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Oligoribonucleotide deprotection.

5'-AAGCs.CACACAAACC(dA)(dG)(dA)CGGCC, 24

24
deprotection:
1) MeNH5 33% in EtOH / MeNHs 41% in HaO,
+ 50 mM dithiothreitol, rt, 6h
2) 1M TBAF in THF, rt, 12h
-
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5'-Anthracene-(HEG)-GGAGCUs.CGCCsC, 23
23
deprotection:
1) MeNH2 33% in EtOH / MeNH; 41% in H20,
+ 150 mM dithiothreitol, rt, Sh
2) 1M TBAF in THF, rt, 12h
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5'-CGCGUs GG, 12

12
12a
standard deprotection:
1) MeNH2 33% in EtOH, it, 6h
2) 1M TBAF in THF, rt, 12h
-
do H 5o 100 1o 200 2o min
12
optimized deprotection:
1) MeMH5 33% in EtOH / MeNH 41% in Hp0,
+ 10 mM dithiothreitol, rt, 6h
2) 1M TBAF in THF, rt, 12h
do 50 b0 1o "2bo 2ko min
12

purified oligoribonuclectide 12

purified cligoribonuclectide 12a
(oxidation product)

1
12a 12
coinjection of 12 and 12a
W
00 50 10,0 15,0 20,0 250 min

MALDI TOF mass spectra of 12 and 12a

|
,f

(see also Figure 1)
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5'-G CsGG CGG CGG G, 19

deprotection:
1) NH= in MeOH, 42°C, 20h
2) 1M TBAF in THF, rt, 12h

19
deprotection:
1) MeNH> 33% in EtOH / MeNH> 41% in H30,
+ 100 mM dithiothreitol, rt, 8h
2) 1M TBAF in THF, rt, 12h
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Enzymatic ligations using T4 RNA ligase.
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Ligation site 4
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29 mer 3p

unmodified fragment oligoribonucleotides

48% 36
cCc c% il S
G A G A
U A U A
cC G cC G gmai?_w
cC G C G amac.
Up U
GC G GC G
A A
G ¥ e = 2 G C
9] A U A
G [+ G C
c G C G
G c G C
Up Up
20 mer 9 mer 3',5pp 29 mer 3'p
36 a7 38

ligation conditions:
2 nmol per oligonucleotide, 40 pM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h

50% 37
: T - ATP
preparative ligation conditions: 9 mer ¥5pp

5-10 nmol per oligonuclectide, 92-106 uM in

1x ligation buffer, 10 U T4 RNAligase, ?to?ﬁm.
incubation at 37°C, 4h; 0.20 Uil
calculated yield 43-56 %, 43% 38

isolated yield: 37 % 28 mer 3p

(7.5 nmol starting from 20 nmol each)
a7 36
0% 2%
j’\ 4h, 3T°C
38
T_jL J \ isolated ligation product

k=

9 mer 3,5'pp, 100 pmol

20 mer, 10 pmol

ligation start

ligation, 4h, 37°C

isolated ligation product 38
chemically synthesized 38

chemically synthesized

IT—

coinjection of ligated and
chemically synthesized
- 26mer ¥p
T 1

T T T T 1
0,0 5.0 10,0 15.0 200 250 30,0 350 min
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3'-Use-modified donor oligoribonucleotide

@
(7]

c¥c c¥c
G A G A
u A u A
cC G c G
cC G A c GA
[o c
Gc GAUP Gc GAU
G e 2 G C
u A U A
G c G C
Cc G C G
G c G C
UseP UseP
20mer 9 merUSe 3'Spp 29 mer 3'p
36 15 40

ligation conditions:
2 nmol per oligonuclectide, 40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h

preparative ligation conditions:
10 nmol per oligonucleotide, 120 UM in
1x ligation buffer

0.2 U/ul T4 RNA ligase,
incubation at 37°C, 4h;
calculated 14% ligation

fianlly 0.3 U/l T4 RNA ligase,
additional incubation at 22°C, 12h;
calculated 49% ligation

calculated yield 49-56%,
isolated yield: 44%
(8.8 nmol starting from 20 nmol each)

57% 36
20 mer

43% 15
9 mer USe 35pp

28 mer USe 3p

50% 15
9 mer USe 35'pp

1, 2°C

isolated ligation product
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5'-Use-modified donor oligoribonucleotide

cC¢c cC¢ AT iy
G A G A Hme

U A U A

¢ 8 ¢ 3

50% 14
A A i

c Cc mer USe
Gc GAUSEP Gc G#USe i i

c * c > e

u A Uua

G c G C

Cc G C G

G C [ < B - 28 mer USe ¥p

Up Up
20 mer 9 mer USe 3 S'pp 29 mer 3'p
36 14 39

ligation conditions:

2 nmol per oligonucleotide, 40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h

Cse-modified donor oligoribonucleotide

cG c cC¢c ATP 50% rsu
G A G A i
U A U A
¢ 3 ¢
50% 16
C A U C ﬁ 9 mer CSe 35pp
Gc GA i Gc GA
6 * ¢ > G ¢
g A g A
C C
c a c 8
G Cc G C
Up Up
20 mer 9 mer CSe 3 5pp 29 mer 3'p %
36 16 4 =
16
28%
ligation conditions: 4, 37°C
2 nmol per oligonucleotide, 40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h — T T T T
00 50 10,0 15,0 20,0 250 30,0 350 min
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methylated fragment oligoribonucleotides

[7]

2 nmol per oligonucleotide, 40 uM in 1x ligation buffer,

c c c c ATP

G A G A ZDms?n’:;:ahd

U Am U Am

CmG CmG

Cm "'Z?A Cm mzcl A% 43

c c @ mer Cm 35'pp

Cm P cm gV
G + A — G A

G Cm G Cm Start
U A U A L

g g e §

G G mer '
G c G ¢ filial i i
Up Up
20 mer 9 mer 3,5'pp 29 mer 3'p 42
2%
42 43 44 I
21% 4h,37°C
ligation conditions: A N
T o e T T :
o ! 1 ,

10 U T4 RNA ligase, incubation at 37°C, 4h 0 50 10.0 150 200 250 100 350 inin
50% 42
20 mer methylated
ATP 50% 43
preparative ligation conditions: 9 mer Cm 35pp
5-8 nmol per oligonucleotide, 80 uM in Start:
1x ligation buffer, 10 U T4 RNA ligase, ” :‘_JQST,M
incubation at 37°C, 4h;
28 mer methylated 3'p
61% 44
42
calculated yield 38-61%, 13 7%
isolated yield: 35% 2%
(3.5 nmol starting from 10 nmol each) W—]L ¥, 4, 3TC

isolated ligation product

_H

_H.A _/k k chemically synthesized

coinjection of ligated and

chemically synthesized
M ZBmer 3p
T T T T T T y L
o0 50 10,0 15,0 200 250 300 350 min
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Ligation site 1

/-
(3]
@

S G
U A =
I3
A
mg GU
G A
G C
u A
G €
C G=x
G C
c G
30 mer
pCGC CGC 17 mer 5p 27
G A G A 13 mer 26
u A U A
c G CcC G
c G cC Qg
A A
(o U C U
[ G cC G
G + A —»= G A
8 E G Cc ATP Start
U A — it
G c G C
g g g g 30mer 28
c G cC G
13 mer 17 mer S'p 30 mer
26 27 28 o

Lo s 45h, 37°C
ligation conditions:

2 nmol per oligonuclectide, 40 uM in 1x ligation buffer, ;

10 U T4 RNA ligase, incubation at 37°C, 4.5h
w—/“——ﬁ‘J e
synthesized

5 nmol per oligonucleotide,
100 pM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 3.5h

solely 4 nmol donor oligonucleotide 27,

80 pM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4.5h
28

solely 2 nmol per oligonucleotide 27 and 28 (no 26)
40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4.5h

T T T 1
0.0 50 10,0 150 200 250 30,0 350 min

Denaturating Polyacrylamid Gel Electrophoresis 1 2 3 4 5 6

1 equimolar mixture of 13mer (26) and 17mer 5'p (27), 10 pmol each

2 Ligation 26 + 27; 3.5h, 37°C; 25 pmol

3 Ligation 26+ 27, 3.5h, 37°C; 10 pmol

4 30mer (28) from synthesis on solid support ‘ p— ‘
5 Ligation 27 + 27; 3.5h, 37°C; 20 pmol - -

6 Ligation 27 + 28; 3.5h, 37°C; 20 pmol - -
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Ligation site 3 &
-
5|, & o
—‘ané: GA
G C
u A
G C
C G m
G C
cCG
30 mer
cC¢ cCB¢
G A G A
U A U A
cC G cC G
g 9, ¢ o
pc Y t a”
e CA GG CA
G
] * A T U.A
G Cc G C
o4 G cC G
G c G C
c G cC G
7 mer USe 23 mer 5'p 30 mer
29 30 28

ligation conditions:
2 nmol per oligonuclectide, 40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h

e cCs
G A G A
U A Uu A
C G c G
g G 3 g G A
PC G ¢ o
G A G CA
G + c - G
U A = U
c° c g%¢
c G cC G
G c G C
c G cC G
7 mer USe 23 mer S'p 30 mer
12 30 33

ligation conditions:
2 nmol per oligonucleotide, 40 uM in 1x ligation buffer,
10 U T4 RNA ligase, incubation at 37°C, 4h

Denaturating Polyacrylamid Gel Electrophoresis

1 equimolar mixture of 7 mer USe (12) and 23 mer 5'p (30)
2 Ligation 7 mer USe (12) + 23 mer 5'p (30); 4h, 37°C;

3 equimolar mixture of 23 mer 5'p 30 and 30 mer 28

4 Ligation 23mer (30) + 30 mer (28); 4h, 37°C;

5 Ligation 23 mer 5'p (30); + 23 mer 5'p (30); 4h, 37°C;

6 Ligation 7mer 29 + 23 mer 5'p 30; 4h, 37°C;

7 chemically synthesized 30mer 28

line 2: - ... no ligation to 33 observed; only longer byproducts formed

line 6: + ... ligation yields 30mer 28 plus byproducts

| el

ATP

23 mer 5

29

7 mer

Luﬁﬁi__&_*_,_qkkhfk__ﬁif“-

28

30 mer

30

23 mer 5'p + 23 mer 5

4h, 37°C
‘ %
0
23 mer 5'p + 30 mer
4h, 37°C
T T T T T 1 T T 1
00 5.0 10,0 16,0 20,0 25.0 300 350 min
ATP
30
Z3 mer 5p
12
7 mer USe
Start

15,0 20,0 250 300 350 mi'
2 3 4 5 6 7
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. . . a
Ligation site 2 &8
a&"
D S %a
=*c a
G A
G C
u A
G C
C Gm
G C
Cc Gp
30 mer 3p
CGC CGC ATP
G A Cl-iJ AA
U A
cC G c G
c cC G A cC G A
G pC y c u 3 €
G G Gc GA 22
] A marre
a: G ¥ 6 ¢
c A U A
G c G C ,
c G C G -
[ G C o Start
Gp C Gp
8 mer 22 mer 3,5'-pp 30 mer 3'p
3
30 mer
k| 32 34
3 32
ligation conditions: h ﬂ 4h,3TC
1 nmol per oligonucleotide, 20 UM in 1x ligation buffer, A
10 U T4 RNA ligase, incubation at 37°C, 4h

0!0 5!0 16.0 |é,0 2&.0 2!';.0 36.0 3;.0 m il{
ATP
6% &%
GU A % AA
A
g ¢ ¢
Gc pg °a c 3
G c” ¢ 6
u A G A
gSe + g > 8 eg
G c Gs c
c G C G
c G C
Gp C Gp
8 mer USe 22 mer 3,5'-pp 30 mer USe 3'p
13 32 35

ligation conditions:
1 nmol per oligonucleotide, 20 uM in 1x ligation buffer,
10 U T4 RNAligase, incubation at 37°C, 4h




FT-ICR ESI MS spectra of compounds 6, 8 — 11.

3'-0-Tert.-butyldimethylsilyl-5'-0-(4,4'-dimethoxytrityl)- 2'-O-deoxy-2'-Se-methyl-uridine (6)
FT ICR ESI-MS m/z calculated for C37H4sN207SeSi [M+ Na]" 761.21421, found 761.21496.

100

[M+Na]*

e a1 R

750 755

770 miz

3'-0-Tert.-butyldimethylsilyl-5'-0-(4,4'-dimethoxytrityl)- 2'-O-deoxy-2'-Se-methyl-cytidine (8)

FT ICR ESI-MS m/z calculated for C37H47N306SeSi [M+ Na]" 760.23018, found 760.22880.
100

8

3

[M+Na]*

abundance %
&

ojl\l'
745

750 785 760 |

ER L 770 miz

N -Acetyl-3'-O-Tert.-butyldimethylsilyl-5'-0-(4,4'-dimethoxytrityl)-  2'-O-deoxy-2'-Se-methyl-
cytidine (9) FT ICR ESI-MS m/z calculated for Cs;9Hs9oN30O;SeSi [M+ Na]+ 802.24080, found
802.24121.

100
i [M+Na] *
80
=
2 60
2
2
§40
[M+K]
20
L |
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N4-Acetyl-5'-0-(4,4'-dimethoxytrityl)-Z'-0-de0xy-2'-Se-methyl-cytidine (10)

FT ICR ESI-MS nvz calculated for C33H35N30,SeSi [M+ H]" 666.17217, found 666.17208.

60 e %
50 1 [M+H] . HN
' . (X
0 O
40 / N So
= ] o
8 OH eCH
£ 30 3
3 10
R 20 -
10 I ‘
0 I I T - ’ ‘ T II.\ T .\ } - T T - T - T .
655 660 665 ' 670 675 ' 680 miz

N -Acetyl-5'-0-(4,4'-dimethoxytrityl)-2'-O-deoxy-2'-Se-methyl-cytidine 3'-0-(2-Cyanoethyl)-

diisopropylphosphoramidite (11)

FT ICR ESI-MS nv/z calculated for C4,Hs;NsOsPSe [M+ H]™ 866.28022, found 866.27866.

100 [M+H]

S I 0!
J T T T T T T T

"900 miz
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Representative trityl assays for strand assembly

Synthesis protocol for sequence 5'-CGCGUsGGC, 13

Gene Assembler Plus

Date : 11/03/2003
Sequence : CH0344-1
Synthesis : CH0344-1

Sequence Length : 8
Column : 1
Final Detritylation : Yes
Coupling Efficiency Threshold : 75 %
Pos Base Retention Duration Peak ht Acc Area
mins mins $FS smin
8 C 0.44 1.18 1645 215.89
7 G 0.36 0.98 1784 212.86
6 G 0.37 0.95 1778 211.05
5 Use 0.40 1.21 1781 242.21
4 G 0.37 0.94 1767 209.10
3 C 0.43 1.27 1716 251.81
2 G 0.37 1.00 1771 205.21
1 C 0.43 1.19 1712 240.58
Total synthesis yield from start = 92.4 %

Ave eff

oe

99.

99.
99.
99.
98.

=

0w ww
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Synthesis protocol for sequence 5'-AAGCsCACACAAACC(dA)(dG)(dA)Cs.GGCC, 25

Gene Assembler Plus

Date : 14/07/2003
Sequence : CH0380-4
Synthesis : CH0380-4

Sequence Length : 22
Column : 1
Final Detritylation : Yes
Coupling Efficiency Threshold : 75 %
Pos Base Retention Duration Peak ht Acc Area Last eff Ave eff
mins mins $FS smin % %
22 C 0.43 1.42 1781 279.10 - -
21 C 0.44 1.35 1761 312.34 - -
20 G 0.37 0.89 1767 218.05 - -
19 G 0.38 0.98 1775 231.08 106.0 100.0
18 Cse 0.43 1.20 1764 267.29 - 100.0
17 dA 0.42 1.26 1767 250.28 - -
16 dG 0.42 1.02 1758 232.96 - -
15 dA 0.41 1.18 1764 239.14 - -
14 C 0.45 1.24 1708 259.70 97.4 100.0
13 C 0.47 1.30 1650 263.98 101.6 100.0
12 A 0.45 1.17 1690 239.73 - 100.0
11 A 0.46 1.20 1660 240.83 100.5 100.0
10 A 0.44 1.14 1691 229.59 95.3 100.0
9 C 0.46 1.29 1611 239.0601 97.6 99.7
8 A 0.44 1.12 1660 221.05 98.1 99.5
7 C 0.45 1.26 1586 229.10 97.8 99.3
6 A 0.44 1.18 1634 215.88 98.8 99.2
5 C 0.46 1.34 1517 228.10 99.8 99.3
4 Cse 0.45 1.27 1580 215.01 98.5 99.2
3 G 0.40 0.98 1589 176.14 98.3 99.1
2 A 0.44 1.23 1488 193.60 97.3 99.0
1 A 0.45 1.07 1462 189.16 97.7 98.9

Total synthesis yield from start = 79.4 %



