DPBBsf

DPBB-1E/E@DPBB-B connectingdoop
LBBBBBBBBLLLLLLLLBBBBBBBHHHHHHHHHHLLLLLLLLIBBBBBBEB LLLLLBBBBBLLLLLLLBBBBLLLLLLLBBBBBBBBBLLLLHHHLLLL LL
POLD P.abyssi PG.GFRLRYGRSRASGFA. fWGINPABMI .L . VDEFLA. 1GT - E. GAVV'T . PVTPAV IAF G DEVENNG. T STIGARM ERRME
POLD H.volcanii PG.GFRLRYGRARNHGEA. JAGVHPATMH .1 . VDDFIA. TGT . GGVV .PVTEYLVNF GEFVENNE. PTRIGN
POLD A.profondus KG.GFRLRYGRARNSGFA. G INP V.I.ADGFIA.IGT. \GGVV .PVTEILINYGDFLENN]| PT?IGAI
POLD K.cryptofilum 1G.dFRLRYGRARNTGLA. STGMIPAEMY .L . IDSFIA. VGT .| VM . PVTBVL IG Y GE[FLENNJ . PTK IGM
POLD M. lumimyensis ¥G.qLRLRYGRGRT TGLA. ALAINPARMF .A. LDDFLA. VGT . AVT .PCDEVLLP Y GE[FMENNH. VIRIGS
POLD Loki 1G.GHRIRYGRSRNTGLA. AVGIHPASMG .1 . IDDFLA. IGT. CVC .PVSBILFGYGE[FVENNE. PHFIGS
POLD Thaumarchaeota 16. dFRIRYGRCWTGLA. BTG IHPVVPI .1 . INHATV. VGT . SIA. LVDDIL I8YGDFLENNfR. ASE IAV
RNAP-I S.cerevisiae(5m5x) NGFNAVVAVISYTGYDMDDAMI IKSADERG . HGYGT IR .RT HY 16 DfE ss . Bev cs RewppB 1T 1P HAF P S RMEV G/ vy ORL REMVN R . FO
RNAP-II S.cerevisiae (2e2i) AGONATVATACYSGYNQEDBMIMNOsB1DRG . IFRSLTT .k 1 FY 16 Df{F as M-llo. Mor 161 TY REP LI NP HAT P S RMEF G Hr vY ORL RHMVD DK . THA
RNAP-III S.cerevisiae (6£41) AGONATVAVMSYSGYDIEDALVINKSSIDRG . FGRCEQN .RRPBLGDfF ssBHB0. MGV CG I TVKPPIIMIPHGFP S RMEF G B YY QKL KHMVL DK . MHA
RNAP T.kodakarensis(4qiw) AGONFVVAVLSYHG YNMEDAV T TERG.IARSTDL.RIFELGDEFASRHM0. BGvIGL IvPPPLT PHG‘IPSRM TGV YY ORLHEMVADK . MHA]
RNAP S.shibatae (2ubl) AGNNATLAVISFTGYNMEDEI IMIRSSVERG . MYRSTDL .R1PS IGDfFAs M:lo. MGV IGMLI PPPVI INPHAL P S RMEF GV YY QKL HEMVADK . THA
RNAP E.coli (6asx) LGQNMRVAFMPWNGYNFEDSIL mVVQ.EDﬂFTTI.K.RR PG D@EMAG .WGVISKINP. BIVINPLGVPSRMNVGYMYMLEKLNHEL VD . g2
RNAP T.thermophylus(205i) LGQB‘VLVAIMPFDGYNFEDAIV EE LLKRD . E)Y TSI QK .RKLQVGDELAN (GVVAK I L PV DVI INPLGVP S RMNVGOMFI ML YHMVE DK . MA
QDE-1 N.Crassa(2j70) ....IRHHKT...... .NDGVGRMSREV. .. ... ...........5vQG.. Bcfllstllcvwy . .. .. .1ETYP...............BriEv.B8vASETR

DPBB-2(/DPBB-A

BBBEBBBEBLLLLLBEBBBBHHHHHHHHLLLLBBBBEBLLLLLLLLLLBBBBEEBBBBBELLLLLLLLLLLLLLLLLLLLLLLB BBLLLLLLLLLLLLLL
POLD P.abyssi FDATDAPIT . LKP@BI ILSKEAGRYLL. IG . HLV: .. pvr Brak RRiC] DAVML
POLD H.volcanii 'Y DMTDLEVT. L IVLSNGAAQHMM.IGAHLVIGLAP .. VVG MGF. A.T'I‘AAVGY PYF DCVML
POLD A.profondus YDMTDLPLT. LKPODI VI SKSCAEYLV. IG . HLVIGLAPHE . . .. ..8AGVLGRVIGF..........VDMIACYAHPYF DSVML
POLD K.cryptofilum FDAVNAVLT. L TIIIPRAAAKYLL.IG.HLVIGIAPHE.. .. . FVANLARLIGF..........TNADVIFAHPFL, DSIML
POLD M. lumimyensis FDMTDVEVT. LRVODI IPSISCGDYMV. VG . ELTIGLAPHT. . .. ..8GGILC ......TRTNVGYGHPFF DSV IL
POLD Loki YDATDIPLT.L TILSDDCARYFI.VG.QLVVGLAPHE. . .. ..BAGTIG ......SPARSTIYAHPFW. DGIML
POLD Thaumarchaeota FDATNEPLT. LIM VVLPnglHLL,VG.HLIVGLAP ..BVGIIGRIIGF..........TNSQVCLIHPVW SIML
RNAP-I S.cerevisiae(5m5x) APRSVISPDPNIETNEIGVPPVFAVKLT. KNRDVVLMNRQP! . SMMGHRVRVLEN.. ... .....EKTIRIHYANTGAY MNMHE
RNAP-TII S.cerevisiae (2e2i) SARTVISGDPNLELBOVGVPKS IAKTLTMDN . DPVLFNRQP . SYMBHRVKVI .P..........YSTFRINLSVTSP MNL HV
RNAP-III S.cerevisiae (6f41) SGRTVISPDPNLSIDEVAVEDR LTEDG . DVVLEFNRQP) SILSHYAKIR.P..........WRTFRINECVCTP MNL HV
RNAP T.kodakarensis(4qiw) SARTVISPDPMISINEVGVPLAVAMELTEDG . DVVLFNRQPSLHRM. .. .. .SIMAHRVRVM.P.. ... ..... YRTFRINLPVCPP MNL HV
RNAP S.shibatae (2ubl) SSRTVISPDPNISIDEVGVEE T IARTLTTDG . DVVLFNRQP) . SMMRHRVRVL .K.. ... .....GLTFRINLLVCPP MNLHV
RNAP E.coli (6asx) SGRSVITVGPYL CGLPKKMALELF. .REHPVLLNRAP! GIQAFEPVLI.E..........GKAIQLHPLVCAAY| MAV HV
RNAP T.thermophylus(205i) SGRSVIVVGPQLE CGLPKRMALELF. .HGKVVLLNRAP! GIQAFQPVLV.E..........GQSIQLHPLVCEAF MAV HV
QDE-1 N.Crassa(2j70) Rsavrymr..... EFBVHVG. . .......DCDVLVARSPAHFP. .. ... .. BDIORVRAV . FKPELHSLKDVIIFS TKGDVPIARKL SGGBY IlMAnv cw

Conserveda
a-helix

HHHHHHHHHHHEL
POLD P.abyssi YAKEVIGGRP
POLD P.pacificus . .KYTKEIIGGRP
POLD H.volcanii . .KFLRBDLIAGRP
POLD A.profondus . .KYLSDIVAGRP
POLD M.barkeri . .KYIRDLIAGRP
POLD K.cryptofilum . . KYLKBAVMGRIP
RNAP-I S.cerevisiae(5m5x) SPRNMYQCOMGKQ
RNAP-II S.cerevisiae (2e2i) SPRNTYQSAMGKO
RNAP-III S.cerevisiae (6f41) SPRNTYQCAMGRO
RNAP T.kodakarensis(4giw) APRNTYGAGMAKQ
RNAP S.shibatae (2ubl) spRNTY@sminko
RNAP E.coli (6asx) ANRALMGANMOROQ
RNAP T.thermophylus(205i) ANRALMGSNMQTQ
QDE-1 N.Crassa(2j70) rsR. . 1@LGLsKT

Zn-Ig/En7 n-ll In-IE/EEn7

LBBBBBBLLLLLLL LLU_.LLLU_.LLLLLLLLLLLLLLLL———————LBBBEBBLHHHHHHHI-H{PH—IHHH
POLD P.abyssi vABVEIAFFKEPK . JGHVGEEHL. .. . [@p . (35) . PYARRKIRPSELINRAMENVKV
POLD H.volcanii QISVRLGOR! foarcrxsk. .. . g . (33) . SAEWQDVDLN SE YRDALERVGE
POLD A.profondus EIBVETALRREKE. BGKEGFWLK. .. . k. GG. (28) . PYLRRKINI REF YEEALKNLNE
POLD K.cryptofilum ALRIGRKGESRTTIFR.. .. . Helcs. 27) . jswmxwwomwm
POLD M. luminyensis . MGVROMPD. BGKNTFLCS. .. . JBreBca. (09) . .HTLPORIDLNGMLATAMKRTG
POLD Loki . IKIBVCRK .@GRETIFNS. ... i 13 . (38) . SSSEATFNIKSHLDSILKASQ .
POLD Thaumarchaeota SEYABIANRF@NN. BKLPSIGTR. .. . BrEY2. (32) . TYSPVNYSLKTAVEEAQRKLGL
RNAP-I S.cerevisiae(5m5x) y1@asv. . . .JRE.fes e rro0sverIGSTSTV M. (38) . ETTTVAI PFVIKYLDSELSAMG
RNAP-II S.cerevisiae (2e2i) AFRV JBGI.BGLMIVIAKLNHNQFE. . .. . (02) . DIYQIHIPYAAKLLFQEIMAMN
RNAP-III S.cerevisiae (6£41) I ... .00 BGLMGYSGWCTT. .. ... .. KS . (02) . NIIKMTIPYARKLLFQELLSMY
RNAP T.kodakarensis(4qiw) KTEVWY. .. .BES. BGHIALEDKRRGKVY . GE . (02) . RI SKVEMSYAFKLLLDELKAMV
RNAP S.shibatae (2ubl) RTTIYV....HDO.BGYIGWYDKNKNKYV.. . .. GD . (02) . NLFPVTVSYAFKLLIQEIMSMI

S4 Figure



