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DNA/RNA secondary structure and specific recognition of poly G
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Figure S1. The compound 3H-pyrrolo[2,3-d] pyrimidin-2(7H)-one (pyrrolocytosine) is abbreviated
as Pyrr-C.

Physico-chemical properties of 2-4 aqueous solutions:
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Figure S2. Concentration dependence of the UV/Vis spectrum of 1 (concentration range from
3x10°6—2x10~ mol/L) in buffered solution pH 7, I = 0.05 mol/L.
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Figure S3. a) Concentration dependence of the UV/Vis spectrum of 2 - 4 (concentration range from
3x10°6— 2x10-3 mol/L) in buffered solution (pH 7.0, I = 0.05 mol/L); b) temperature dependence of
the UV/Vis spectrum of 2 - 4 (c= 2x10- mol/L) in buffered solution (pH 7.0, 7 = 0.05 mol/L).

Table S1. Electronic absorbance data of 1 - 4

Compound  A,,/nm &x103/Lmol'cm!

1 299 4.3+0.1
342 3.1£0.1
2 275 12.2+0.2
342 14.5+0.2
3 276 16.1+0.9
328 11+0.1
342 13.1+0.1
4 275 21.3+0.2
340 15.4 £0.1
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Figure S4. LEFT: Fluorescence spectra changes of 2 - 4 at different concentrations (1x10-7—1x10¢
mol/L); RIGHT: Comparison of normalized absorption (¢ = 2x10~ mol/L) and excitation spectra
(c= 1x10° mol/L; Ay, = 400 nm) of 2 - 4. Done at pH = 7.0, sodium cacodylate buffer, 7 = 0.05

mol/L.
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DNA, RNA binding studies:

Table S2. Structural properties of studied DNA and RNA.!

Structure  Groove width  Groove depth
type major minor majof minor

AaU, 38 109 - _
“B-DNA 11.7 57 85 175
dGdC), 135 95 100 7.2
(dAdT), 112 63 ; ;

aCalf Thymus (ct)-DNA

Thermal denaturation data:

Here shown are normalized thermal denaturation data, focused on inflection point. All experiments
are done at least twice, and for more accurate reading of thermal denaturation points 1% derivation
of melting curves was used (maximum at inflection point of the curve).

——CtDNA 10] [——cDNA

1,04 —— compound 2 ' —— compound 3
IS
S 08 E os
8 06 % 06
80
2 8
S 04 8 o4
g 3
5} £
Z 02 S 021

0,0 ; ; ; , ) 0,0 T ; . . )

65 70 75 80 85 90 65 70 75 80 85 0

t(C) t(C)
——ct-DNA

0,9
£ 081
c
o 074
o
N 064
§ 051
g 041
E 0,3
g 0,2
Z 014

0,0

)

65 70 75 80 85 9
t(°C)

Figure S5. Normalized thermal denaturation spectra of ctDNA upon addition of 2 - 4 (r =
0.3[compound]/ [polynucleotide]) at pH 7.0 (buffer sodium cacodylate, /= 0.05 mol/L).
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Figure S6. Normalized thermal denaturation spectra of poly A — poly U, upon addition of 2 - 4 (r =

0.3[compound]/ [polynucleotide]) at pH 7.0 (buffer sodium cacodylate, / = 0.05 mol/L).
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Figure S7. Normalized thermal denaturation spectra of poly (dAdT),, upon addition of 2 - 4 (r =
0.3[compound]/ [polynucleotide]) at pH 7.0 (buffer sodium cacodylate, / = 0.05 mol/L).

Table S3. The 2AT,, values (°C) of studied ds- polynucleotides upon addition of ratio °¢ = 0.3 of 2-4
at pH 7.0 (sodium cacodylate buffer, /= 0.05 mol/L).

ctDNA poly A —poly U poly (dAdT),

2 0.8 -0.4 1.0
3 -0.1 0.7 1.1
4 0.9 0.5 1.0

2 Error in AT, : £ 0.5°C;
b p = [compound] / [polynucleotide];
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Fluorimetric titrations of compounds 1 -4 with ds-DNA/RNA:
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Figure S8. Fluorescence spectra changes of 1 (¢ = 2x10° mol/L) upon addition of ct-DNA
(concentration range from 2x10--2x10"* mol/L; Aexe = 355 nm) at pH 7.0, sodium cacodylate
buffer, /= 0.05 mol/L.
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Figure S9. Fluorimetric titrations normalized to starting fluorescence intensity of 2 (¢ = 4x10-7
mol/L; Aexe = 342 nm, Aey,, = 405 nm) with all ds-polynucleotides. Done at pH = 7.0, sodium
cacodylate buffer, I = 0.05 mol/L.
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4 + polynucleotide = ct-DNA

e poly (dAdT),
— A poly A-poly U
(:é v poly (dGdC),
e
c
[e0]
[o)]
el
kS i A
g log K=4.5
=
o)
o log K=4.8
X .
g T
S
2

T T T T T T T T T T T
00 50x10° 1,0x10*  1,5x10* 2,0x10*  25x10*
¢(polynuclectide) (mol/L)

Figure S10. Fluorimetric titrations normalized to starting fluorescence intensity of 4 (¢ = 1x10¢
mol/L; Aexe = 340 nm) with all ds-polynucleotides. Done at pH = 7.0, sodium cacodylate buffer, [ =
0.05 mol/L.
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Fluorimetric titrations of compounds 1 -4 with ss-RNA:
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Figure S11. Fluorescence spectra changes of 1 (¢=2x10°mol/L; A¢= 355 nm) upon addition of

poly A (LEFT) and poly C (RIGHT) at pH 7.0, sodium cacodylate buffer, /=0.05 mol/L.
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Figure S12. Fluorimetric titrations normalized to starting fluorescence intensity of 2 (¢ = 1x10
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mol/L, Aexc = 342 nm, Ae,, = 405 nm) upon titration with all ss-polynucleotides (sodium cacodylate
buffer, pH = 7.0, /= 0.05 mol/L).
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Figure S13. Fluorimetric titrations normalized to starting fluorescence intensity of 3 (¢ = 1x10
mol/L; Aexe = 342 nm, A, = 396 nm) upon titration with all ss-polynucleotides. Done at pH = 7.0,
sodium cacodylate buffer, /= 0.05 mol/L.
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Figure S14. Fluorimetric titrations normalized to starting fluorescence intensity of 4 (¢ = 1x10
mol/L; Aexe = 340 nm, A, = 398 nm) upon titration with all ss-polynucleotides. Done at pH = 7.0,
sodium cacodylate buffer, /= 0.05 mol/L.
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Circular dichroism (CD) experiments

So far, non-covalent interactions at 25 °C were studied by monitoring the spectroscopic properties
of studied compound upon addition of the polynucleotides. In order to get insight into the changes
of polynucleotide properties induced by small molecule binding, we have chosen CD spectroscopy
as a highly sensitive method toward conformational changes in the secondary structure of
polynucleotides.? In addition, achiral small molecules can eventually acquire induced CD spectrum
(ICD) upon binding to polynucleotides, which could give useful information about modes of

interaction.?
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Figure S15. CD titration of ct-DNA, poly A — poly U, poly (dAdT),, poly (dGdC),, poly A, poly
G, poly C and poly U (all DNA and RNA ¢ = 2x10-> mol/L) with 2 at molar ratios 7 21/ polynucleotide]
=0.1-0.5(0.7). Done at pH 7, sodium cacodylate buffer, /= 0.05 mol/L.
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Figure S16. CD titration of ct-DNA, poly A - poly U, poly (dAdT),, poly (dGdC),, poly A, poly
G, poly C and poly U (all DNA and RNA ¢ = 2x10-> mol/L) with 3 at molar ratios 7 31, polynucleotide]
=0.1-0.5(0.7). Done at pH 7, sodium cacodylate buffer, /= 0.05 mol/L.

S15




74 ——poly A-poly U
] ——r=0.1
6 —r=02
] r=0.3
°7 r=0.4
——r=05
g ?
E £
[m]
8 5
T T T T T T T T T T 460 42‘.0
240 280 320 360 400 440 240 280 320 360
A(nm) A(nm)
5] —— poly (dAdT), — Py 0G0,
- e 1 = 0,
1 = 31 —r=02
2+ r=02 r=03
1 r=0.3 21 r=04
=04 —r=05
g ——r=05 ~ —r=07
E 0t S ?
a E
O [m]
O
! J T T T T T T T
200 280 30 30 400 440 240 280 320 360 400 440 480
A(nm) A(nm)
104 ——poly A 8+ ——poly G
i —1=0.1 ——r=0.1
— =02 —r=02
r=0.3 =0.3
r=0.4 r=0.4
——r=05 ——1=05
2
e S e I E
a e —
T T T T T
20 280 320 360 400 440 480 oo o 3o s a0 o
A(nm) A(nm)

S16




CD (mdeg)

——poly C
——r=0.1
—1r=0.2
r=0.3
r=0.4
—r=0.5

240 280

320

A(nm)

360

400 440

CD (mdeg)

: /| —1r=0.2
WW =03

-06- — r=05

——poly U
I\ ——r=0.1

r=0.4

280 300 320 340 360 380 400 420 440

Anm

240

280

320 360 400 440
A(nm)

Figure S17. CD titration of ct-DNA, poly A - poly U, poly (dAdT),, poly (dGdC),, poly A, poly
G, poly C and poly U (all DNA and RNA ¢ = 2x10-> mol/L) with 4 at molar ratios 7 4]/ polynucleotide]
=0.1-0.5. Done at pH 7, sodium cacodylate buffer, /= 0.05 mol/L.
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Figure S18. CD spectra of compounds 2, 3 and 4 (¢ = 6x10° mol/L). Done at pH 7, sodium
cacodylate buffer, /= 0.05 mol/L.
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Biological experiments:
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Figure S19. Effect of compounds 2-4 on HeLa Kyoto cell proliferation after 72 h treatment
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Figure S20. Effect of compounds 2-4 on HEK 293T cell proliferation after 72 h treatment
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Figure S21. Confocal microscopy (Leica SP8X FLIM) of HeLa Kyoto cells after 2h of incubation
with 2 (left) and 4 (right) hybrids (c=2 x 10 mol/L). The excitation peak value is 340 nm.
Emission was detected at 360-405 nm.
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1H and 3C NMR Spectra
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Figure S22. 'H and *C NMR spectra of compound 8 in DMSO.
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Figure S23. 'H and 13C NMR spectra of compound 9 in DMSO.

S21



600

500

450

400

350

300
250
200

50
100

F--50

PE'T

crT—
09T~
81—
98 T—
61

€62~
s6z
mm_m/

felalled

eee ]
s

Nm.v
mm.vw
65’y

6L'9
Hm.mW
£8'9

728
57’8
82'8
£E'8
.ﬁm.mV
6’87
Nm.m\.
P68~
16'8

oc

I=

HO.

10

F oz

* 80¢C

F oot

F vo1

€071

598

I 660

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

80000

70000

(60000

50000
40000

(30000

20000

F-10000

10000

F-20000

[-30000

[--40000

r-50000

F-60000

1 (ppm)

geez”

SLES—

8TLL—

E9ETT
TLECT
ZEPIT
PEFCT
B8E'SCT
95'5CT
PLSCT
99'9cl—=
ey i
08Let
6181
SCU8cT
P2 0ET
TLOET
LS'TET
88'TET

ST'SST—

A1

P 0LT
$S'0LT

30

40

100 90 80 70 60
f1 (ppm)

110

120

160 150 140

170

S22



Figure S24. 'H and '*C NMR spectra of compound 10 in DMSO.
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Figure S25. 'H and '3C NMR spectra of compound 11 in DMSO.
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Figure S26. 'H and '3C NMR spectra of compound 12 in DMSO.
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Figure S27. 'H and 13C NMR spectra of compound 2 in DMSO.
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Figure S28. 'H and 13C NMR spectra of compound 13 in DMSO.
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Figure S29. 'H and 13C NMR spectra of compound 3 in DMSO.
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Figure S30. 'H and 13C NMR spectra of compound 15 in DMSO.
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Figure S31. 'H and '3C NMR spectra of compound 16 in DMSO.

S29



2200

2100

2000

1900
1800
1700

1600

1500

1400

1300

1200

1100

1000

700
600
500
400
300
200

98'c—

BE

19
ik

E9E]

[0
le

ELE
Nm.m\

B5'P~
€94~

98'S~
06’5

ove
o
bS L
o544
o8]
08¢
018y T
018

1184

17

NHBoc

718

|
v2'8
5284
£2'84
e
ze'84
e
oc's
o5
st'g-
008!

90'TT
ho,zv.

o

81'g

80'g
{0y
06'g
01'g

i s

k)

#8'0

B ogeT
Aozet

%\ €6'g

ﬁuoN,HH

E o071

F 88'd

10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 IS 1.0
f1 (ppm)

11.0

70000

60000

rs0000

40000

30000

20000

10000

0

10000

-20000

r-30000

o1 e —
128~
e
S5TE~"
srees
1076~

[N~
516"
266
61'15
£2'15
S.Nm\

e
89°ECT
DE'EZT
THbZT
81'ser
{5521
09'9ZT ~&
STLTTF
s
80'8CT
80'8ZT
£20ET
L DET
BbTET
SbTET
D9TET
bEBET

8LbST—
bSEST —
TSl

17 _:ia
Logar-\
820~

BPTLT-F
nmﬂhﬁkw

o
=1
m
i
-

17

160 150 140 130 120 110 100 a0 80 70 60 50 40
f1 (ppm)

170

Figure S32. 'H and 13C NMR spectra of compound 17 in DMSO.
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Figure S33. 'H and 13C NMR spectra of compound 4 in DMSO.
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