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Supporting Information
Tables [la], [Ib], [Ic], [Id]: Major cleavage fragments detected in MALDI-TOF mass
experiments for CLB-HyM-10 versus U4A-L4T, CLB-HyM-10 versus XU4A-XLA4T,
CLB-HyQ-10 versus U4A-LAT, CLB-HyQ-10 versus XU4A-XLA4T, respectively.
The sequence of the cleavage fragments are arranged in order of decreasing mass

peak intensity.
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Duplex U4A-L4T Duplex XU4A-XL4T

Figure [1]. Autoradiographs showing cleavage of 158-mer (left panels) and 135-mer
(right panels) of pBR322 DNA fragment induced by DNase | (footprinting) in the
presence of peptide HyQ-10 (upper panels), or induced by incubating with conjugate
CLB-HyQ-10 in 5 mM sodium cacodylate buffer (pH 6.5) at 37°C for 30 min (lower
panels).

Figure [11]. CD spectra: Panel A: Titration of duplex U4A-LAT versus peptide HyQ-10
at peptide concentrations of 0.5, 1.0, 2.2, 2.4, 2.6, 2.8, 3.0, 3.2, 3.4, 4.0, 5.0, 7.0 uM at
37°C. Panel B: Corresponding CD difference spectra with the contribution of free
duplex and peptide HyQ-10 subtracted. Panel C: Titration of U4A-L4T versus
conjugate CLB-HyQ-10 at conjugate concentrations of 0.5, 1.0, 1.5, 1.8, 2.1, 2.2, 2.3,
2.4,25,26,2.7,28, 3.0, 3.5,4.0,5.0 uM at 37°C. Panel D: Corresponding difference
spectra with the contribution of free duplex and conjugate CLB-HyQ-10 subtracted.
Figure [I11]. Plots of relative intensity of MALDI-TOF mass peaks of major cleavage
fragments induced by conjugates CLB-HyM-10, (panel A) and CLB-HyQ-10 (panel B)
on the oligonucleotide duplex U4A-LAT; and plots of relative intensity of

MALDI-TOF mass peaks of major cleavage fragments induced by conjugates
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CLB-HyM-10 (panel C), and CLB-HyQ-10 (panel D) on the oligonucleotide duplex
XU4A-XLAT. Representative MALDI-TOF mass peaks of major cleavage fragments
induced by conjugate CLB-HyM-10, (panel E); and conjugate CLB-HyQ-10, (panel F)
on the oligonucleotide duplex XU4A-XLAT

Figure [IV]. Proposed DNA cleavage mechanism via depurination and carboxonium

ion intermediates induced by CLB-peptide conjugates.



Table [1a]. CLB-HyM-10 versus U4A-LAT

Mass Strand | Cleavage fragments Proposed cleavage
mechanism
2033.9 | Lower Te Tm Cot oo Cag Cog ar Depyrimidination of T;gand
5 HOBPO\I\P\I\ F‘J\ F‘\I‘P \l‘PJ\ P\I\ OH3 (Na" Tos
2337.3 | Upper Gs As Gs A7 Ag Ag Ag Depurination of G; and
> H°3POJ\P\|\”\I\F’\I‘ P\I\F’\I‘P\I\OPOBH ¥ (Nnay) | depyrimidination of Ty
2643.2 | Upper Az B3 Gi As Gs A7 Ag Ag Depyrimidination of T, and
2 HO?PO\I\P\I\F’\I\ ”\"F’\'\P\I\ P\I\P\I\OPOaH 3 depurination of Ay
1732.3 | Upper T Az Gy Gy Ag dr Depurination of Gg
s onfodedobefodon o
1597.9 | Lower Tiz Tis Tia T Cop Depurination of Ajgand
5 HOaPOJ\F’J‘ F’J\ F’J\ F'\|\ OPO:H 3 depyrimidination of T,
998.3 Lower Gy Tis Asg Depyrimidination of Ty;
23 CHSJ\F’J\F’J\OPOsH 3 (Na)
2943.8 | Lower Tis A T Te Te T Cy Ty Cpodr Depurination of G4 and
2 ”O\I‘p\}‘ P\]‘P\LP\]‘PJ‘PJ‘ P\I‘ "\]‘ P$ OPOH 3 (Na’) depyrimidination of Cy,
806.3 | Upper As Ag dr Depurination of Ajgand A;
5' HO \I\P\I\PJ\ OHZ  Na"
1442.2 | Upper T, A G; Gi dr Depurination of As
5 CH3\|\P\I\P\I\ P\I\ F'\I\OH ¥ (Na+)
1948.7 | Lower Tz Ag Tz Tig Tio To Depurination of Gy4and C,;
5 HOSPOJ‘F’J\F’J\ F’\I\P \I\F’\I\ OPOH 3\




Table [I1b]. CLB-HyM-10 versus XU4A-XLAT

Mass Strand Cleavage fragments Proposed cleavage
mechanism
998.6 Lower Gy Tis A Depyrimidination of T4;
5 CHBJ‘PJ\PJ\OPOEH 3 (Nah
1948.5 | Lower Ts A Tr Te T Ta Depurination of G4, and
5 HWOJ"’J\P\I‘ P\]\F’ \I‘F’\l‘ OPOH 3 a7 | depyrimidination of Cz,
1597.9 | Lower Tz Tis Tie Tz Co Depurination of A;gand
5 HOBF’OJ\”\]\ PJ‘ P\]\ F’\]\ OPO:H 3' depyrimidination of T,
1960.3 | Upper X W g A T Au Depyrimidination of Cy3
and depurination of G
sropop e die 5 P °
711.0 Upper A T Depurination of Aq and A;,
5' HOaPO\I\ P\I\OP03H 3
926.3 Lower Tiz Tie Tie Depurination of A;g and
5' HO J\F’\I\ P\|\ OPO:H 3 depyrimidination of Ty
806.1 Upper As Ag dr Depurination of A;p and A;
5 HO \I\p\l\ PJ\ OH 3 (Na')
2025.2 | Upper Gi As Gy A1 Ag Ay Depurination of Gz and Ay
& HOEPO\I\P\}\P\LP\LPJ\PJ\OPOaH ¥ (Na)
2033.1 | Lower Tis T Cu Tz Cpz Cpy o Depyrimidination of Tg
5 HOaF’OJ\F’J\ F’J\ P\|\P \|\P\|\ P\I\ oH3 | and Ty
(Na")
2186.9 | Upper At Ay Gy Gy As G Ar Depurination of Ag

5 CH}J\PJ\F’\I\ F'J\ PJ\F’\'\ P\I\ OH3'




Table [Ic]. CLB-HyQ-10 versus U4A-L4T

Mass Strand | Cleavage fragments Proposed cleavage
mechanism

712.4 | Upper Ao T Depurination of Agand A,
5' H03P0\|\ PJ\OPChH 3

998.3 Lower G Tis A Depyrimidination of T
5 CHa\I\F’\I\P\I\OPO3H 3 (Nah

1732.7 | Upper T Ar Gy Gy Ag dr Depurination of Gg
s o hoporbodrbrhons

2337.5 | Upper Gy As G A1 Ag As Ag Depurination of G; and
? HOapOJ\PJ\P\"P\}‘ F’\I‘F’\]\F’\I‘OPOBH ¥ (Nah) depyrimidination of Ty,

2033.9 | Lower Tio T Ca Too Cog Co ar Depyrimidination of T;gand
R Ay R oy

2642.6 | Upper Az G Gy As Gy A7 Ag Ag Depyrimidination of T, and
5 HOSPO\"PJ\ F‘\I\ PJ\F’J\ PJ\ P\I\F’\I\ oposH 3' | depurination of Ao

1442.3 | Upper T Az G3 Gi dr Depurination of As
5 ors oo diedon g -

(Na’)

2177.6 | Upper Tr A2 Gy Gy As Gz Ag Depurination of Ag
o CH*\I‘PJ‘F’\]\F\I‘ P\}\P\}"P\F OH 3

2943.9 | Lower Tis Ag T Tie Tg Ta Gy Ty Coy Depurination of G;4 and
5 HO\}‘F’\I‘PJ‘ J‘PJ\P\I‘ \}‘F’\}‘P\I‘ J\OPOaH 3 depyrimidination of C,4

(Na")

970.7 Upper As Gg Ar Depurination of G, and Ag
5 HO\LPJ\ P\I\ OPO3H 3

926.7 Lower Tiz Tis Tie Depurination of A;g and
5'HO \I‘F’\l\ P\I\ OPO:H ¥ depyrimidination of T,

1140.8 | Upper Ag At T dr Depurination of A;, and Ag
5 HOaPO\I\PJ\ PJ\P\l\ OH 3

1948.6 | Lower Tig A Tr Te Tie T Depurination of G;4 and

5 Hogpo\I\PJ\ pJ\ P\I\P \}\P\I\ OPOH 3 (a

depyrimidination of Co;




Table [1d]. CLB-HyQ-10 versus XU4A-XLAT

Mass | Strand | Cleavage fragments Proposed cleavage
mechanism

712.7 | Upper At Tn Depurination of Ag and A;,
&' H03P0\|\ P\I\ OPOzH 3'

998.3 | Lower Gu Tis A Depyrimidination of T47
s CHR\}“PJ\P\"OPO;H 3 (Nah)

2024.8 | Upper Gy A; Gg A1 Ay Ag Depurination of G; and Ay
5 HO3P0\|\ PJ‘PJ\ F’\I‘ P\]\P\I\OPOM ¥ Na)

2033.9 | lower Tio T Ca Too Cog Co ar Depyrimidination of T;gand
SN Wy O

970.7 | Upper As Gg Aq Depurination of G4 and Ag
5 HO\I\PJ\ PJ\ OPO:H 3

1948.7 | Lower Tis Ag Tz Te Tie T Depurination of G4 and
&) HOSPOJ‘F’J\F'\I\ P\|\F’ \|‘F’\|\ OPO:H 3 2" depyrimidination of Cy;

1451.2 | Upper Ar Az Gy Gy dr Depurination of Ag
5 CHEJ\PJ\P\I\ PJ\ P\I\OH 3 (Na+)

2186.6 | Upper At Ay Gy Gy As G Ar Depurination of Ag

5 CHaJ\F’J\F’J\ F’J‘ F’J\F’J\ F’J\ OH3'
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D CLB-HyQ-10/ U4A-LAT Difference spectra
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5-A;-Az-G;-Gy- As-Gg-| A7 | -Ag-Ag -A1g-T11- A= 3’
H,N-KR-(Py)4-K-R-P,-M- X X -M-P,-R-K -(Py)4-R-K-NH,
3’-dr - c24' C23' T22'C21 l'TZO'T19'T18'T17' A16' T15'5’
The chemical nuclease activity, energetics, and stepwise cleavage

mechanism of chlorambucil-peptide conjugates are presented.
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