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MALDI-TOF mass spectral data®

-
MALDI-TOF signal [M |

Sequence

Calc. Found Page

m/z m/z
P1: 5'-d (TAATACGACTCACTATAGGGAGANaM) 7416 7413 S44
P2: 5'-d (TAATACGACTCACTATAGGGAGAFM) 7398 7394 S45
P3: 5'-d (TAATACGACTCACTATAGGGAGASSICS) 7433 7426 S46
P4: 5'-d (TAATACGACTCACTATAGGGAGAMMO2) 7380 7374 S47
T1:3'-d (ATTATGCTGAGTGATATCCCTCTNaMGCTAGGTTA
CGGCAGGATCGC) 13890 13893 S48
T2:3'-d (ATTATGCTGAGTGATATCCCTCTFMGCTAGGTTA
CGGCAGGATCGC) 13872 13876 S49
T3:3'-d (ATTATGCTGAGTGATATCCCTCT5SICSGCTAGGTTA
CGGCAGGATCGC) 13907 13907 S50
T4:3'-d (ATTATGCTGAGTGATATCCCTCTMMO2GCTAGGTTA
CGGCAGGATCGC) 13854 13857 S51
P5: 5'-d (TAATACGACTCACTATAGGGAGCNaM) 7393 7396 S52
P6: 5'-d (TAATACGACTCACTATAGGGAGCFEFM) 7375 7382 S53
P7: 5'-d (TAATACGACTCACTATAGGGAGCSH5SICS) 7410 7414 S54
P8: 5'-d (TAATACGACTCACTATAGGGAGCMMO2) 7357 7361 S55
T5:3'-:d (ATTATGCTGAGTGATATCCCTCGNaMTCTAGGTTA
CGGCAGGATCGC) 13890 13891 S56
T6:3'-:d (ATTATGCTGAGTGATATCCCTCGFMTCTAGGTTA
CGGCAGGATCGC) 13872 13877 S57
T7:3'-:d (ATTATGCTGAGTGATATCCCTCG5SICSTCTAGGTTA
CGGCAGGATCGC) 13907 13888 S58
T8:3'-:d (ATTATGCTGAGTGATATCCCTCGMMO2TCTAGGTTA
CGGCAGGATCGC) 13854 13852 S59
T9: 3'-d (ATTATGCTGAGTGATATCCCTCASSICSTCTAGGTTA
CGGCAGGATCGO) 13916 13915 S60
T10: 3'-d (ATTATGCTGAGTGATATCCCTCC5SICSTCTAGGTTA 13892 13890 S61

CGGCAGGATCGC)

#P1-P4: primers for context I, T1-T4: templates for context |, P5-P8: primers for context Il, T5-T8:

templates for context Il and T9-T10: templates for context lll and IV.
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Scheme S1. (a) I, AgNO3, MeOH, yield:73%; (b) Pd(OAc),, AsPhs, n-BusN, DMF, 70 °C ; (c) n-TBAF, 0 °C; (d)
NaBH(OAc);, AcOH, CH;CN, overall yield:52%; (e) DMTrCl, DMAP, EtN, pyridine, yield:78%; (f)
NC(CH),OP(iPr,N),, DIPEA, CH,Cl,, yield:85%; (g) Proton Sponge, POCl;, Bu;N, Bu;NPPi, (MeO);P, DMF, -20 °C.
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Scheme S2. (a) 1.6 M n-BuLi, THF, -10 °C; (b) n-BuzP, TMAD, THF, rt ; (c) TBAF, THF, rt, overall yield: 22%; (d )
DMTCl, DMAP, Et;N, pyridine, yield: 82%; (e ) NC(CH),OP(iPr,N),, DIPEA, CH,Cl,, yield: 92%; (f') Proton Sponge,
POCl;, BuzN, BusNPPi, (MeO);P, DMF, -20 °C.
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Synthetic procedures and characterizations

Compound 2b. A mixture of 2-methoxy naphatalene (700mg, 4.4 mmol) in THF (10
mL) was stirred under nitrogen atmosphere at room temperature for 30 minutes, after which
1.6 M n-BuLi (2.7ml, 28.5mmol) was added dropwise and the mixture was stirred for 2 h at
room temperature. After cooling to -10 °C, 3,5-O-[1,1,3,3-tetrakis(1-methylethyl)-1,3-
disiloxanediyl] 2-deoxy-D-erythro-pent-1-enitol (537 mg, 1.43 mmol) was added and the
temperature was increased slowly to room temperature and the mixture stirred for 30 min.
The reaction mixture was extracted with EtOAc (50 mL x 3) and saturated NH4Cl aq. (50
mL) and the combined organic layers were dried over anhydrous Na,SO4.  After filtration
and evaporation, the residue was purified by silica gel column chromatography
(EtOAc/hexane (1:2), R¢ = 0.38).  The eluted product, without further purification, was
dissolved in THF (3 mL) and tri-n-butyl phosphin (87 ul, 0.35 mmol) was added. The
resulting solution was cooled to 0 °C, N,N,N',N -tetramethylazodicarboxamide (60 mg,
0.35 mmol) was added, and the solution was stirred overnight at room temperature.
Tetrabutylammoniumfluoride (0.45 mL, 0.45 mmol) was added to this mixture at room
temperature and stirred for 3 h. The reaction mixture extracted with EtOAc (30 mL x 3)
and saturated NaHCO; aq. (30 mL) and the combined organic layers were dried over
anhydrous Na,SO4.  After filtration and evaporation, the residue was purified by silica gel
column chromatography (EtOAc R¢ = 0.42) to afford 2b (86 mg, 0.31 mmol, 22% from 3
steps) as a white solid. "H NMR (300 MHz, MeOH-d4) & 7.28-8.07 (m, 6 H, ArH), 5.57 (dd,
J=9.9 Hz, 5.7 Hz, 1 H, H-1"), 4.37-4.41 (m, 1 H, H-3"), 4.05-4.10 (m, 1 H, H-4’), 4.01 (s,
3H, OCHs), 4.82 (dd, J=5.4 Hz, J=2.7 Hz, 2H, H-5" ), 2.49-2.56 (m, 1 H, H-2"), 1.86-1.96
(m, 1 H, H-2"). "C NMR (300 MHz, MeOH-d4) & 155.1,134.1, 129.0, 127.4, 126.2,
125.7, 124.5, 123.4, 104.7, 87.4, 75.7, 73.1, 62.9, 54.5, 48.6, 42.2. HRMS calcd for
Ci6H1304 (MNa") 297.1097, found 297.1104.

Compound 3a. A mixture of palladium acetate (16 mg, 0.071 mmol) and triphenylarsine
(43.6 mg, 0.14 mmol) in DMF (3 mL) was stirred under argon atmosphere at room
temperature for 20 min. Then 2a (190 mg, 0.71 mmol), 1,4-anhydro-3,5-bis-O-(tert-
butyldimethylsilyl)-2-deoxy-D-erythro-pent-1-enitol (205 mg, 0.594 mmol), and tri-n-
butylamine (170mg, 0.92 mmol) in DMF (5 mL) were added, and the resulting reaction
mixture was stirred under nitrogen at 70 °C for 18 h. The mixture was cooled to 0 °C, and
1 M tetra-n-butylammonium fluoride (3.16mL, 3.16 mmol) in THF was added and the
mixture stirred for 1 h. The reaction mixture was filtered through Celite and extracted
with EtOAc (50 mL x 3) and saturated NaHCO; aq. (50 mL). The combined organic
layers were dried over anhydrous Na,SO4. After filtration and evaporation, the residue
was purified by silica gel column chromatography (5% MeOH/CH,Cl,, R¢ = 0.42). The
eluted product was dissolved in acetic acid (2.5 mL) and acetonitril (2.5 mL). The
solution was cooled to 0 °C, and sodium triacetoxyhydride (240 mg, 1.13 mmol) was added
followed by stirring for 1 h. The reaction mixture was extracted with EtOAc (50 mL x 3)
and saturated NaHCO; aq. (50 mL) and the combined organic layers were dried over
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anhydrous Na,SO4.  After filtration and evaporation, the residue was purified by silica gel
column chromatography (EtOAc, R¢ = 0.53) to afford 3a (79 mg, 0.3 mmol, 52 % over 3
steps) as a white solid. "H NMR (300 MHz, MeOH-d4) § 7.26 (d, J=10.5Hz, 1 H, ArH),
6.83 (d, /=6 Hz, 1 H ArH), 5.41 (dd, J=10.2 Hz, 5.7 Hz, 1 H, H-1"), 4.34 (dt, J=6 Hz,
J=2.7Hz 1 H, H-3"), 3.98(td, 1 H, J=5.4 Hz, J/=2.7 Hz 1 H, H-4’), 3.86(s, 3H, OCH3), 3.74
(dd, J=5.4 Hz, J=1.2 Hz, 2H, H-5"), 2.34-2.41 (m,1H, H-2"), 2.30 (d, /=2.1 Hz, CH3),1.75-
1.85(m,1H, H-2"). "C NMR (300 MHz, MeOH-d4) § 157.3, 130.1, 123.5, 112.9, 112.4,
87.4,74.8,73.2, 62.8, 55.2, 47.3, 42.2, 13.4. HRMS calcd for C;3H;7FO4 (MNa") 279.1002,
found 279.1003.

General DMTr-protection Procedure. To a solution of free nucleoside (~100 mg, leq.)
and N, N-dimethylaminopyridine (0.2 eq.) in pyridine (1 mL), 4,4'- dimethoxytrityl chloride
(1.3 eq.) and triethylamine (1.3 eq.) were added. The solution was stirred for 18 h at
ambient temperature. After quenching the reaction by adding MeOH, the mixture was
evaporated to dryness in vacuo. The residue was extracted with EtOAc (50 mL x 3) and
water (50 mL), and the organic layer was collected, dried over anhydrous Na,SOy, filtered,
and evaporated to dryness under reduced pressure. The crude product was purified by
silica gel column chromatography (hexane:EtOAc = 3:1 to 2:1) to afford the DMTr-
protected nucleoside as a white foam.

Compound 4a. 'HNMR (300 MHz, CDCI3) § 7.12-7.41 (m, 11H, Ar-H), 6.81-6.89 (m,
4 H, Ar-H), 6.61(bs, 1 H, OH), 5.32 (dd, J=9.9 Hz, 5.7 Hz, 1 H, H-1"), 4.29-4.33 (m, 1 H,
H-3%), 4.10-4.18(m, 1 H, H-4"), 3.83(bs, 6H, Ar-OCHj3), 3.71 (bs, 3H, Ar-OCH3), 3.35(dd,
1H, J=9.6 Hz, J=4.8 Hz, H-5"), 3.20(dd, 1H, J=9.6 Hz, J=5.4 Hz, H-5"), 2.28-2.35 (m,1H,
H-2"), 2.21(s, 3H, CH3) 1.79-1.88(m,1H, H-2"). *C NMR (300 MHz, CDCls) & 158.6,
155.1, 151.1, 145.2, 135.4, 130.2, 129.5,128.2, 127.5, 125.3, 112.3, 111.2, 87.4, 78.7, 76.9,
76.3,73.1, 62.8, 55.8, 42.1, 14.5. HRMS calcd for C34H3sFOs (MNa") 581.2310, found
581.2312.

Compound 3b. 'HNMR (300 MHz, CDCI3) § 7.09-7.64 (m, 11 H, Ar-H), 6.72-6.75 (m,
4 H, Ar-H), 5.44 (dd, J=9.0 Hz, 6.3 Hz, 1 H, H-1" ), 4.30-4.34 (m, 1 H, H-3"), 3.97-4.07(m,
1 H, H-4"), 3.83(s, 6H, Ar-OCH3), 3.68 (s, 3H, Ar-OCH3), 3.36(dd, 1H, J=9.9 Hz, J=4.5Hz,
H-5%), 3.26(dd, 1H, J=9.6 Hz, J=5.4 Hz, H-5"), 2.36-2.43 (m,1H, H-2"), 1.83-1.96(m,1H,
H-2’). C NMR (300 MHz, CDCls) & 158.7, 155.0, 145.0, 136.2, 133.7, 132.7, 130.7,
128.3, 127.9, 126.9, 124.8, 123.7, 113.2, 104.9, 86.3, 85.6, 77.5, 75.5, 74.7, 64.5, 55.4, 42 4.
HRMS calcd for C37H3606 (MNa") 599.2404, found 599.2402.

General Phosphoramidite Synthesis Procedure. To a solution of DMTr-protected
nucleoside (100 mg, 1 eq.) and diisopropylethylamine (4 eq.) in dichloromethane (1mL)
was added 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (1.5 eq.) at 0 °C.  After
stirring for 30 min at ambient temperature, the reaction mixture was extracted with EtOAc
(30 mL x 3) and saturated NaHCOs aq. (20 mL). The organic layers were collected, dried

over anhydrous Na,SOy, filtered, and evaporated to dryness under reduced pressure. The
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crude product was purified by silica gel column chromatography (hexane:EtOAc = 3:1 to
2:1) to afford compound as a pale yellow foam.

Compound 5a. 'H NMR (400 MHz, CDCls) § 7.18-7.47 (m, 11 H, Ar-H), 6.80-6.84 (m,
4 H, Ar-H), 6.5-6.6 (m, 1 H, Ar-H ), 5.32(ddd, J=7.8 Hz, 5.7 Hz, 3.6Hz, 1 H, H-1"), 4.36-
4.49 (m, 1 H, H-3"), 4.17-4.20(m, 1 H, H-4"), 3.76(t, 6H, Ar-OCH3), 3.74 (bs, 3H, Ar-
OCH3), 3.64-3.83(m, 2H, CH2), 3.50-3.62(m, 2H, CH2), 3.22-3.27 (m, 2H, H-5"), 2.58-
2.78 (m, 2H, CH), 2.41-2.52 (m,1H, H-2"), 2.23(s, 3H, CH3), 1.73-1.82(m,1H, H-2"), 1.04-
1.27 (m, 12 H, N-CH3). *'P NMR (400 MHz, CDCl3): § 148.5, 148.1. HRMS calcd for
C43Hs5,FN,O,P(MH") 759.3569, found 759.3559.

Compound 4b. "H NMR (400 MHz, CDCls) & 7.10-8.08 (m, 11 H, Ar-H), 6.80-6.83 (m, 4
H, Ar-H), 5.51-5.56 (m, 1 H, H-1°), 4.40-4.57 (m, 1 H, H-3"), 4.20-4.28(m, 1 H, H-4"),
3.93(d, 3H, Ar-OCHs), 3.77 (bs, 6H, Ar-OCH3), 3.65-3.73(m, 2H, CH2), 3.54-3.66(m, 2H,
CH2), 3.30-3.43 (m, 2H, H-5"), 2.61-2.67(m, 2H, CH), 2.47-2.51(m, 1H, H-2 ), 1.99(s, 3H,
CH3), 1.91-1.98(m,1H, H-2’), 1.06-1.31 (m, 12 H, N-CH3). *'P NMR (400MHz, CDCl3): &
148.7, 148.1.  HRMS calcd for C4Hs3sN>O7P (MH") 777.3663, found 777.3659.

General Procedure for Triphosphate Synthesis. Proton sponge (1.5 equiv) and the free
nucleoside (1 equiv) were dissolved in trimethyl phosphate (0.3 M) and cooled to -20 °C.
POCI; (1.5 equiv) was added dropwise, and the purple slurry was stirred at -20 °C for 2 h.
Tributylamine (6.2 equiv) was added, followed by a solution of tributylammonium
pyrophosphate (5.0 equiv) in DMF (0.5 M). After 5 min, the reaction was quenched by
addition of 0.5 M aqueous Et;NH,CO; (20 vol-equiv) and the resulting solution was
lyophilized. Purification by reverse-phase (C18) HPLC (4-35% CH3;CN in 0.1 M
Et;NH,CO;s, pH 7.5) followed by lyophilization afforded the triphosphate as a white solid.

Compound 6a.*'P NMR (400 MHz, D,0): § -9.00 — -9.11(m; y-P), -10.64 (d, J = 37.2 Hz;
a-P), -22.5 (t, J=37.5 Hz; p-P).

Compound 5b. *'P NMR (400 MHz, D,0): 8 -10.02 — -10.83 (m; y-P, a-P), -22.65 - -22.98
(m; B-P).
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Table S1. Kinetic data for insertion of dYTP d5SICS in sequence context I°

5'-d (TAATACGACTCACTATAGGGAGA)

3'-d (ATTATGCTGAGTGATATCCCTCTXGCTAGGTTACGGCAGGATCGC)

X(Template) dYTP ke (min) Ku (UM) kea/ Kng (M min™)

5SICS MMO2 12 + 1 33+ 6 3.6 x 10°
5FM 82 + 1.8 23+ 03 3.6 x 10°

NaM 25+ 5 49 + 1.2 5.0x 10°

5SICS 1.7 £ 0.5 63 + 4 2.7 x 10*

A 12 +£03 54 + 6 22 % 10*

C nd’ nd’ <1.0 x 10°

G 46 + 0.6 36 + 4 1.3 x 10°

T 1.7 £ 0.2 130 + 19 1.3 x 10*

* See Experimental Section for experimental details. ° Rates too slow to independently determine keatand K.
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Table S2. Kinetic data for insertion of dYTP opposite dMMO2, d5FM, or dNaM

in sequence context I°

5'-d (TAATACGACTCACTATAGGGAGA)

3'-d (ATTATGCTGAGTGATATCCCTCTXGCTAGGTTACGGCAGGATCGC)

X(Template)  dYTP ke (min’) Ku (UM) kea/ Ky M min™)
MMO2 5SICS 8.5 + 0.1 0.18 + 0.01 47 % 10’
MMO2 51+ 0.7 44 + 4 1.2 x 10°
A 33 + 03 32 + 4 1.0 x 10°
G nd’ nd’ <1.0 x 10°
C nd’ nd’ <1.0 x 10°
T nd’ nd’ <1.0 x 10°
5FM 5SICS 33+ 1.0 023 + 0.03 1.4 x 10’
FM 108 + 2.4 122 + 3.9 8.9 x 10°
A 6.1 = 1.0 20 + 2 3.0 x 10°
G nd’ nd’ <1.0 x 10°
C nd’ nd’ <1.0 x 10°
T 0.31 + 0.1 131 + 15 24 x10°
NaM 5SICS 3.7+ 08  0.10 = 0.03 3.7 x 10’
NaM 6.9 + 1.6 20+ 04 3.4 x 10°
A 8.1 = 1.7 114 + 43 7.1 x 10°
G nd’ nd’ <1.0 x 10°
C nd’ nd’ <1.0 x 10°
T 0.77 £ 0.12 136 + 43 5.6 x 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S3. Kinetic data for extension of dN:d5SICS by dCTP insertion in sequence
context |

5'-d (TAATACGACTCACTATAGGGAGAY)
3'-d (ATTATGCTGAGTGATATCCCTCTXGCTAGGTTACGGCAGGATCGC)

X(Template) Y ke (min') Ky (M) ke/ K (M min™)

5SICS MMO2 6.4 + 1.1 34 + 03 1.9 x 10°
0.63 + 6

5FM 3.49 + 0.11 010 5.5%x 10

247 + 6

NaM 3.1 £ 0.9 0.40 1.2 x 10
5SICS nd’ nd’ <1.0 x 10°

A 0.79 + 0.01 76 = 11 1.0 x 10*

G 0.62 + 0.02 127 = 8 49 x 10°

C 0.18 + 0.01 44 + 9 42 + 10°

T 2.0 + 0.1 49 £ 03 40 + 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S4. Kinetic data for extension of dN:dMMO2, dN:d5FM, and dN:dNaM by

dCTP insertion in sequence context I°

5'-d (TAATACGACTCACTATAGGGAGAY)
3'-d (ATTATGCTGAGTGATATCCCTCTXGCTAGGTTACGGCAGGATCGC)

X(Template) Y ke (min') Ky (M) kea/ Ky (M min™)

MMO2 5SICS 3.8 + 0.3 57 + 1.2 6.7 x 10°
MMO?2 0.87 + 0.28 165 + 47 53 x 10°

A 8.7 + 0.9 187 + 17 46 % 10*
G nd’ nd’ <1.0 x 10°

3.17 + 6

C 3.90 +1.32 0.23 1.2 %10

T 6.23+1.01 9.45+1.23 6.6 x 10°

FM 5SICS 32 + 0.7 14 + 03 2.3 x 10°
5FM 2.57 £ 0.39 9?‘75; 2.6 x 10*

A 549 + 0.08 173 = 1.6 32 x 10°
G nd’ nd’ <1.0 x 10°

1.19 + 6

C 24+023 0.10 2.0 %10

2.06 + 6

T 414 + 0.19 017 2.0 %10

NaM 5SICS 5.73 + 0.51 2‘()12()* 2.7 x 10°
NaM 0.78 + 021 69 + 25 1.1 x 10*

A 399 + 146 102 + 35 3.9 x 10*
G nd’ nd’ <1.0 x 10°

478 + 6

C 7.29 + 0.69 0.24 1.5 x 10

833 + 5

T 473 + 0.42 027 5.7 %10

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S5. Kinetic data for insertion of dYTP opposite d5SICS in sequence

context 1I°

5'-d (TAATACGACTCACTATAGGGAGC)
3'-d (ATTATGCTGAGTGATATCCCTCGXTCTAGGTTACGGCAGGATCGC)

X(Template) ke (min) Ku (UM) kea/ Kng (M min™)

5SICS 291 + 076  6.04 + 1.9 48 x 10°
952 + 1.14 229 + 0.21 42 x 10°

150 = 1.10  0.37 + 0.07 4.1 x 10’

141 + 0.04  5.84 +0.20 24 %10°

123 + 0.24 20.8 + 2.86 5.9 x 10*

nd’ nd’ <1.0 x 10°

3.11 + 0.53 159 + 2.34 1.9 x 10°

062 + 020 743 + 424 8.5 x 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S6. Kinetic data for insertion of dYTP opposite dMMO2, d5FM, or dNaM

in sequence context II°

5'-d (TAATACGACTCACTATAGGGAGC)

3'-d (ATTATGCTGAGTGATATCCCTCGXTCTAGGTTACGGCAGGATCGC)

X(Template)  dYTP ke (min’) Ku (UM) kea/ Ky M min™)
MMO2 5SICS 107 £+ 24 0.16 + 0.04 6.6 x 10’
MMO2 152 + 34 834 + 38 1.8 x 10°
A 174 + 4.1 10.2 +3.3 1.7 x 10°
G 0.16 = 0.001 203 + 5.0 7.9 x 10°
C 0.65 £ 0.04 219 + 46 3.0 x 10°
T 121 + 0.06 235 + 123 5.2 x10°
5FM 5SICS 123 £ 26  0.15 + 0.04 8.0 x 10’
5FM 537 £ 033 198 + 0.39 2.7 x 10°
A 226 + 4.1 74 + 1.5 3.1 x 10°
G 016 + 0.02 135 + 52 1.2 x 10°
C 1.15 + 0.01 152 + 88 75 x 10°
T 295 + 0.64 253 + 158 1.2 x 10*
NaM 5SICS 124 + 36 022 + 0.04 5.5 x 10’
NaM 536 £ 099 1.11 + 0.08 4.8 x 10°
A 219 + 42 153 £ 1.2 14 x 10°
G 0.1+ 0.003  26.68 + 3.2 3.7 x 10°
C 0.63 £ 0.19 983 + 104 6.4 x 10°
T 1.18 = 035 141 + 17.9 83 x 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S7. Kinetic data for extension of dN:d5SICS by dATP insertion in sequence
context II°

5'-d (TAATACGACTCACTATAGGGAGCY)
3'-d (ATTATGCTGAGTGATATCCCTCGXTCTAGGTTACGGCAGGATCGC)

X(Template) Y ke (min’) Ku (UM) kea/ Ky M min™)

5SICS MMO2 433 + 1.17  13.5 + 3.79 32 x 10°
5FM 728 + 141  5.82 + 1.70 1.3 x 10°

NaM 2.15 + 0.18  3.15 + 1.29 6.8 x 10°

5SICS nd’ nd’ <1.0 x 10°

A 0.10 £ 0.03 294 + 159 3.6 x 10°

G 0212 + 0.04 324 + 35 6.5 x 10

C nd’ nd’ <1.0 x 10°

T 499 + 032 120 = 0.3 3.3 x 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S8. Kinetic data for extension of dN:dMMO2, dN:d5FM, and dN:dNaM by dATP
insertion in sequence context II°

5'-d (TAATACGACTCACTATAGGGAGCY)
3'-d (ATTATGCTGAGTGATATCCCTCGXTCTAGGTTACGGCAGGATCGC)

X(Template) Y ke (min’) Ku (UM) kea/ Kng (M min™)

MMO2 5SICS 124 + 1.44 730 + 2.39 1.7 x 10°
MMO2 nd’ nd’ <1.0 x 10°

A 042 + 0.12 384 + 12.5 1.1 x 10*

G nd’ nd’ <1.0 x 10°

C 491 + 0.56 112 + 2.41 44 x10°

T 6.67 £ 099 337 + 0.51 2.0 x 10°

5FM 5SICS 132 + 031 1.63 = 0.02 8.2 x 10°
5FM nd’ nd’ <1.0 x 10°

A 0.59 + 0.06 134 + 4.0 44 % 10*

G nd’ nd’ <1.0 x 10°

C 717 £ 0.60  4.76 = 0.77 1.5 x 10°

T 697 + 1.46 1.72 £ 0.23 4.1 x 10°

NaM 5SICS 173 £ 5.9 4.16 +1.40 4.1x 10°
NaM nd’ nd’ <1.0 x 10°

A 034 + 0.17 23.8 + 12.7 14 % 10*

G nd’ nd’ <1.0 x 10°

C 6.29 + 0.83 21.0 + 6.1 3.0 x 10°

T 566 = 028  6.85 + 0.80 83 x 10°

* See Experimental Section for experimental details. ® Rates too slow to independently determine kcar and Km.
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Table S9. Kinetic data for insertion of dNaM opposite d5SICS in sequence
context III°

5'-d (TAATACGACTCACTATAGGGAGT)
3'-d (ATTATGCTGAGTGATATCCCTCAXTCTAGGTTACGGCAGGATCGC)

X(Template) dYTP ke (min’) Ku (UM) kea/ Kng (M min™)

5SICS NaM 204 + 441 344 + 137 5.9 x 10°

* See Experimental Section for experimental details.

Table S10 Kinetic data for insertion of dNaM opposite d5SICS in sequence
context IV°

5'-d (TAATACGACTCACTATAGGGAGG)
3'-d (ATTATGCTGAGTGATATCCCTCCXTCTAGGTTACGGCAGGATCGC)

X(Template) dYTP ke (min’) Ku (UM) kea/ Kng (M min™)

5SICS NaM 290 £ 7.7 045 + 0.06 6.4 x 10’

* See Experimental Section for experimental details.
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1) 2)

5'-d(TAATACGACTCACTATAGGGAGA) « dNaMTP 5'-d(TAATACGACTCACTATAGGGAGdNaM) « dCTP
3-d(ATTATGCTGAGTGATATCCCTCI(d5SICS)GC TAGGTTACGGCAGGATCGC) 3-d(ATTATGCTGAGTGATATCCCTCI(d5SICS)GCTAGGTTACGGCAGGATCGC)
dNaMTP insertion (context I) dNaMTP extension (context I)
20 T 4 T T T T T
.
~10 [ - — L y =m0*m1/(m0+m?2) ]
E y = m0*m1/(m0+m2) £ 2 i Value Error
P Value Emor = m1 3.9397 | 0.15693
2 m1 21.97 | 2.0553 g m2 | 1.4833 | 0.21273
5 m2 | 4.0333 | 1.0667 b 1F Chisq | 0.19853 NA 7]
Chisq | 11.543 NA R| 0.99332 NA
R| 0.98283 NA
0 r ] 0+ B
_5 1 1 1 1 Il A1 n 1 1 Il L
5 0 5 10 15 20 25 5 0 5 10 15 20 2
dNaMTP(uM )

“--m---- uﬁ.“‘ﬂﬂﬂﬂ

dNaMTP [pM] 20 10 5 2 1 05 02 01 0.05 dCTP [pM] 20 10 5 2 1 05 02 01 0.05

3) 4)
5'-d(TAATACGACTCACTATAGGGAGC) « dNaMTP 5'-d(TAATACGACTCACTATAGGGAGdNaM) « dATP
3-d(ATTATGCTGAGTGATATCCCTCG(d5SICS)IC TAGGTTACGGCAGGATCGC) 3-d(ATTATGCTGAGTGATATCCCTCG(d5SICS) TCTAGGTTACGGCAGGATCGC)
dNaMTP insertion (context Il) dNaMTP extension (context Il)
20 / T T T T T T 25 T T T T T
° 2
15 | E F
15 F =
10 | y =m0 m1/m0+m2) ] —~ y = m0*m1/(m0+m2)
g Value Error E Value Eror
3 m1 | 15679 0.52922 1L m1 2.654 | 0.059251 | -
5 L m2 | 0.20005 | 0.030848 ] m2 2.9661 0.2036
Chisq | 4.7983 NA Chisq | 0.014269 NA
R| 099023 NA 05 R|  0.99886 NA | ]
o ]
oF 3
5 ] 1 1 1 1 05 ., . . .
-2 0 2 4 6 8 10 12 :
NaMTP(M) 5 0 5 10 15 20 25

JATPWM)

dNaMTP [pM] 0.02 0.050.1 02 05 1 2 5 10 dATP [pM] 005 01 02 05 1 2 5 10 20

Figure S1. Raw gel data and plots of representative data (dNaMTP insertion opposite
d5SICS and extension in sequence context | and Il)
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Acq. Fila: UBLZLU/UUS.wilr

W STOF M5: 0.198 min from 062107008 wiff Agilent
1.7¢5
1.7¢5
1.666
165
1.565
1.565
1465
1,466
13¢5
1.385
1.2¢5
1.2e5
115 .
1.1e5 F.
1.085
9504
9.004]
8.5e4 OH
8.0e4 3a
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6.504 1
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5.0e4
4504
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3.0e4
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1.5e4 4
1.0e4

5000.0

o.0¥

HO.
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261{3190

OMe

288, : 086

275.1441
Fy
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HRMS caled for C13H17F04 (MNa+) 279.1002, found 279.1003.

2§0.1044

303.1383

1.1062 580 2773 293.1589
L L, donmosy |

_-305.1566
A l 4. A

2850 255 280

265

270

278
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Acg. File: 062107007.wiff
W +TOF MS: 0.278 min from 082107007 Wit Agllent Max. 7.9e5 counts.

8704 5812312
8.5e4

8.0s4
° HRMS calcd for C34H35FO6 (MNa+) 581.2310, found 581.2312
7504
7.0e4
6.504
6.0¢4 E
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5084 OH

4a
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4.004
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2.0e4

1.504

1.0e4 43 2300 597.2061

BSARR2 oo eam2 s81.5284 589.3958
§000.0 5t,4194 _L 5533677 573.4687 sialsdor i 8.2120
L J}u. " N bna b dalhs L ) J
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00
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Acq. File: 090707002.wiff
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]
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J .JL A A
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Acg. File: 051007004 .wiff
W STOF MS: 0.128 fo 0.236 min from 051007004.wiff Agllent Max. 2.3e5 counts.|
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0'0’ - i A & N 2k
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Acg. File: 051007011.wiff
Max. 4.3e5 counts.

W TGF M5 0,110 (0 0.210 min from 051007011 wilf Agiient
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Polarity/Scan Type: Positive Sample Mame: rbysS757 Acq. I lay, June 21, 2007
le: 062107004.wiff
W +TOF MS: 0.215 min from 062107004.wiff Agilent Max. 4.3e5 counts. |

2.165
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