G-Quadruplex Loops Regulate PARP-1 Enzymatic Activation
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Name Sequence
T15 S5TITTTITTITTTITTIT 3
T20 S5TITTTITTITTITTTITTITTT 3
18-bp dsDNA 5 GGG TTG CGG CCG CTT GGG ¥
3’ CCC AAC GCC GGC GAAcCcc B
10-bp dsDNA 5 GCCGCTTGAG ¥
3 CGGCGAACTCY®
hTEL 5 AGGGTTAGGG TTAGGG TTAGGG ¥
c-MYC* 5TGGCGGCGTGGGTAGGGTGGGTJ

c-MYC* Q trap

5ACCCACCCTACCCACCCAZ

c-MYC* C trap

5TGGCGCTGGGTAGGGT GGG T3I

c-KIT

5 CCC GGG C GGG CGCGA GGG AGGGGAGG 3T

c-KIT Q trap 5 CCT CCC CTC CCT CGC GCC CGC CCG GG 3
c-KIT C trap 5 CCC GGG C GGG CGCGAGGGAGGGGAGG 3T
c-KIT &’ 5 CGGGC GGG CGCGAGGGAGGGGAGGYE
c-KIT L2 5CCCGGGCGGG_C  GGGAGGGGAGGYZ
c-KIT 5:L2 5 GGGC GGG __C_ GGGAGGGGAGGT

Supplementary Table 1. *denotes preferred structure of naturally occurring c-MYC G4DNA

modified from the promoter of the c-MYC proto-oncogene.




PARP-1, 116 kDa

Figure S1. Purified recombinant PARP-1. His-tagged recombinant PARP-1 was expressed
and purified using three chromatographic steps: Ni?* affinity, heparin-sepharose, and gel
filtration. Purified protein was stored in 25 mM Hepes pH 8, 150 mM NaCl, 1 mM EDTA, and

0.1 mM TCEP at -80°C.



c-KIT, 140 mM LiCl
c-KIT, 140 mM KCI
c-KIT, 140 mM KCI, PARP-1

8 10° [ . T . | .

Normalized Molar Ellipticity
(N} N
3, 3

-4 10° L 1 ! !
220 240 260 280 300 320
Wavelength, nm

Figure S2. CD spectra of 5 uM c-KIT in the presence of 140 mM LiCl, 140 mM KCI, and 140
mM KCIl and 5.5 uM PARP-1. PARP-1 was pre-incubated with c-KIT for 36 min. Data were
recorded five times, averaged, smoothed, and baseline-corrected. CD spectra were
normalized to c-KIT in 140 mM LiCl.
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Figure S3. A. The 2 nM radiolabeled c-MYC was incubated alone or in the presence of 5 mM
NAD*, 750 nM PARP-1, or 5 mM NAD* and 750 nM PARP-1. All reactions were performed in
the presence of 10 nM trap complimentary to c-MYC G4DNA (Q trap). B. The 2 nM
radiolabeled c-KIT was incubated alone or in the presence of 5 mM NAD*, 750 nM PARP-1,
or 5 mM NAD* and 750 nM PARP-1. All reactions were performed in the presence of 10 nM
trap complimentary to c-KIT G4DNA (Q trap). Reactions were quenched at increasing times
with 100 mm EDTA, 0.5% SDS, 150 nM trap complimentary to G4DNA trap (C trap), and 500
nM 18-bp dsDNA protein trap. Fraction G4ADNA unfolded was plotted versus time. Error bars
represent the standard deviation of two separate experiments.
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Figure S4. A. The 2 nM radiolabeled c-MYC was incubated with 10 nM trap complimentary to
c-MYC G4DNA (Q trap) and with/without 5 mM NAD™ for 0-20 min. B. The 2 nM radiolabeled
c-MYC was incubated with 750 nM PARP-1, 10 nM trap complimentary to c-MYC G4DNA (Q
trap), and with/without 5 mM NAD* for 0-20 min. Reactions were quenched at increasing
times with 100 mm EDTA, 0.5% SDS, 150 nM trap complimentary to G4DNA trap (C trap),
and 500 nM 18-bp dsDNA protein trap. Unfolded G4DNA trapped with Q trap represented as
duplex. Reactions are shown on a 20% native gel (19:1 acrylamide:bis-acrylamide).
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Figure S5. A. The 2 nM radiolabeled c-KIT was incubated with 10 nM trap complimentary to
c-KIT G4DNA (Q trap) and with/without 5 mM NAD* for 0-20 min. B. The 2 nM radiolabeled c-
KIT was incubated with 750 nM PARP-1, 10 nM trap complimentary to c-KIT G4DNA (Q
trap), and with/without 5 mM NAD* for 0-20 min. Reactions were quenched at increasing
times with 100 mm EDTA, 0.5% SDS, 150 nM trap complimentary to G4DNA trap (C trap),
and 500 nM 18-bp dsDNA protein trap. Unfolded G4DNA trapped with Q trap represented as
duplex. Reactions are shown on a 20% native gel (19:1 acrylamide:bis-acrylamide).
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Figure S6. Oligonucleotide gel electrophoresis. Radiolabeled oligos were resuspended in 10
mM Tris-1 mM EDTA with/without 140 mM KCI and 8 mM MgCl,. GADNA in buffer were
heated at 95°C and flash cooled. GADNA in buffer and salt were heated at 95°C and slowly
cooled to room temperature. Samples were resolved by electrophoresis on a 20% native gel
supplemented with 20 mM KCI. The purities of the major DNA bands in 140 mM KCl and 8
mM MgCl, are as follows: c-KIT 82% and c-MYC 97%.
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Figure S7. Raw molar ellipticity profile of c-KIT G4ADNA mutants in Fig. 4B. Molar ellipticity
was measured at 265 nm across a temperature range of 4-95°C.
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Figure S8. Reproducibility of the yPnc-1 OPT assay. A. Serially-diluted nicotinamide (0-400
uM) was incubated with 20 pug/mL yPnc-1. The net fluorescence was calculated for each
sample by subtracting the fluorescence of the control reaction (0 uM nicotinamide) from the
experimental reactions. Change in fluorescence intensity was plotted against nicotinamide
concentration. The standard curve was fitted to a linear regression. R=0.99739. Error bars
indicate standard deviation of triplicate experiments. B. 1 uM 10-mer duplex was incubated
with 5 mM NAD* and 0-120 nM PARP-1. The auto-modification reactions were quenched
with 50 mM benzamide after 15 min followed by addition of 20 ug/mL yPnc-1. NAD*
consumed in the reaction is plotted for each concentration of PARP-1. Error bars indicate
standard deviation of quadruplicate experiments. C. 1 uM PARP-1 was incubated with 5 mM
NAD™* and 0-120 nM 10-mer duplex. The auto-modification reactions were performed
similarly to Figure S8B. Error bars indicate standard deviation of triplicate experiments.
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Figure S9. Western Blot quantification of Fig. 5B. Total PAR intensities for each substrate
were quantified relative to total PARP-1 using ImageQuant software (GE Healthcare Life
Sciences, Pittsburgh, PA).
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Figure S10. Raw molar ellipticity profile of c-KIT 5’:L2 as a function of varying monovalent
cation concentrations, Fig. 6B. Molar ellipticity was measured at 265 nm across a
temperature range of 4-95°C.
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Figure S11. A. Fluorescence anisotropy of 5 nM c¢-KIT in 140 mM KCI, ¢-KIT §:L2 in 140 mM
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KCI, c-KIT 5’:L2 in 100 mM KCI and 40 mM NacCl, c-KIT 5:L2 in 5 mM KCI and 135 mM
NacCl, and c-KIT 5:L2 in 0 mM KCI and 140 mM NaCl incubated with serial dilutions of
PARP-1. B. Data were fit to the quadratic equation to obtain K values. Experiment
performed with 1 replicate.
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Figure S12. A. Raw molar ellipticity profile of c-KIT GADNA mutants from Fig. 7B. Molar
ellipticity was measured at 265 nm across a temperature range of 4-95°C. B. Western Blot
quantification of Fig. 8B. Total PAR intensities for each substrate were quantified relative to
total PARP-1 using ImageQuant software (GE Healthcare Life Sciences, Pittsburgh, PA).
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Figure S13. A. Raw molar ellipticity profile of VEGF G4DNA mutants from Fig. 10B. Molar
ellipticity was measured at 265 nm across a temperature range of 4-95°C. B. Western Blot
guantification of Fig. 10D. Total PAR intensities for each substrate were quantified relative to
total PARP-1 using ImageQuant software (GE Healthcare Life Sciences, Pittsburgh, PA).



