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Figure S1. UV melting curves for 5 uM of (a) iM, iM ¢, and iM ¢, in the presence of
K+, (b) iM, iMgpm, and iM g j6um 10 the presence of K*, (¢) iM, iMom, and iM g j6n in the
presence of K* and 40 wt% PEG200, (d) iM, iMonm, and iMo jenm in the presence of K*
and 40 wt% PEG200, (e) iM, iM gy, and iM g 16m in the presence of Na*, (f) iM, iMopm,
and 1M 16nm 1n the presence of Na*, (g) iM, iMom, and iM g j6n in the presence of Na* and
40 wt% PEG200, and (h) iM, iMppm, and iM ¢ 16mm in the presence of Na* and 40 wt%
PEG200.
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Figure S2. UV melting curves for 5 uM of (a) Gq, Gqsm, Gqi1m, and Gqs 11, in the
presence of K*, (b) Gq, Gqsum, Gqi1nm, and Ggs,1nm in the presence of K+, (¢) Gq, Gqsm,
Gqi1m, and Gqs 11, in the presence of Na*, (d) Gq, Gqsum, Gq11nm, and GQs ;inm in the
presence of Na*, (¢) Gq, Gqsm, Gqi1m, and Ggs 11 in the presence of Na* and 40 wt%
PEG200, and (f) Gq, Gqshm, Gq11nm, and Gqs 1 mm in the presence of Nat and 40 wt%

PEG200.
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Figure S3. The effect of modifications on the formation of i-motifs in 100 mM KCl or
NaCl in 0 wt% or 40 wt% PEG200. The AAG®;s m0q Values in (a) 100 mM KCI with 0 wt%
PEG200, (b) 100 mM KCI with 40 wt% PEG200, (c) 100 mM NaCl with 0 wt%
PEG200, and (d) 100 mM NaCl with 40 wt% PEG200.
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Figure S4. UV melting curves at pH 5.0 for (a) 20 uM of iM, iM, oy, and iM gy, in the
presence of K*, (b) 20 uM of iM, iM ¢, and iM g, 1n the presence of Na*, (¢) 10 uM of
iM, iM o, and iMony in the presence of K+, (d) 10 uM of iM, iM gy, and iMony, in the
presence of Na*, (e) 5 uM of iM, iM g, and iMon, 1n the presence of K+, (f) 5 uM of
iM, iM o, and iMony in the presence of Na*, (g) 2 uM of iM, iM ¢, and iM gy, in the
presence of K*, and (h) 2 uM of iM, iMoy, and iMony in the presence of Na*.
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Figure S5. UV melting curves at pH 7.0 for (a) 5 uM of iM, iM gy, and iM gy, in the
presence of K* and (b) 5 uM of iM, iM o, and iMony in the presence of Na*.
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Figure S9. CD spectra of (a) iM, (b) iMyon (¢) iMi016m, (d) iMi0nm, and (e) iMg 16nm in the
presence of K*. All experiments were carried out at 4 °C in 50 mM MES-LiOH (pH 6.0)
containing 100 mM KCI containing 0 wt% (blue) or 40 wt% PEG200 (red).
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Figure S12. Nondenaturing gel electrophoresis of (a) Gq, Gqsm, Gqi1m, and Gqs i1, and (b)
Gq, GGstm> Gq11nm, and GQs 1 mm at 25 °C in 50 mM MES-LiOH (pH 6.0) containing 100 mM
KCl without or with 40 wt% of PEG200. Lane M: 10 bp DNA standard; Lanes 1, 3,5, 7
and 9; without PEG200: lanes 2, 4, 6, 8, and 10; with 40 wt% PEG200. iHum?23 indicates
telomeric G-quadruplex, TA(G;TTA);G; as the marker of monomer G-quadruplex with

antiparallel.
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(red).
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Figure S15. Nondenaturing gel electrophoresis of (a) Gq, Gqsm, Gqi1m, and Gqs 11, and (b)
Gq, GG5tm> Gq11mm, and GQs 1 mm at 25 °C in 50 mM MES-LiOH (pH 6.0) containing 100 mM
NaCl without or with 40 wt% of PEG200. Lane M: 10 bp DNA standard; Lanes 1, 3,5, 7
and 9; without PEG200: lanes 2, 4, 6, 8, and 10; with 40 wt% PEG200. iHum?23 indicates
telomeric G-quadruplex, TA(G;TTA);G; as the marker of monomer G-quadruplex with

antiparallel.
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M: 10 bp DNA standard; lanes 1, 6, and 11; 0 wt % PEG200: lanes 2, 7, and 12; with 10 wt%
PEG200: lanes 3, 8, and 13; with 20 wt% PEG200: lanes 4, 9, and 14; with 30 wt% PEG200:
lanes 5, 10, and 15; with 40 wt% PEG200.
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Table S1. i-motif and G-quadruplex forming sequences in CpG island of ELOVL2

No. sense sequences Tn (°C)«  antisense sequences Tm (°C)«  Ngpg?
1 GGGCAGCGGGTGGGTATTCCTGGGG N.D.c CCCCAGGAATACCCACCCGCTGCCC 34.8 1
2 GGGGGCGGGGAGGCGCGGGCGGG 60.6 CCCGCCCGCGCCTCCCCGCCCCC 36.8 4
3 GGGCGTGGGTGTGGGTGGGGG 58.7 CCCCCACCCACACCCACGCCC 34.3 1
4 GGGCGGGAAAGGGCCGAGCGGG N.D.c CCCGCTCGGCCCTTTCCCGCCC 27.8 3
5 GGGGCCGGGTCCGCGCGGGCCTGGGGAGCGGG 72 CCCGCTCCCCAGGCCCGCGCGGACCCGGCCCC 34.4 5
6 CCCACCCTCCGACCCTCCGGACCCCC 34.5 GGGGGTCCGGAGGGTCGGAGGGTGGG 45.2 2
7 CCCCTCTCCCCGGTCCCGCCCC 45.4 GGGGCGGGACCGGGGAGAGGGG 56.0 2
8 CCCTGCGCCCCTCCCCCGCGCGCCC 24.5 GGGCGCGCGGGGGAGGGGCGCAGGG 60.5 4
9 CCCCCAGAGAAACCCACCCAACCCCC 26.3 GGGGGTTGGGTGGGTTTCTCTGGGGG N.D.c 0
10 CCCACCGCACCCCCAGAGAAACCCACCC 36.0 GGGTGGGTTTCTCTGGGGGTGCGGTGGG 43.2 1

“The value of melting temperature (7m) was determined by differentiation of UV melting curve
of each DNA (5 uM) in 50 mM MES-LiOH (pH 6.0) and 100 mM NaCl. ?N¢, represents the

number of CpG sites within structure forming sequences and CpG sites are marked in bold.

«“N.D.” indicates that values could not be obtained from the melting curves.
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Table S2. The thermodynamic parameters of i-motif forming DNA in the presence of K* ¢

without PEG200 40 wt% PEG200
AP TAS AG,s AP TAS® AGs
(AAEP )P [A(TAS 1oq)  (BAGy5 noa) T (AT, (AAEP )b [A(TAS oq)  (AAG5 o) T (AT,
\ccal molt 17 Plkeal mol  og) P [°C] - p e 1° b[keal mol g ? [°C
keal mol™} 1y o mol] 1] tkeal mol] 1y I mol] 1]
iM 371407 355408 17400 391 05 -412+07 -394+07 -18+00 386+ 04

-326+08  -31.1£09 -144+0.1 388 + 1.0 -387£44  -370+42 -1.8+£03  395+05

Mo (+4.5) (+4.4) (+0.3) (-0.3) (+2.5) (+2.4) (0.0) (+0.9)
M 359+10 342410 -18+£01 404 +07 -381+18 -361+18 -19+£01 409 +07
io.16m (+1.2) (+1.3) (-0.1) (+1.3) (+3.1) (+3.3) (-0.1) (+23)
M 369+05  -350+£05  -19+£01 412 +07 -352+24 -337+£23  -15+£0.1 384 +0.1
Mionm (+0.2) (+0.5) (02) (+2.1) (+6.0) (+5.7) (+0.3) (-02)
M 349405  -334+05  -1.5+£00 388 +0.0 -366+11 -3501+11 -16+00 382+05
Pho.t6hm (+2.2) (+2.1) (+0.2) (-03) (+4.6) (+4.3) (+0.2) (-04)

“The values were determined in 50 mM MES-LiOH (pH 6.0) and 100 mM KCl with or without
40 wt% PEG200. Each value is the average of three determinations and the standard deviation is
shown with the average. Melting temperatures were measured at 5 pM of DNA. *The amount of
change resulting from the modifications was calculated by using AX = [X(without modification)
— X (modification)], in which X is AH®, TAS®, AG®:s, or Ty, and included in parentheses.
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Table S3. The thermodynamic parameters of i-motif forming DNA in the presence of Na* ¢

without PEG200 40 wt% PEG200
TAS® TAS®
AH® AG®)5 AH® AG®s
AARP, mo o AAHP, mo 25 o

it B0 @0y T BT vt A aar o BT

-1 b [kcal mol-! -1 b [keal mol-!

[kcal mol!] [keal mol] [kcal mol'] [kcal mol!] [keal mol'] [keal mol!]
iM -36.83+1.1 -350+1.0 -1.8 +£0.0 40.1 =04  -416%238 -39.7+2.7 -1.9 £ 0.1 393 £ 04

M -314£10 -299+1.0 -1.5+£0.1 402 £ 0.8 -40.0£2.8 -38.1£2.6 -1.9+£02 397 £ 0.2
10m

+54) +5.1) (+0.3) (+0.1) (+1.6) (+1.6) 0.0) (+04)
M -375£0.6 -357+0.6 -1.9+£0.0 40.7 = 0.1 -402+20 -38.5+20 -1.8 £0.1 386 + 1.0
Mi0.16m (-0.7) (-0.7) (-0.1) (+0.6) (+1.4) (+1.2) (+0.1) (-0.7)
M -386%+1.0 -36.5+1.0 20+ 0.1 417 £ 04 -378+25 -36.1%+23 -17 £02 388 £038
Miohm (-1.8) (-1.5) (-0.2) (+1.6) (+3.8) (+3.6) (+0.2) (-0.5)
M -355+28 -33.8£2.7 -1.7+£0.1 400 £ 0.7 -37.0+£22 -353+2.1 -1.7 £00 391 £ 06
IM0,16hm (+13) (+1.2) (+0.1) (-0.1) (+4.6) (+4.4) (+0.2) (-0.2)

“The values were determined in 50 mM MES-LiOH (pH 6.0) and 100 mM NaCl with or without
40 wt% PEG200. Each value is the average of three determinations and the standard deviation is
shown with the average. Melting temperatures were measured at 5 uM of DNA. *The amount of
change resulting from the modifications was calculated by using AX = [X(without modification)

— X (modification)], in which X is AH®, TAS®, AG®:s, or Ty, and included in parentheses.

S22



Table S4.

a

The thermodynamic parameters of G-quadruplex forming DNA in the presence of K*

without PEG200 40 wt% PEG200
TAS®
AH° AG®s J

p o ATAS )] o T (AT,) AHP TAS® AG®s T

(AAHomd_)l b (AA,G 25’"_11“3, [rcy® [kcal mol']  [kcal mol']  [kcal mol'] m [°CI
[kcal mol'] I [kcal mol]
[kcal mol']

Gq S31%11 457209  -74£02  73.6 £ 03 N.D.¢ N.D.¢ N.D.¢ N.D.¢
454%20  -39.1%*18  -63£02  73.0 £05 . . .

Gsm +77) (+6.6) +11) 0.6) N.D. N.D. N.D. N.D.
52.5%05  -452%04 72401 725 £ 0.1 . . . .

it (+0.6) (+0.5) (+02) (-1.1) N-D. N-D. N-D. N-D.
-441%34  -382%30  -6.0+04 71805 . . . .

Gds 1im (+9.0) +7.5) (+1.4) “18) N.D. N.D. N.D. N.D.
52.6£20  -452%17  -7.5£03 744 £ 0.1 . . . .

Gdspm (0.5) 0.5) o1 +038) N.D. N.D. N.D. N.D.
421%£39  -364%33 57+£06 713 % 11 . . . .

G +11.0) +93) +1.7) (23) N.D. N.D. N.D. N.D.
47116  -405%13  -66+04  73.6% 1.2 : : : :
G [& [& c c

Gs.11hm +6.0) 45.2) +038) ©0.0) N.D. N.D. N.D. N.D.

“The values were determined in 50 mM MES-LiOH (pH 6.0) and 100 mM KCl with or without

40 wt% PEG200. Each value is the average of three determinations and the standard deviation is

shown with the average. Melting temperatures were measured at 5 uM of DNA.? The amount of

change resulting from the modifications was calculated by using AX = [X(without modification)
— X (modification)], in which X is AH®, TAS®, AG®s, or Ti, and included in parentheses. < “N.D.”

indicates that values could not be obtained from the melting curves.
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Table S5. The thermodynamic parameters of G-quadruplex forming DNA in the presence of

Na+ ¢
without PEG200 40 wt% PEG200
TAS® TAS®
AR AG®s AH° AG®s
A(TAS® 0 T, (AT, A(TAS® o T, (AT,
@arr Bl @acs o T gy BT a6 0 TR
-1 -11b -1 ~ -
[kcal mol-'] [keal mol-1] [kcal mol ] [keal mol-'] [keal mol-1] [kcal mol']

Gq -31.9%0.9 -29.1£0.8 -2.8+0.1 53.7 £ 0.6 -422%0.5 -37.3+0.4 -4.9 0.0 64.0 £ 0.3
Gq -31.6+0.3 -28.7+0.2 -29+£0.0 549 £ 0.2 -39.8%+0.0 -352%0.0 -4.6 £ 0.0 63.7 £ 0.3
5m (+0.3) (+0.4) (-0.1) (+1.2) (+2.4) +2.1) (+0.3) (-0.3)

G -31.8+0.6 -28.8+0.5 -3.0£0.1 55.7 £0.3 -38.6+0.2 -342+0.2 -4.4£0.1 63.0 £ 0.5
diim (+0.1) (+0.3) (-0.2) (+2.0) (+3.6) +3.1) (+0.5) (-1.0)

G -30.5%0.5 27.6+0.5 -29+0.1 558 £ 04 -354+04 -31.4%04 -4.0 £ 0.0 63.0 £ 0.2
s.11m (+1.4) (+1.5) (-0.1) (2.1 (+6.8) (+5.9) (+0.9) (-1.0)

G -30.4%+0.2 -27.6+0.2 -2.8+0.0 553 £ 02 -37.3%0.8 -33.1%0.7 -4.1+0.1 62.2 0.1
shm (+1.5) (+1.5) (0.0) (+1.6) (+4.9) (+4.2) (+0.8) (-1.8)

G -30.2£0.5 -27.5%0.5 -2.7+0.0 543 0.1 -42.0%1.9 -37.0+1.6 -51+02 66.0 £ 0.2
Qi1 +1.7) (+1.6) +0.1) (+0.6) (+0.2) (+0.3) (-0.2) (+2.0)
Gq -31.9%0.9 -29.2%0.8 -2.8+0.1 532 0.8 -350%1.3 -30.9+1.2 41402 642 £ 04

5.11hm

(0.0) (-0.1) (0.0) (-0.5) (+7.2) (+6.4) (+0.8) (+0.2)

“The values were determined in 50 mM MES-LiOH (pH 6.0) and 100 mM NaCl with or without
40 wt% PEG200. Each value is the average of three determinations and the standard deviation is
shown with the average. Melting temperatures were measured at 5 uM of DNA.? The amount of
change resulting from the modifications was calculated by using AX = [X(without modification)

— X (modification)], in which X is AH®, TAS®, AG®s, or Ty, and included in parentheses.
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Table S6. Melting temperatures of i-motif forming DNA in the presence of complementary G-

quadruplex forming DNA and K*¢

Tw (°C)
100 mM KCl1
100 mM KCl1
40 wt% PEG200
iM and Gq 393+1.1 395+04
iMlO,l()m and GqS,llm N.D.” 41.1£0.3
iMlO,léhm and GqS,llhm N.D.’ 37.5+0.3

“The values were determined by UV melting curves at 295 nm in 50 mM MES-LiOH (pH 6.0)
and 100 mM KCI with or without 40 wt% PEG200. Each value is the average of three
determinations and the standard deviation is shown with the average. Melting temperatures were

measured at 5 uM of DNA.? “N.D.” indicates that values could not be obtained from the

melting curves.
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Table S7. Melting temperatures of mixture of i-motif forming DNA and G-quadruplex forming
DNA in the presence of Na**

T (°C)
100 mM NacCl
100 mM NacCl
40 wt% PEG200
iM and Gq 785 * 1.1 614 + 1.1
iMlO,l()m and Gqs,um 798 = 0.7 624 = 1.7
s 776 + 08 607 + 17

“The values were determined by UV melting curves at 260 nm in 50 mM MES-LiOH (pH 6.0)
and 100 mM NaCl with or without 40 wt% PEG200. Each value is the average of three
determinations and the standard deviation is shown with the average. Melting temperatures were

measured at 5 uM of DNA.

S26



