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+TOF MS: 0.11 min (6 scans) from ACC2 1.13e3
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I +TOF MS: 0.017 to 0.167 min from G PNP.wiff Max. 2110.6 counts
2=3.40373072850636160e-004, t0=-3.35834348854950800e+001
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HPLC profile of PCNAL

100
7 PCNA1
CEEEE
=
[
254 j
D e o
13
5 o s !
Tulinutes
Peak Ret.Time(min) Width1/2  PeakArea(coumis)  Resuli()
No (sec)
1 214 303 16993 124414
2 10001 104 1374385 Q8 77RS
1391360 09 9909
HPLC profile of PCNA2
PCNA2
~ N/&
75+
50
g
25
0 N
9
s "o s '
Ivlirates
Peak Ret.Time (min)  Width 1,2 Peak Area (counts) Result()
Mo (sec)
1 2217 34 11573 05442
2 0347 200 2114389 99 4558
2126462 1000000

24




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

HPLC profile of PCNA3
Watian Star #1 HiA
_ Mi&
125 3
100
75 PCNAS3
=
% 30+
234
]
-13
s o s '
Ilinutes
Peak Ret.Time (min) Width 12 Peak Area (counis) Result ()
Mo (sec)
1 o204 158 1398035 100.0000
2308635 100.0000
HPLC of PCNA4
_ Hia
20 1
0
0
30 PCNA4
= 404
o
g A0
204
104
0
9
5 o s '
Dlinutes
Peak Ret.Time (min) Width 1/2 Peak Area (counis) Result ()
Mo (sec)
1 2907 154 1525134 100.0000
1525134 100.0000
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UV Job’s plot

The stoichiometry for PCNA complexation with complementary DNA/RNA sequence
was studied by temperature dependent UV-absorbance experiment at 260nm. The PCNA,
DNA/RNA are mixed in different molar ratios of 0:100, 10:90, 20:80, 30:70, 40:60,
50:50, 60:40, 70:30, 80:20, 90:10, 100:0 in 10 mM Sodium phosphate buffer (pH 7.3), 10
mM NaCl. The samples were annealed by keeping at 90°C for 2min followed by slow
cooling to room temperature. The samples were cooled by keeping at 4° C for overnight.
Absorbance was recorded by monitoring at 260nm at 5°C with Perkin-Elmer Lambda
35UV-VIS spectrophotometer. The stoichiometry was found to be 2:1 for all the

polypyrimidine complexes.

UV Job’s plot of PCNA1 with DNA1

030 =

m

= 0.28 |-

e at 260
o o o o
S
T T T T

Absorbanc

©

o

o
T

100

20 40 ‘ 60 ‘ 80 ‘
Mole fraction of PCNA1
UV- absorbance (at 260nm) of mixtures of PCNAL and the complementary DNA1 in the

relative molar ratios of 0:100, 10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20,
90:10, 100:0 (Buffer, 10mM Sodium phosphate pH 7.3, 10mM NaCl, 0.1 mM EDTA).
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U V Job’s plot of PCNA2 with DNA2

0 20 40 60 80 100
Mole fraction of PCNA2

UV- absorbance (at 260nm) of mixtures of PCNA2 and the complementary DNA2 in the
relative molar ratios of 0:100, 10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20,
90:10, 100:0 (Buffer, 10mM Sodium phosphate pH 7.3, 10mM NaCl, 0.1 mM EDTA)

U V Job’s plot of PCNA3 with RNA3

0.20

Absorbance at 260nm
s & & &

©
=
o

100

0 20 40 60 80
Mole fraction of PCNA3 with RNA3

UV- absorbance (at 260nm) of mixtures of PCNA3 and the complementary RNA3 in the

relative molar ratios of 0:100, 10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20,

90:10, 100:0 (Buffer, 10mM Sodium phosphate pH 7.3, 10mM NaCl, 0.1 mM EDTA
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Synthesis of complementary Oligonucleotides

The complementary DNA oligonucleotides were synthesized on Applied Biosystems ABI
3900 High Throughput DNA Synthesizer using standard B-cyanoethyl phospharamidite
chemistry. The oligomers were synthesized on polystyrene solid support, followed by
ammonia treatment. The oligonucleotides were desalted by gel filtration, their purity was
ascertained by RP HPLC on a C18 column to be more than 98% and was used without
further purification in the biophysical studies of PCNA. The complementary RNA

oligonucleotides were obtained commercially.

List of DNA sequences

DNAL: 5 GC AAA AAA AA CG 3’ (complementary to PCNAL)
DNA2: 5" AAG AAA GAG A 3’ (complementary (ap) to PCNA2)
DNA3: 5 AAG GAA GAA G 3’ (complementary (ap) to PCNA3)
DNA4: 5 AGT GAT CTA C 3’ (complementary (ap) to PCNA4)
DNA5: 5 GC AAA GAA AA CG 3’ (G:T mismatch to PCNA1)
DNAG6: 5 GC AAATAA AA CG 3’ (T:T mismatch to PCNAL)
DNAT7: 5" AAG AGA GAG A 3’ (G:T mismatch to PCNA2)
DNAS8: 5 AAG ACA GAG A 3’ (C:T mismatch to PCNA2)
DNAJ9: 5 AGA GAA AGA A 3’ (complementary (p) to PCNA2)
DNA10: 5" AAG GTA GAA G 3’ (T: T mismatch to PCNA3)
DNA11:5" AGT GIT CTA C 3’ (T:T mismatch to PCNA4)
DNA12:5" CAT CTAGTG A 3’ (complementary (p) to PCNA4)
DNA13: 5" GAA GAA GGA A 3’ (complementary (p) to PCNA3)
RNAL: 5 GC AAA AAA AA CG 3’ (complementary to PCNAL)
RNA2: 5° AAG AAA GAG A 3’ (complementary (ap) to PCNA2)
RNA3: 5 AAG GAA GAA G 3’ (complementary (ap) to PCNA3)
RNA4: 5 AGU GAU CUA C 3’ (complementary (ap) to PCNA4)
(ap)-antiparallel, (p)-parallel

List of DNA sequences used as control for UV-T,, Exp

DNA14:5’ TCTCTTTCT T3
DNA15:5’CTTCTTCCT T3’
DNA16:5 GTAGATCACT 3’

List of PNA sequences used as control for UV-T, Exp

PNAL = H-TTTTTTTT-Lys-NH,
PNA3 = H-CTTCTTCCTT-Lys-NH,
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UV-T,, measurement

The complementary DNA and RNA oligomers were synthesized on an Applied
Biosystems DNA Synthesizer. The concentration was calculated on the basis of
absorbance from the molar extinction coefficients of the corresponding nucleobases. The
complexes were prepared in 10mM sodium phosphate buffer, pH 7.3 containing 10mM
NaCl , [PCNA] -1uM and were annealed by keeping the samples at 90°C for 2min
followed by slow cooling to room temperature. The samples were cooled by keeping at
4°C overnight. Absorbance versus temperature profiles were obtained by monitoring at
260nm with Perkin-Elmer Lambda 35 UV-VIS spectrophotometer scanning from 5 to
85°C at a ramp rate of 0.5°C per minute. The data were processed using Microcal Origin

5.0 and T, values derived from the derivative curves.

PCNA1:RNA1

== 0.024 | PCNA1:DNAG6
S~ L

PCNA1:DNA1
PCNA1:RNA1
PCNA1:DNAS

PCNA1:DNAS

PCNA1:DNAG g 0.008 _

PCNA1:DNAI £ o002 [
o~ [

10 20 30 40 50

|.|.|.|.|.|.|.|.|%0_002',|,|,|.|‘|,|.|.|.|
70 80 90 = 0 10 20 30 40 50 60 70 80 0

60
Temperature °C Temperature °C

UV-Tn(°C)
DNAL | RNAL | DNA5 | DNAG
PCNAL [50.8 |301 |43.6 |42.4
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F0.0BO
=~
~ S~
A
go0025 | PCNA2:RNA2
i = PCNA2:DNA2
= .
PCNA2:RNA2 Q0020 PCNA2:DNAI PCNA2:DNA7
~N—
L «
PCNA2:DNA9 @ 0.015 |- PCNA2:DNAS
PCNA2:DNAS s
L PCNA2:DNA7 =
00.010 -
i
L PCNA2:DNA2 =
EO.OO5 -
=
S
L Z,0.000 [
A
1 " 1 L | L 1 L 1 L 1 L 1 L 1 L | v 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1
0 10 20 30 40 50 68 70 80 90 0 10 20 30 40 50 60 70 80 90
Temperature °C Temperature °C
UV-Ty(°C)
DNA2 | RNA2 | DNA7 | DNA8 | DNA9
PCNAZ2 | 54.3 31.6 49.7 454 24.2
F 0.030
=
~
L fgo.ozs = PCNA3:DNA3
= L PCNA3:DNAI3
K002 |
- PCNA3:RNA3 b
< PCNA3:DNA10
& 0.015 |
B 7]
PCNA3:DNAI13 £
I S o010 |
i PCNA3:DNA10 =’
Q L
N 0,005 | PCNA3:RNA3
‘ £
PCNA3:DNA3 = o000 |
S
1 " 1 " 1 L 1 L 1 L 1 L 1 L 1 Z 1 " 1 " 1 " 1 " 1 I 1 L 1 L 1
0 10 20 30 40 50 60 70 80 90 o 0 10 20 30 40 50 060 70 80
Temperature °C = Temperature
UV-Ty(°C)
DNA3 | RNA3 | DNA10 | DNA13
PCNA3 | 514 31.9 43.4 22.01
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PCNA4:DNA12

PCNA4:DNA4

PCNA4:DNA11

PCNA4:RNA4 "; 0.016

30 40 50 ' 6(()) l
Temperature °C

PCNA4:DNA11

PCNA4:RNA4

PCNA4:DNA4

PCNA4:DNA12

0 l 10 20 30 40 50 6% 70 80 90
Temperature °C

UV-T(°C)

PCNA4

DNA4

RNA4

DNA11l | DNA12

53.4

30.4

48.3 nd

Raw data of PCNAL, PCNAS at higher concentration of oligos [PCNA]-2.5uM with

complementary RNAL,

RNA3

PCNA1:RNA1

showing T, of 37.7, 39.4°C respectively.

0.64 |-
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The effect of salt concentration on the UV-T, of the oligomers was studied by doing the experiment at

different salt concentrations.

PCNA3:DNA3 (50 mM NaCl)

PCNA3:DNA3 (100 mM NaCl)

10 20 30 40 50 60 70 80
Temperature °C

©
o

d(Normalized abs at 260nm)/dT

o

o

w

o
T

PCNA3:DNA3 (50 mM NaCl)

©
o
N}
a
T

0.020 -
PCNA3:DNA3 (100 mM NaCl)

0.015

0.010 -

0.005

0.000

0 10 20 3 40 50 60 70 80

0
Temperature °C

UV-T(°C)
] 50 mM 100 mM
PCNA3:DNA3 NaCl NaCl
55.1 52.2
o
Eo.ozs =
PCNA4:DNA4 (50 mM NaCl) E PCNA4:DNA4 (50 mM NaCl)
So020
= I
(o 0,015 [PCNA4DNA4 (100 mM NaCl
=OPT AN
2]
L 'gomo L
PCNA4:DNA4 (100 mM NaCl) g
No.oos |
=
=
£=0.000 |
1 1 | L 1 " 1 " 1 1 1 " 1 " 1 c L 1 I 1 n 1 L 1 " 1 " 1 " 1 n 1
10 20 30 40 5 60 70 80 90% 0 10 20 3 40 5 60 70 80
Temperature °C = Temperature °C
UV-T(°C)
] 50 mM 100 mM
PCNA4:DNA4 NaCl NaCl
56.0 53.3
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DNA14:RNA2
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DNA16:RNA4

DNA16:DNA4

S
DNA16:RNA4 o

DNA16:DNA4 ® 0.020 |

! [ A R -0.005 P R R SR |

©
o

‘ 0 70 80 l 0 10 20
Temperature C6 Temperature éo

UV-Tn(°C
DNA4 | RNA4
DNA16 [31.6 |32.0

Electrophoretic gel mobility shift assay:

The PCNA1L, aegPNA were mixed separately with DNAL in 2:1 ratio (PCNA1/aegPNA
strand, 0.4mM and DNAL, 0.2mM) in water. The samples were lyophilized to dryness
and re-suspended in sodium phosphate buffer (10mM, pH 7.3, 10ul) containing EDTA
(0.1mM). The samples were annealed by heating to 85°C for 5 min followed by slow
cooling to RT and refrigeration at 4 °C overnight. To this, 10ul of 40% sucrose in TBE
buffer pH 8.0 was added and the sample was loaded on the gel. Bromophenol blue (BPB)
was used as the tracer dye separately in an adjacent well. Gel electrophoresis was
performed on a 15% non-denaturing polyacrylamide gel (acrylamide:bis-acrylamide,
29:1) at constant power supply of 200V and 10mA, until the BPB migrated to three-
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fourth of the gel length. During electrophoresis the temperature was maintained at 10°C.
The spots were visualized through UV shadowing by illuminating the gel placed on a
silica gel plate, using UV-light.

Lanel Lane2 Lane3 Lane4 Laneb

aegPNA:DNA1
PCNA1:DNA1

DNA1

Lane 1 corresponds to Bromophenol blue

Lane 2 corresponds to single stand of DNA1

Lane 3 corresponds to PCNA1:DNA1 complex which is retarded
Lane 4 blank

Lane 5 corresponds to aegPNA: DNAL1 (as a control exp)
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