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Figure S1. Reading of SeLNA-T nucleotides by polymerases. a) Primer Pl and template T1
sequence; b) Therminator DNA polymerase; c¢) Phusion DNA polymerase; d) Klenow DNA
polymerase; €) Tag DNA polymerase. SeLNA-T nucleotides are underlined and denoted by ‘Se’ as
superscript
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T1: 3 '-ATTATGCTGAGTGATATCC TSeTSeTSeTSeTSeTSeTSe_5 !
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Figure S2. SeLNA-T nucleotide reading by KOD XL DNA polymerase without supplementing
MnCl,. a) Primer P1 and template sequence T1 (for reading); b) Incorporation of dA opposite to
SeLNA-T of the template strand.
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a) P1:5'-FAM-TAATACGACTCACTATAGG-3'

Té6: 3'-ATTATGCTGAGTGATATCC AAAAAAA-5'
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Figure S3. Incorporation of SeLNA-T nucleotides by polymerases. a) Primer P1 and template T6
sequence; b) KOD DNA polymerase; ¢) Therminator DNA polymerase; d) Phusion DNA polymerase;
e) Klenow DNA polymerase. Incorporation sites in the template strands are underlined.
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Figure S4. Comparision of incorporation efficiencies of SeLNA-T and LNA-T nucleotides by KOD
XL DNA polymerase. Primer P1 and template T6 sequence.
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Figure S5. Alignment of the sequencing chromatogram with the actual primer extended ssDNA
product with SeLNA-T nucleotides. Incorporation sites in the template strands are underlined.

Experimental Section

Synthesis of SeLNA oligonucleotides: Templates containing SeLNA-T nucleotides were
synthesized on an Expedite DNA synthesizer via standard phosphoramidite chemistry in 0.2
umol scale. The synthesized oligonucleotides were deprotected and cleaved from the solid
support by treatment with NH4OH at 55 °C overnight. The crude oligonucleotides were then
purified by RP-HPLC and desalted, prior to use in the enzymatic reactions.

Synthesis of SeLNA-T nucleoside 5’-triphosphates: SeLNA triphosphates were synthesized
according to a published procedure.' Full characterization of SeLNA-TTP is given below.

SeLNA-TTP: *'P NMR (1601.8 MHz, in D,0): §-9.05 (d, 1P, y-P), -11.93 (d, 1P, a-P), -
22.70 (t, 1P, B-P) ppm.
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Mass Spec Analysis

ESI-MS (m/z): Calced for C;1H;¢N,O14P3Se” [M-H], 572.90; Found, 572.8910

Applied Biosystems Mariner System 5299

N - --> Mariner System State <--
Mariner Spec #1 ASC[BP = 482.8, 10552] Instroment Séze oN
Roitory & oFF
uxillary Gas
107 fr2e10 1464 Curtain Gas ON
[ [ Nebulizer Gas ON
| Calibration Constant A 5.0110877E-
Calibration Constant B 70.448708

TDC Deadtime

20 ‘ --> Source Settings <
I Spray Tip Potential 3502.15
. | SCIEX Heater 0.00
—> AP Interface Settings <--
| Nozzle Potential 100.10
50] Skimmer 1 Potential 11.01
| Quadrupole DC Potential 7.01
| Deflection Voltage 0.81
Einzel Lens Potential -30.00
[ Quadrupole RF Voltage 999,76
o Quadrupole Temperature 140.01
Nozzle Temperature 150.02
‘ --> Analyzer Settings <—
Push Pulse Potential 490.00
Wl Pull Pulse Potential 180.04
Pull Bias Potential 5.00
l Acceleration Potential 3999.94
Reflector Potential 1549.99
2 | Detector vottage 2450.09
§ SOJ —> Spectrum Acquisition Settings <
E Seconds Per Spectrum 5.00
® l , lon Gount Threshold 0.00
First Mass 105.00
i Last Mass 1300.00
40 i Accumulate Spectra OFF
| Standby at End of Acquisition OFF
{ --> Centroid Spectra Settings <
‘ Centroid Spectra OFF
i —> System Settings <—
30 Gas Control Mode Manual
‘ | [ra.e0s3 Syringe Pump Mode Disabied
‘ ‘\l Min Analyzer Mass 40.00
f73.|5251 ! Max Anaiyzer Mass 4000.00
20 V‘ (‘VU\‘ / ) 5748966 ‘
b L
Cop
10 f L | \A ‘
A‘ srzloss V\,\/§7'A.si4{z | frotos2
W ¥ W"\\ﬂ \l,  sreess
AP, = 584.8652
R i o A I At sy AN n A,
5720 5748 : 5176 s80.4 ’ 852 Tsabo
Mass {miz)
Acquired: Mar 09 16:45:00 2012 Printed: 16:48, March 03, 2012

Mariner Mass Spectrum
D:WMariner Data\koga\part time Job\120309\2"-Se-LNA-TTP002.dat

HPLC
Column: COSMOSIL 5C-18MSII, 150X4.6 mm

Buffer: 32 % Methanol in 20 Mm potassium dihydrogenphosphate, 5 mM terta-n-
butylammonium hydrogensulfate (pH 5.0)

Flow: 1.0 mL/Min

Time, 9.399 min; Peak area, 451251; Purity: 99 %
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General procedure for primer extension reactions: 5’-FAM labelled primer sequence
(purchased from IDT, Coralville, lowa) was annealed to the templates by mixing primer and
template in a molar ratio of 1:2 and heating to 80 °C for 3 min, followed by slow cooling to
room temperature. The extension reaction mixtures were prepared in a total volume of 20 pLL
containing 1% reaction buffer specific to each polymerase, 2.5 mM MnCl,, 500 uM of dNTP/
750 uM of SeLNA-TTP, 3:6 pmol ratio of the annealed primer—template complex and 2.5 U
of the DNA polymerase. The reaction mixtures were gently vortexed and incubated at the
specific extension temperature recommended for the polymerases. The reactions were
monitored by taking out 2.5 pL of the reaction mixture at different time of incubation. The
polymerase reactions were quenched by the addition of an equal volume of loading buffer (8
M urea in 1 x TBE containing 0.05% bromophenol blue). Analysis of the products was
performed by 13% 7M urea polyacrylamide gel electrophoresis in the presence of TBE buffer
(100 mM Tris, 90 mM Boric acid, | mM EDTA) at pH 8.4 followed by fluorescence

scanning with an Amersham Typhoon.
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General procedure for polymerase chain reaction (PCR): The PCR reaction mixture was
prepared in a total volume of 50 puL containing 1x reaction buffer specific to each
polymerase, I mM MgCl,, 250 uM of dNTPs, 1.5 uM of both forward and reverse primers,
10 nM of SeLNA-modified DNA template or the extended DNA and 2.5 U of the DNA
polymerase. The reaction mixtures were gently vortexed and then amplified using a thermal
cycler (Bio-Rad S-1000). A 25-cycle PCR protocol consisted of three steps, denaturation at
95 °C for 15 second, annealing at 55 °C for 10 seconds and extension at 72 °C for 30 seconds.
After the polymerase reactions, gel-loading buffer (50% glycerol, 0.05% bromophenol blue,
0.05% xylene cyanol and 10mM EDTA) was added (7.5 pL) and the products were analyzed
by 3% agarose gel electrophoresis followed by UV-photography.

Cloning and Sequencing: Purified PCR products (50ng) were cloned into pCR-Blunt
(Invitrogen) according to the manufacturers instructions. Plasmid DNA was extracted using
QIAprep (Qiagen, Australia) and sequenced by the Australian Genome Research Facility
(AGRF, Brisbane, Australia).
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