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Figure S1. MALDI-MS of peptide UNG2(a.a.1-19). Sequence: MIGQKTLYSFFSPSPARKR; predicted
monoisotopic mass =2213.2 Da.
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Figure S2. MALDI-MS of peptide pThr6-UNG2(a.a.1-19). Sequence: MIGQKpTLY SFFSPSPARKR;
predicted monoisotopic mass = 2293.2 Da.
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Figure S3. MALDI-MS of peptide pTyr8-UNG2(a.a.1-19). Sequence: MIGQKTLpY SFFSPSPARKR;
predicted monoisotopic mass = 2293.2 Da.
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Figure S4. MALDI-MS of 11mer peptide pThr6-UNG2(a.a.1-11)-Nbz. Sequence: MIGQKpTLY SFF-
Nbz; predicted monoisotopic mass = 1572.7 Da.
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Figure S5. MALDI-MS of 29mer peptide His-TEV-pTyr8-UNG2(a.a.1-11)-Nbz. Sequence:
MHHHHHHKRKGENLYFQGMIGQKTLpY SFF-Nbz; predicted monoisotopic mass = 3846.8 Da.

Voyager Spec #1[BP = 3846.2, 1106]

100, 3847.78 1106

90+
801
704
601

504

% Intensity

40

30

2] 1924.11 pes.66
p70H ko
3448.12 l i [3880.64

10- 1261.80 1966.38 i r'i’ 3$28.03

1493.59 5 {
a _ 3229.45| aghdih
1006.37 1993.66 295268 f| -F, 4096.15

£98 .11 223211 bk17
() -TARSF IR T .J...;.“l b LR L .LL EPTRALV kB AL AL B ...r‘! ' B I i I O ..J.J.A.LMLJAM.LMMM 0
999.0 1799.6 2600.2 3400.8 4201.4 5002.0
Mass (m/z)




Figure S6. MALDI-MS of peptide PogoLigase. Sequence: Fluorescein-Ahx-SAVLQKKITDYFHPKK;
predicted monoisotopic mass = 2373.2 Da.
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Figure S7. MALDI-MS of peptide SMARCAL(a.a.5-30) (SMARCAL). Sequence: Fluorescein-Ahx-
LTEEQRKKIEENRQKALARRAEKLLA; predicted monoisotopic mass = 3591.9 Da.
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Figure S8. ESI-MS of UNG catalytic domain, which was used as a standard control to test instrument
accuracy. Predicted monoisotopic mass = 25489.0 Da; observed mass = 25494.6 + 4.0 Da (mean + SD).
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Figure S9. Representative trace from the purification of pThr6-UNG2 from UNG2(a.a.12-313, S12C)
using Mono S chromatography. The fractions indicated by the dashes beginning at ~200 min were
separated on SDS-PAGE, and the gel was then stained with Coomassie.

pThr6-UNG2 Mono S Purification

60- * -25
— Abs @ 280nm
(mAU)
""" Conductance
(mS/cm)
O : LiLliiiill 1 5
150 200 250 300
Minutes after Injection
50 —- # *
5748 e T S e ey <P THr6-UNG2

4
UNG2(a.a.12-313, S12C)



Figure S10. Intermediates and final product during pTyr8-UNG2 production. Shown on the Coomassie-
stained gel are the starting material UNG2(a.a.12-313, S12C), the His-TEV-pTyr8-UNG2 construct after
Ni*" column purification, and the final pTyr8-UNG2 after TEV cleavage.

His-
c12- TEV- pys-
313 PY8 UNG2
75— "

50—w—w

-

37—
- ——

11



Figure S11. Steady-state kinetics data for UNG2, UNG2(S12C), and phosphorylated semisynthetic

proteins.
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Figure S12. Displacement of PogoLigase peptide from PCNA using UNG2 or UNG2(S12C). Note that
the UNG?2 data is also shown in Fig. 2C of the main text.
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Figure S13. (A) Binding data obtained by equilibrating SMARCAL peptide with increasing
concentrations of RPA that was pre-bound to dT(31) ssDNA. (B) Competition experiment during which
UNG?2 was used to displace SMARCAL peptide from dT(31)-bound RPA. The Hill slope for the curve
in (B) was -1.7.
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Figure S14. (A) Steady-state kinetics data for the mutant UNG2 construct that has an N-terminal
cysteine before Metl and also has the wild-type cysteines mutated to alanines. The substrate used was
the same as that in Table 1 and Fig. S11. (B) Left, Image of a fluorescence scanned (Ex/Em: 495/520)
SDS-PAGE gel containing UNG2(Fluor). Right, Image of the same gel that was stained with Coomassie
after obtaining the fluorescence scan. On both gels, the MW of specific ladder bands are shown, and the

arrow is indicating UNG2(Fluor).
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