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General Experimental Methods

Chromatographic separations were performed on Merck G60 silica gel. Thin layer
chromatography (TLC) was performed on Merck pre-coated silica gel 60 Fyss4 glass-
backed plates. '"H NMR spectra were recorded at 270 MHz, using TMS (0.0 ppm) as
internal standards. "*C NMR spectra were recorded at 67.9 MHz, using the central peak
of CDCl; (76.9 ppm) as an internal standard. *'P NMR spectra were recorded at 109.4
MHz using 85% phosphoric acid as external standard. Chemical shifts are reported in
ppm (& scale). The d¢y, dcsr, Ou1’, OHo, Onsr are assigned according to H-H cosy and C-H
cosy. MALDI-TOF mass spectra were recorded in positive ion mode. For oligo-RNAs,
the mass spectrometer was externally calibrated with standard oligonucleotide using 3-
HAP and ammonium citrate as co-matrix. For other compounds, the mass spectrometer
was externally calibrated with peptide mixture using THPA and ammonium citrate as

matrix.

Table S1. Synthetic cycle and reagents.

function reagents Time (s)

1 coupling 0.1 M amidite in CH3CN + 0.25M ETT in 120
CH;CN

2 capping 0.1 M Ac;0 in THF + N-Methyl- 15
imidazole/THF/Pyridine

3 oxidation  0.02 M I, in THF-H,O-Pyridine (7:1:2) 8

4 deblocking 3% DCA in CH,Cl, 98
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2'-0-TEM uridine. 15 |

<—| uridine |

Figure S1.1. compound 15 was treated with A) 25% NH3/MeOH at 55°C for

21h; B) 33% MeNH,/EtOH at r.t. for 24h; C) 25% NH3/MeOH at r.t. for 24h.
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Figure S1.2. HPLC profiles of crude products. HPLC conditions: A) ON1. AE HPLC,
0-40 min, buffer A—>A/B 2/8. B) ON 2. anion exchange column, 0-60 min, buffer A/B
form 6/4 t02/8. ON 3 and ON 4 : RP column, 0-40 min, buffer C—>C/D &/2.
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MS spectra of synthesized oligo-RNAs.
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Figure S1.4. MALDI-TOF MS spectrum of ON 2.
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Figure S1.5. MALDI-TOF MS spectrum of ON 3.
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Figure S1.6. MALDI-TOF MS spectrum of ON 4.
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Figure S1.7. MALDI-TOF MS spectrum of ON 5.
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Figure S1.8. MALDI-TOF MS spectrum of ON 6.
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Figure S1.9. MALDI-TOF MS spectrums of ON 7.

Cpmment 1
Cbmment 2
El
-
&
:
~
B
6000 3
P~
[+
4000
2000
.
- T+ T [ * T T T f 1T FT [ F T T T [ T ¢+ T T T T T [ FF
3000 4000 5000 6000 7000 8000 £000 10000 11000 12000

Figure S1.10. MALDI-TOF MS spectrums of ON 8...
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Figure S1.12. MALDI-TOF MS spectrums of ON 10.
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Figure S1.13. MALDI-TOF MS spectrums of ON 11.
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Figure S1.14. MALDI-TOF MS spectrums of ON 12.
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3P and '"H NMR spectra of phosphoramidite.
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Figure S2.1. *'P NMR spectrum of uridine phosphoramidite.
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Figure S2.2. "H NMR spectrum of uridine phosphoramidite.
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Figure $2.3. *'P NMR spectrum of cytidine phosphoramidite.
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Figure S2.4. "H NMR spectrum of cytidine phosphoramidite.
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Figure S2.5. >'P NMR spectrum of adenosine phosphoramidite.
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Figure S2.6. "H NMR spectrum of adenosine phosphoramidite.
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Figure S2.7. *'P NMR spectrum of guanosine phosphoramidite.

S17



| [ -
— 80000

o nl
,m_z [ ||mccon

OMTr=0. N zﬂﬁzumuzﬁ L

=t -

O 0_0_~0 [~ -
zn\f\o-rzA M©1 — 4000
— 3000
|| 20000
- 1000

)7 | } | | 7 -

— _.|1\._ i rl.l,F]il ........ a P;.Ls_l}:[\, S ..rl...__ _..,IL_FJT\,\/;.!.%\ F.’I —0

|_|_|...|i_1i. T _ T I !.._.I....._ T LN O S I L Y IS FER L B O DO S Y S N it IR N N _.
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
ppm (t1)

S18

Figure $2.8. 'H NMR spectrum of guanosine phosphoramidite.



"H and *C NMR spectra of 5°-O-DMTr-2’-TEM nucleoside.
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Figure S2.9. 'H and ?C NMR spectra of 5’-O-DMTr-2’-TEM uridine.
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Figure S2.10. 'H and "*C NMR spectra of 5’-O-DMTr-2’-TEM cytidine.
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Figure $2.11. 'H and *C NMR spectra of 5’-O-DMTr-2’-TEM adenosine.
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Figure $2.12. 'H and ’C NMR spectra of 5°-O-DMTr-2’-TEM guanosine.
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HPLC profiles of crude ON 3 and 4 under different unblocking conditions.
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Sample 10 : 21mert-060224 Anatyst  : zhou
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Result Tabhle - Calcwlation Method Uncal
Feak |Reten. |Area THeight W05 Area Height
W, | time | [m¥. 5] [mw] [ [min.] |[%] (%]
1 4.540 155.8912 15.670  0.183 ] 0.580  2.160
2 4. sET 287.4814  30.467, 0.127 1.069  4.19%
3 5.433  73l.2528 92.067] 0.127] 2.720 12.6R9
a 5_EE7 15,7040 17.745] 0.167 0.63L 2.448
5 6.187 23,1307 1.773) 0.209] 0.346  1.071
& 6.460 Z86.2273 17.278] 0.253] 1.0e4  2.381
7 6. 920 126,3726|  8.151| 0.253] 0.470] 1.123
[ 8,507 184.2811 8,010] 0.253] 0.s85 1.104
§ | ©.003 E47.3652 40,743 0.233] 2.408.  5.6l6
10 | 16173 5%,7635 3.682 0.220/ 0,186 0.507
T1.1000 2.417 0.273] 0.2ed 0.471 |
496.5773 23,765, 0.307 1.B47  3.13B
245, 0850 10.013) 0.373] -0.911] 1.380
330.4663 13,660 0.373 | 1.883 )
75,8425 3,293, 0.367 0.454 |
53,8017 2.328  0_387 G.321 |
Z0%.0955 S5.BBE 0,477 0.811
125.1812 6.430 g.
345.7680, 12,348 i x5
E77.7568 26.341 0. 2.521 =5.629
1686.4400  40.285 0. 6.272] 5.552
173,3510 6,741 0 0.6450 0.829
371.8726 12,668, 0.467  1.383 1.748
I 230, BA01 4.F32[ 0. 0.B59| 0.652
28, 36,7660 1,594 0. 0,137 0.217
FiR ~ BIp.98B6| 12,657 0.8 1.500  1.744
27 | 30.880  14431.B552 265.365, 0. 53.672] 36.515
28 32.913 3047.2015 24,549 2. 13.584 | 3.383
2% | 37.040 717.824% 4,382 0. 0.791  0.604
|30 |39 053] [ | 220,638 4 46T} 0
- | Total 26BB2.0173 725,538
Figure S3.1
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Result Table - Calculation Method Uncal

[Feak |Reten. | Area [Height W05 [Area | Height
|Ho. |time | [mV.s] | [mv] [min.] |[%] | [%]
1 4. 607 191.1781 18.272  0.193° 0.6T1] 2.238
|2 4,853 ~ 276.1545 30,.350]  0.133] 0.96%] 2.714
3 | &.580] 873.5623 100,948 0.127 2.B83 12.332
4 | Elany 133.6423,  14.27% ©.153  0.4707 1.747 |
5 1 8.307 B3.1497 7.803 0.Zo0,  ©0.292  0.330
[ £.587  297.7748 70.485  0.233 1.045  2.507 |
T 7,033 85,7459 6.0d46 0,187 0.3017 0.H50
§ 9,813 155.4787 §.913 0.313 0.686 1.051
{8 | 10,132 733,6687% 30.317 0.380  2.585] 3.710
10 | 11.133 165,416% 3.371 1.147 0.650 0.413
11 13.383]  1o05.8221 T.494] 0.480| 0,371 0.4%&
717 7 14,500 £37.8843|  $4.111  D0.267 2,203] 4.174
T 13 715,540 357.4576) 10,975] 0.353 0.503  T.343
14 | 16.873 7605721 13.820 0.283  0.914 1,651 |
[ 36 [ 19.540 1715488 §.547  0.373 0.602 0.801
| 16 En.2ET) 251.4240 10,935  0.340  ©.B82 1,338
17 | #1.833] 381, 4677 10.857 0.360,  1.338  1.32d |
1B 22,807 SOL, 80672 14.83%] 0.573 2.076] 1.81%6
—ig  93.940  1211.0B63  39.540 D0.627 4.245 4.838
|____gu 24,953 2540.679 49,059 0,847 89,9137 5.881
| 81  F7.303 616.7345 20,289 0.520) 2,374  2.4E3
T2z | ZB.440 555 6175 10.867  O.820 1.942] 1.330 ]
23 31.740 618.4624 15.207 0,553 2.170 1.B8l
24 | 32.980 13863.6421  _279.492 0,713 4B, 603] 34.1%9
p_s_ 34.593 1664.5863 |  28.437 0.760  G.840] 3.480
26 37.033 532.4753 10.451  L1.473 32717 1.284
[27  39.000 531.7612 17,042 0.640 1,666  1.473
28 | 40.507 260.3151 5.768, 0.807 0.215 0.704
- | Total 29503, 5167 817.252 B
Figure S3.2
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Besuplt Tabie - C‘alcula:ion Methnd Uncal

Pntk |Rehen Area [Height | [Area |Height |
| [m¥. 8] I __|..L£ %] [
1 4173 23.8749 3.E11 0.107‘ 7.089] 0.515 |
2 4,813 73,6644 5,212 0.147 O.276  0.704
[ .3 5,293 43,1082 3,995 0.200 0,16l  0.540
I_' 4 6.593 163.3305 3.804  0.233  0.611 1.183
5 B.433 113.8712] Z.841 _ 0.700] 0.426] 0.384
& 8,040 T176.5041 _ 66.540] 0.267 4.403| 8,990
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10 | 18.113 B%. 1800 2,816 0.407 0.334] 0,381 |
i1 | 19.200 159,4787 §.254] 0.440] 0,597  0.843
1z | Z0.480 247. 6766 §.347 0.440  0.827  0.857
13 1 21,293 536.2703,  17.5268  0.a00] 2.0070 2,368
14 #2.153 2585.9979 58.315 0.383 9,677 13.283
15 [ 22,300 1482.6093  39.223| 0,700, 5.54% 5.28§
16 23 .BE7 XL £6.200  0.613  3.631 3,553
|17 | 25,107 8Lz, 938%  Z0.670 0.500 3,042 2,793
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187 27.100 193, 6094 §.795] _0.593| 0,725 0.919
|20 27.873]  423.0154 14,767, 0.613] 1,864 1.9085
31 20.240  1347Z.1677, 323.559 0.547| 50.414 43,715
22 | 30,587 756.4316|  20.897  0.540 | 2842 2.823
| 25 | 32.833° 1376.3291 9.465 2,480, 4.971] 1.27%
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Figure S3.3.
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Sample 1D : 21mer2-0602224 Analyst  :zhou
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Result Table - Calculation Method Uncal
[Peak [Reten. |Area Height |WOS Area |E'6;i.ght
|No. |time | [mV.s] [xiv] [min.] | [%] | (%]
| T {547 11,782 0.927 0.193  0.043  0.133
Z 4.887 156.6738 15,580 0.127| ©.598 @ 2.230
[ 3 5.853 ~6E.1451 §.254 0.160, 0.260  0.895
[ 3,327 411.1541 40,421, 0.220] 3.085 5,783
5 11,807 123.9648 T 5,346 0,297 0.473] 0.765 |
T8 13,340 G76,7147 76.856] 0.290 2.582 3.844
[ 7 | 16.347 174.7687 _ 6.070, 0.330  0.661.  0.468
|8 [ 17.440 94,6245 2,666, ©.333 0,361 0.410
& 18.080) 584.6438 31,020 0.340] 2.331  4.441
[T10  19.500 1234.5845 Sd.016  D.287] 4.710  7.731
| 11 T 20,513 340.1233__ 45.503 0,307 3.587| &.513
T2 | EUEET 776.1521 |  36.325  0.387 .96l 5.1%9
I3 21.727 4769635 46.829  0.360  3.735 6.416
14 | 2Z.407 T 524.3803  34.655 0.440 3,145 4,960
15 22.813 1130.5995|  24.638 .880 4,313 3.526
18 24,920 367.1730  #.485  0.8g0 1,401 1.2l
17 | 26.020 1g3l.0312  20.856 L.600 6.223 2,985
18 | 29.300 {1447.0512 245.303  0.467 43.873; 35.107
18 32,680 1709.7145 10,220 2.327] 6.523; 1.463 |
[ 20 | 38,367 1687.0722 19,886 1.160 6.437] 2.84%
21 | 39,933 ENPETE:E 10.376| 0.933 1,009 1.485
|22 al1.08T7 261, 6434 8,278 0.540 1.073 1.187
|__— Total 76210.8389 698,729 =
@
Figure S3.4.
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ELY] 1872 0 G380
L2EB5 1 o, 0.958
[} 1.111
0. 1,346
0. 2,937
o. 4,037
0.51 a.17d]
1.307 ik
0,733 3,002 F.
2 1.027  1.7&7
0.820] 27.855

BER: 1.173 1.330
10,237 1.2137 4,105 2.
E05E 4744 1.033 1.532 1
6426 15.604 0,333 4.870
40,813 la4c.0088 20,713 1847 11,670 5.401
- Total 16623,6304 363,352

Figure S3.5.
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Wed, 15th Mar, 2006 11:32:37 21MER120 Page 1

gampie 10 - 21mer!-0602220 snalysy  : zhou

Raw Data  : 21mer120 From : Fri, 3rd Mar, 2006 16:01:23
Primary - Mmari20 Calibeation : {none)

Projec: : zhau Style : report

Calibration Standard

1,25

E r
9
e ill
0 1.00 3
&l
LI |
8 D.‘JE@
0.50
0.25
| =+
| i~ o o
| = = .
| B . w
ar o b
QL Gir==t= === ——
1] 10 20 30 40 50
Time [min.]
Result Table - Calculation Method Uncal
THeight WOE Area  Height
. S . R N £ 5 3 IS &) —
1 L TA64 2,634 0.140 G.046 0.10&
2] 0.7722 4 .28 D.174
| 3 LLE3T 1 .44 0.055 |
| 4 LLT74T) 1244607 0.433 58.310 45,86l
[ 5 | 44.607  22123.3315| 1243.167] 0.280] 41.107 49.804
i - Total 53E1a.1486 24986.134 | 1
@
Figure S3.6.
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Wed, 15lh Mar, 2006 11.32:56 2IMER1H Page 1

SampiziD  : 21mer!-0602224 Analyst  : zhou
Raw Data : 21mer121 From : Mon, 6th Mar, 2006 16:26:13
Primary : Z1imeri2l Calirafion : {none)

Projuct : zhou Style : report
Calibration Standard

= 25; T
5] | ﬁ
3] | y .
O &
3 ! 3 '
a |
5 !
g 0.7% |
|
.50 i |
| fil
H - |4
| = :
0. 25i w
- ™
| Ry
| - o
L ] B
a ia 20 30
Resulr Table = Calculation Method incal
|Pank |Retan. |Araa Height WOE |Area [Height
Mo,  |time | [mV.s] L] [min.] |[%] | [%1
o L 4.6840)  111.306%] 12.776 0,113 D254, 0,554
Z 5.067 435.3824 35.129 0.147 0.993 ) 1.523
3 a.427 260.7563 13.332 0.287) 0.584] 0.578
4 43.800 @ 150.3732, 20.127] U0.147] 0.343] 0.893
B 44,200 30176.1408 ) 1237.310 0.407 &E.796| 53,637
B 44,673 127287824 335,148 0.233] 29.020] 42.B35
- Total 4388294201
Q
Figure S3.7.
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W, 1560 bar, 2006 11:33:42 21MER122 Page 1

Zampie 1D - 2mer-0602224 Anatyst Zhou
RawOwla  : 24meri22 From - Tue, Tth Mar, 2006 11:39:40
Primary  21mer122 Calibration : (none)
Fraject - zhou Swyle : report
Calibration Standard
DL ) | e e s e Sy ————— —
= | |
F [ l |
™ | |
s I |
e o)
o | - i
o | hi |
a |
u | E i
- 1 |
g b
| | |
| li |
| l I
a.50 l |
l
li !
Fesid]
il !
M |
A |
= = e SIS |
] i 20 3o 40 50

Time [min.]

Result Table - Calculation Method Uncal

[Peak [Raten. Area Height |WO5 Threa _Ilw.ght 1

| (min.] [[%] [%]
1,200 31.202 12.BA7

10,553 16.420 |
31 1.065

Figure S3.8.
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\ed, 15th Mar, 2008 11:15:24 21MER123 Paga 1

Sample 1D : 21mer1-0602224 analyst - zhou
RewData  : 21mer123 From : Tue, Tth Mar, 2006 20:06:34
Primary - 21meri23 Caliseaiion - [none)

Praject -zhou Style report
Calibration Standard

= |
E 230
i
’g' 200 = |
il=|
150 N il
| o |
™ i
].IJD‘
50f
w
-
-
D!«__llL__,._Hr"""L““-"I"
0 an a0
Time [min.]
Aesult Tahle - Calculation Methed Dreal
'Area |Haight [Wos [Area Height |
[mV. =] L Mmvl | [mdn.] [ [%] [%] ]
49,3353 | 887 0.667 0.183  0.289
L 2189, 0,120, .B.241] 1.533
30.53400 WB13 0,220 0.104 0.32Z
ShE. 0.287 L1.833] 5.238
o 95.25 284 0,267 0,325 0.940
542, 43 0,313 1. 4.Lk44
186. 769 0,340, 0, 1,024
s, 0.287  2.357 6.071
1098.3316 0.287° 3.7 249
1. | 170 0.320 . 203
0.8B0 365
0.480 449
1564.6360 22 871 1_2&0 * &5
1451.1175 1.113 4,954 0z9
1323.0817 1.653 4,517 2.511
| 14383.5883 0880 48.102 30.282
£31%,09492 2.927 T.808 3.364
126.2736 ~0.880  D0.432] 0.44%
Tatal | 20293, 1870 B
Figure S3.9.
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‘Wad, 1%ih Mas, 2005 111548 HIMER1Z4 Fage 1

Sample 1D 21mer]-0602224 Anetyst  : Zhou

RawCata : 21meri24 Fram : Wed, Bth Mar, 2006  21:08:21
Primary : 21meor124 Calibration : {none})

Project : zhou Style : raport

Calibration Standard

valtage [mv]

Result Table - Calrulation Method Onecal

Peak |Reten. Area Height WOS ‘Area | Height
Ho. |time [mV. =] [mV] [min.] | [%] | [%]

4.553 36 P 2,046 0,293 0,236 0.6lE
4,733 T0.0691 5.165 ©0.147 0.45%  1.567
5.883 0,287, 2.233 4
360 ] 6,785 13.
3.ED3 ®.31%
2 3
1 1
0 1
2

.lhu)|l\.7:l—l

L171
L899

Lo bl 1| o o o <t mfen
=
AL
i
o
Ak

= 1

i 3 33ed.e302
= Total 15362.0398

Figure S3.10.
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Wed, 15th Mar, 2006 11:30:14

Sample 1D - 21mer2-060224
RewData - 21mer2-1

ZIMER2-1

Analyst  :zhou

From = Mon, 27th Feb, 2006 11.47:07

Primary - 21mer2-1 Calibration - {nene)
Project - zhou Swle - report
Calibration Standard
—. 500
z ~
® a~ H
£ 400 r b 2
5 W i 2
£ s o 5
- - i !
| r b
300 b i |
’ " n = -
| - s 5 |,|
200 a = "
| = - |
- o 1
| e S
100 o *: e
- /%32 =8 8 -
W PSP w6
| ‘br\-\m. jo i) — =
| VAR AR
'0 — 2 %ot Dl e S e e LI A,
¢ 10 20 a0

Result Table - Caleolation Method Uneal

Time [min.}

Peak |Reten. |Azea "Height |W0S Area | Height
Wo. | time | [mV.s] | [m¥] [min.] | [%] %]
1 4260 32,0300 3,848 0 |
2 4.473 119. 16.8%2. 0
3 4.58%) 107,18 ]
A 4747 350. 31,421
& | 5.473 733, L175 10.2%7
] 5920 214, Lbag 2323
7 5.207 L2508 0.6593
8 B.440 LB0F  1.37%
) 6,920 1.002
1D 7.640 0,428
i1 | B30 ~d%4 6.640

B.993

10.020

D2.278

1.360

[ 1L1.533 G.451] ©.366 |
13.027 0,861 1.538
11.287 0,530 0.766
16.287 0.360  0.527

1.166  2.033
5855 4.189
2,855 3,797
1,309 3.536

[ 21.840) 3:024] 4,506 |
22.400 Z.661] 3.493
23.240 3.152| 0.442
24.313 1.423]

25,260 0.675]
1.986] 1.803

Page 1

| 2.281] 1.683
0.8%6  0.996

57.4309  34.083

131

33,580, 5635

L 2862 2,333

Figure S3.11.
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Wed, 15h Mar, 2006 11:22-12 ZIMERZ-3 Page 1
Samgle 1D : 21mer2-0602224 Analyst  : zhou
RawDala  : 2imer2-3 From : Fri, 10th Mar, 2006 14:03:51
Fricnary : 21mer2-3 Calitration : (none)
Project :zhou Style : report
Calibration Standard
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| -~ =] - a8 f : NS |
B e s 8L
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A h_ _‘rJLM_Jk._p_,il-ﬁ_‘H“
il 10 20 30 19

Result Table - Calculation Msthod Uneadl

Timz [min.]

|Peak Reten. |Azea [Height | W05 Rrea _nui&'ﬁt‘j
No. | time [mV.s] | [mv] |[min.] [%] | 1%]

1 4.373 5.B363 0.631  0.16 0.032] 0,143
= 4.653 102.4957]  11.021| 0.133 0.553

4.4627 0.133
27.498 0.200 |
17.494 253 2.110
3.216| 0.360| 0.563,
1,859 0.453 0.40%

B, 5RI3

[=I=1E

Z1.869 | 4,
25.58E 0.367 &,
28.793] 0.360] 6.
20,055 0.43 4.
34,888 0,380 4,787 T,
28,399 0. H
L4586 0,660 2
15.313 0,813
179.305 0.5a7
13.853 2,553

9710 442,302

Figure S3.12
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Pure RNA Synthesized crude RNA
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Figure S4. RNase H digestion of 15 mer DNA/RNA duplex. Lanes 1 — 8 represent
digestion of RNA after 0, 2, 5, 10, 15, 25, 40, 60 min of incubation with enzyme.
Conditions of cleavage reactions: pure RNA (0.1 uM) or crude RNA (0.1 M) and
complementary DNA (1 gM) in buffer containing 20 mM Tris-HCl (pH 8.0), 20 mM
KCl, 10 mM MgCl, and 0.1 mM DTT at 21 ‘C; 0.06 U of RNase H in a total

reaction volume of 30 uL.

G15
Al4

Al3
G12

un

AT0
A9
AR

A7
A6
A5

G4

A3

A2

Gl

S35



Pure ON 12 crude ON 12

<+ a

Figure S5. Compare the purity of purified RNA (ON 12) with that of the crude
ON 12. The pure RNA (ON 12) was from IBA BioTAGnology (received as a
crude form and purified by PAGE). The crude ON 12 was synthesized by TEM
strategy. a: Xylene cyanol blue; b: Bromophenol blue.
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