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Figure S1: HPLC chromatogram of pure 5a and 5b under conditions described in methods.
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Figure S2. HPLC chromatograms of (a) digest of DMC-oligonucleotide complex formed under
DMC bifunctional activation with oligonucleotide 9 (b) co-injection with adduct 5a (c) co-

injection with adduct 5b.
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Figure S3. HPLC chromatograms of (a) digest of DMC-oligonucleotide complex formed under

DMC bifunctional activation with duplex 6 d(AAAAAAAAAAAA).(TTTTTTTTTTTT ) (b) co-

injection with 5a (c) co-injection with adduct 5b.
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Figure S4. HRMS of adduct 5a.

S6

510 " 520 " 530 540 miz
Mean err [ppm] rdb N-Rule e Conf
9672 145 ok even




Intens 7
20004
15004
1000+

5001
0

126.0820

n ||.\.l n

260.1014

342.1011

+MS, 0.8-0.8min #46-48, Background Subtracted, Background Subtracted

511.2042

7003178
T L L i

20004
15004
10004

5004

100

200 300 400

) 700 800 900 1000 miz

488.1977

+MS, 0.8-0.8min #46-48, Background Subtracted, Background Subtracted|

5112042

2000
15007
10004

5004

550 miz

Ca3Hz7Ng0s, 511.2048
1+
511.2048

L

Meas. m/z #
511.204223 1

490 500
lon Formula

C23H27N8C6  511.204807

Figure S5. HRMS of adduct 5b.
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Figure S6: HPLC of (a) digest of duplex 6 d(AAAAAAAAAAAA).(TTTTTTTTTTTT ) treated

with DMC under bifunctional conditions without nuclease P;; (b) same sample with co-injection

of standard 5a; (c) same sample with co-injection of standard 5b; (d) same sample but digest of

duplex 6 includes nuclease P;.
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Figure S7: UV spectra of compounds X and Y.
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Table S1. Frequencies of DNA Adducts Detected in Short Oligonucleotides under Bifunctional

Conditions at 0°C and 37°C. ND= non-detected, NA=non-available.

Oligonucleotide

Frequencies (%) of adducts detected

dG(DMC) dA(DMC) R? 5a 5b Log(5a/5b)
6: 5’-AAAAAAAAAAAA  na 0.22 na 0.17 0.045 0.47
3-TTTTTTTTTTTT (+0.02) (+0.02)  (+0.005)
7. 5>-AAAAAGCAAAAA  3.23 0.068 475 0.061 0.007 0.93
3TTTTTCGTTTTT (£0.6) (+0.003) (+0.003)  (+0.007)
8: 5’-TATATATATATA na 0.11 na 0.039 0.070 -0.27
3-ATATATATATAT (+0.008) (£0.002)  (+0.009)
9: 5’-TTATTGCAATTA 4.77 0.39 12.2 0.16 0.23 -0.16
3-AATAACGTTAAT (£t0.15)  (x0.02) (£0.03)  (£0.01)
10: 5’>-TATATGCATATA 1.22 0.18 6.8 0.045 0.14 -0.48
3-ATATACGTATAT (£0.3) (0.02) (+0.009)  (+0.015)
11: 5>-GAAAAAAAAAAA 2.08 0.08 26  0.07 0.01 0.68
3-CTTTTTTTTTTT (10.2) (10.004) (10.0008) (10.005)
12: 5>-GAAAAAAAAAGA 1.06 0.06 17.7 0.05 0.01 0.60
3-CTTTTTTTTTCT (£t0.01)  (+0.003) (£0.002)  (+0.001)
13: 5>-GAAAAAAAAACA 2.05 0.05 41  0.017 0.032 -0.28
3-CTTTTTTTTTGT (£t0.07)  (+0.003) (+0.001)  (+0.002)
14: 5>-AAAAAAAAAAAC 0.28 0.021 13.3 0.021 ND NA
-TTTTTTTTTTTG (10.01) (10.002) (i0.002)
15: 5>-AGAAAAAAAAAG 0.30 0.01 30 0.01 ND NA
3-TCTTTTTTTTTC (£0.001)  (+0.001) (+0.001)
16: 5>-ACAAAAAAAAAG 1.71 0.048 36 1.048 ND NA
P-TGTTTTTTTTTC (£t0.03)  (+0.005) (+0.005)
17: 5’-ATATAGCTATAT  3.95 0.36 11.0 0.27 0.08 0.53
3-TATATCGATATA (£1.1) (+0.06) (+0.003)  (+0.006)
18: 5’-ATATACGTATAT 2.30 0.14 16.4 0.12 0.019 0.80
3-TATATGCATATA (£t0.06)  (+0.02) (£0.02)  (+0.003)
19: 5>-ATTATTGCTATT 441 0.13 339 0.10 0.026 0.59
3>-TAATAACGATAA (£t0.25)  (+0.015) (£0.01)  (+0.004)
20: 5’-ATTATCGTTATT 1.27 0.26 49 0.20 0.058 0.54
3-TAATAGCAATAA (£t0.03)  (+0.08) (£0.06)  (¢0.02)
21: 5’-ATTATCGATAT 0.64 0.15 4.3 0.095 0.05 0.28
3>-TAATAGCTATAA (0.01) (+0.005)  (+0.002)
22: 5’>-GCAAAAAAAAGC 1.23 ND NA ND ND NA
3-CGTTTTTTTTCG (x0.13)
23: 5’-CGAAAAAAAACG 0.81 ND NA ND ND NA
3-GCTTTTTTTTGC (x0.10)
24: 5’-GAAAAAAAAAAG 112 ND NA ND ND NA
3-CTTTTTTTTTTC (+0.15)
25: 5’>-AAAAAAAAAAAA NA 0.071 NA 0.049 0.022 0.65
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(single strand) (x0.008) (x0.004)  (x0.004)

26: 5’-GAAAAAAAAAAG ND 0.031 NA 0.025 0.006 0.62
(single strand) (x0.002) (x0.002)  (x0.0005)

27: 5>-TTAGG 0.054 0.064 0.84 0.050 0.014 0.54
(single strand) (x0.0001) (%x0.002) (x0.002)  (x0.0005)

28: 5’-ATTATTGCTATT 0.44 0.27 16 0.19 0.07 0.43
(single strand) (x0.005)  (x0.01) (x0.015)  (x0.001)

29:5'- ATTATCGTTATT 0.42 0.48 0.87 0.35 0.13 0.43
(single strand) (x0.03) (x0.07) (x0.05) (x0.03)

30: 5'-ATATAGCTATAT ND 0.11 NA 0.076 0.031 0.39
(single strand, 37° C) (x0.005) (x0.003)  (x0.002)

4 R=dG/dA at 0°C.
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'H-NMR (CsDsN with 20% D,O v/v) trans dA adduct 5a
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Figure S8: *H NMR spectrum of compound 5a.
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Figure S9: 2-D COSY NMR spectrum of compound 5a.
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'H-NMR (C:D:N with 20% D,O v/v) cis dA adduct 5h
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Figure S10:

'H NMR spectrum of compound 5b.
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Figure S11: 2-D COSY NMR spectrum of compound 5b.
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