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Figure S1. Susceptibility of TMG analogues to the Nudtl6 decapping enzyme.
Electrophoretic mobilities of TMG cap analogues and TMG species (visible under UV
305nm). Active hNudtl6é enzyme (lanes indicated with [+]), but not thermally
inactivated hNudt16 (lanes indicated with [-]), shows low decapping activity on TMG
caps: m227GpppA, m22'GpppG, m?2’GpppA-Nz, high decapping activity on:

m22’/GpNHppA-N3z m22’GpNHppG. TMG caps m?2’GppNHpG and m?2’GppNHpA-
N3z are stable against hNudt16 decapping activity under the same conditions.
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Figure S2. Susceptibility of TMG analogues to the Nudtl6 decapping enzyme.
Electrophoretic mobilities of TMG cap analogues and TMG species (visible under UV
305nm). Active hNudtl6 enzyme (lanes indicated with [+]), but not thermally
inactivated hNudt16 (lanes indicated with [-]), shows low decapping activity on TMG
caps: m227GpppA, m227GpppA-N3, m227GppCH2pA-Ns, high decapping activity on:
m227GpCH2ppA-N3. TMG cap m22’GppNHpA-N3 is stable against hNudtl6
decapping activity under the same conditions.



Figure S3. Susceptibility of TMG analogues to the Nudtl6 decapping enzyme.
Electrophoretic mobilities of TMG cap analogues and TMG species (visible under UV
305nm). Active hNudtl6 enzyme (lanes indicated with [+]), but not thermally
inactivated hNudt16 (lanes indicated with [-]), shows low decapping activity on TMG
caps: m227GpppA, m227GpppA-Ns, high decapping activity on: m227’GpppsA-N3 D2
and m227GppspA-N3D2,. TMG cap m22’GpppsA-N3 D1 and m227GppspA-N3 are stable
against hNudt16 decapping activity under the same conditions.



2'-O-(N-(2-Azidoethyl)carbamoyl)methyladenosine (9)
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Ado-link-N3/NH4" HRMS (-)ES C14H19N9Os 392,04209, [M-H] Exact Mass: 392,14309

2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine (9)
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Ado-link-N3/*H NMR ()

2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine (9)
Normalized Intensity

Ade_linkN3_11_NH4 1H_D20_25deg.esp
0.11 3
3 To}
3 ™
0.10 3 ®
0.09—; "
E N
3 oo
0.08 3 !
q%
0.07 3 PR
E v 5
0.06 3 1 ¢
3 Qq 4
g o P - P
n EEEE:
; AR A X
E K :
0.04—E N 8. N ™
3 <
E iy
0.03 3 i1
0.02 4 o]
3 AN
0.01 3
—g Ju . Jl A
0 3 -~ .——% '
1.00 0.78 1.20 124 1.22 1.22 2.56 2.55 5.04
| | I H I = e
lll]lllllllll]lllllllll]lllllllll]lllllllll]lllllllll]lllIIIlll]lllllllll]lllllllll]lllllllll]lllllllll]lll
9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)




Ado-link-N3 /FTIR ATR()

2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine (9)
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AMP-link-Ns/NH4" HRMS (-)ES C14H20N9OsP, 472.10938 [M-H] Exact Mass: 473,117249

2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-monopnhosphate (10)
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AMP-link-N3/*H NMR ()

2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5’-monophosphate (10)
Normalized Intensity
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AMP-link-N3 /3P NMR ()
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AMP-link-N3/FTIR ATR ()

2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-monopnhosphate (10)
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2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

Im-AMP-link-Ns/Na* HRMS (-)ES Ci17H22N1107P, 522.13762, [M-H] Exact Mass: 523,144132

5'-imidazolidemononhosphate (12)
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2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

Im-AMP-link-Ns /FTIR ATR ()

5'-imidazolidemononhosphate (12)
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2'-O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

5-monothiophosphate (11)

AMPS-link-N3/NH4" HRMS (-)ES Ci14H20N9O7PS, 488.08654 [M-H] Exact Mass: 489,094406
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2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

AMPS-link-N3 /*H NMR ()

5'-monothiophosphate (11)
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AMPS-link-N3 2P NMR ()

=
o

©
©

©
©

©
\I

©
o

o
o

N

Normalized Intensity
D

©
w

o

5'-monothiophosphate (11)

©
=

2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

AMPS_linkerN3_NH4_31P_25deg.esp &
5
E |
1.00
H
llllllll]lllllllll]llllIllll]lllllllll]lllllllll]llllIllll]lllllllll]lllllllll]lllllllll]lllllllll]llll
120 100 80 60 40 20 0 -20 -40 -60

Chemical Shift (ppm)




AMPS-link-N3/FTIR ATR

5'-monothiophosphate (11)
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2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-diphosphate (13)

ADP-link-N3/NHa4* HRMS (-)ES C14H21N9O11P2, 552.07470 [M-H] Exact Mass: 553.083582
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ADP-link-N3/NH4* TH NMR ()
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ADP-link-N3/NH4* 3P NMR ()
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ADP-link-N3/FTIR ATR

2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-diphosphate (13)
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2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

5'-methylene(bisphosphonate) (14)

pCHzp-Ado-link-N3/NHa4* HRMS (-)ES CisH23N9O10P2, 550.09657 [M-H] Exact Mass: 551,104317
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pCHzp-Ado-link-N3/NHs* *H NMR ()

2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5-methylene(bisphosphonate) (14)
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pCHzp-Ado-link-N3/NHa4* 3P NMR ()
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2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine-

5-methylene(bisphosphonate) (14)
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2'-0O-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-imidodiphosphate (15)
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pNHp-Ado-link-N3/NH4* *H NMR ()
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pPNHp-Ado-link-N3/NH4* 3P NMR ()
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pNHp-Ado-link-N3/FTIR ATR

2'-0-(N-(2-Azidoethyl)carbamoyl)methyladenosine-
5'-imidodiphosphate (15)
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TMGMP-Im (16)

TMGMP-Im /Na* HRMS (-)ES CisH21N707P", 454.12416 [M-2H] Exact Mass: 454,12456
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TMG-pCH:p (18)
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TMG-pCH:p (18)

TMGpCHzp /TEA* HRMS (-)ES C14H22N5010P2, 482.08390 [M-2H]  Exact Mass: 482,08419
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TMG-pNHp (19)
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TMG-pNHp (19)

TMGpNHp /TEA* HRMS (-)ES C13H21NsO10P2, 483.07938 [M-2H] Exact Mass: 483,07944
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TMGDP-BS (20)
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TMG-ppp-Ado-link-N3 (1)
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TMG-ppp-Ado-link-N3 (1)

TMG-ppp-Ado-link-N3/NH4* HRMS (-)ES C27H3sN14018P3, 939.16821 [M-2H]- Exact Mass: 939.17014

131205 bw 2#10-65 RT. 015-1.04 AV 56 ML 182ES
T FTMS - p ESIFull ms [150.00-2000.00]
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TMG-ppp-Ado-link-N3 *H NMR

Normalized Intensity
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TMG-ppp-Ado-link-N3 (1)

TMG-ppp-Ado-link-Ns 3P NMR

Normalized Intensity
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TMG-ppp-Ado-link-N3 FTIR ATR
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TMG-pCH2pp-Ado-link-Ns (4)

TMG-pCH2zpp-Ado-link-N3s/NH4* HRMS (-)ES C2sH40N14017P3, 937.19045 [M-2H]" Exact Mass: 937,19087
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TMG-pCHapp-Ado-link-Ns (4)

TMG-pCHzpp-Ado-link-Ns *H NMR

Normalized Intensity
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TMG-pCHzpp-Ado-link-Nz 3P NMR
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TMG-pCHzpp-Ado-link-Ns FTIR ATR

TMG-pCHzpp-Ado-link-Nz (4)
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TMG-ppCH2p-Ado-link-Nz (2)
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TMG-ppCHzp-Ado-link-Ns (2)

TMG-ppCHzp-Ado-link-Ns/NH4* HRMS (-)ES C2sH40N14017P3, 937.18983 [M-2H]- Exact Mass: 937,19870
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TMG-ppCH:zp-Ado-link-N3 *H NMR

Normalized Intensity
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TMG-ppCHzp-Ado-link-N3 *H NMR

Normalized Intensity

TMG-ppCH2p-Ado-link-Ns (2)
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TMG-ppCHzp-Ado-link-N3z 3P NMR
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TMG-ppCH2p-Ado-link-Ns3 FTIR ATR
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TMG-ppNHp-Ado-link-Nz (3)
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TMG-ppNHp-Ado-link-Ns *H NMR
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TMG-ppNHp-Ado-link-N3z 3P NMR
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TMG-pNHpp-Ado-link-N3 *H NMR
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TMG-pNHpp-Ado-link-Nz (5)

TMG-pNHpp-Ado-link-N3z 3P NMR
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TMG-ppps-Ado-link-Nz D1 (7a)

TMG-ppps-Ado-link-Nz D1 *H NMR
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TMG-ppps-Ado-link-N3 D1, FTIR ATR
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TMG-ppps-Ado-link-N3 D2 (7b)
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TMG-ppps-Ado-link-Nz D2 *H NMR
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TMG-ppps-Ado-link-Ns D2 3IP NMR

Ly
o

o
©

o
o

©
\‘

o
)

o
o

o

Normalized Intensity
N

o
w

o
[\

PETTIRRTEI RTATA FRRT FRTRAATARY FRRT FATRA FRTRY FARTY FRATAAUTR1 FANTI ATATE RTTE FRUR] RYATA ATATY FRAT1 ARTRA ATATY AUATH ITY

TMG-ppps-Ado-link-Ns D2 (7b)

o
[

TMGpppsA-linkN3_D2_31P_D20_25deg.esp 0
o o
vl
< |
i )
g I
: o
3
I
&
™
< O
% %
q
P
o
N~
]
o
q
1.00 1.07 0.98
H H H
llllllll]llllIllll]lllllllll]lllllllll]llllIllll]lllllllll]lllllllll]llllIllll]lllllllll]lllllllll]llll
120 100 80 60 40 20 0 -20 -40 -60

Chemical Shift (ppm)




TMG-ppps-Ado-link-Nz D2 (7b)
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TMG-ppsp-Ado-link-N3 D1 (6a)
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TMG-ppsp-Ado-link-Nz D1 (6a)

TMG-ppsp-Ado-link-Nz D1 'H NMR
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Chemical Shift (ppm)

PROTON_01
[a} (o]
Q Q
<t ™
|
3 ©
E vy
E =) ©
— [e¢] | I~
] \ | N
_: ™
3 [@)]
3 8823 N 3
= ©O ©
3 I*.'\'
—g I | l
E I 101 Al N ;J U l | [ ﬂwh
= - ~ b — .——1——%""' '\.
1.01 0.83 1.02 1.01 1.19 1.05 4.51 1.20 2.96 2.66 3.13 4.65 6.43
I | I I H W k0 k= K
|||||||||I|||||||||I|||||||||I|||||||||||||||||||I|||||||||||||||||||||||||||||I|||||||||I
8 7 6 5 4 3 2 1 0

83



TMG-ppsp-Ado-link-Nz D1 (6a)

TMG-ppsp-Ado-link-Ns D1 3P NMR
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TMG-ppsp-Ado-link-N3 D1 (6a)

TMG-ppsp-Ado-link-Ns D1, FTIR ATR
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TMG-ppsp-Ado-link-Nz D2 (6b)
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TMG-ppsp-Ado-link-N3 D2 (6b)
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TMG-ppsp-Ado-link-Nz D2 'H NMR
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TMG-ppsp-Ado-link-Ns D2 3IP NMR
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TMG-ppsp-Ado-link-Nz D2, FTIR ATR

TMG-ppsp-Ado-link-Nz D2 (6b)
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hex-GCUAAU (21)

RP-HPLC profile of crude hex-GCUAAU (21)

VWD1 A, Wavelength=254 nm (BLAZEJ\HEX-RNA000934.D)
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HRMS ESI (-)of TMG capped oligonucleotides

No.

Monoisotopic
mass

21

141218 _hex_rna #22-293 RT: 0.10-1.31 AV: 272 NL: 1.52E6

T- FTMS - p ESI Full ms [160.00-2000.00]
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141218_ppp_rna #36-449 RT: 0.16-2.00 AV: 414 NL: 3.14E5
T: FTMS - p ESI Full ms [160.00-2000.00]
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141218 _ppps_ma _d1#12-358 RT: 0.05-1.60 AV: 347 NL: 5.64E4
T- FTMS - p ESI Full ms [160.00-2000.00]
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141218 _ppps_ma_d2#17-356 RT 008159 AV- 340 NL 7.01E4

T: FTMS - p ESI Full ms [160.00-2000.00]
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50127_tmgppch2pan3 #44-247 RT: 0.20-1.12 AV: 204 NL: 167E3
T. FTMS - p ESI Fullms [150.00-2000.00]
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141113_bw_capRNA1 #473-834 RT- 211-3.72 AV- 362 NL: 104E5
T: FTMS - p ESI Full ms [150.00-2000.00]
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141218_ppnhp_rna #84-475 RT: 0.37-2.12 AV: 392 NL: 1.33E5

T: FTMS - p ESI Full ms [160.00-2000.00]
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141218 _pnhpp_rna #2-426 RT: 0.01-1.90 AV: 425 NL: 549E4
T: FTMS - p ESI Full ms [160.00-2000.00]
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Stability studies of phosphate-modified m3G-cap analogs in FBS.
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