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Experimental

Circular Dichroism (CD) Experiments. Formation of G-quadruplexes
was monitored by CD. Samples were measured immediately
after the preparation or after storage for hours to days at 4 °C.
All of the CD spectra were recorded on a J-810 spectropola-
rimeter (Jasco). The measurements were carried out with 100 uL
50 uM ODN samples in a 1-mm path quartz cell at 4 °C under
nitrogen to prevent water condensation. Spectra shown (Fig. S1)
were the average of 3 accumulations in a range from 220 to 300
nm with a band width of 1 nm, response time of 1 s, data pitch
of 0.2 nm, and scan speed of 50 nm/min. A blank sample of 10
mM Tris-HCl buffer, pH 7.5, with 150 mM KCl or NaCl was used
for baseline correction. The CD spectra for Tel22 in Na* (Fig.
S1A4) most closely matched those reported by Li et al., Xu et al,,
and Gray et al. (1-3) but differed from those reported by Ambrus
et al. and Vorlickova et al. (4, 5) in the relative magnitude of the
263 nm peak to the 297 nm peak. Likewise, the spectra for Tel22
in K* (Fig. S1B) most closely matched those reported by Ambrus
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the human telomere G-quadruplex in solution differs from that present in a crystal.
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d[AGGG(TTAGGG)3] in K+ solution. Bioorg Med Chem 14:5584-5591.
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et al., Vorlickova et al.,, and Gray et al. (3-5) but differed
somewhat from that reported by Li et al. (1) and more so from
that reported by Xu et al. (2). These differences, their origin, or
their significance, have not, to our knowledge, been addressed in
the literature. The CD spectrum for Tel26 in K* (Fig. S1C)
matched closely to that reported by Ambrus et al. (4).

Polyacrylamide Gel Electrophoresis (PAGE) Experiments. The 5’ ter-
mini of the oligodeoxynucleotides were labeled by a forward
reaction with 1X reaction buffer (500 mM TrisHCI, pH 7.6, 100
mM MgCl,, 50 mM DTT, 1 mM spermidine, 1 mM EDTA,;
Fermentas Life Science) with 10 U T4 polynucleotide kinase and
20 pmol [y-*?P]-ATP at 37 °C for 30 min. The reaction was
quenched by adding to an equal volume of 2X loading buffer
(98% formamide, 10 mM EDTA), boiling for 2 min, and cooling
on ice for another 1 min. The radiolabeled samples were then
analyzed on a 15% denaturing polyacrylamide gel and scanned
with a PhosphorImager (Bio-Rad Laboratories).

4. Ambrus A, et al. (2006) Human telomeric sequence forms a hybrid-type intramolecular
G-quadruplex structure with mixed parallel/antiparallel strands in potassium solution.
Nucleic Acids Res 34:2723-2735.

5. Vorlickova M, Chladkova J, Kejnovska I, Fialova M, Kypr J (2005) Guanine tetraplex
topology of human telomere DNA is governed by the number of (TTAGGG) repeats.
Nucleic Acids Res 33:5851-5860.
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Fig.S1. CDspectra of 50 uM Tel22 G-quadruplexes in 10 mM Tris-HCI, pH 7.5, at 4 °C. (A) Tel22 in 150 mM K* solution after denaturing and renaturing process.
(B) Tel22 in 150 mM Na™ solution after denaturing and renaturing process. (C) CD spectrum of 50 uM Tel26G-quadruplex at 4 °C after 24 h.
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Fig. S2.  ESI-MS/MS and HF/pyridine hydrolysis assay of HPLC peak 3. (A) ESI-MS/MS of peak 3, (B) HPLC of authentic thymine cyclobutane dimers, and (C)

HF/pyridine hydrolysis-coupled HPLC assay of peak 3.

Su et al. [www.pnas.org/cgi/content/short/0902386 106]

3 of 10


http://www.pnas.org/cgi/content/short/0902386106

100

90

80

Lo L

P

1\

70

=

60

50

40

30

Relative Abundance

20

10

Cere b b e bcc b v b boed b renr e b |

MS/MS of m/z 924.2

691.2

593.2

673.1
611.2

392.1

[M-Ade-H]-

789.2

771.2

826.2 906.2

o

100

o O
O O O O o

Relative Abundance
N w B (4,1 » -~
o o o

-
o

b b b b b b b b b

W
8

DA N n
R LA Ll L A LA R L LA R A RN L) R LAY A RAM AR AR
400 500 600
m/z

616.2
[M-pdG-HJ-

™~

492.2
438.2 5431 589.3

| PN |
e

700

rpeereerrie

800

I | Ao
T

900 1000

MS/MS of m/z 928.2

812.3

865.1 945.1
I} P
ARARARE RRRN RAN

o
w
o

Fig. S3.

n A
AN RARN RAAN RARS RARN RN

0 400 500 600

m/z

Su et al. www.pnas.

org/cgi/content/short/0902386106]

RARS RAANRARS RARS RARS IARN LR AN N RN RARE B

A PR
RN RARS RARS RARN AR RARN MR RN RN

T
900 1000

ESI-MS/MS of (A) HPLC peak n-1(n = 1, 2, and 3), pd[T = UA] and (B) HPLC peak n-2 (n = 1, 2, and 3), pd[T = AG] corresponding to the TA* photoproduct.
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ESI-MS, ESI-MS/MS, and HF/pyridine hydrolysis-coupled HPLC assay of HPLC peak 11. (A) ESI-MS and MS/MS. (B) HF/pyridine hydrolysis-coupled HPLC.
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Fig.S5. ESI-MS, ESI-MS/MS, and HF/pyridine hydrolysis-coupled HPLC assay of HPLC peak 9. (A) ESI-MS and MS/MS. (B) HF/pyridine hydrolysis-coupled HPLC assay.
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ESI-MS and ESI-MS/MS of HPLC peak 1-6.

7 of 10


http://www.pnas.org/cgi/content/short/0902386106

622.7

6273 {PAIT(A)lI=pd[U(A)]-2H}*

1007

{pd[T(T)]=pd[U(A)]-2H}*

Y
o

[N B I |

593.3

r_
&8
Relative Abundance
[ )
g.9
L1l 11

1\

P

L0 e B ) |

5560 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700

=

miz
100+ 1166.1
] -Thy-2H]* MS/MS of m/z 622.7
o [M-Thy-2H] [M-HPO,-HJ
[$]
©80 -Ade-2H12-
§ ] [M Ade 2H] [M_H3P04_2H]2_ /
£ [pdT-H]:
240 5506 >
5" a4 PAA-HI \
o0 \a3 506.2 555.1 | 8012 _ 141
o202 4102 " r0g) | | 512 737281728261 9151 1013.193"2 =
. M 401.1 — h r2 h =,|, 1ose2 |
0 A .”Aﬂ Y A wd 1 N ‘M A n.hn. hll ) ) A
rrri1 | rrrr|rrr 1 i rrrjrrrrj it rrj 1ttt 1]
300 400 500 600 700 800 900 1000 1100 1200 1300
miz
ooy MS/MS of m/z627.3 751
2 [M-HPO;-H]-
e [M-Ade-2H]*
Ke)
<607 - 2H12-
= \ [M-H,PO,-2H]
§4Ot 559.6
¢ ] ; 578.2
201 [PdA-H] 5106 | == 1002.1 1040.2
13302 g24.1 10221
0vdllI[ll!I||\Il|A1III|¥\‘|1|II"1I\|1"II|1|I1|IlAlllllll|
300 400 500 600 700 800 900 1000 1100 1200 1300
m/z

Fig. S7.  ESI-MS and ESI-MS/MS of HPLC peak 3-6.

Su et al. [www.pnas.org/cgi/content/short/0902386 106] 8 of 10



http://www.pnas.org/cgi/content/short/0902386106

Lo L

P

1\

AR AN

Tel19

o112 -
-
o~
)
Tel22-A,
()
®
-
o~
' 30 35 40 45
Minutes
()
)
Tel26
.
M “:
25 30 35 40 45
Minutes

Fig. $8. NP1-coupled HPLC assay of UV-irradiated Tel19, Tel 22-A3, and Tel26. (A) Tel19 in K™ solution after 2.5 h UVB irradiation. (B) Tel 22-Az in K* solution
after 2.5 h UVB irradiation. (C) NP1-coupled HPLC assay of Tel26in K* solution (see Fig. S1C) after 2.5 h UVB irradiation. anti dimers of Tel26 were mapped to

loops 1 and 3 by replacement with U.
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Table S1. Stereochemistry, composition, and loop assignment of the NP1 digestion products of Tel22-U" (n = 1, 2, 3) in Fig. 4C, D, and E

HPLC peak Stereochemistry Base composition

1-1, 2-1, 3-1 — T=UA

1-2, 2-2, 3-2* — T=AG

1-3, 2-3, 3-3* [ T=TA

1-4 — U(A)=T(A)
ul(A)=T(Mm?*

1-5 — T(U)=T(A)
U(A)=T(A)

1-6 — T(U)=T(A)
UY(A)=T(A)

1-8 — UT(A)=T(A)
T(U)=T(A)*

1-12 — U(A)=T(A)

2-5 — T(A)=T*(U)
T(A)=U2(A)
T(T)=T3(A)
TI(A)=T3(A)

2-7* ca TY(A)=T3(A)

2-8* ta T(A)=T3(A)

2-9* ca T(A)=T3(A)

2-10* catat TUT)=T3(A)
THA)=T3(A)

2-11* ta T(T)=T3(A)

3-4 — T(T)=U3(A)
T(A)=U3(A)

3-5 — T(A)=U3(A)
T(A)=T3(U)$

3-6 — T(T)=U3(A)
T(A)=U3(A)

3-8 — T(A)=T2(A)
T(A)=U3(A)T
T(A)=T3(U)T

3-12 — T(A)=U3(A)

Loop assignment indicated by the superscripted number.

*Same products as assigned for Tel22 in Table 1.

TLess than 20% estimated from MS peak intensity.

*Could not be assigned to a specific product.

SLess than 10% estimated from MS peak intensity.

TLess than 15% estimated from MS peak intensity.
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