 A 0.0 3.40 A 0.14
Slide (0.3 A ») 0.46 A .03 0.56 A o5
Shift (0.0 Ag) 0.00 A .2 -0.08 A .44
Opening (-3.3A,5)  -1.68 Agas 1.86 A s4s
Propeller (-10.2°73) -10.2°75 3.15%,99
Buckle (O 1 00,1) 0-0500.56 -0.23° 2.62
Stagger (0.1 A ¢) 0.11 Agos -0.33 A0
Stretch (-0.1 A 0.0) -0.12 A()_()4 0.05 A()_()g
Shear (OO AO,I) 0.0 AO,I 0.04 A0_26
Minor groove width? 59 A 6.5 A
Major groove width® 114 A 10.5 A

®The average values for the canonical B-DNA input structure are shown in the left column
between brackets next to each parameter.

PStandard deviations are shown as subscripts.

“Values from the lowest HADDOCK score structure.

dAverage values.

Table S5. Active and Passive Residues of AbrBN>°-Tetramer and abrB8

Active® Passive®

AbrBNS R8, K9, R15, V17, 120, E21, M1, G5,16, V7, E12, L13, G27,
R23,R24,1.26 A29, E30, K31, D32, Y48
T23, G24, A25, C26, A27, T22, A28, T32, A38, G176, A182,
T33, G34, G35, A36, A37, A185, C191

abrB8 T177, T178, T179, C180,
C181, A186, T187, T188,
G189, T190

#Active residues are described as residues with at least 40% solvent accessibility and known to
be involved with binding.

PPassive residues are described as residues with at least 40% solvent accessibility and are
adjacent to active residues, these residues are not directly involved in binding.



SUPPLEMENTAL METHODS

Cloning of SpovTN

DNA fragments coding the N-terminal domain SpoVT were obtained through PCR utilizing the
Stratagene QuikChange Site-Directed Mutagenesis Kit (inserting a TAA stop codon at residue 56
from a construct containing the DNA sequence of full length SpoVT). DNA sequencing
confirmed that the desired constructs were obtained. SpoVTN was obtained with the following
oligonucleotide primers obtained from IDT-DNA:

SpoVTN Stop Forward:
5'-GCATACTCC TTT GCA AAG TCT TAA AGC TCA CTG ATC GGA GAG -3'
SpoVTN Stop Reverse:
5'- CTC TCC GAT CAG TGA GCT TTA AGA CTT TGC AAA GGA GTA TGC -3'

5N Backbone Relaxation Measurements and Model-free Analysis of Backbone Mations
Buffers used for '°N relaxation experiments were similar to those used for structure
determination with one exception — TCEP (1 mM) was used instead of DTT in the AbhN NMR
buffer. R, and R, measurements were collected with fully interleaved planes acquired at nine and
eight relaxation delay values, respectively, with one exception. AbhN T, time point
measurements were collected individually. Relaxation delays were as follows: AbhN [T, = 10
(x2), 50, 100, 160, 220 (x2), 300, 410, 560 (x2), 820 ms], [T, =4 (x2), 18, 34, 54, 76 (x2), 104,
140 (x2), 192 ms]; AbrBN [T, = 1.5 (x2), 60, 120, 190, 280 (x2), 380, 520, 710 (x2), 1040 ms],
[T, =4 (x2), 16, 32, 54, 80 (x2), 112, 160 (x2), 240 ms]; and SpoVTN [T; = 1.5 (x2), 60, 120,
190, 280 (x2), 380, 520, 710 (x2), 1040 ms], [T, =4 (x2), 16, 32, 54, 80 (x2), 112, 160 (x2), 240
ms]. Three replicate {'H}-'">’N NOE spectra were recorded with proton saturation using a 4 s
period of saturation and interleaved with the reference spectrum, which was recorded with a 5 s
recycle delay and no saturation. The instrument temperature was calibrated using 100%
methanol before each set of experiments. Pulse sequences were written in-house from methods
previously described (Farrow et al., 1994; Skelton, 1993). Relaxation data were processed and
analyzed using the NMRPipe/NMRDraw software suite using a Lorentz-to-Gauss window
function (Delaglio et al., 1995). Peak intensities were quantitated using the nlinLS module of the
NMRPipe. R; and R, relaxation rates were obtained by fitting the peak intensities as a function
of relaxation delay time to a single exponential decay function using the Levenberg-Marquardt
nonlinear least-squares fitting program Curvefit v1.4 (A. G. Palmer III, Columbia University).
Monte Carlo simulations were performed to estimate the uncertainty in the fitted parameters.
Experimental errors associated with R; and R, relaxation rates were estimated from the baseline
noise and the calculated uncertainty in peak intensities for duplicate data sets collected with the
same relaxation delays. Steady-state { H}-'’N NOE values were calculated as the ratio between
cross-peak intensities with (l.r) and without (lsa) 'H saturation (lsat/lef) averaged over three
replicate experiments and errors were obtained by

ONOE = [((Gsat * Iref)2 + (Gref * Isat)z)/(lref)]l/2

>N relaxation data for some residues were not obtained due to unobserved or overlapped
resonances, as well as for all proline residues. For AbhN, these residues include M1, K2, V6,
R15, P19, D27, K46, K49, P50 and H51. For AbrBN, these residues include M1, K2, D11, 118,
P19 and P50. For SpoVTN, these residues include M1, K2, R15, P19, K20, R23, .26, P33, V38,
145, K48 and P51. The average 10% trimmed relaxation values are as follows: AbhN [R; =
2.70(£0.10) s, Ry = 7.87(+0.62) s, NOE=0.65(+0.07)]; AbrBN [R, = 2.65(+0.10) s, R, =
7.57(x£0.56) 5™, NOE=0.65(+0.06)]; and SpoVTN [R; = 2.49(£0.18) s, Ry = 7.74(£1.20) s™,
NOE=0.60(x0.20)].



The program PDBINTERTIA (A. G. Palmer III, Columbia University) was used to obtain inertia
tensors and structure files rotated so the moments of inertia are aligned with the Cartesian axes
and translated so that the center of mass is located at the origin. Diffusion tensor estimates for
spherical, axially-symmetric and anisotropic motional models were determined using the
programs R2R1_TM and QUADRIC DIFFUSION (A. G. Palmer III, Columbia University), the
latter of which was used to produce structures rotated into the diffusion frame for model-free
analysis. Residue-specific 10% or 15% trimmed Ry/R; ratios were used for the diffusion tensor
estimate calculation, eliminating residues with very fast internal motions (Te << Ty,; i.e., residues
with low Ry/R; ratios or NOE values <0.6) or significant R, contribution to R, (i.e., residues
with elevated Ry/R, ratios) (Jarymowycz and Stone, 2006). #* and F statistics reported by
QUADRIC_ DIFFUSION were initially used to determine the appropriate diffusion tensor.

The initial global rotational correlation time (tc) estimates and D||/D. values were set as follows:
AbhN [isotropic: 1.=6.54 ns; axial prolate: 1.=6.57 ns; D|/D1-1.18], AbrBN*? [isotropic: 1.=6.39
ns; axial prolate: 1:=6.35 ns; D||/DL-1.11], SpoVTN [isotropic: 1.=6.91 ns; axial prolate: 1.=6.94
ns; D|/D1=1.22]. The 1. values are consistent with the molecular size of a 10-12 kDa dimer in
solution (Benson et al., 2002; Bobay et al., 2004; Bobay et al., 2006; Dong et al., 2004; Yao and
Strauch, 2005). Values for the ’N CSA and N-H bond length (rns) were set to -172 ppm and
1.02A, respectively, and Newton minimization was used for all calculations. The quality of the
fits between the experimental data and each of the motional models and subsequent model
selection was determined using previously described methods of model elimination (d'Auvergne
and Gooley, 20006), / and Akaike’s Information Criteria (AIC) statistics (d'Auvergne and
Gooley, 2003) in the form of AIC=y*+2k, where K is the number of model-free parameters in the
model and ;f describes fit of the relaxation data to the model. A dimer symmetry-forced model
selection protocol was used, where the number of datasets (n), k and 7 for symmetry equivalent
residues were summed before AIC model selection, resulting in the selection of identical models
for symmetric residues between the individual monomers of the dimer structure. Parameter
fitting errors were determined using 500 Monte Carlo simulations.

The S* generalized order parameter is related to the equilibrium distribution of the N-H bond
vector orientations; a value of 0 indicates completely unrestricted motion, where as a value of 1
indicates completely restricted motion. The R¢x parameter describes the chemical exchange
broadening contribution to the R; rate constant on the ps-ms time scale. Other parameters and
parametric restrictions resulting in the five mathematical motional models described above have
been described previously (Clore et al., 1990; Clore, 1990; Jarymowycz and Stone, 2006;
Mandel et al., 1995).

Several criteria were used to determine the diffusion tensor model and parameters most
appropriate for fitting the relaxation data, including (1) F statistics describing the tensor
estimations, as detailed above; (2) > and AIC statistics describing the fit of the relaxation data
when assuming an isotropic or axial prolate tensor; and (3) the agreement between experimental
and back-calculated "°N relaxation parameters.

HADDOCK Docking Procedure

The coordinate file for AbrBN™>-tetramer was obtained by modeling the first 55 residues of AbrB
against the solved structure of AbrBN by MODELLER (7v2) (Sali et al., 1995). The resulting
models were analyzed by their respective outputs from PROCHECK and their energy function
output from MODELLER (Laskowski et al., 1996; Sali et al., 1995). The abrB8 sequence 5'-
ATG ATT GAC AAT TAT TGG AAA CCT -3' was used in this study (Xu et al., 1996). A
model of canonical C2'-endo conformation B-DNA was generated by ‘DNA Tools’



(http://hydra.icgeb.trieste.it/~kristian/dna/) through a trinucleotide base pair parameter with
AMBER minimization.

N-terminal domain mutations that disrupt AbrB binding to DNA are: R8S, K9R, G14A, R15H/S,
V17A, 118G, P19A, 120L/S, E21A, L22R, R23S, R24S, L26R, 128G/R, L34H and C54S/Y/W
(unpublished results). Of these RS, K9, R15, V17, 120, E21, L22, R23, R24 and L26 are defined
as active. Residues G14, 118, P19, 128 and L34 are not solvent accessible. Residues M1, G5-V7,
E12-L13, G27, A29, E30-D32 and Y48 are defined as passive. The promoter region of abrB8
contains an asymmetric TGNNA-5bp-TGGNA binding motif, which has been shown to be a
very loosely conserved sequence recognized by AbrB (Xu and Strauch, 1996). These base pairs
(base pairs T6-A10, T16-T20, T4'-G8', and T14'-T18'") were defined as the active region while
two base pairs on either side of the TGNNA-5bp-TGGNA motif were defined as passive (base
pairs TS, A11, T15, A21, C3', G9', A13', and T19") (Xu et al., 1996).

Watson—Crick base pairs were defined and hydrogen bond lengths of the input structure were
measured and restricted to £0.05A. Sugar-phosphate backbone dihedral angles of the input
structure were measured and used as restraints (restricted to o0 = Qinp=10°, B = Binpt40°, Y=y
inp120°, 8 = Oinpt50°, € = €inpyt10° and = Cinpt50°), similar to other published protein:DNA
interactions determined using HADDOCK (van Dijk et al., 2006).

Planarity restraints for the purine and pyrimidine rings were introduced and the sugar pucker was
restrained to the C2'-endo conformation to preserve DNA helical conformation. Consecutive
phosphorus to phosphorus distances were measure and restricted to 6.0—7.5A. In order to
preserve symmetry of the AbrBN™-tetramer, a non-crystallographic symmetry energy term
(NCS) and distance symmetry potential were used to keep the Co atoms of the monomers
superimposable. The H-bonding network of unbound AbrBN was employed as a restraint to
maintain similar dimerization interfaces between the unbound and bound structures Disulfide
restraints in the AbrBN” -tetramer were restricted to 2.0£0.25 nm. Systematic sampling of 180°
rotated solutions was used in the rigid-body docking stage to minimize the occurrence of false
positives.
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