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Table S1. Oligonucleotides used in this study.

Name Purpose Sequence (5°-3’)
hTERT-21mer- | CCCCGCCCCGTCCCGACCCCT
1 (D 3'T
hTERT-21mer- | GCCCCGTCCCGACCCCTCCCG
2 (I 3'G
hTERT-23mer- | TCCCGACCCCTCCCGGGTCCCCG
3 (110 3'G
hTERT-23mer- | ACCCCTCCCGGGTCCCCGGCCCA
4 (IV) 3'A
hTERT-25mer- | TCCCGGGTCCCCGGCCCAGCCCCCT
5(V) 3'T
hTERT-27mer- | TCCCCGGCCCAGCCCCCTCCGGGCCCT
6 (VD) 3'T
hTERT-25mer- | GCCCAGCCCCCTCCGGGCCCTCCCA
7 (VID) 3A
hTERT-26mer- | GCCCCCTCCGGGCCCTCCCAGCCCCT
8 (VIIN) 3T
hTERT-19mer- | GCCCTCCCAGCCCCTCCCC
9 (IX) 3'C
Seq-hTERT-C- Sequencing ATGTGTAACAG-
rich oligo TTCCTGCCATACTGGTCCCCGCCCCGTCCCGACCCCTCCCGGGTCCCCGGC
CCAGCCCCCTCCGGGCCCTCCCAGCCCCTCCCCGACGTCCACCTGGAA-
GACTCCAGGTCAG
Seq-hTERT-G- | Sequencing CTGACCTGGAGTCTTCCAGGTGGACGTCGGGGAGGGGCTGG-
rich oligo GAGGGCCCGGAGGGGGCTGGGCCGGGGACCCGGGAGGGGTCGGGAC-
GGGGCGGGGACCAGTATGGCAGGAACTGTTACACAT
Primer —F5 Step 1 PCR TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCAACTACATGTG-
primer TAACAGTTCCTGC
Primer —R2 Step 1 PCR GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGCTCCTGACCTGGAG-
primer TCTTCCAG
Index Primer -F | Step 2 index AATGATACGGCGACCACCGAGATCTACACXXXXXXXXTCGTCGG-
PCR CAGCGTC
Index Primer -R | Step 2 index CAAGCAGAAGACGGCATACGAGATXXXXXXXXGTCTCGTGGGCTCGG
PCR
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Table S2. Rate constants for single-stranded and double-stranded DNA incubated at 37°C for 11 days at three different
pH. The average rate constants across all 46 cytosines is given and the rate constants for the mutational hotspots C250
and C228.

C250 C228
AVG k SD Cytosine  Cytosine

pH (x 10%) (x 104 % DEV 22 44 Reads (#)
ssDNA at37°Cfor11d

7 4.94 2.13 43.3 6.83 4.12 185,169

6 3.65 1.57 42.6 3.70 4.99 225,497

5 8.31 3.38 40.6 11.5 8.22 170,283
dsDNA at 37 °Cfor 11 d

7 3.81 2.62 68.7 6.90 5.60 118,533

6 3.83 2.50 65.0 8.02 2.37 139,337

5 6.74 2.24 33.0 9.81 6.36 142,896
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Figure S1. pH titration of partial length hTERT sequences to determine the i-motif pKa.



biomolecules-2514096-supplementary.docx

20 wieo 20, — a0 20, — pad
ez a2 e
#ar wiat et
= 10 »40 o a0 —_ “
> e [4 :n [-4 10 :os
e L) e T ° Lt
E — o4 E: — wios E — wita
a © — wes o wian a 0= wias
Q — T Q - Ty o Cad
— iTa — A — pTA
-10 L akd > s 78
Siia 104 s 104 :.
220 240 260 280 300 320 220 240 260 280 . 300 320 220 240 260 280 300 320
Wavelength (nm) Wavelength (nm) Wavelength (nm)
A% \Y Vi
209 wiao 20 was 209 was
ez wiaz e
et - - e
- "as - " - 143
S 19 wits 3 1 piss 4 19 :ss
k-] e b1 s °
E E oy s
o 04 — o0 o 04 — a0 o 1 B — pias
o — Ty o - O — 7
Ta e —— - T
-104 [l 101 [k -10: e
5 wie -
220 240 260 280 300 320 220 240 260 280 300 320 220 240 260 220 300 320
Wavelength {(nm) Wavelength (nm) Wavelength (nm)
Vil Vil IX
205 — a0 30 - a0 20 - e
ez piaz e
a7 201 A e
5 1 H i 5 ' s
° LY ° [} ° [}
E = B i gy
= 0 — ate = — poe a 0 — a8
o 1 [ it o = o
T e e
mre mTe mTe
0, o 10, e L o
220 240 250 280 300 320 220 240 260 280 300 320 220 240 260 280 300 320
Wavelength (nm) Wavelength (nm) Wavelength (nm})

Figure S2. CD spectra of partial length hTERT sequences at pH 4-8.



Table S3. Synthesis of hTERT oligonucleotides
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Oligonucleotide

Sequence

Synthesis Condi-
tions

hTERT-21mer-3’T

5'-CCCCGCCCCGTCCCGACCCCT-3'

Standard B

hTERT-21mer-3'G

5'-GCCCCGTCCCGACCCCTCCCG-3!

Standard B

hTERT-23mer-3'G

5'-TCCCGACCCCTCCCGGGTCCCCG-3'

Standard A

hTERT-23mer-3'A

5'-ACCCCTCCCGGGTCCCCGGCCCA-3'

Standard A

hTERT-25mer-3'T

5'-TCCCGGGTCCCCGGCCCAGCCCCCT-3'

Standard B

hTERT-27mer-3'T

5'-TCCCCGGCCCAGCCCCCTCCGGGCCCT-3'

Standard B

hTERT-25mer-3'A

5'-GCCCAGCCCCCTCCGGGCCCTCCCA-3'

Standard A

hTERT-26mer-3'T

5'-GCCCCCTCCGGGCCCTCCCAGCCCCT-3'

Standard A

O [Q|N|N [ |W| N[~

hTERT-19mer-3'C

5'-GCCCTCCCAGCCCCTCCCC-3'

Standard A

All oligonucleotides were synthesized on an Expedite 8909 DNA synthesizer.

Standard A: Oligonucleotides were synthesized using standard phosphoramidites (Bz-dA, Bz-dC, iBu-dG, dT) and
deprotected in ammonium hydroxide at 55°C for 16 hours.

Standard B: Oligonucleotides were synthesized using standard phosphoramidites (Bz-dA, Bz-dC, iBu-dG, dT) and

deprotected in ammonium hydroxide at room temperature for 65 hours.

Purification and detritylation by C18 Sep-pak: C18 Sep-pak cartridge (Waters WAT020515) was prepared by wash-
ing with acetonitrile (5 mL) and 1 M triethylammonium acetate (10 mL). The crude DMT-on oligonucleotide was
loaded onto the cartridge in 1 M triethylammonium acetate (2 mL) then failure sequences were eluted with 10% am-
monium hydroxide (5 mL) and water (5 mL). Detritylation was done with 2% trifluoroacetic acid (5 mL) and the car-
tridge washed with water (5 mL). The DMT-off oligonucleotide was then eluted with acetonitrile in water (2 mL of
20% ACN, 4 mL of 50% ACN).
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Table S4. Dunn's multiple comparisons test of C>T transition rates between treatments.

Dunn's multiple comparisons test

Adjusted
P Value

ssDNA pH 7 95°C vs.

ssDNA pH 5 37 °C

<0.0001

ssDNA pH 7 95°C vs.

ssDNA pH 6 37 °C

<0.0001

ssDNA pH 7 95°C vs.

ssDNApH 7 37 °C

<0.0001

ssDNA pH 7 95°C vs.

dsDNA pH 537 °C

<0.0001

ssDNA pH 7 95°C vs.

dsDNA pH 6 37 °C

<0.0001

ssDNA pH 7 95°C vs.

dsDNA pH 7 37 °C

<0.0001

ssDNA pH 5 37 °C vs.

ssDNA pH 6 37 °C

<0.0001

ssDNA pH 5 37 °C vs.

ssDNA pH 7 37 °C

0.0036

ssDNA pH 5 37 °C vs.

dsDNA pH 537 °C

>0.9999

ssDNA pH 5 37 °C vs.

dsDNA pH 6 37 °C

<0.0001

ssDNA pH 5 37 °C vs.

dsDNA pH 7 37 °C

<0.0001

ssDNA pH 6 37 °C vs.

ssDNA pH 7 37 °C

0.8593

ssDNA pH 6 37 °C vs.

dsDNA pH 5 37 °C

<0.0001

ssDNA pH 6 37 °C vs.

dsDNA pH 6 37 °C

>0.9999

ssDNA pH 6 37 °C vs.

dsDNApH 737 °C

>0.9999

ssDNA pH 7 37 °C vs.

dsDNA pH 537 °C

0.1793

ssDNA pH 7 37 °C vs.

dsDNA pH 6 37 °C

>0.9999

ssDNA pH 7 37 °C vs.

dsDNA pH 7 37 °C

>0.9999

dsDNA pH 5 37 °C vs.

dsDNA pH 6 37 °C

0.0001

dsDNA pH 5 37 °C vs.

dsDNA pH 7 37 °C

0.0004

dsDNA pH 6 37 °C vs.

dsDNA pH 7 37 °C

>0.9999
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Table S5. Maldi-MS of hTERT oligonucleotides

Oligonucleotide Expected | Observed A
(M+H) (M+H)

hTERT-21mer-3’T 6185.81 6184.54 | -1.27

hTERT-21mer-3'G 6225.83 6223.03 -2.8

hTERT-23mer-3'G 6859.21 6857.06 | -2.15

hTERT-23mer-3'A 6868.22 6863.15 | -5.07

hTERT-25mer-3'T 7477.58 7476.58 -1

hTERT-27mer-3'T 8055.93 8053.6 -2.33

hTERT-25mer-3'A 7446.57 7443.07 -3.5

hTERT-26mer-3'T 7726.73 7720.83 -5.9

hTERT-19mer-3'C 5567.43 5564.07 | -3.36

Desalting of C18 Sep-pak purified oligonucleotides: Micro BioSpin P6 column (BioRad 732-6221) was prepared by
centrifugation at 1000G for 2 minutes. Water (500 uL) was added and the column washed by centrifugation at 1000G
for 1 minute then a second wash was done. 1 OD of purified oligonucleotide in water (100 puL) was loaded and eluted
into a new collection tube by centrifugation at 1000G for 4 minutes. The water was evaporated under reduced pres-
sure and the oligo resuspended in water (25 pL).

Maldi Sample Preparation: 0.4 OD of HPLC purified or P6 BioSpin column desalted oligo in water (10 pL) was
mixed with desalting ion exchange resin (2 puL) for 1 hour.

Desalting Ion Exchange Resin: Prepare slurry of cation exchange resin (6 g) in 50 / 50 acetonitrile / water (5 mL),
pour into column and let settle (gravity). Wash resin with 50 / 50 acetonitrile / water (3-4 column volumes), 5% am-
monium hydroxide (2 x 10 mL), 2 M ammonium acetate (3 x 10 mL) and water (3-4 column volumes). Aliquot into 1
mL fractions (50% suspension) and store -20°C.

Matrix: 3-hydroxypicolinic acid (70 mg) and ammonium citrate (10 mg) in 50/50 acetonitrile / water (1 mL) with
0.1% trifluoroacetic acid

The Maldi plate was spotted with HPA matrix (1 puL) and allowed to dry. The sample (1uL) was spotted on top of the
matrix and allowed to dry before running on Bruker Autoflex Maldi-MS in positive mode.

Expected (M+H) values were calculated using average molecular weights.
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MALDI-MS+ spectra of oligonucleotides
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