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General experimental information: Anhydrous grade solvents were purchased from Sigma-Aldrich (St
Louis, MO) and used without further drying. Reagents purchased from commercial sources were used as
supplied. Deblocking, oxidizing and capping mixtures, 2-OMe phosphoramidites and fluorescein
phosphoramidite were purchased from Glen Research (Sterling, VA). Activator 42TM (5-(bis-3.5-
trifluoromethylphenyl)- 1 H-tetrazole) was purchased from SAFC Proligo (St Louis, MO). RNA for
thermal melting and biological experiments was purchased from IDT (Coralville, IA). Flash column
chromatography was performed using 230 x 400 mesh silica gel (Sorbent Technologies, Atlanta, GA)
and thin layer chromatography (tlc) was performed on aluminum-backed silica 60 F254 plates (EMD
Biosciences, Gibbstown, NJ). NMR spectra were acquired on a BioSpin 300 MHz spectrometer (Bruker,
Billerica, MA). Mass spectra were obtained using a Pulsar QStar Time of Flight spectrometer (AB Sciex,
Foster City, CA), equipped with a syringe pump. Phosphinoamidites were analyzed in ESI+ mode in
methanol solution at 5.2 kV. Oligoribonucleotides were analyzed in ESI- mode in 1:1 acetonitrile:water
at 3.3 kV. Analytical RP-HPLC was performed on an Agilent 1100 series HPLC on a Hypersil ODS
column, 4.0 x 250 mm, 5 pum particle size, (Agilent Technologies, Santa Clara, CA) with 0.05M
triethylammonium bicarbonate (mobile phase A) and acetonitrile (mobile phase B) at a flow rate of 1.5
mL/min and the following gradient: 0 - 30 minutes, 0-50 % B, 30 — 35 minutes, 50 — 100 % B, 35 — 39
minutes, 100% B. Preparative RP-HPLC was performed on an Agilent 1100 series HPLC on a Zorbax
SB-C18 column, 9.4 x 250 mm, 5 pum particle size, (Agilent Technologies, Santa Clara, CA) with the
same mobile phases and flow rate and the following gradient: 0 - 50 minutes, 0-30 % B, 50 — 60
minutes, 30 — 50 % B, 60 — 65 minutes, 50 — 100% B. Duplex melting experiments were performed on a
Cary 100 Bio UV-visible spectrophotometer (Varian, Santa Clara, CA). The solutions were prepared by
dissolving PACE/thioPACE 2°-OMe ORN and complementary RNA in a solution of 0.1 M NaCl/0.01 M
Na2HPO4 to a concentration of 1.0 uM of duplex. The duplex solution was placed in a 1 cm quartz
cuvette and annealed by heating to 95 °C for 3 minutes followed by cooling to room temperature.
Absorbance was then measured at 260 nm over a range of 25 — 95 °C at a heating rate of 1 °C per
minute. Melting temperature (Tm) was calculated using the derivative method in the Cary UV Thermal
software application.

For biological experiments, unless otherwise specified the fluorescence ratios or cell numbers obtained
were normalised to equivalent negative control cells treated with transfection media in the absence of
oligonucleotides. The results are presented as average values with standard deviations. Data processing
was carried out wusing Microsoft Excel and GraphPad Prism (version  5.0d).
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Figure S1 'H NMR (300 MHz, CDCL) of 2a
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+TOF MS: 0.100 to 0.567 min from Sample 2 (RT45 recryst) of RT45.wiff Max. 351.5 counts,
a=3.56661254172093780e-004, t0=5.39001550943503390e+001
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Figure S4 ESI" mass spectrum of 2a
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+TOF MS: 0.117 to 0.950 min from RT46.wiff
a=3.56638720880459760e-004, t0=5.55392813758480410e+001
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+TOF MS: 0.150 to 0.617 min from Sample 3 (RT47) of RT47.wiff Max. 259.4 counts,
a=3.56638720880459760e-004, t0=5.55392813758480410e+001
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+TOF MS: 0.067 to 0.683 min from RT44.wiff
a=3.56661254172093780e-004, t0=5.39001550943503390e+001

Max. 643.3 counts,

Intensity, counts

640 -
620+
600+
580+
560
540+
520+
500+
480
460
4404
4204
4004
3804
360+
3404
3204
300+
280+
260+
240+
220+
200+
180+
160+
140+
120+
100+
80+
60 -
404
20

303.

289.18.

311.1640.

1556

25.1865

10 341.1639
—

353.18

45| 254

\‘L mm

389.2181

411.2050

427.1838

369.1654

i

b

831.4373

53.4287
869.4054

250

300 350

400 450 700

m/z, amu

750

800 850 900

1150 1200

Figure S16 ESI" mass spectrum of 2d

17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

17500
I~ 7000
6500
lGOUO
;5500
[~5000
[-4500
:4000
;35D0
[~3000
[-2500
;2000
;1500
[~1000

[~500

[--500

$3&R n SE8RE

@S a 0| ik

NN NN TR

Ne | gt
T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 30 20 10 0 -10 -20 -30 -40 -50 -60 <70

0 50 40
f1 (ppm)

Figure S17°'P NMR (121 MHz, D,0) of ORN 4

{~-1000

18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Intensity, counts

-TOF MS: 0.033 to 0.468 min from Sample 6 (RT56 1 cap) of RT56.wiff

a=3.56593309144931330e-004, t0=6.05001137399849540e+001
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Data File C:\HPCHEM\1\DATA\RICHARD\03241002.D

Sample Name: RT56 lcap DMToff

Injection Date : 3/24/2010 2:10:40 BM Seg. Line : 2
Sample Name : RT56 lcap DMToff Location : Vial 1
Acg. Operator : richard Inj : 1
Inj Volume : 100 pl
Different Inj Volume fiom Seguence ! Actual Inj Volume : 10 nul
Sequence File : C:\EPCHEM\1\SEQUENCE\RICHARD1.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed : 2/24/2010 2:46:50 PM by richard
DAD1 A, Sig=254.4 Ref=360,100 (RICHARDA03241002.0)
mAU )
- 2
350 -
300 -
250
200}
J |
] :
150 "] :
100 ; g 5
] e !
50 - ?'9"‘“: :
] ! S
o{ . - . e - S —
0 5 10 15 20 25 30 35 40 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs i
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAU] %
e [ e f e | e e e S [ —==——— [=mmm
1 11.861 BB 0.3442 9737.42090 394.15604 ©63.5044
2 38.742 BV 1.2629 4761.47510 49.47045 31.0528
3 39.268 VB 0.30%2 834.57184 33.90028 5.4428
Totals : 1.53335e4 477.52678
Results obtained with enhanced integrator!
**%* End of Report ***
Instrument 1 3/24/2010 2:55:58 PM richard Page 1 of 1

Figure S19 HPLC chromatogram of ORN 4
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Intensity, counts

-TOF MS: 0.084 to 0.684 min from Sample 5 (RT56 2 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001
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Data File C:\HPCHEM\1\DATA\RICHARD\(03241003.D

Sample Name: RT56 2cap DMToff

Injection Date : 3/24/2010 2:57:36 PM Seq. Line : 3
Sample Name ¢ RT56 Zcap DMToff Location : Vial 2
Acqg. Operator : richard Inj : 1
Inj Volume 100 i
Different Inj Volume from Sequence ! Actual Inj Volume : 10 pul
Sequence File : C:\HPCEEM\1\SEQUENCE\RICHARDL.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed : 2/24/2010 2:46:50 PM by richard
! DAD1 A, Sig=254.4 Ref=360,100 (RICHARD\03241003.0)
mAU ] &
j 2
160 !
140
1201
100
80 -
] i X
B0 - ! @
4 o
40 |
! %
20 |
0 - e o - N o
(‘)‘ é 7i1!0-‘.‘115‘ 2}02‘5 3‘0.. ‘3’5 ‘4|0 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs i
Signal 1: DAD1l A, Sig=254,4 Ref=36C,100
Peak RetTime Type Width Area Height Ares
# [min] [min] [mAU*s] [mAU] %
| m——— | === ——— = ————— [ === frm !
1 11.825 BB 0.4866 6021.92773 173.64264 52.2251
2 38.741 BP 1.4233 5508.79004 49.61862 47.7748
Totals : 1.15307e4 223.26126
Results obtained with enhanced integrator!
*** End of Report ***
Instrument 1 3/24/2010 3:42:54 PM richard Page 1 of

Figure S22 HPLC chromatogram of ORN §
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-TOF MS: 0.117 to 0.584 min from Sample 7 (RT56 3 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001
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Data File C:\HPCHEM\1\DATA\RICHARD\03241004.D Sample Name: RT56 3cap DMToff
Injection Date : 3/24/2010 3:44:38 PM Seq. Line : 4
Sample Name : RT56 3cap DMToff Location : Vial 3
Acg. Operator : richard Inj : 1
Inj Volume : 100 pl
Different Inj Volume from Seqguence ! Actual Inj Volume : 10 nl
Sequence File : C:\HPCHEM\1\SEQUENCE\RICHARD1.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed : 2/24/2010 2:46:50 PM by richard
DAD1 A, Sig=2564 4 Ref=360,100 (RICHARD\03241004.D)
mAY 1 8
120 - T
100 — ‘
80 | \
] 1 ¥
. =
60 - f =
! . ?
40 ‘
i
20 ,
- [
: L
7 - —_— ARt st e eemrer s e o H
[P E———— e
Q é 110 1% 2l0 215 . 3i0 3|5 4’0 mini
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs i
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min} [min] [mAT*s] [mAU] %
el e | == [ o e e [mmmmm————— == |
1 11.905 BB 0.6175 5567,13525 122.19285 50.0254
2 38.744 BP 1.4283 5561.47266 50.05218 49.9746
Totals : 1.11286e4 172.24512
Results obtained with enhanced integrator!
**%* End of Report *** .
Instrument 1 3/24/2010 4:29:55 PM richard Page 1 of 1

Figure S25 HPLC chromatogram of ORN 6
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Figure $26*'P NMR (121 MHz, D,0) of ORN 7

27



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

-TOF MS: 0.067 to 0.517 min from Sample 8 (RT56 4 cap) of RT56.wiff
a=3.56593309144931330e-004, t0=6.05001137399849540e+001
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Figure S27 ESI" mass spectrum of ORN 7
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Data File C:\HPCHEM\1\DATA\RICHARD\03241005.D

Sample Name: RT56 4cap DMToff

Injection Date : 3/24/2010 4:31:37 PM Seq. Line : 5
Sample Name RT56 4cap DMToff Location : Vial ¢
Acg. Operator richard Inj : 1
Inj Volume : 100 nl
Different Inj Volume from Sequence ! Actual Inj Volume : 10 nl
Sequence File C: \HPCHEM\1\SEQUENCE\RICHARD1.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed t 2/24/2010 2:46:50 PM by richard
DAD1T A, Sig=254,4 Ref=360,100 (RICHARD\03241005.D)
mAU ] 2
4 @
120 '-
100 — !
80 -
_ | .
80 - . ;
] ' B
404 Y I
20- | “
(4 e it - ” o T —- - - S N -~
0 5 10 15 20 25 30 35 40 mit
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs i
Signal 1: DADI A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
| ————— [ = | e | e | e fommm !
1 11.998 BB 0.7957 7148.49951 123.78619 55.8880
2 38.750 BP 1.4340 5642.26270 50.32434 44.1120
Totals 1.27908e4 174.11053
Results obtained with enhanced integrator!
**%* End of Report ***
Instrument 1 3/24/2010 5:16:54 PM richard Page 1 of 1

Figure S25 HPLC chromatogram of ORN 7
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Figure S28*'P NMR (121 MHz, D,0) of ORN 9
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-TOF MS: 0.137 to 0.373 min from Sample 1 (RT86 1cap) of RT86.wiff Max. 239.8 counts,|
a=3.56425727429612050e-004, t0=6.26899208324139180e+001
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Figure S29 ESI mass spectrum of ORN 9
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Data File C:\HPCHEM\1\DATA\RICHARD\07231002.D

Sample Name:

Sample Name

Injection Date 7/29/2010 11:27:22 BM Seq. Line
RT86 lcap DMToff Location
Acg. Operator richard Inj

Different Inj Volume from Sequence !
Sequence File

Method

Last changed :

Inj Volume
Actual Inj Volume
C:\HPCHEM\1\SEQUENCE\RICHARD1.S
C:\HPCHEM\1\METHODS\A~50B.M
6/10/2010 9:15:59 AM by richard

: 2
: Vial 1
: 1
: 100 nl
;10 pl

RT86 lcap DMToff

DAD1 A, Sig=254,4 Ref=360,100 (RICHARD\07291002.D)
mAU ] 2
300+ 3
250; | .
200: v
] \
!
] I
1504
3
i N
4 i (=3
100 | b
: | T
50 |
I i “ 1} SO — S—
Q
[4] é ' 1b ' 15 ‘ 2b ‘ 2% ‘ . 50 ’ 55 . 40 I min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs .
Signal 1: DADl A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAaU] %
T [ ——— ==} [ = | ===
1 14.664 BB 0.2794 5564.75488 298,58466 17.8568
2 40.294 BBA 3.2326 2.55985e4 92.78777 82.1432
Totals 3.11632e4 391.37243
Results obtained with enhanced integrator!
**% End of Report *#*%
Instrument 1 7/29/2010 12:12:34 PM richard Page 1 of 1

Figure S30 HPLC chromatogram of ORN 9
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t~-600

33



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

-TOF MS: 0.100 to 0.350 min from Sample 2 (RT86 2cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001
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Figure S32 ESI” mass spectrum of ORN 10
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Data File C:\HPCHEM\1\DATA\RICHARD\(07291003.D

Sample Name: RT86 2cap DMToff

Injection Date : 7/29/2010 12:14:17 PM Seqg. Line : 3
Sample Name : RTB6 Zcap DMToff Location : Vial 2
Acg. Operator : richard Inj : i
: Inj Volume : 100 pl
Different Inj Volume from Sequence ! Actual Inj Volume 10 nl
Sequence File : C:\HPCHEM\1\SEQUENCE\RICHARDI.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed : 6/10/2010 9:15:59 AM by richaxd
DAD1 A, Sig=254.4 Ref=360,100 (RICHARDY07291003.D)
mAU | =
@
7 T
250 — <
200
150
1 o
7 e
1 g
100 3.
50 4 [ i
] :‘; - .
0 [ Y S
] T T T D ¥ T T L A | A T j
0 5 10 15 20 25 30 35 40 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.000¢C
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs :
Signal 1: DAD1l A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Helght Area
# [min] {min] [mAU*s) [mAl] %
el e el Bl e fmmmm e e |
1 14.811 BB 0.3115 5394.86377 256.40179 18.5915
2 40.160 BBA 2.9337 2.36230e4 94.39524 81.4085
Totals : 2.90178e4 350.79704
Results obtained with enhanced integrator!
*#%* End of Report ***
Instrument 1 7/29/2010 12:59:30 PM richard Page 1 of 1

Figure S33 HPLC chromatogram of ORN 10
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Figure S34°'P NMR (121 MHz, D,0) of ORN 11
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Intensity, counts

-TOF MS: 0.100 to 0.350 min from Sample 3 (RT86 3cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001
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Figure S35 ESI" mass spectrum of ORN 11
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Data File C:\HPCHEM\1\DATA\RICHARD\07291004.D Sample Name: RT86 3cap DMToff

Injection Date 7/28/2010 1:01:18 PM Seq. Line : 4
Sample Name RT86 3cap DMToff Location : Vial 3
Acg. Operator richard inj 1
Inj Volume 100 nl
Different Inj Volume from Sequence ! Actual Inj Volume 10 ul
Sequence File C:\HPCHEM\1\SEQUENCE\RICHARD1.S
Method : C:\HPCHEM\1\METHODS\A-5CGB.M
Last changed 6/10/2010 9:15:59 AM by richaxd
DAD1 A, Sig=254,4 Ref=360,100 (RICHARD\7291004.D) }
mAU 2
- <«
g
175 | %
150 -} ‘ ;
125
] 1 o
- i e
k : S
100 . RSN
75 ¥
k .
] P
] | i
%0 D
] P
25
0 et - - k .
Ty i
0 5 i0 i5 20 25 30 35 40 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, 8ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
It Bkt [ R [ ===—————— [ m————— [ === !
1 14.908 BB 0.4101 5306.27295 190.98944 18.1493
2 40.100 BBA 2.9346 2.39306e4 95.33340 81.8507
Totals 2.92368e4 286.32284

Results obtained with enhanced integrator!

Instrument 1 7/29/2010 1:46:31 PM richard

**% End of Report ***

Figure S36 HPLC chromatogram of ORN 11

Page 1 of 1
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Figure S37°'P NMR (121 MHz, D,0) of ORN 12
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-TOF MS: 0.033 to 0.283 min from Sample 4 (RT86 4cap) of RT86.wiff
a=3.56425727429612050e-004, t0=6.26899208324139180e+001
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Figure S38 ESI" mass spectrum of ORN 12
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Data File C:\HPCHEM\1\DATA\RICHARD\07291004.D Sample Name: RT86 3cap DMToff
Injection Date : 7/29/2010 1:01:18 BM Seqg. Line : 4
Sample Name : RT86 3cap DMToff Location : Vial 3
Acg. Operator : richard Inj : 1
Inj Volume : 100 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 10 ul
Sequence File ¢ C:\EPCHEM\1\SEQUENCE\RICHARD1.S
Method : C:\HPCHEM\1\METHODS\A-50B.M
Last changed : 6/10/2010 9:15:59 AM by richaxd
DADT A, Sig=254,4 Ref=360,100 (RICHARDW7291004.0) }
mAU 2
- @
y_
175 i 2
150 - f :
125 -
] | 8
: | g
100 -
: | SN
754
] i
] .
| I )
50 N
: |
25+
1 koL -
0 T I B “ S
st S L F i
0 5 i0 i5 20 25 30 35 40 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs s
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
¥ fmin] [min] [mAU*s] [mAU] %
=== [====fmmm——— | === [ ———— | —=mmmm
1 14.908 BB 0.4101 5306.27285 190.98%44 18,1493
2 40,100 BBA 2.9346 2.39306e4 95.33340 81.8507
Totals : 2.92368e4 286.32284
Results obtained with enhanced integrator!
*%% End of Report **+*
Instrument 1 7/29/2010 1:46:31 PM richard Page 1 of 1

Figure S39 HPLC chromatogram of ORN 12
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Figure S40 Cell Viability (No Lipids) 1uM
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Figure S42°'P NMR (121 MHz, D,0) of ORN 13

[~2100
2000
I-1900
1800
1700
I~1600
1500
I-1400
1300
1200
1100
I~1000

900

[-700
600
500
400

[-200
100
o
--100
--200
--300

—-400

~-500

44



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

8§152.93 3423.0
1007

90

80+

70

% Intensity
8

40

30
4078.00

20+

Lol il TR B 1
10001.0

Mass (mz)

Figure S43 MALDI-TOF mass spectrum of ORN 13
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Data File C:\HPCHEM\1\DATA\RICHARD\RICHARD1 2010-12-01 14-08-14\120110000001.D
Sample Name: RTL11l1 miR122 2'OMe PS 4PACE DMToff

Acqg. Operator : richard Seq. Line : 1
Acg. Instrument Instrument 1 Location : vial 1
Injection Date 12/1/2010 2:09:56 PM Inj : 1
Inj Volume 100 pl
Actual Inj Volume 10 nl
C:\HPCHEM\1\DATA\RICHARD\RICHARD]1 2010-12-01 14-08-14\A-50B.M
6/10/2010 10:15:59 AM by richard
C:\HPCHEM\1\DATA\RICHARD\RICHARD]1 2010-12-01 14-08-14\120110000001.D\DA.M
{A~-50B.M)
6/10/2010 10:15:59 AM by richard

Different Inj Volume from Sequence !
Acg. Method
Last changed
Analysis Method :

Last changed

DAD1 A, Sig=254 4 Ref=360,100 (RICHARD\RICHARDT 2010-12-01 14-08-14\120110000001.D)
mAU } 2
M
by
B
200 |
4 | l
150 - 1
é
100 o
A [
o
«©Q
p pe
] o ;
50 | 2
| &
1 I
] o | 5%% ?x .
- N Hatin e
0~ ~ S el ] e, - At .
0 5 10 15 20 25 30 35 40
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [rain] [min] [mAU*s] [mAU] %
Iintalad Bttt b [ === | ——m | = m———— [——=mm— |
1 11.770 BB 0.0963 27.23801 4.,39394 0.1844
2 14.770 BB 0.4025 6070.83984 232.57483 41,1084
3 34.725 BV 0.2649 55.46663 2.62088 0.3756
4 35.216 VvV 0.2456 46.60170 2.36790 0.3156
5 35.34% VB ¢.0882 12.35856 1.89311 0.0837
6 35.535 BB 0.1236 18.25552 1.979%00 0.1236
7 35.884 BV 0.0813 14.92471 2.58642 0.1011
8 37.080 vv 0.3628 606.84460 20.41373 4.1092
Instrument 1 12/1/2010 4:48:19 PM richard Page L of 2

Figure S44 HPLC chromatogram of ORN 13



