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Supplementary Table S1. Chemical shifts for the bleomycin residues for each of the free Zn(II)BLMs under study
with a 1:1 molar ratio for Zn*:BLM.

Residue Zn(II)BLM-A: (ppm) Z?;I;)ri])EP Zn(II)BLM-B2 (ppm)  Zn(I)BLM-As (ppm)
Val C*H 1.65 1.65 1.66 1.64
Val CPFH 3.12 3.12 3.13 3.13
Val C"H 3.33 3.34 3.33 3.33
Val C*CHs 0.70 0.70 0.69 0.69
Val CvCHs 0.64 0.65 0.65 0.65
Val NH 7.26 7.26 7.29 7.26
Thr C«H 3.81 3.82 3.80 3.81
Thr CFH 3.73 3.73 3.72 3.72
Thr CHs 0.73 0.74 0.73 0.73
Thr NH 7.68 7.68 7.67 7.68
Bit CeHa 291 291 291 291
Bit CPH2 3.27 3.28 3.25 3.27
Bit NH 8.07 8.07 8.06 8.07
Ala C*H 3.45 3.44 3.44 3.45
Ala CPH2a 2.18 217 217 2.18
Ala CPH2b 3.08 3.07 3.07 3.07
Ala NH 7.26 7.26 7.29 7.26
Ala NHoa 6.64 6.63 6.64 6.63
Ala NHzb 7.06 7.06 7.06 7.06
Ala CONHza 6.82 6.81 6.81 6.83
Ala CONH2 7.60 7.59 7.60 7.60
Pyr CoHza 2.59 2.58 2.58 2.59
Pyr CoaHav 2.95 2.95 2.96 2.96
Pyr CFH 421 4.20 4.20 4.22
Pyr CHs 2.09 2.09 2.09 2.09
Pyr NHa 6.73 6.72 6.72 6.72
Pyr CONHza 7.18 7.18 7.18 7.18
Pyr CONHab 7.60 7.59 7.60 7.60
Hist C2H 7.72 7.72 7.72 7.72
Hist C4H 7.02 7.02 7.01 7.02
Hist C*H 5.02 5.02 5.02 5.01
Hist CPH 5.14 513 5.13 5.14
Mann C1H 4.60 4.59 4.60 4.60
Mann C2H 3.80 3.80 3.79 3.80
Mann C3H 3.74 3.73 3.74 3.74
Mann C4H 3.42 341 341 3.42
Mann C5H 3.41 3.37 3.41 3.42
Mann C6H 3.68 3.66 3.68 3.67
Mann C6H' 3.51 3.50 3.51 3.51
Mann NHza 5.62 5.62 5.62 5.62
Mann NH2b 6.27 6.27 6.27 6.27




Supplementary Table S1 (Cont.)

Residue Zn(II)BLM-A: (ppm) Z?I()I;)ril)zp Zn(I)BLM-B: (ppm)  Zn(I[)BLM-As (ppm)
Gul C1H 5.02 5.01 5.01 5.01
Gul C2H 3.77 3.77 3.77 3.77
Mann NHazb 6.27 6.27 6.27 6.27
Gul C1H 5.02 5.01 5.01 5.01
Gul C2H 3.77 3.77 3.77 3.77
Gul C3H 3.75 3.74 3.74 3.75
Gul C4H 3.43 3.43 3.42 3.42
Gul C5H 3.56 3.55 3.55 3.56
Gul C6H 3.43 3.42 3.42 343
Gul C6H' 3.33 3.33 3.32 3.33
Az CHz 3.05
Az CPH2 1.85
A>x CYHz 3.31
A> NH 8.66
PEP C2H2 3.09
PEP CPHza 1.58
PEP CFH2p 1.67
PEP CYHza 2.51
PEP CvHp 2.61
PEP C°H 4.06
PEP CHs 1.32
PEP NH (2) 8.45
B2 C«Hza 3.13
B2 C2Hab 3.32
B2 CPH2a 1.05
B2 CPH2p 1.36
B2 CvHaa 0.55
B2 CvHa 1.01
B2 C*Hza b
B2 C®Ha2p 2.89
B> NH (1) 8.51
B> NH (2)
As CeHz 3.22
As CPH2 1.71
As C'Hz 2.80
As C°H2 2.69
As CtHa 1.43
As CtHz 1.44
As ChH2 2.75
As NHo (1) 8.64
As NH: (2) ;

“Unassignable. ’Red labels indicate tail protons for each Zn(II)BLM.
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Figure S1. Base and sugar sections of the NOESY spectra for both free Zn(II)BLM-A2 and Zn(I[)BLM-A: (red) bound
to each of the DNA strands under study (black). Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar
ratio. Corresponding assignments for the bleomycin cross peaks are located in Supplementary Tables S2 and S3.



Supplementary Table S2. Inter-residue intramolecular NOEs for free Zn(II)BLM-A2 and Zn(II)BLM-A:2 bound to
both OLs. Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE
(+) connections upon DNA binding correspond to Figures 3, 4, 5, and S1.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-A2 OL2 + Zn(II)BLM-A2
7.26 5.02 Ala NH - Gul C1H* *e *
7.26 4.56 Ala NH - Mann C1H * *
3.74 2.93 Thr CPH - Bit C*Hzb *
7.68 1.65 Thr NH - Val CeH *
7.67 3.12 Thr NH - Val CFH * *
7.68 3.33 Thr NH - Val C"H * *
7.68 0.70 Thr NH - Val C2CHs * *
8.07 3.81 Bit NH - Thr C*H *
8.07 3.72 Bit NH - Thr CFH * *
8.07 0.73 Bit NH - Thr CHs * *
8.07 7.74 Bit NH - Thr NH * *
3.31 2.90 A2 CvHz - Bit CoHz * *
3.44 2.58 Ala C*H - Pyr C*Hza *

3.45 2.93 Ala CoH - Pyr C*Ha» *
3.10 2.58 Ala CPHab - Pyr C*Hza

7.06 2.93 Ala NHzb - Bit C*Hap

7.06 3.56 Ala NH2b - Gul C5H *

7.06 4.20 Ala NHzb - Pyr CPFH *
2.94 2.17 Pyr CoHab - Ala CPH2a

2.58 2.18 Pyr C*Hza - Ala CPHza

4.22 2.17 Pyr CPH - Ala CPHza

4.22 3.08 Pyr CPH - Ala CPHa2p *
4.20 3.45 Pyr CFH - Ala C°H

4.19 3.74 Pyr CEH - Mann C5H * *
4.22 3.80 Pyr CPH - Mann C2H * *
7.73 1.64 Hist C2H - Val CcH * *
7.72 4.22 Hist C2H - Pyr CPH * *
7.72 2.92 Hist C2H - Bit C«H: * *
7.72 3.08 Hist C2H - Ala CPH2b * *
7.72 0.68 Hist C2H - Val C«CHs * *
7.02 0.69 Hist C4H - Val C~CHs *
7.02 0.64 Hist C4H - Val CvCHs *

7.02 1.64 Hist C4H - Val CcH *
7.01 3.11 Hist C4H - Val CPH * *
7.02 3.33 Hist C4H - Gul C6H' *
7.02 3.44 Hist C4H - Gul C6H * *
7.02 3.56 Hist C4H - Gul C5H *
7.01 5.01 Hist C4H - Gul C1H *

3.80 2.93 Mann C2H - Bit C*Hoab *
341 5.02 Mann C4H - Gul C1H * *
3.51 5.02 Mann C6H' - Gul C1H *
5.62 2.09 Mann NHza - Pyr CHs * *
6.28 2.09 Mann NHoab - Pyr CHs *

5.02 4.56 Gul C1H - Mann C1H

3.76 3.06 Thr CPFH — Ala CPHan? +

7.54 0.66 Thr NH - Val CvCHs +

8.08 0.66 Bit NH - Val CvCHs +

5.12 4.57 Hist CFH — Mann C1H +




Supplementary Table S2 (Cont.)

F2 (ppm)  F1 (ppm) Assignment OL1 + Zn(IBLM-A> OL2 + Zn(IBLM-A>

7.74 0.75 Hist C2H — Thr CHs +

7.75 3.75 Hist C2H — Thr C¢H +

3.19 2.61 Val CPH - Pyr CeHoa +
7.37 3.07 Val NH — Ala CfHas +
7.36 1.75 Val NH - A2 CPH +
3.76 3.17 Thr C#H - Val C¢#H +
7.69 3.10 Thr NH - Ala CPHz» +
3.45 1.79 Ala CoH — A2 CPH> +
3.10 4.20 Ala CFHzs — Pyr CPH +
2.60 1.78 Pyr C*Hz. — A2 CPH2 +
2.60 3.05 Pyr CaHza — A2 C*Ha +
2.96 3.46 Pyr CeHas — Ala C*H +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(I[)BLM-A2. *Pink colored labels
indicated that the NOE is only detected when the specified OL is bound. ¢Asterisks (*) indicate that the specific NOE is
missing upon complexation with the specified OL, “Plus (+) indicates that the specific NOE connection is found upon
complexation with the specified OL. The color coding of the NOE assignments corresponds to the color coding for
Figures 3, 4, and 5.



Supplementary Table S3. Intra-residue intramolecular NOEs for free Zn(II)BLM-A2 and Zn(II)BLM-A2 bound to
both OLs. Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE
(+) connections upon DNA binding correspond to Figure S1.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-A2 OL2 + Zn(IT)BLM-A>
1.65 0.64 Val CeH - Val CvCHs* *c *
1.65 0.69 Val C*H - Val C«CHs
3.12 0.64 Val CPH - Val C*CHs
3.12 0.69 Val CFH - Val C«CHs * *
3.12 1.65 Val CFH - Val C*H *
3.33 1.65 Val C'H - Val C*H *

3.32 0.65 Val C'H - Val C*CHs

3.33 3.12 Val C'H - Val CFH * *
7.26 1.65 Val NH - Val C«H * *
7.25 3.33 Val NH - Val C"H * *
7.26 3.12 Val NH - Val CfFH *
7.27 0.71 Val NH -Val C«CHs * *
7.26 0.64 Val NH -Val C*CHs *
3.81 0.73 Thr C*H - Thr CHs

3.71 0.73 Thr CFH - Thr CHs

3.87 3.74 Thr CeH -Thr CFH * *
7.68 3.72 Thr NH - Thr CFH * *
7.67 3.81 Thr NH - Thr C«H *
3.22 2.92 Bit CPH2b - Bit C*Hzb * *
3.24 291 Bit CFHz2a - Bit C«Hza

8.07 3.30 Bit NH - Bit CPHab * *
8.08 3.25 Bit NH - Bit CFPHa2a

8.07 2.90 Bit NH - Bit C«H: *
3.05 1.85 A2 CeHz - A2 CPH2

3.29 1.85 A2 CvHz - A2 CPH2

8.66 3.29 AxNH - A2 C'Hz

3.45 2.18 Ala CH - Ala CFHoa

3.45 3.08 Ala CH - Ala CFPHazb

3.08 2.18 Ala CFHab - Ala CPH2a

7.06 3.08 Ala NHozb - Ala CPHab *
7.60 6.82 Ala CONHz2b - Ala CONHza

7.06 6.64 Ala NH2b - Ala NHza

7.06 3.45 Ala NHozb - Ala C*H *
2.96 2.58 Pyr CaHab - Pyr CoHza

4.23 2.59 Pyr CPH - Pyr C*Hza

4.20 2.93 Pyr CPH - Pyr C*Hz»

6.72 2.10 Pyr NHz - Pyr CHs

7.60 7.18 Pyr CONHzb - Pyr CONH2a

5.14 5.02 Hist CPH - Hist C*H

7.72 7.02 Hist C2H - Hist C4H

3.80 3.74 Mann C2H - Mann C3H * *
3.80 3.44 Mann C2H - Mann C4H *

3.77 4.60 Mann C2H - Mann C1H *
3.75 4.60 Mann C3H - Mann C1H * *
3.41 4.56 Mann C4H - Mann C1H

3.41 3.73 Mann C5H - Mann C3H * *
3.68 3.42 Mann C6H - Mann C4H * *
3.52 3.42 Mann C6H' - Mann C4H * *




Supplementary Table S3 (Cont.)

F2 (ppm) F1 (ppm) Assignment OL: + Zn(I)BLM-A> OL2 + Zn(II)BLM-A2
3.68 3.51 Mann C6H - Mann C6H' * *
6.27 5.62 Mann NHo2b - Mann NHoa
5.02 3.42 Gul C1H - Gul C4H
5.02 3.77 Gul C1H - Gul C2H
5.01 3.56 Gul C1H - Gul C5H
3.77 3.43 Gul C2H - Gul C4H * *
3.75 5.01 Gul C3H - Gul C1H * *
3.74 3.44 Gul C3H - Gul C4H * *
3.75 3.56 Gul C3H - Gul C5H * *
3.44 3.56 Gul C4H - Gul C5H * *
3.42 3.55 Gul C6H - Gul C5H * *
3.55 3.33 Gul C5H - Gul C6H' * *
3.55 3.43 Gul C5H - Gul C6H * *
3.42 3.33 Gul C6H - Gul C6H' * *
8.57 3.25 A> NH — A» CPH2? +d
7.60 2.57 Pyr CONHzb — Pyr C«Hza +
7.60 2.97 Pyr CONH2b — Pyr CoH» +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(I[)BLM-A2. *Pink colored labels
indicated that the NOE is only detected when the specified OL is bound. ¢Asterisks (*) indicate that the specific NOE is
missing upon complexation with the specified OL, “Plus (+) indicates that the specific NOE connection is found upon
complexation with the specified OL.
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Figure S2. Base and sugar sections of the NOESY spectra for both free Zn(II)PEP (red) and Zn(II)PEP bound to each
of the OLs under study (black). Spectra were acquired at 5 °C in H20. OL:Zn(I[)BLM in 1:1 molar ratio.

Corresponding assignments for the bleomycin cross peaks are located in Supplementary Tables S4 and S5.



Supplementary Table S4. Inter-residue intramolecular NOE:s for free Zn(II)PEP and Zn(II)PEP bound to both OLs.
Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figures 3, 4, 5, and S2.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)PEP OL2 + Zn(II)PEP
3.13 4.57 Val CPH - Mann C1H= *e *
3.33 5.01 Val C'H - Gul C1H * *
0.64 4.56 Val CvCH3 - Mann C1H * *
7.27 2.09 Ala NH - Pyr CHs * *
7.26 4.56 Ala NH - Mann C1H *
7.25 5.02 Ala NH - Gul C1H/Hist C«H *
7.26 3.42 Ala NH - Gul C6H *
3.83 3.33 Thr C*H - Gul C6H' * *
3.73 2.09 Thr CPFH - Pyr CHs * *
3.73 2.93 Thr CPH - Bit C*Hab * *
7.68 0.65 Thr NH - Val C*CHs *
7.68 0.69 Thr NH - Val C«CHs * *
7.68 1.65 Thr NH - Val CeH *
7.68 3.13 Thr NH - Val CFH * *
7.68 3.34 Thr NH - Val C"H * *
8.07 0.74 Bit NH - Thr CHs *
8.07 3.73 Bit NH - Thr CFH *

8.07 3.82 Bit NH - Thr C*H *
8.07 7.67 Bit NH - Thr NH * *
2.59 217 PEP CYHzb - Ala CPH2a * *
2.55 2.17 PEP CYHza - Ala CPH2a * *
3.44 2.58 Ala C*H - Pyr C*Hza *
3.45 2.93 Ala C*H -Bit C*Hap *
3.08 2.58 Ala CPHab - Pyr C*Haa *
3.05 2.95 Ala CPHab - Pyr C*Hab * *
3.06 1.67 Ala CFHa - PEP CFHab * *
7.06 2.93 Ala NHozb - Bit C*Hzb *
7.06 3.55 Ala NH2b - Gul C5H *
7.06 4.20 Ala NHa - Pyr CPH *
6.81 2.57 Ala CONH2a - Pyr C*Hza * *
2.57 217 Pyr C*Hab - Ala CPH2a * *
4.20 217 Pyr CPH - Ala CPH2a

4.20 3.07 Pyr CFH - Ala CPHob

4.19 3.44 Pyr CPH - Ala C*H *
4.21 3.79 Pyr CPH - Mann C2H * *
4.19 3.73 Pyr CFH - Mann C5H * *
6.72 5.60 Pyr NHz - Mann NHza * *
7.18 6.67 Pyr CONHza - Ala NHza * *
7.72 1.65 Hist C2H - Val C*H *
7.72 0.69 Hist C2H - Val C«CHs *
7.72 2.17 Hist C2H - Ala CPH2a * *
7.72 2.92 Hist C2H - Bit C*Hab * *
7.72 3.08 Hist C2H - Ala CPH2b * *
7.72 3.44 Hist C2H - Ala C*H * *
7.72 4.20 Hist C2H - Pyr CFH * *
7.72 7.26 Hist C2H - Val NH * *
7.02 0.65 Hist C4H - Val CvCHs *

7.02 0.69 Hist C4H - Val C«CHs *




Supplementary Table S4 (Cont.)

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(IT)PEP OL2 + Zn(IT)PEP
7.02 1.65 Hist C4H - Val C*H *
7.01 3.11 Hist C4H - PEP C“H2 * *
7.02 3.32 Hist C4H - Gul C6H' *
7.01 342 Hist C4H - Gul C6H
7.02 3.56 Hist C4H - Gul C5H
7.02 4.56 Hist C4H - Mann C1H * *
7.01 5.01 Hist C4H - Gul C1H *
5.14 4.56 Hist CFH - Mann C1H * *
3.80 2.93 Mann C2H - Bit C«Hap * *
3.41 5.01 Mann C4H - Gul C1H
3.41 2.09 Mann C*H/Gul C6H - Pyr CH? * *
3.65 5.01 Mann C6H - Gul C1H * *
3.50 5.01 Mann C6H' - Gul C1H * *
5.62 2.09 Mann NHza. - Pyr CHs * *
6.27 2.09 Mann NHz - Pyr CHs
5.01 4.56 Gul C1H - Mann C'H *
3.75 4.60 Gul C3H - Mann C1H * *
3.55 4.57 Gul C5H - Mann C1H * *
6.77 1.48 Pyr NH:z - Val CoH? +
7.75 5.63 Hist C2H — Mann NH2a +
7.73 0.75 Hist C2H - Thr CHs +
7.04 3.78 Hist C4H - Thr CFH +
7.03 4.03 Hist C4H - PEP C°H +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(II)PEP. *Pink colored labels
indicated that the NOE is only detected when the specified OL is bound. cAsterisks (*) indicate that the specific NOE is
missing upon complexation with the specified OL, “Plus (+) indicates that the specific NOE connection is found upon
complexation with the specified OL. The color coding of the NOE assignments corresponds to the color coding for
Figures 3, 4, and 5.
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Supplementary Table S5. Intra-residue intramolecular NOEs for free Zn(II)PEP and Zn(II)PEP bound to both OLs.
Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figure S2.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)PEP OL2 + Zn(II)PEP

1.65 0.64 Val C°H - Val CvCHzs"
1.65 0.70 Val C*H - Val C«CHs *e *
3.12 0.65 Val CFH - Val CvCHs
3.12 0.69 Val CFH - Val Co«CHs * *
3.12 1.65 Val CFH - Val C*H *
3.33 0.64 Val C"H - Val CCHs
3.33 0.70 Val C"H - Val C«CHs * *
3.33 1.65 Val C"H - Val CeH
3.33 3.12 Val CvH - Val CPFH *
7.25 0.64 Val NH -Val C*CHs *
7.25 0.70 Val NH -Val C«CHs * *
7.25 1.65 Val NH - Val C*H * *
7.27 3.12 Val NH - Val CFH *
7.26 3.34 Val NH - Val C"H * *
3.82 0.74 Thr C«H - Thr CHs *
3.82 3.73 Thr C«H - Thr CPH * *
3.72 0.74 Thr CPH - Thr CHs
7.68 3.72 Thr NH - Thr CfFH * *
7.67 3.82 Thr NH - Thr C°H *
3.25 2.92 Bit CPH2a - Bit C*H
3.30 2.93 Bit CPHzb - Bit CoHob * *
3.31 3.25 Bit CPHob -Bit CPH2a * *
8.07 2.90 Bit NH - Bit C«Hz *
8.07 3.25 Bit NH - Bit CPH2a *
8.08 3.31 Bit NH - Bit CFH» * *
3.09 1.58 PEP CeH: - PEP CPHza
3.09 1.67 PEP CoH: - PEP CFH» * *
1.67 1.58 PEP CFHzb - PEP CPH2a * *
2.62 1.58 PEP CvHzo — PEP CPH2a *
2.51 1.58 PEP C¥Hza - PEP CFH2a
2.62 1.67 PEP CvHzb - PEP CPH2p *
2.51 1.68 PEP CvHza - PEP CFH2» * *
2.61 2.51 PEP CvHzb - PEP CvHza *
4.06 1.32 PEP C°H - PEP CHs
8.45 3.11 PEP NH(2) - PEP C*H2 *
3.44 2.17 Ala CoH - Ala CPH2a
3.44 3.07 Ala C°H - Ala CPHzb
3.07 2.17 Ala CPH2b - Ala CPH2a
7.06 3.07 Ala NHzb - Ala CPHz2b *
7.06 3.44 Ala NH> - Ala C*H * *
7.06 6.63 Ala NHaz - Ala NH2a

Ala CONH2 - Ala
7.59 6.81 CONHa

Pyr CONHzb - Pyr
7.59 7.18 CONHa
7.59 2.57 Pyr CONHzb - Pyr C*Hbza *
7.59 2.95 Pyr CONHzb - Pyr CoHzp *
2.95 2.58 Pyr C*Hab - Pyr CoHoa
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Supplementary Table S5 (Cont.)

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(IT)PEP OL: + Zn(IT)PEP
4.22 2.57 Pyr CPH - Pyr CoHza
4.20 2.94 Pyr CPH - Pyr C*Hzx
6.72 2.09 Pyr NH: - Pyr CHs
7.72 7.02 Hist C2H - Hist C4H
7.02 5.13 Hist C4H - Hist CFH * *
5.14 5.02 Hist CPH - Hist C*H
3.80 3.73 Mann C2H - Mann C3H * *
3.80 3.43 Mann C2H - Mann C4H *
3.80 4.60 Mann C2H - Mann C1H * *
3.73 3.41 Mann C3H - Mann C4H * *
3.41 4.56 Mann C4H - Mann C1H * *
3.65 4.58 Mann C6H - Mann C1H * *
3.67 3.50 Mann C6H - Mann C6H' *
3.67 3.42 Mann C6H - Mann C4H * *
3.51 3.42 Mann C6H' - Mann C4H * *
3.50 4.56 Mann C6H' - Mann C1H * *
6.27 5.62 Mann NHo2b - Mann NHoa
5.01 3.77 Gul C1H - Gul C2H
5.02 3.56 Gul C1H - Gul C5H *
3.77 3.56 Gul C2H - Gul C5H * *
3.77 3.33 Gul C2H - Gul C6H' * *
3.77 3.43 Gul C2H - Gul C4H * *
3.74 3.32 Gul C3H - Gul C6H' * *
3.74 3.43 Gul C3H - Gul C4H * *
3.75 3.56 Gul C3H - Gul C5H * *
3.75 5.01 Gul C3H - Gul C1H * *
3.55 3.42 Gul C5H - Gul C6H *
3.55 3.33 Gul C5H - Gul C6H' * *
3.42 3.33 Gul C6H - Gul C6H' * *
7.49 0.78 Thr NH — Thr CHs? +4
4.05 1.65 PEP C®H - PEP CFH2p +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(II)PEP. *Pink colored labels
indicated that the NOE is only detected when the specified OL is bound. cAsterisks (*) indicate that the specific NOE is
missing upon complexation with the specified OL, “Plus (+) indicates that the specific NOE connection is found upon
complexation with the specified OL.
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Figure S3. Base and sugar sections of the NOESY spectra for both free Zn(II)BLM-B: (red) and Zn(II)BLM-B2 bound
to each of the OLs under study (black). Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio.
Corresponding assignments for the bleomycin cross peaks are located in Supplementary Tables S6 and S7.

13



Supplementary Table S6. Inter-residue intramolecular NOEs for free Zn(II)BLM-Bz and Zn(II)BLM-B2 bound to OL..
Spectra were acquired at 5 °C in H20. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figures 3, 4, and S3.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-B2
3.79 2.93 Thr CH - Bit C*Ha? *e
3.73 2.93 Thr CFH - Bit C*Hab *
7.67 0.69 Thr NH - Val C«CHs *
7.67 1.66 Thr NH - Val C«H
7.67 3.33 Thr NH - Val C"H *
7.67 3.13 Thr NH - Val CFH *
8.06 0.73 Bit NH - Thr CHs
8.06 3.72 Bit NH - Thr CFH *
8.06 3.81 Bit NH - Thr C*H
8.05 7.68 Bit NH - Thr NH *
3.44 2.93 Ala C*H - Pyr C*Ha»

3.06 2.58 Ala CPHab - Pyr C*Hza

7.06 421 Ala NHa - Pyr CPH

7.06 3.55 Ala NH2b - Gul C5H

7.06 2.93 Ala NHob - Bit CeHa2p

7.29 5.01 Ala NH - Gul C1H/Hist C«H *
7.29 4.56 Ala NH - Mann C1H *
6.63 3.55 Ala NHza - Gul C5H *
2.95 2.17 Pyr C*Hab - Ala CPH2a

4.21 3.79 Pyr CPH - Mann C2H *
4.20 3.44 Pyr CFH - Ala C*H

4.19 3.07 Pyr CPH - Ala CPHap *
4.21 2.17 Pyr CPH - Ala CPH2a

7.71 4.21 Hist C2H - Pyr CFH *
7.01 3.33 Hist C4H - Gul C6H' *
7.01 3.42 Hist C4H - Gul C6H *
7.01 3.56 Hist C4H - Gul C5H *
7.01 0.69 Hist C4H - Val C«CHs

7.01 1.66 Hist C4H - Val C*H *
3.41 5.01 Mann C4H - Gul C1H

6.27 2.09 Mann NHbz - Pyr CHs *
7.50 0.66 Thr NH - Val CvCHaz? +4
8.11 0.75 Hist C2H - Thr CHs +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(II)BLM-B2. *Pink colored labels
indicated that the NOE is only detected when the OL1 is bound. Asterisks (*) indicate that the specific NOE is missing
upon complexation with OL1, “Plus (+) indicates that the specific NOE connection is found upon complexation with
OL1. The color coding of the NOE assignments corresponds to the color coding for Figures 3 and 4.
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Supplementary Table S7. Intra-residue intramolecular NOEs for free Zn(I[)BLM-B2 and Zn(I[)BLM-B2 bound to
OL.1. Spectra were acquired at 5 °C in H2O. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figure S3.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-B2
1.66 0.64 Val C*H - Val CYCH»*
3.13 0.65 Val CPH - Val C*CHs
3.13 0.69 Val CFH - Val C«CHs *c
3.13 1.66 Val CFH - Val C*H
3.33 1.66 Val C'H - Val CoH
3.32 0.64 Val C'H - Val C*CHs
3.32 3.13 Val C'H - Val CFH *
7.29 0.64 Val NH -Val C*CHs
7.29 1.66 Val NH - Val CcH *
7.29 3.33 Val NH - Val C"H
7.29 3.13 Val NH - Val CFH
3.81 0.74 Thr C*H - Thr CHs
3.72 3.80 Thr CeH -Thr CFH *
3.71 0.73 Thr CFPH - Thr CHs
7.67 3.81 Thr NH - Thr C«H
7.67 3.72 Thr NH - Thr CPH *
3.24 2.90 Bit CPH2a - Bit C«H>
8.06 2.88 Bit NH - Bit C«Hza
8.06 3.26 Bit NH - Bit CPHab
3.12 1.36 B2 C«Haa - B2 CFHa2b
1.37 1.05 B2 CPHa2b - B2 CPHa2a
1.01 0.55 B2 CvHab - B2 CYHaa
2.89 1.34 B2 C®Hav- B2 CPH2b
8.51 1.36 B2 NH - B2 CFH2b
8.51 3.12 B2 NH - B2 C*Hza
3.44 2.17 Ala CH - Ala CPHza
3.45 3.07 Ala CH - Ala CFHab
3.07 2.17 Ala CPHab - Ala CPHza
6.64 3.44 Ala NHza - Ala C*H
7.06 6.64 Ala NH2b - Ala NHza
7.60 6.81 Ala CONHz2b - Ala CONHza
7.60 2.95 Pyr CONH2 - Pyr C*Hab
7.60 2.58 Pyr CONHzb - Pyr C«Hza *
7.06 3.44 Ala NHzb - Ala C«H *
7.06 3.07 Ala NH2b - Ala CFHab *
2.93 2.58 Pyr C«Hab - Pyr C«Hza
4.21 2.95 Pyr CPH - Pyr CeHab
4.21 2.58 Pyr CPH - Pyr CoHza
6.72 2.09 Pyr NHz - Pyr CHs
7.59 7.18 Pyr CONHzb - Pyr CONHza
5.13 5.02 Hist CPH - Hist C«H *
3.79 4.60 Mann C2H - Mann C1H
3.78 3.43 Mann C2H - Mann C4H *
3.41 4.56 Mann C4H - Mann C1H
3.41 3.68 Mann C5H - Mann C6H *
3.67 3.51 Mann C6H - Mann C6H' *
3.51 3.68 Mann C6H' - Mann C6H *
3.51 3.42 Mann C6H' - Mann C4H *
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Supplementary Table S7 (Cont.)

F2 (ppm) F1 (ppm) Assignment OL: + Zn(II)BLM-B2

6.27 5.62 Mann NHab - Mann NHza

5.01 3.77 Gul C1H - Gul C2H

3.73 3.41 Gul C3H - Gul C4H *
3.43 3.55 Gul C4H - Gul C5H *
3.42 3.33 Gul C4H - Gul C6H' *
3.56 5.01 Gul C5H - Gul C1H

3.55 3.42 Gul C5H - Gul C6H *
3.54 3.33 Gul C5H - Gul C6H' *
3.55 3.75 Gul C5H - Gul C3H *
3.40 3.73 Gul C6H - Gul C3H *
3.32 3.42 Gul C6H' - Gul C6H *
7.74 7.07 Hist C2H - Hist C4H? +d
5.02 3.41 Gul C1H - Gul C4H +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(I[)BLM-B2. !Pink colored labels
indicated that the NOE is only detected when OL1 is bound. Asterisks (*) indicate that the specific NOE is missing
upon complexation with OL1, “Plus (+) indicates that the specific NOE connection is found upon complexation with
OL1.
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OL, + Zn(I)BLM-A,
0.0 ~ : 0.0

1.0
2.0
3.0 4
4.0
50

F1 (ppm)

6.0 -
7.0 4

8.0

9.0 8.0 7.0 6.0 5.0
F2 (ppm)
Figure S4. Base and sugar sections of the NOESY spectra for both free Zn(II)BLM-As (red) and Zn(II)BLM-As bound
to each of the DNA strands under study (black). Spectra were acquired at 5 °C in H20. OL:Zn(I[)BLM in 1:1 molar
ratio. Corresponding assignments for the bleomycin cross peaks are located in Supplementary Tables S8 and S9.
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Supplementary Table S8. Inter-residue intramolecular NOEs for free Zn(II)BLM-As and Zn(II)BLM-As bound to
OL.1. Spectra were acquired at 5 °C in H2O. OL:Zn(II)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figures 3, 4, and 54.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-As
7.68 0.69 Thr NH - Val C«CHs* *c
7.68 1.64 Thr NH - Val C«H
7.68 3.13 Thr NH - Val CFH *
7.68 3.33 Thr NH - Val O'H *
8.07 3.81 Bit NH - Thr C«H
8.07 3.72 Bit NH - Thr CFH *
8.07 0.73 Bit NH - Thr CHs
8.07 7.68 Bit NH - Thr NH *
3.45 2.93 Ala C*H - Pyr C*Hz
3.07 2.59 Ala CPHab - Pyr CoHaa
7.26 4.56 Ala NH - Mann C1H *
7.26 5.02 Ala NH - Gul C1H/Hist CcH *
7.06 4.20 Ala NHz - Pyr CFH *
7.06 3.56 Ala NH2b - Gul C5H *
7.06 2.93 Ala NHo2b - Bit C2Ha *
6.63 3.56 Ala NHza - Gul C5H
6.63 4.20 Ala NHza - Pyr CPFH
2.58 2.17 Pyr C*Hza - Ala CPHza *
2.97 2.17 Pyr C*Hab - Ala CPH2a
4.23 3.79 Pyr CPH - Mann C2H *
4.19 3.45 Pyr CFH - Ala C*H
4.23 3.07 Pyr CPH - Ala CPHa2p
4.23 2.17 Pyr CPH - Ala CPH2a
7.73 4.23 Hist C2H - Pyr CPH *
7.72 3.12 Hist C2H - Val CPH *
7.72 2.92 Hist C2H - Bit C«H2 *
7.73 1.65 Hist C2H - Val C«H *
7.73 0.69 Hist C2H - Val C«CHs *
7.72 6.63 Hist C2H - Ala NHa2a *
7.01 4.56 Hist C4H - Mann C1H *
7.01 3.56 Hist C4H - Gul C5H
7.01 342 Hist C4H - Gul C6H *
7.01 3.33 Hist C4H - Gul C6H'/Val C"H
7.01 3.12 Hist C4H - Val CPH *
7.01 0.68 Hist C4H - Val C«CHs *
7.01 1.64 Hist C4H - Val C*H *
3.80 2.93 Mann C2H - Pyr C*Hap
3.75 2.93 Mann C3H - Pyr C*Hzb
6.27 2.09 Mann NHoz - Pyr CHs *
3.85 0.67 Thr C*H - Val CYCHa* +4
741 1.32 Thr NH - Val C*CHs +
7.76 0.78 Hist C2H - Thr CH3 +
7.05 0.63 Hist C4H - Val C*CHs +
8.42 7.75 As NH (1) - Hist C2H +
3.06 1.69 Ala CPHab — A5 CPH2 +

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(I[)BLM-As. *Pink colored labels
indicated that the NOE is only detected when OL1 is bound. Asterisks (*) indicate that the specific NOE is missing
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upon complexation with OL1, “Plus (+) indicates that the specific NOE connection is found upon complexation with
OL1. The color coding of the NOE assignments corresponds to the color coding for Figures 3 and 4.

Supplementary Table S9. Intra-residue intramolecular NOEs for free Zn(II)BLM-As and Zn(II)BLM-As bound to
OL.1. Spectra were acquired at 5 °C in H20. OL:Zn(IT)BLM in 1:1 molar ratio. Missing NOE (*) and new NOE (+)
connections upon DNA binding correspond to Figure S4.

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-As
1.64 0.64 Val C2H - Val CvCHs*
1.64 0.69 Val CoH - Val C*CHs
3.13 0.65 Val CFH - Val C*CHs
3.13 0.68 Val CPH - Val C«CHs *e
3.13 1.64 Val CFH - Val CoH
3.33 0.65 Val C'H - Val C*CHs
3.32 3.13 Val C'H - Val CFH *
3.33 1.64 Val C'H - Val C«H
7.26 0.64 Val NH -Val C*CHs *
7.26 1.64 Val NH - Val CcH *
7.26 3.13 Val NH - Val CFH
7.26 3.33 Val NH - Val C"H
3.72 0.73 Thr CFH - Thr CHs
3.81 0.73 Thr CeH - Thr CHs
3.87 3.74 Thr CeH -Thr CFH *
7.68 3.72 Thr NH - Thr CPFH *
7.68 3.81 Thr NH - Thr C«H *
3.26 291 Bit CFH: - Bit CoH>
3.29 3.24 Bit CPH2b - Bit CPH2a *
8.07 3.30 Bit NH - Bit CFHab *
8.07 3.24 Bit NH - Bit CFHaza
8.07 2.89 Bit NH - Bit C*H>
3.22 1.71 As CoHa- A5 CPH2
2.80 1.71 As CvHz - As CPH2
2.68 1.43 As C°Hz - As CtH2
2.75 1.44 As C'Hz - As CtHz
8.64 1.71 As NH (1) - As CFH2 *
8.64 3.22 As NH(1) - As C*H2
3.45 2.18 Ala CH - Ala CFHa2a
3.45 3.08 Ala CH - Ala CPH2p
3.07 2.17 Ala CFHab - Ala CPH2a
7.60 6.82 Ala CONH2 - Ala CONHza
7.06 6.63 Ala NH2b - Ala NHza
7.26 3.42 Ala NH - Ala C*H *
7.06 3.45 Ala NH2b - Ala C*H
7.06 3.08 Ala NHo2b - Ala CPHab *
6.63 3.45 Ala NHza - Ala CoH
7.06 2.18 Ala NHozb - Ala CPH2a *
7.06 6.84 Ala NHazb - Ala CONHza *
2.97 2.59 Pyr CoHab - Pyr C*Haa
4.19 2.93 Pyr CPH - Pyr C*Hz»
4.23 2.59 Pyr CPH - Pyr C«Hoa
7.60 7.18 Pyr CONHzb - Pyr CONHza
7.60 2.96 Pyr CONHzb - Pyr CoHz
7.60 2.59 Pyr CONH2b - Pyr C*Haa
6.72 2.09 Pyr NH: - Pyr CHs
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Supplementary Table S9 (Cont.)

F2 (ppm) F1 (ppm) Assignment OL1 + Zn(II)BLM-As

5.14 5.01 Hist CPH - Hist C«H

7.72 7.02 Hist C2H - Hist C4H *
7.01 5.01 Hist C4H - Hist C*H

3.77 4.60 Mann C2H - Mann C1H *
3.80 3.73 Mann C2H - Mann C3H *
3.80 3.43 Mann C2H - Mann C4H *
3.41 4.56 Mann C4H - Mann C1H *
3.67 3.42 Mann C6H - Mann C4H *
3.67 3.51 Mann C6H - Mann C6H' *
3.51 3.41 Mann C6H' - Mann C4H *
3.49 3.42 Mann C6H' - Mann C5H *
6.27 5.62 Mann NHo2b - Mann NHoa

5.01 3.77 Gul C1H - Gul C2H

5.01 3.42 Gul C1H - Gul C4H

3.77 3.43 Gul C2H - Gul C4H *
3.74 3.43 Gul C3H - Gul C4H *
3.75 3.56 Gul C3H - Gul C5H *
3.56 5.01 Gul C5H - Gul C1H

3.55 3.43 Gul C5H - Gul C6H *
3.55 3.33 Gul C5H - Gul C6H' *
7.18 0.67 Val NH -Val C«CHzs? +d

“Blue colored labels indicate that the inter-residue NOE was detected for the free Zn(II)BLM-As. "Pink colored labels
indicated that the NOE is only detected when OL1 is bound. Asterisks (*) indicate that the specific NOE is missing
upon complexation with OL1, “Plus (+) indicates that the specific NOE connection is found upon complexation with
OL.
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