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Table S1. Steady-state kinetic parameters for single-base incorporation at the (-1) position

(illustrated in Figure 1B) with a regular (Reg) or a DOB-ICL-harboring duplex (ICL). Steady-

state kinetic assays of single-nucleotide incorporation were performed at 37 °C with 60 nM

15/30-mer duplex, varying dNTP concentrations, 0.5-20 nM polymerase, 4 % (v/v) glycerol, 5

mM DTT, 50 mM NaCl, 5 mM MgCl,, and 100 ug mL™' bovine serum albumin (BSA) in 50 mM
Tris-HCI (pH 7.4). Assays with pol v contained 10% glycerol and 90 mM KCI. The correct

nucleotide is shown in italic.

Decrease in

TLS Template Nucle keat Ko anTp kcat/ Kin antp ’ efficiency
pols P otide (min™) (LM) (min™ uM™) relative to a
regular duplex”
poln  Reg  dTTP  55+0.5 0(')922; 6.0+ 1.6
dATP 14402  28+13 ©O fogf) 83 x10°
dCTP 0274002 150460 (18 To%]) “ 3.0x10%
dGTP 0334003 160430 (! To%A) “ 35x10%
ICL  dITP  44+01 84+07 2 ;‘LOQ{S )% 10-fold
dATP 098+006 8s+15 (11 fo(_)gz) 21 %102
dCTP 0324002 130430 33 To%ﬁ) < 48x10°
dGTP 085+0.12 230+80 7 fog"‘) < 71x107
polk  Reg  dTTP  14=4 0(.)231i 56+ 16
dATP  0.68+0.03 200430 O fo(.)gs )X 60x 107
dCTP 61403 630460 O TOE'O) < 17x10*
dGTP  35+02 260+50 12 fo(.)f) “ 23x10%
ICL  dTTP  69+06 63+18  1.1+03 50-fold
0.049 = (14 0.2) x .
datp O 360 + 50 0 13%10
0.095 + (3.0 0.3) x y
dcte 00 320 + 30 o 27%10
0.022 + (7.6 = 1.6) x .
doTp O 290 = 60 105 6.9 % 10
polt  Reg  dITP 89+08 61+08  15+03

S2



(1.4+0.3)

dATP 0.23+0.01 160+ 30 10° 9.3 x 10"
dCTP  0.16£0.01 590+ 140 2 To(')ﬂ) 16 x10%
dGTP 06933; 130£30 G f0%'9) “ 25x107
ICL  arrp 028+001 14+1 30 fo(.)gz) § 75-fold
dATP 0(.)(?3311 12027 @3 fo(.)f) “ 22x10°
dCTP %‘?33; 1%%%* (2.8 TOQS'” < 14x10%
dGTP %9858; 230+50 GO fo(.)sj) “ 15x 10"
polv  Reg  dTTP 0(.)(?(2)3381 32806 27 fo(.)f) *
dATP 0(')9332* 2u0x30 @3 fo(.)f) “ g5x107
dCTP 0(')93 ggi 190+40 8 fohl) “18x10?
dGTP 0(')9581i 440+ 110 23 To(')S'G) “ g5x10%
ICL  dTTP 0(')9382* 1010 60 To(')ﬂ) * 44-fold
dATP 0(')(.)(())(? g; 7ax12  O7 T0}5.6) * 0.16
dCTP 0(')9531* 260+30 OO fo(.)sj) 0,083
dGTP 0@98&&* 73125 1 fo(.)sj) 0,035
REVI  Reg  dTTP Oégggsi s0=10 1O fo%“) §
dATP 0(')9581* mox3o Ol TO%'@ “57%107
dCTP  1.0£0.1  2.0+04  050%0.11 310
dGTP %‘?33; 14020 I To(')“'@ 026
ICL  d4TTP 06(.)(())(?3 L 423 (1.7 TOQf) : 9-fold
‘
wr G e oo,
acte - O0E 39405 2.1 fo(.)f) 120
dGTP 06(.)(())33 1* 29+9 (72 fo?) x 0.42

IRV . —
MlSll’lCOI‘pOI‘athﬂ frequency,f— (kcat/Km,dNTP)incorrect/(kcat/Km,dNTP)correct~

Decrease in catalytic efficiency relative to an undamaged duplex is calculated from (kca/Km dNTp)undamaged,

dTTP/(kcat/Km,dNTP)ICL, dTTP-
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Figure S1. LC-MS/MS fragmentation of pol n-catalyzed primer extension with an ICL-

containing duplex. A (product ions of m/z 616.7, identical species as m/z 1646.5 but with -6

charge) and B (product ions of m/z 656.0, identical species as m/z 1751.0 but with -6 charge)

with product ions that matched theoretical fragmentation patterns labeled. Reactions contained 1

uM pol n, 2 uM primer-template complex; 2% (v/v) glycerol, four dNTPs (100 uM each), 5 mM
DTT, 50 mM NaCl, 5 mM MgCl,, and 50 pg mL" BSA in a total volume of 50 uL.
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Figure S2. Extracted ion chromatograms (A) and LC-MS/MS fragmentation of authentic
standards of full-length extension product (m/z 1646.5, [M-3H']") and a product with an extra
dA added at the 3'-end (m/z 1751.0, [M-3H']""). MS/MS fragmentation patterns are shown in B
(product ions of m/z 616.7, identical species as m/z 1646.5 but with -6 charge) and C (product
ions of m/z 656.0, identical species as m/z 1751.0 but with -6 charge)
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Figure S3. Extracted ion chromatograms and LC-MS/MS fragmentation of authentic standards
of two partially extended products (m/z 1127.8, [M-3H']> and m/z 1130.8, [M-3H'T"). (A)
Extracted ion chromatograms. (B) MS/MS fragmentation of m/z 1130.8, [M-3H']*". (C) MS/MS

fragmentation of m/z 1127.8, [M-3H7".
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