Figure S1. Sequence alignments of subunits in Pol I and their homologs in Pol II.

The alignment is taken from Kuhn et al. 2007. Regions previously assigned to be of
conserved fold are underlined and marked green. Additional regions of conserved
fold derived from crosslinking and MS analysis are depicted in cyan (A-B cross-
links) and yellow (B*-B cross-links). All lysin residues involved in crosslinks are
bold. Additional regions of conserved fold might exist but cannot be predicted with

certainty.

Al190-Rpbl edited by hand according to 3D structure, EM density and crosslinking-MS

A150  ---wprskpvGs:ENSVDAGHNNARETRNSAROUINBIVEDNGG - FEVSCCINDUANCH 5o
Rpbl MVGQQYSSAPLRTVKEVQFGLFSPEEVRAISVAKIRFPETMDETQTRAKIGGLNDPRLGS 60
* *x kK *  x * * * * * Kk k Kk * *
2750 PLRNL CSTCGLDEKFCPGHQGHIELEVECYNPLEENQLYIYLRASCLECHHKKIKS i 1" 4
Rpbl IDRNLKCQTCQEGMNECPGHFGHIDLAKPVFHVGFIAKIKKVCECVCMHCGKLLLDEHNE 120
Kk Kk Kk Kk *khkkk Kkhkk Kk * * * * *
A190 VHRYACKLRLLQYGLIDESYKLDEITLGSLNSSMYTDDEAIEDNEDEMDGEGSKQSKDISS 175
Rpbl LMRQALAIKDSKKRFAAIWTLCKTKMVCE-=—————————————"———"—"———~—~——~—~—~—————— 149
*x k%
A190 TLLNELKSKRSEYVDMAIAKALSDGRTTERGSFTATVNDERKKLVHEFHKKLLSRGKCDN 235
Rppl - == TDVPSE--DDPTQLVSRGG 166
*
A190 CGMFSPKFRKDGFTKIFETALNEKQITNNRVKGFIRQODMIKKQKQAKKLDGSNEASANDE 295
Rpbl CGNTQPTIRKDGLKLVGS—-=———————=—=————"——"————~——————— ——— — ——— ———— —— —— 184
* % * * K ok Kk
A190 ESFDVGRNPTTRPKTGSTYILSTEVKNILDTVFRKEQCVLQYVFHSRPNLSRKLVKADSFE 355
Rpbl - WKKDRATGDADEPELRVLSTEEILNIFKHISVKDFTSLGEFNEVFSRPEWM 234

*

A190 EVMDVEVVPBTRFRLPSKLGEEVHENSONOL ESKVET TS DUTRDENDDE SKLOKDKVSLED 415

Rpbl ILTCLPVPPPPVRPSISFNESQRG---EDDLTFKLADI LKANISLETLEHNGAP-———-- 285
L * * * * * *
2190 AEYIPSRIMNAEVITONDVNAETDSTKAQG-RTSGKVEIPGVOALERKEGLFRKEMIGKE 175
Rpbl --HHAIEEAESLLQFHVATYMDNDIAGQPQALQKSGRPVKSIRARLKGKEGRIRGNLMGKR 344
* * * * KK * * KKK

490 VNYAARSVISPDPNIETNEIGVEBVFAVKLTYPEPVIAYNIAELRQAVINGPDKWEGATQ 537

Rpbl VDFSARTVISGDPNLELDQVGVPKSIAKTLTYPEVVTPYNIDRLTQLVRNGPNEHPGAKY 404
* * ok kkk kkk K * ok ok * *kkkk kk  kkk * ok ok kkk * Kk

2150  [ONBDESEWSHECYSVEQRKALANQLLTPSSNVSTHTLNKEYNRENRNRDVVENNEOBTE 505

Rpb1l VIRDSGDRIDLR-—==========-= YSKRAGDIQLQYGWKVERHIMDNDPVLFNRQPSL 450

* * * Kk kok ok * kk kkkk Kk

790 HKASMMGHKVRVLPNEKTLRLHYANTGAYNADFDGDEMNMHFPQNENARAEALNLANTDS 655

Rpbl HKMSMMAHRVKVIPYS-TFRLNLSVTSPYNADFDGDEMNLHVPQSEETRAELSQLCAVPL 509
*k kkk ok ok ok K * kK * dhkkkhkkhkkkhkk * kk ok * Kk *

a150  QYNNBISGSPVRCHIODHTSACVNHISKDSERIREQWOOWINGCTFPEDGHTTRSKIVIL 715

Rpbl QIVSPQSNKPCMGIVODTLCGIRKLTLRDTFIELDQVLNMLYWVPDWDG-~——==~~ VIP 561
* * ok * * * * * * * * * *

A190 PPTIFRPYPINTGROUITE VL LNVTPPDMPGINLI SKNKIKNEYWCKGSLENEVUERDGA 775

Rpbl TPAIIKPKPLWSGKQILSVAIP——------—- NGIHLQRFDEGTTLLSPKDNGMLIIDGQ 611

*x kK Kk kkk KKKk * % * * * x



2730 LLCGILDKSQYGASKYGIVHSLHEVYGPEVARKVLSVLGRLETNYITATAFTCGI L5 335

Rpbl IIFGVVEKKTVGSSNGGLIHVVTREKGPQVCAKLFGNIQKVVNFWLLHNGFSTGIGDT -~ 669
* * * ok * * * Kk ok kK * * *
A190 TAEGNKWRTDILKTSVDTCREAAAEVTNEDKDTPADDPELLKRLOEILRDNNKSGILDAV 895
Rpbl  ----- IADGPTMREITETIAEAKKKVLDVTKEAQAN-————————-- LLTAKHGMTLRES 713
* * K * * * * *
7190 ESSKVNATTSQUVSKCVEDGTHKKE PN sH0AMALSCAKGSNVNVSQINCELGQOATECE 955
Rpbl FEDNVVRFLNEARDKAGRLAEVNLKDLNNVKQOMVMAGSKGSFINIAQMSACVGQQSVEGK 773
* * * * * ok k ok * * * Kk Kk * %
A100  RVEVMVSGKEEBSFKPyE~DAY:GGYVKGRFYSCTRPQEYYFHCMACRECLIDTAVRTSR 1015
Rpbl RIAFGFVDRTLPHFSKDDYSPESKGFVENSYLRGLTPQEFFFHAMGGREGLIDTAVKTAE 833
* *kk Kk * * * Kk * ok ok kkokk ok ok ok ok ok ok ok ok
a150  FOVHORCHIKOUEGVEVSYPNSTRDADGEVOENYEEDAN- T TXESHNTOFEFCLDNYYA 1075
Rpbl TGYIQRRLVKALEDIMVHYDNTTRNSLGNVIQFIYGEDGMDAAHIEKQ-SLDTIGGSDAA 892
*k  kk ok Kk kK * ok k ok * * * Kk kk K * *
A190 L LKKY === == == = m oo 1080
Rpbl FEKRYRVDLLNTDHTLDPSLLESGSEILGDLKLQVLLDEEYKQLVKDRKFLREVFVDGEA 952
* ok * * * * * *
A190  ——m---- NPSALIEHLDVESALKYSKKTLKYRKKHSKEPHYKQSVKYDPVLAKYNPAKYL 1133
Rpbl NWPLPVNIRRIIQNAQQTFHIDHTKPSDLTIKDIVLGVKDLOENLLVLRGKNEIIQNAQR 1012

8190 GSVSENFODKLESFLDKNSKLFKSSDGVNEKKFRALMOLKYWRSLINPGEAVGITASQSY 1193

Rpbl DAVTLFCCLLRSRLATRRVLQEYRLTKQAFDWVLSNIEAQFLRSVVHPGEMVGVLAAQST 1072
* * Kx KKKk kK * kK

A150  GEPSTONTLNIFRFAGHGAANVILGIPRLREIVMT;SAAIKTPQUILEL: -~ SDEOR 751

Rpbl GEPATQMTLNTFHFAGVASKKVTSGVPRLKEILN-VAKNMKTPSLTVYLEPGHAADQEQA 1131
KAk KAXKKXXXKAKAKA KKK *Kk kK kKK kK * KK * * KK

2190 DTFCKSISKVLLSEVIDKVIVTETTGTSNTAGGNAARSYVIHMRFFDNNEYSEEYDVSKE 1311

Rpbl KLIRSAIEHTTLKSVTIASEIYYDPDPRSTVIPEDEEI IQLHFSLLDEEAEQSFDQQSPW 1191

* * * * * * *

2190 ELQNVISNQFIHLLEAAIVKEIKKQKRTTGPDIGVAVPRLQTDVANSSSNSKRLEEDNDE 1371

Rpbl LLRLELDRAAMNDKDLTMGQVGERIKQTFKNDLFVIWSEDNDEKLI IRCRVVRPKSLDAE 1251
* *  Kx * * * *

2190 EQSHKKTKQAVSYDEPDEDEIETMREAEKSSDEEGI DSDKESDSDSEDEDVDMNEQINKS 1431

Rpbl TEAEEDHMLKKITENTMLENT TLR- === === === === === = —— oo 1274

*
2190 IVEANNNMNKVORDRQSAIISHHRFITKYNFDDESGKWCEFKLELAADTEKLLMVNEVEE 1491
RPD1  mmm e e e GVEN 1278

2150  [EEEKSIIROIPHIDRCVHPEPENCKAVIVEECYNEONNNDOSARTDYDCHTSNOVARVER 1551

Rpbl IERVVMMKYDRKVPSPTGEYVKEPEWVLETDGVNLSEVMTVPG-IDPTRIYTNSFIDIME 1337
*  x R S i * x * *
A190 - 1610
Rpbl VLGIEAGRAALYKEVYNVIASDGSYVNYRHMALLVDVMTTQGGLTSVTRHGFNRSNTGAL 1398
E S I * * * * * x * R S *  x *  Kx
2150  WRMSYETTOQEUTRAVEDNEREQUDSPSARTVVGRINNVGTGSEDVEAK oxzn— 1664
Rpbl MRCSFEETVEILFEAGASAELDDCRGVSENVILGQMAPIGTGAFDVMIDEESLVKY 1453 ->CTD

* L * * * * * KKK KKK



Al135-Rpb2 edited by hand according to 3D structure, EM density and crosslinking-MS

A135 MSKVIKPPGQARTADFRTLERESRFINPPKDKSAFPLLOEAVQPHIGSFNALTEGPBGGE 60
Rpb2 MSDLANSE-KYYDEDPYGFEDESAPITAEDSWAVISAFFREKGLVSQQLDSFNQFVDYTL 59
* K * * kK * * *
A135 ENEGVKDIGEKVIFDGKPLNSEDEISNSGYLGNKLSVEVEOVSTARBMSNDGVESAVERK 120
Rpb2 QDIICEDS--TLILEQLAQHTTE----SDNISRKYEISFGKIYVTKPMVNE--SDGVTHA 111
* * * * * * ok k Kk * *
2135 [EPSESRORUSUNGREEERERNS!\\--~-~GEENLEEVRD-—~——--————- BEER 162
Rpb2 LYPQEARLRNLTYSSGLFVDVKKRTYEAIDVPGRELKYELIAEESEDDSESGKVFIGRLP 171
*k ok Kk ok * * * * ok * * kK
2155 UMLQSNRCHLNKMSPYELVQHKEESDEIGEYFIVNGTERLIRMLIVORFNHRMATIRPSF 220
Rpb2 IMLRSKNCYLSEATESDLYKLKECPFDMGGYFIINGSEKVLIAQERSAGNIVQVFKKAAP 231
* kK * ok * * * *kkkk kk kK *
2135 ANRGESWSHEGOTRSVRPDEESGENY v LN0GoyEERESH-RNEYIYBYMEERATCH 25
Rpb2 SPISHVAEIRSALEKGSRFISTLQVKLYGREGSSARTIKATLPYIKQDIPIVIIFRALGI 291
* * ok * * ok Kk * %

2135 [SDRETEDGH-NDVEDSENNDRESHUERE-«xr v -HEQNENOVEOWEG K~ /VFORSP 34
Rpb2 IPDGEILEHIC-YDVNDWQOMLEMLKPCVEDG--~--FVIQDRETALDFIGR--RGTALGIK 344
* kK * * kK * *  * * * *

2135 DoSDLEEEVEDRIVENERCK G~—S00 KERIUENURKIVSIVA < s BDNEDHT0:0 400
Rpb2 KEKRIQYAKDILOKEFLPHITQLEGFESRKAFFLGYMINRLLLCALDRKDODDRDHFGKK 404

* * ok * * * * * * *
A135 EVIECERIYCMILKERKIDEYHONTEAQVRMD INRGMAINFKDKRYMSRVLMRVNENEGSK 460
Rpb2 RLDLAGPLLAQLFKTLFKKLTKDIFRYMORTVEEAHDFNMK -~ ----—~ LAINAKTITSG 456
* ok Kk * * *  * * *  x

2155  EONBESEGNEWSOSGLDL00vSCYIABRINSYRRNSHERNY: - G5 - 0LKITIVERE 520

Rpb2 LKYALATGNWGEQK-KAMSSRAGVSQVLNRYTYSSTLSHLRRTN-TPIGRDGKLAKPRQL 514
* kK Kk Kk * * * * Kk Kk * *  x
2135 [EESHESHCVANEDESPECINANANKCRTS 00SPYSEIBSHINSHEA>2 51 Tr2AG 550
Rpb2 HNTHWGLVCPAETPEGQACGLVKNLSLMSCISVG-TDPMPIITFLSEWGMEPLEDYVPHQ 573
* * * * * Kk Kk * KKk * Kx * * * * *
A135 - PSLCEVOIDERIE GV S HEQEKITADTERYWKVEGK TPGLPIDLEIG----YVPPSTRGQ- 636
Rpb?2 SPDATRVFVNGVWHGV--HRNPARLMETLRTLRRKGDINPEVSMIRDIREKELKIFTDAGRV 633
* * * * * KK * *
A135 YPGLYLFGG-—--—--—- HSRMLRPVRYLPLDK-—=--—=-—=-—=-—————————— EDIV 662
Rpb?2 YRPLFIVEDDESLGHKELKVRKGHIAKLMATEYQDIEGGFEDVEEYTWSSLLNEGLVEYI 693
* * *
A135 GPFEQVYMNTAVTPQETIQ-~===========—————————— NNVETHVEETPINGHSTIA 701
Rpb?2 DAEEEESILIAMQPEDLEPAEANEENDLDVDPAKRIRVSHHATTFTHCEIHPSMILGVAA 753
* * * * * Kk Kk * * Kx *

7735 NLTPFSDENQSPRNMYQCQMGKQTMGTEGVALCHRSDNKLYRLOTGQTPIVKANLYIC 741

Rpb?2 SIIPFPDHNQSPRNTYQSAMGKQAMGVFLTNYNVRMDTMANILYYPQKPLGTTRAMEYLK 813
XKk kK Kk KkKkKkKk kK KKK K KK *  x * *  x
2135 EDNEENGENAVVAVESYNCYDMDDRNISNKSHPERGEGVGIUURIEK DLALNRNRCD? 020
Rpb?2 FRELPAGQONAIVAIACYSGYNQEDSMIMNQSSIDRGLFRSLFFRSYMDQEKKYGMSITET 873
*x kK kk kK * kK R Ik S S * Kx
A135 ITQHFGFGNDEWPKEWLEREDEDGHPY GV VERGDPICA Y FDDT -~ - -——~- LNKTKIKT 873
Rpb?2 FEKPQRTNTLRMKHGTYDKLDDDGLIAPGVRVSGEDVIIGKTTPISPDEEELGQRTAYHS 933
KKKk KKK * * *  x *
a13s  vassee:EEUNDIGDESHKo: -~ EONVSTRVRIRRIFOUCDRFSSREGORGUOSER 530
Rpb?2 KRDASTPLRSTENGIVDQVLVTTNQDGLKFVKVRVRTTKIPQIGDKFASRHGQKGTIGIT 993
L * * * KAXKKKAKAKX KAAXKK KK

7735 WETIDMPESETGIQPDITINPHAFPSRMTTGMFVESLAGKAGALHGIAQDSTEW  Fiif o0 590
Rpb2 YRREDMPFTAEGIVPDLIINPHAIPSRMTVAHLIECLLSKVAALSGNEGDASPFT----D 1049

* Kk Kk Kk KKk kK KKK KKK KAk KKK *  x * * K Kk * * *

455 IPADYFGEQLAKAGYNYHGNEPMYSGATGEELRADIYVGVVYYORLRHMVNDKEQVRSTG 1050



Rpb2 ITVEGISKLLREHGYQSRGFEVMYNGHTGKKLMAQIFFGPTYYQRLRHMVDDKIHARARG 1109

* * * * ok kk ok kK * ok Kk * khkkkkkkkk kK * *
735 PUNSLTMQPVKGRKRHGGIRVGEMERDALIGHGTSFLLODRLLNSSDYTQASVCRECGST -0
Rpb2 PMQVLTRQPVEGRSRDGGLRFGEMERDCMIAHGAASFLKERLMEASDAFRVHICGICGLM 1169
* *k kkk kk ok kk ok kkkkokok * kK * * * * * * * %
A135 ETTO0SVPRIGSI SEVCCRRCSMRFEDAKK LLTKSEDGEKIFIDDSQIWEDGQGNKEVGG 1170
Rpb2 TVIAKLN----- HNQFECKGCDN============ === === —————————————————— K 1188
* *
2135 NEEEIERVERUEDSEUSEMGERERNN/:rk-—- 1203
Rpb2 IDIYQIHIPYAAKLLFQELMAMNITPRLYTDRSRDF 1224

* * * K% *Kk KKk Kk *



AC40-Rpb3 edited by hand according to 3D structure, EM density and crosslinking-MS

AC40 MSNIVGIEYNRVTNTTSTDFPGFSKDAENEWNVEKFRKDFEVNISSEDAREANEDIINID 60

RPb3  mmmm oo MSEEGPQVKIREASKDNVDFILSNVD 26
*  x R S S

A740  TSTANAFRRIMISEVPSVAAEYVYFENNTSVIQDEVLAHRIGLVPLK-DPDMLTWVDSN ~ L0

Rpb3 LAMANSLRRVMIAEIPTLAIDSVEVETNTTVLADEFIAHRLGLIPLQSMDIEQLEYSRDC 86
* * *k kk kK * * * Kk Kk * Kx KKK KKk kK * *

Ac40  EEDDERETDENTIVESENVECTRNPDAPKGSTDPKELYNEHVNARDEREEPOCROSTTF 179

Rpb3 FCED--HCDKCSVVLTLQAFGESE-——-—--—--—--— STTNVYSKDLVIVSNLMGRNIG 130
* * * Kk Kk * K * Kk

aca0  ApcevveADPrNEAKERBEORTSTRARCTIGTCEDHARRSEVSTASYRINE 1N T10PT 239

Rpb3 HPIIQDKEGNGVLICKLRKGQELKLTCVAKKGIAKEHAKWGPAAATEFEYDPWNKLKH-- 188

* *KKkKk KKK * * * * KK * *
AC40 KGESARRFQKCFPPGVIGIDEGSDEAYVKDARKDTVSREVLRYEEFADK---VKLGRVRN 296
Rpb3  mmmmmmm oo TDYWYEQDSAKEWPQSKNCEYEDPPNEGDPFDYKAQAD 226
* * * * * K
5000 BETNVESHGAWIPEEIFFKSVRIERNKAEYIKICEIT0 -~ 335
Rpb3 TFYMNVESVGSIPVDQVVVRGIDTLOKKVASIL-LALTOMDQODKVNFASGDNNTASNMLG 282
* kKK Kk * * * Kk
AC40 mmmmmmmmmmmmmmmmme o 356

Rpb3 SNEDVMMTGAEQDPYSNASQMGNTGSGGYDNAW 318



AC19-Rpbll edited by hand according to 3D structure, EM density and crosslinking-MS

AC19 MTEDIEQKKTATEVTPQEPKHIQEEEEQDVDMTGDEEQEEEPDREK I KELTOATSEDGTS 60
Rpb1l —mmmmm oo MNAPDRFELFLLGEGESKLKIDPDTKAPNA 30
* * *
ac19 ASFQIVEEDHTLGNALRYVIMKNPDVEFCGYSTPHPSENLLNIRIQTYGETTAVDALOKS ~20
Rpbll VVITFEKEDHTLGNLIRAELLNDRKVLFAAYKVEHPFFARFKLRIQTTEGYDPKDALKNA 90
* ok ok ok ok ok ok * *  kx * * * * Kk kK * K Kk
5215 LKDLMDLCDVVESKETERIK::-——————- 142

Rpbll CNSIINKLGALKTNFETEWNLQTLAADDAF 120
*



Al2.2-Rpb9 edited by hand according to 3D structure, EM density and crosslinking-MS

Al2.2 MSVVGSLIECHDEEPELENPNAVLG---SNVECSQCKA 1Y PKSQFSNLKVVTTTADDAFPSSLRAKKSVVKTSL 71
Rpb9 -—-MTTFRFCRDCNNMLY - PREDKENNRLLFECRTCSYVEEAGS——-—=-—-—— PLVYRHELITNIGETAGVVQ 60
* Kk kK * * * * Kx *
A12.2 KKNELKDGAT IKEKEPOCENEEMN Y HT LOERSADHCATVEY TCTSCGYRER TNN——————-— 125
Rpb9 DIGSDPTLPRSDRECPKCHSRENVFFQSQQRRKDTSMVLFFVCLSCSHIFTSDQKNKRTQFS 122
* Kk Kx * *  Kx * * * kK *
Al2.2 C-terminus ----- RAKKSVVKTSLKKNE---LKDGATIKEKCPQCGNEEMNYHTLOLRSADEGATVFY 52
TFIIS 3rd domain PAPLKQKIEEIAKQNLYNAQGATIERSVTDRFTCGKCKEKKVSYYQLQTRSADEPLTTFC 60
* * * * * * KKk KKK KK *  x
Al2.2 C-terminus TCTSCGYKFRTNN 65
TFIIS 3rd domain TCEACGNRWKFS- 72

* ) * *



