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Table S1. MALDI-TOF-Mass for 2’-OMe-(CGUUNXNUUGC) oligonucleotides

X N formula calcd. (exact) found
Uoce A CrisH 15 N5706P 36206 36213
G CrisH 15N 0goP 3652.6 36533

c CiaH 15 N33OpoP o™ 3572.6 35733

$U o A CrsH 15 N5 O 5Py S* 3636.6 36378
G CiisH 15Nz 0 nPwS* 3668.6 36699

c CrH 15 N5 O Py ST 3588.6 3589.6

P Uoce A CrioH 154N370 7P 10" 3658.7 3659.6
G CrisH N3z O0goP " 36907 36919

c CurH 154N33OgoP o™ 3610.6 36113

p*s*Ucce A CisH 15:N30 5P S* 3674.6 36765
G CuoH 5 N3O Py S+ 3706.6 37077

c CirH15:NuOnPuS* 3626.6 36272

Table S2. MALDI-TOF-Mass for consecutively or discretely modified oligonucleotides,
(CGUUXXXUUGC), or (CGXUUXUUXGC)

sequence fomula caled. (exact) found found (max)
5- CGUUXXXUUGC -3°  CyprH;5sN3:079P10S;" 38146 38149 3616.8
5- CGXUUXUUXGC-3" CizrHissN3sO7sP1oSs" 3814.6 38145 36164
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Table S3. Pairing energies in different level of theory [kcal mol™]

wB97XD/cc-pVTZ//wB97XD/6-31+G(d)

wB97XD/6-31+G(d)

M06-2X/6-31+G(d)

A-U
A-sU
A-m°U
A-m°s2U
A-b°U
A-b°s?U
A-p°U
A-p*s’U
G-U
G-s?U
G-m°U
G-m*s*U
G-bsU
G-bss?U
G-p°U
G-p°s?U

-16.4
-16.0
-16.5
-15.9
-17.0
-16.4
-16.7
-16.2
-16.9
-14.3
-17.3
-14.5
-17.2
-14.6
-16.9
-14.2

-15.7
-15.6
-16.0
-15.6
-17.3
-16.9
-16.1
-15.7
-16.5
-134
-16.9
-13.6
-17.4
-14.4
-16.5
-13.4

-15.1
-14.8
-15.0
-14.8
-16.4
-16.1
-15.1
-15.0
-15.8
-12.8
-16.2
-13.1
-16.7
-13.7
-15.8
-12.8

Complete Reference for Gaussian 09, Revision C.01"

* M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani,

V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P. Hratchian, A. F.

Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa,

M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. A. Montgomery, Jr., J. E. Peralta, F.

Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. Staroverov, T. Keith, R. Kobayashi, J.

Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, N. Rega, J. M.

Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, R. E.

Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R. L. Martin, K. Morokuma,

V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. Dapprich, A. D. Daniels, O. Farkas, J. B.

Foresman, J. V. Ortiz, J. Cioslowski, and D. J. Fox, Gaussian, Inc., Wallingford CT, 2010.
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MALDI-TOF-Mass for 2"-OMe-(CGUUNXNUUGC) oligonucleotides

X= UOCE; N=A C116H152N37O78P10+ caled: 3620.6

Data: ORN4-zip-0001.N13[c] 20 Oct 2010 10:40 Cal: koizumi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRolus 2.9.3.20110624: Mode Reflectron, Power: 105, Blanked, P.Ext. @ 3600 (bin 154)
Yolnt. 11 mV[sum= 864 mV] Profiles 122-200: (79 Tagged) Smooth Av 3
i} 3621.29{16085}
100
901
801 3622.29(r5624}
707
601
3620.35(r1347}
501
3623.24{r4394}
409
303 3624.30{1766}
207 804.66{r1932} 1811.91{ro48} 3643.21{r5484}
101 758.73{r2524)
0 = T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
'z

X= UOCEa N=G (3116H152N37080P10Jr caled: 3652.6

Data: ORN5-zip-0001.M13]c] 20 Oct 2010 10:47 Cal: koizumi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRplus 2.9.3.20110624: Mode Reflectron, Power: 102, Blanked, P.Ext. @ 3600 (bin 154)
Yelnt. 14 mV[sumF 1446 mV] Profiles 8-107: (100 Tagged) Smooth Av 3
A 3653.33(16007}
100

907

801 3654.28{r5991}

707
3652.33(16275}

607

507 3655.29{r5359}

407

307
3656.30{770}

207
3677.25(r1014}

109 804.69(12384) 1828.48(r1745)

0 = T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
mz
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X= UOCEa N=C (3114H152N33080P1()Jr caled: 3572.6

Data: ORNG-2ip-0002.015]c] 20 Oct 2010 10:50 Cal: koizumi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRplus 2.9.3.20110624: Mode Reflectron, Power: 102, Blanked, P.Ext. @ 3600 (bin 154)
Yelnt. 20 mV[sum= 2042 mV] Profiles 39-141: (103 Tagged) Smooth Av 3
- 35733147477}
100
907
a0 3574.397047)
707
3572.32(7429)
607
50]
3575.30(16738}
407
307 3595.32(7818}
20] 3596.26{16949)
3597.26(17314)
107 766.88(r2881} 1787.8371898}
0 = T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
miz

X=pUoce, N=A  Cy;9H;5sN3;05P " caled: 3658.7

Data: ORN7-zip-0003.N17[c] 20 Oct 2010 11:16 Call: koizumi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRolus 2.9.3.20110624: Mode Reflectron, Power: 105, Blanked, P.Ext. @ 3600 (bin 154)
%lnt. 12 mV[sum= 1186 mV] Profiles 108-208: (101 Tagged) Smooth Av 3
i 3659.56{17872}
100
901 3660.51{17396}
801
701
601 3658.61{r8074}
3661.52{r7024}
501
407
301 3662.52{5793}
1831.96(r1040}
207 8049112420}
101 804.00{I'1 752) 1833.01 (,534} 3681 .59([6589)
0 = T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
miz
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X= pSUOCE, N=G C/]lc,)H154N37080P1()Jr caled: 3690.7

Data: ORN8-zip-0003.M15[c] 20 Oct 2010 11:01 Cal: koizurmi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRplus 2.9.3.20110624: Mode Reflectron, Power: 102, Blanked, P.Ext. @ 3600 (bin 154)
Yelnt. 47 mV[sum= 4985 mV] Profiles 26-131: (106 Tagged) Smooth Av 3
a 3691897133}
100
%] 3692.84{r7135)
807
707
3690.94(r7116}
603 3693.80{7308}
501
407
307 3694.81{16850}
201
10l 1847.5Tr1279} 3605761659}
0 = - T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 Ok
miz

X= pSUOCE, N=C C117H154N33080P10+ caled: 3610.6

Data: ORNS-zip-0001.016[c] 20 Oct 2010 11:02 Cal: koizumi-ref 20 Oct 2010 10:23
Shimadzu Biotech Axima CFRplus 2.9.3.20110624: Mode Reflectron, Power: 102, Blarked, P.Ext. @ 3600 (bin 154)
%int. 13 mV[sume 1269 mV] Profiles 1-100: (100 Tagged) Smooth Av 3
) 3611.27{6921}
100
907 3612.27{r6083}
807
707
3610.27{r7451
601 {17451}
3613.21{r1330}
501
409
0] 3614.21{791}
201 36332817265}
1807.0T(r1 673} 3632.2[/{16419}
109
o] il ok ™ ) bibintuailo bbbt A " "
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 Ic!
mz
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X= SZUOCE, N=A (3116H152N37O77P10SJr caled: 3636.6

1-AsUA
Data: 1-AsUA-0002.B15[c] 19 Nov 2010 11:24 Cal: koizumi-ref 19 Nov 2010 10:41
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 108, Blanked, P.Ext. @ 3700 (bin 157)

Y%lnt. 20 mV[sumE 2480 mV] Profiles 92-214 Smooth Av 3

) 3637, 787041}

100
338 735922)

m-
336 7817321}

w-
40] 3640.88(792)

2 1800.50(r1009)

) p— 3650.7615878)

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
miz

X= SZUOCE, N=G (3116H152N37O79P10SJr calcd: 3668.6

2-GsUG
Data: 2-GsUG-0004.C15[c] 19 Nov 2010 11:21 Cal: koizumi-ref 19 Nov 2010 10:41
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 112, Blanked, P.Ext. @ 3700 (bin 157)

Y%lnt. 42 mV[surmE 4196 mV] Profiles 1-100 Smooth Av 3

_ 3660.85(15137)

100

80.
3663.84{r5599)

60.
407 3672.64(801}
201 1836.441949} 3691.74{r5599)
743.ﬁr1694} 1847 3476 3723.7%4971}

O' - T

500 1000 1500 2000 2500 3000 3500 4000 4500 50002c]
miz
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X= SZUOCE, N=C (3114H152N33O79P1()SJr calcd: 3588.6

3-CsUC
Data: 3-CsUC-0002.D15[c] 19 Nov 2010 11:29 Cal: koizumi-ref 19 Nov 2010 10:41
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 108, Blanked, P.Ext. @ 3700 (bin 157)

Y%lnt. 14 mV[surrF 1827 mV] Profiles 20-149 Smooth Av 3

i 3580.63(16185}
100 3590.5¢{r5077}
80-
3583.63{7388)
60-
40.
835.53(r3305}
201 760.55(r1499 1795.95(r944} 3611.63{r5570}
1008.57(1616}
0]

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
miz

X= pSSZUOCE’ N=A C/]lf)H154N37O77P1()SJr caled: 3674.6

RW-2-zip
Data: RM-2-zip-0002.P19[c] 14 Dec 2010 11:45 Cal: koizumi-ref 14 Dec 2010 11:36
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 105, Blanked, P.Ext. @ 3700 (bin 157)
Yelnt. 8.9 mV[sunr 1010 mV] Profiles 92-204 Smocth Av 3
: 3676.54r5607}
100
80-
3674.64r4783)
60.
407 3678.56(1786}
2] 1839.90192% 3608.63(r4418}
0 18R 1321.0315478) 24791242338} AALBABT, | | 5508.55(r10096)
1000 2000 3000 4000 5000 gooo  Zlcl
mz
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X= pSSZUOCE, N =G C119H154N33 O79P10SJr caled: 3706.6

RWH1-zip
Data: RM-1-zip-0001.P18[c] 14 Dec 2010 11:38 Cal: koizumi-ref 14 Dec 2010 11:36
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 105, Blanked, P.Ext. @ 3700 (bin 157)
Yelnt. 24 mV[sumF 2464 mV] Profiles 59-160 Smooth Av 3
} 3707.70{7806}
100
3708.72(7498)
80.
3706.7517885}
607 3709.67{7434)
40-
37106916947}
201 1854.98{r10
o 3711.70{r5356}
0] 718.35(r1418} 1866.00r1341} 20p9 8gfr7871} 4733,.34(r9166} 5002, 4311919}
1000 2000 3000 4000 5000 6000
mz

X =p’s°Upce, N=C  C;17H;54N3307P oS caled: 3626.6

RW-3-zip
Data: RMF3-zip-0002.N19]c] 14 Dec 2010 11:50 Cal: koizumi-ref 14 Dec 2010 11:36
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 105, Blanked, P.Ext. @ 3700 (bin 157)
Yolnt. 31 mV[sum= 3089 mV] Profiles 1-100 Smooth Av 3
_ 3627.24{r5604}
100
3628.18(15366}
80.
3626.30(5792)
6().
40.
3630.08(r777}
207 1814.73(1998} 363108615}
o] S48 1817.03506} LI g 7miea08  srop sHiTETY
1000 2000 3000 4000 5000 6000
mz
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MALDI-TOF-Mass for consecutively or discretely modified oligonucleotides, (CGUUXXXUUGC),

or (CGXUUXUUXGC)
5"-CGUU p’s’Uock p°s°Uoct p’s°Uoce UUGC C127H15sN33076P10S5" caled:  3814.6
3-zip
Data: 3-zip-0002.Mg[c] 14 Jan 2011 11:23 Cal: koizumi-ref 14 Jan 2011 11:15
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 101, Blanked, P.Ext. @ 3600 (bin 154)
Ylnt. 22 mV[sume 2257 mV] Profiles 1-103 Smooth Av 3
i 3816.84{15369}
100
801 3817.86(5110}
3814.90(15425}
607 13388512706}
3818.831822)
407 2056505
20.86{r1149} 1330.82{r2440} 3819.86(1654}
207 20 5241034
1034 | 1018 6412276) B BB1%)
. 69931517} 1910.13(1889 3012 5P{r4498) 005,008}
1000 2000 3000 4000 5000 6000
mz
5"-CG p’s*Uoce UU p’s*Upcg UU p’s’Upcr GC C127H15sN33076P10S5" caled:  3814.6
4
Data: 4-0003.L6[c] 14 Jan 2011 11:55 Cal: koizumi-ref 14 Jan 2011 11:15
Shimadzu Biotech Axima CFRplus 2.8.4.20081127: Mode Reflectron, Power: 104, Blanked, P.Ext. @ 3600 (bin 154)
Ylnt. 26 mV[sumF 2937 mV] Profiles 104-217 Smooth Av 3
381641
100] 504.27{r1259) o0
80 3817.38(16474}
60- 3814.47(16254}
3818.35(16379)
401 506.26(r1078)
20.60(r984)
| 3819.38(1671}
207 20.83{r1141} 1910.05(918}
&6 250122 3837.33(7318}
0 1918.74{r1200} 3911.33(14975} 5177.56{18528)
1000 2000 3000 4000 5000 6000
mz
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