Supplemental information

Suppl. Fig. 1 Structure-based sequence alignment of MvNeil with human endonuclease VIII (Nei)-
like 1 (hNEIL1; PDB code 1TDH (29)), Escherichia coli Nei (EcoNei; PDB code 1K3W (23)),
Lactococcus lactis Fpg (LlaFpg; PDB code 1XC8 (50)), Bacillus stearothermophilus Fpg (BstFpg;
PDB code 1R2Y (48)), Escherichia coli Fpg (EcoFpg; PDB code 1K82 (22)) and Thermus
thermophilus Fpg (TthFpg; PDB code 1EES8 (24)). Secondary structure elements are shown above
the aligned sequences (3-strands as red arrows and o -helices as green tubes). Conserved residues
are highlighted in blue, and the two DNA-binding motifs (helix-two-turns-helix and zinc finger) are
boxed. The location of the aF-f9/10 loop of Fpg and putative lesion recognition of MvNeil is
indicated by a dark green box. The conserved arginine residue at the tip of the zinc(less) finger (277
in MvNeil and hNEIL1, and 252 in EcoNei) is indicated with an asterisk.

Suppl. Fig. 2 Void filling residues in Fpg/Nei enymes

(A) EcoNei-DNA (PDB code 1K3W; (23)). (B) MvNeil-DNA (PDB code 3A46). (C) LlaFpg-
DNA (PDB code 1KFV; (53)). Void filling amino acid residues are shown in gray for EcoNei, in
green for MvNeil and in beige for LlaFpg. The deoxyribitol moiety (dRbl or PED: pentane-3,4-
diol-5-phosphate), THF and Pr (1,3-propanediol) are shown in pink.



Supplemental Fig. 1
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MyNeil : MPEGPEVALTADILEKYFKGKTL-EYIDFISGRYSKSEPEGYDDFIANLPLKVENYD @ 56
hNEIL1 : MPEGPELHLASQFVWNEACRALVFGGCVEKS- -SVSRN-PE- -VPF-ESSAYRI-SAS @ 5O
EcoNei : -PEGPEIRRAADMNLEAAIKGKPLTDWWFA---FPQL-KT----YQSQLIGQHVTHVE : 48
LlaFpg : -PELPEVETVRRELEKRIVGQKI-ISIEAT--YPRMVLTGFEQLKKELTGKTIQGIS : 53
BstFpg : MPELPEVETIRRTLLPLIVGKTI -EDVRIFWPNIIRHPRDSEAFAARMIGQTVRGLE : 56
EcoFpg : -PELPEVETSRRGIEPHLVGATI -LHAVVRNGRLRWPYV - - -SEEIYRLSDQPVLSV] @ 52
TthFpg : -PELPEVETTRRRLRPLVLGOTL-RQVVH- - -RDPARYRN--TAL - -AEGRRILEVD : 48

— ] pa _ﬁ? ]3]
MwvNeil : TKGKFLWFELFDP - - -NDKSNEWYTWNTFGLTGMWSL - - - - - - FEAKYTRAVLSFD- : 103
ANEIL1 : ARGKELRLILSPLPGAQPQQEPLALVFRFGMSGSFQL - YPREE-LPRHAHLRFYTAFP : 1085
EcoNei : TRGKALLTHFS--------- NOLTLYSHNQLY GVWRVVDTGEEPQTTRVLRVKLQTA @ 96
LlaFpg : RRGKYLIFEIG--------- DDFRLISHLRMEGKYRL - ATLDAPREKHDHLTMKFA- @ 99
BstFpg : RRGKFLKFLLD---------- RDALISHLRMEGRYAVASAL -EPLEPHTHVVFCFTD @ 102
EcoFpg : RRAKYLLLELP---------- EGWITTHLGMSGSLRILPEE-LPPEKHDHVDLYMSN @ 98
TthFpg : RRGKFLLFALE--------- GGVELWVAHLGMTGGFRL - - - - - - EPTPHTRAALVLE- : 89
E?’ EE o
MwyNeil : --NELMAYFSDMBNFGTFRFSNSEKELKR-KL -NELGPDFLK -------- NDDIDIS : 148
ANEIL1 : PGPRLALCFVDIRRFGRWDLGG-------- KWQPGRGPCVLOEYQQFRE-SVLRN-L : 152
EcoNei : ---DKTILLYS---ASDIEMLRPEQLTTH-PFLORVGPDVLD--PNLTPEVVKERLL : 144
L1laFpg : ---DGQLIYADVRKFGTWELISTDQVLPY -FLEKKKIGPEPTY - - - - - EDFDEKLFRE : 147
BstFpg : ---GSELRYRDVRKFGTMHVYAKEEADRRPPLA-ELGPEPLSPAFSPAVLAERAVKT : 155
EcoFpg : ---GKVLRBYTDPRRFGAWLWTKELEGHNVLT - - -HLGPEPLSDDFNGEYLHQKCAKK : 149
TthFpg : ---GRTLYFHDPRRFGRLFGVRRGDYREI -PLLLRLGPEPL - -SEAFAFPGFFRG-L : 139
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MwvNeil : KIKKYKQPIVALLEMDOQKKIGSGLGNYLVAEILYRAKIDPHKLGSNLTDQET ------ : 199
ANEIL1 : ADKAFDRPICEALLDQR-FFNGIGNYLRAEILYRLKIPPFEKARSVLEALQQHRPSFE : 208
EcoNei : SPRFRNROFAGLLLDQA-FLAGLGNYLRVEILWOVGLTGNHKAKDLNAAQL - - - - - - : 194
LlaFpg : KLRKSTKKIKPYLLEQT-LVAGLGNIYVDEVLWL AKIHPEKETNQLIESSI ------ : 197
BstFpg : ----- KRSWKALLLDQT -VVAGFGNIYVDESLFRAGIL PGRPAASL SSKET - - - - - - : 200
EcoFpg : ----- KTALKPWLMDNK -LVVGYVGNIYASESLFIAAGIHPDRLASSLSLAEC------ : 194
TthFpg - KE-—SﬁRP_KﬂLLLDOE%hﬁﬁEUPNIYﬁDEﬂLFRﬂRLSPFRPARSLTEEEﬂ —————— : 187
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MyNeil : -------------- ENEWYWIKYETKLAYDS JNHIG- - - - - YMUNLENESSKIGRKN : 236
hNEIL1 : ELTLSQKIRTKLQNPDLLELCHSVPKEVVQL-GGR------- GYGSESGEEDF---- : 253
EcoNei : ----------on-- DALAHALLEIPRFSYATRG- - - - === --------mmmmmmm- Q : 214
LlaFpg = -------------- HLLHDSITEILQKAIKL AGGSSIR--TYSAL-G--STGK---- @ 230
BstFpg @ -------------- ERLHEEMVATIGEAVMK {GGSTVR. - -TYVNTQG- -EAGT ---- : 234
EcoFpg : -------------- ELLARVIKAVLLRSIEQ-GGTTLKDFLOSDG- - - -KPGY ---- @ 228
TthFpg @ -------------- RRLYRBALREVLAEAVEL {GGSTLSDQSYRQPDG- -LPGG---- : 223
Putative lesion recognition/oF-plo
po p1lo
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MwvNeil : YHPNIHPTEREF - -DFLVYRK-KK--DPNGNKVIADKIIGSGKNKRTTYWAPAIQKL : 288
hNEILY @ --------- AAFRAWLRCYGMPG------ - - - MSSLQDRH- - - -GRTIWFQGDPGPL : 288
EcoNei : VDENKHHG-BALF - -RFKVFHRDGEHCERCGSIIEKTTLS----- SBPFYWCPGCOH- : 262
LlaFpg = --------- - -MONELQWY GRTGEK|ICSRCGAELQKIKVA- - - - - GRGTHFCPVCOQK = 271
BstFpg @ --------- - -FQHHLY VY GRQGNHCKRCGTPIEKTVVA - - - - - GRGTHYCPRCOQR- : 274
EcoFpg : --------- - -FAQELQVYGRKGERCBYCGTPIVATKHA - - - - - QRATFYCRQCOK - : 268
TthFpg @ --------- - -FQTRHAVY GREGLHCPACGRPVERRVVA - - - - - GRGTHFECPTCQGE : 264
loop Zinc-finger motif ¥
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