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Fig. 1 The structure of the G-quatet and G-quadruplex
a The G-quartet b A unimolecular G-quadruplex in Na* solution
Black and white boxes represent guanine bases in the anti and syn
conformations respectively.
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Table 1 Names of G-quadruplex forming oligonucleotides and their mismatched analogs
Oligo series Sequence 5'— 3’ Oligo series Sequence 5'— 3’
M-0S AGGGTTAGGGTTAGGGTTAGGG M-8C AGGGTTACGGTTAGGGTITAGGG
M-2T ATGGTTAGGGTTAGGGTTAGGG M-9C AGGGTTAGCGTTAGGGTTAGGG
M-3T AGTGTTAGGGTTAGGGTTAGGG M-10C AGGGTTAGGCTTAGGGTTAGGG
M-4T AGGTTTAGGGTTAGGGTITAGGG M-2A AAGGTTAGGGTTAGGGTTAGGG
M-8T AGGGTTATGGTTAGGGTITAGGG M-3A AGAGTITAGGGTTAGGGTTAGGG
M-9T AGGGTTAGTGTTAGGGTTAGGG M-4A AGGATTAGGGTTAGGGTTAGGG
M-10T AGGGTTAGGTTTAGGGTTAGGG M-8A AGGGTTAAGGTTAGGGTTAGGG
M-2C ACGGTTAGGGTTAGGGTITAGGG M-9A AGGGTTAGAGTITAGGGTITAGGG
M-3C AGCGTTAGGGTTAGGGTTAGGG M-10A AGGGTTAGGATTAGGGTTAGGG
M-4C AGGCTTAGGGTTAGGGTTAGGG
AGGG TTAGGG 5  is the original sequence.
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Fig. 3 The variation of CD spectra for G-quadruplex in Na* buffer with substitution of a Tfor G b Afor G ¢ Cfor Gand d temperature

dependence of foder fraction for G-quadruplex with substitution of T for G

Table 2 Names and melting temperatures 7T, or T, of G-quadruplex

forming oligonucleotides and their mismatched analogs

T, Na* AG Na* T, K* AG K*
Oligo series
C J/mol C J/mol
M-0S 56.0 -19513.5 65.0 -30352.4
M-2T 49.0 -16692.0 55.5 -24521.7
M-3T 38.5 - 10805.0 35.0 -12103.9
M-4T 50.0 -21015.8 54.5 -26304.0
M-8T 41.5 - 15160.2 51.5 -26129.9
M-9T 25.0 -6733.3 35.5 - 12731.1
M-10T 48.0 - 18823.8 59.0 - 29585.5
M-2C 54.5 -19830.9 56.0 -24515.6
M-3C 35.0 -7677.6 32.2 —-7422.8
M-4C 57.0 —-23416.8 58.8 -28083.0
M-8C 4.5 - 16058.7 55.5 -25270.1
M-9C 22.5 —-4899.7 40.5 -6443.9
M-10C 61.0 —29072.1 60.5 —-28621.1
M-2A 57.5 -22015.1 55.5 —-29900.4
M-3A 29.0 -7775.7 30.0 -9084.6
M-4A 43.5 - 14855.4 52.2 -25355.1
M-8A 39.0 -10423.7 54.5 -29129.3
M-9A 20.0 -4390.8 35.5 - 8752.4
M-10A 43.0 - 10501.1 56.0 -30673.9

* The oligos were prepared at 10 mmol/L strand concentration in 10
mmol/L tris-HCl buffer at pH 7.0 containing 100 mmol/L NaCl or 100
mmol/L. KCI The G-quadruplex solutions were recorded in the 5°C to
95°C temperature range using a scan rate of 0.5 K/min and following the

variation of CD absorption at its peak 295 nm.
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CIRCULAR DICHROISM STUDY ON THE STABILITY
OF MISMATCHED G-QUADRUPLEX

WANG Wenxing' > LIU Huajie® WANG Yiding' YANG Yang’ LIU Dongsheng’

' College of Life Sciences  Sichuan Normal University ~Chengdu 610068
% National Center for Nanoscience and Technology —Beijing 100080

Abstract It is well reported that human telomeric DNA sequence AGGG TTAGGG ; can form a well-defined
quadruplex structure with the hydrogen bonds between guanine bases in the appearance of K* and Na® . Tt was
reported that the formation and stability of the structure was meaningful for both gene regulation and apoptosis. In
this study the replacement of guanine bases in this sequence with thymine adenine and cytosine at different position
was carried out respectively. Their ability to form G-quadruplex as well as the G-quadruplex stability has been
studied by circular dichroism CD spectroscopy.

All oligonucleotides were synthesized and purified by Saibaisheng company. The concentrations of the
oligonucleotides expressed in singlestrand molarity were determined by UV absorption at 260 nm using & nearest-
neighbor’ approximation.

Circular dichroism experiments were performed on a JASCO model J-810 circular dichroism spectrapolarimeter
equipped with a Peltier temperature controller. All samples 10 pmol/L in 10 mmol/L tris-HCI buffer containing 100
mmol/l. NaCl at pH 7 were preheated to 95°C for 5 min and slowly cooled to room temperature prior to
measurements. A 1 mm path length cell was used for all measurements and each spectrum was an average of five
scans at 5°C . The G-quadruplex solutions were recorded in the 5°C to 95°C temperature range using a scan rate of
0.5 K min™" and following the variation of CD absorption at its peak around 295 nm.

Analysis of the thermal curves was performed by using the software origin. Van't Hoff thermodynamic analysis
was carried out for the intramolecular G-quadruplex oligonucleotides. Their thermal reversibility —superimposable
heating and cooling profiles allowed the calculation of the value of the equilibrium constant K assuming a two-
state model . Application of the Van't Hoff equation InK = — AH/RT + AS/R vyielded to the determination of the
enthalpy AH and entropy AS of the process as described elsewhere.

Results show that the replacement of guanine bases in the middle of the three stacking quartets brings the
biggest influence on the stability of the formed G-quadruplex. Data also show that potassium ions bring more stability
than sodium ions to the formed G-quadruplex in most cases. It is very interesting to find that when guanine base is
replaced by cytosine or adenine at specific sites the formed structure has comparable or even higher stability as the
original sequence.
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