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SbEmEREUNAE BbEERREUES AbkEBERUAS SrEEDRRUSS abEEREYAN AabEERRROAG

AbEmEmRRyan

maa

species 9°N EAGKYLLKV. INAEKME| Hi 935
kodakaraensis EAGRYLLKV. NAEKME H] 936
furiosus EAGKYLLRV. INAEKME| Hi 925
jannaschii SCAEYFVKVAN| INVKKKE| Hi 860
maripaludis SCMDYFLNVSG| INVNTRE| Hi 854
volcanii GAAQHMMOQTAD EIEERD E 925
species NRC-1 GAADHMLKTAD DLDDRD E 898
fulgidus SGAEYLLRVAN]| INAKSVE| Hi 866
acidophilum KAAKYLFNVSRET SLESEE H 799
species 9°N II@FSDVL DD

kodakaraensis IIGFSDVL DD

furiosus IIGFVDAL DD

jannaschii IIGYTKAN DD

maripaludis IIGYSNAN DD

volcanii VVEFTTAA DD

species NRC-1 VABFTSAS DD

fulgidus IIGFSDVL DD

acidophilum II@FSDVNAF] DD

species 9°N K| VTTRL S

kodakaraensis K| VTTRL S

furiosus K| ITTRL S

jannaschii (0] LTTIL G

maripaludis (0] LTTIL G

volcanii (0] MSSRI D

species NRC-1 DK MSSRI Di

fulgidus DK (o) LTAI

acidophilum ST L) LSVLIN]

species 9°N KE-IKFIERVEDRLGKPE IKF@HD OBGD
kodakaraensis KE-VKVIERVEDRLGKPE IKF@HD OBGD

furiosus KELVRVIEGVEDRLGKPE IKF@HD OBEGD|
jannaschii KEVKEFMETVEDRLGKPEQ IGY@HE THRGS
maripaludis KEIKKMMETIEDRLDKDSQ IGY@HE THRGS

volcanii DDWEDEVTIAEEYLGTDRE FDHEHD THRGS

species NRC-1 EDVADLITLAESTVGTDEE FGH THRGS

fulgidus KEMEDYVEKVKDRLKDESRFCELFF@HD SHEKT)
acidophilum AEIEDTMMTMKVRIKKTGTI SSY@MD, TEGT

species 9°N EHH]| TILNSHLI T N 1134
kodakaraensis EHH| TIINS T, N 1135
furiosus QHY] TILNS T N 1125
jannaschii TDERD| KVIQS LT S G 1059
maripaludis TDERD KVIQS LT S G 1053
volcanii ETD] RVIEY] LT S G 1125
species NRC-1 SVAETD| RVIEY] LT SREET) G 1098
fulgidus zlinn RVIN II SROEF N 1066
acidophilum DD VIST) MYGNF FS@EF] N 999
species 9°N PKEEG-KI S VEBRMLPTAKMLVTRYKVKDMTR 1183
kodakaraensis PKEEG-KI S IEBMLPTAKMLVTKYRVKDMTR 1184
furiosus P G-KI S IEBMLGTAKMLVANYNVKPMTR 1174
jannaschii PKEES-NLT S VEEMMDVAEKMAEEYNVND 1108
maripaludis RKEES-RLT| S VERMMNVSQTMAEKYDASDMIK 1102
volcanii REGEG-RVN| HQOGSVNEMMDTAIQVAEEFDCRDMTK 1174
species NRC-1 REGEG-RVN| HEGSVNEMMDTAMRVATEYDCREMTK 1147
fulgidus LKEEN-KLT) HSSSI LELSKFLCENFNVSSMTK 1115
acidophilum OKEESTSLT) IHKISV LNETLKIAENYRLPDELK 1049
species 9°N ICLTEKDIKTLEETVLPEKQRTLLGFSADVCEKMIKERTGSSNGKNGY 1233
kodakaraensis ICITEKDIKTLEENVFPEKQRTLMGFSADICEKMVKERTGHSNGKNGY 1234
furiosus ICLTEKDIDSLEEYLFPEAQLTLIVDPNDICMKMIKERTG-ETVQGGL 1223
jannaschii LKIIKEGINSIE -———————— e 1123
maripaludis LEITIKSGIDSLBV-—————— = e e 1117
volcanii LEVLEKSLESVEE — = === == = = — o e e e e e 1189
species NRC-1 LEIMDRRLESVEE — = — = = = = = = — o e e e 1162
fulgidus LMLLEQETKSMBE — = — = — == = = — — m o o e e e 1130
acidophilum IDNLARTIKETP - —— === == == ——mm o m e e e 1064
species 9°N LDGFNGKNGKAKK-====—=—=—==— AKAENEAKREKMPKAEKSKDLK-=---- 1268
kodakaraensis LDEFNGKNGKASKKSGSLASKLSGKGKEPSKKKESAKPKRSEKVKNLTSF 1284
furiosus LENFNSSGNNGKK-=-===—=—— e JEKKEKKAK-=-==———m e 1245



M. jannaschii = =0 @—————-- NEKSRQ= === = = — o o o o - 1129
M. maripaludis = = —-———-- NDKRKQ === = = = — o o o 1123
H. volcanii = ——————- NDKNKQ=== == — e e e e e e e e e 1195
H. species NRC-1 = ——————- DDTNKQ— == == = = 1168
A. fulgidus = —===——= NGTEKQ=—— === m e e e e e e e 1136
T. acidophilum = ----- DTEEEEKPE === == — m e e e e e e e e 1073
T. species 9°N = —mmmmmmmmm o KEVKKEKAKTR-RKRISLDEFFGS- 1291
T. kodakaraensis EAAAKNEQARGTAGNAKKAESEKPKRKKRKGISLDEFFGS- 1324
P. furiosus = = @ =—mmmmmmmmmmeee o EKPKKK--KVISLDDEFSKR 1263
M. jannaschii =~ = =  ——emmmmmm VKLSDEFKIG 1139
M. maripaludis = = —-—mmmmmmmmm e VKIEDEFK-- 1131
H. volcanii =~ = = —o—mmmmmmmmm SGIADEM--- 1202
H. species NRC-1 = ——mmm SGISDEM--- 1175
A. fulgidus = = = —emmmmmemmmmmme VSISDEV--- 1143
T. acidophilum = = === e PREVKITGLDMY- 1085

Supplementary Figure 1. Multiple sequence alignment of polD amino acid sequences. (A)
The amino acid sequences of polD-S from 9°N, Thermococcus kodakarensis (GI1:57641837),
Pyrococcus furiosus (G1:2967437), Methanocaldococcus jannaschii (GI: 499172620),
Methanococcus maripaludis (G1:45357571), Haloferax volcanii (G1:490144623), Halobacterium
sp. NRC-1 (GI:15791200), Archaeoglobus fulgidus (GI: 499181746) and Thermoplasma
acidophilum (G1:499203109) were aligned using ClustalW. Conserved amino acids D507 and
H554 in the 3'-5' exonuclease active site that were mutated to alanine are highlighted in black.
(B) PolD-L (lacking inteins) amino acid sequences from 9°N, Thermococcus kodakarensis
(GI:57641838), Pyrococcus furiosus (G1:2967437), Methanocaldococcus jannaschii
(GI:499173567), Methanococcus maripaludis (G1:45047149), Haloferax volcanii
(GI:48927395), Halobacterium sp. NRC-1 (GI:15791139), Archaeoglobus fulgidus
(GI:11499311), and Thermoplasma acidophilum (G1:16081956) were aligned using ClustalW.
Catalytic aspartate residues (D964 and D966) essential for DNA polymerization (Shen et al.
2001) are highlighted in black. Conserved amino acids with 100% identity (red), 90% identity
(green) or 74% identity (yellow) are highlighted.



