
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. 

 
A190-Rpb1 edited by hand according to 3D structure, EM density and crosslinking-MS 
 
 
A190      ---MDISKPVGSEITSVDFGILTAKEIRNLSAKQITNPTVLDNLG-HPVSGGLYDLALGA 56 
Rpb1      MVGQQYSSAPLRTVKEVQFGLFSPEEVRAISVAKIRFPETMDETQTRAKIGGLNDPRLGS 60 
                *         * **     * *  *   *  *   *        *** *  **  
 
A190      FLRNL-CSTCGLDEKFCPGHQGHIELPVPCYNPLFFNQLYIYLRASCLFCHHFRLKSVE- 114 
Rpb1      IDRNLKCQTCQEGMNECPGHFGHIDLAKPVFHVGFIAKIKKVCECVCMHCGKLLLDEHNE 120 
            *** * **      **** *** *  *     *           *  *    *      
 
A190      VHRYACKLRLLQYGLIDESYKLDEITLGSLNSSMYTDDEAIEDNEDEMDGEGSKQSKDISS 175 
Rpb1      LMRQALAIKDSKKRFAAIWTLCKTKMVCE-------------------------------- 149 
            * * *                                                        
 
A190      TLLNELKSKRSEYVDMAIAKALSDGRTTERGSFTATVNDERKKLVHEFHKKLLSRGKCDN 235 
Rpb1      -----------------------------------------TDVPSE--DDPTQLVSRGG 166 
                                                        *                   
 
A190      CGMFSPKFRKDGFTKIFETALNEKQITNNRVKGFIRQDMIKKQKQAKKLDGSNEASANDE 295 
Rpb1      CGNTQPTIRKDGLKLVGS------------------------------------------ 184 
          **   *  ****                                                  
 
A190      ESFDVGRNPTTRPKTGSTYILSTEVKNILDTVFRKEQCVLQYVFHSRPNLSRKLVKADSF 355 
Rpb1      ----------WKKDRATGDADEPELRVLSTEEILNIFKHISVKDFTSLGFNEVFSRPEWM 234 
                                 *                                         
 
A190      FMDVLVVPPTRFRLPSKLGEEVHENSQNQLLSKVLTTSLLIRDLNDDLSKLQKDKVSLED 415 
Rpb1      ILTCLPVPPPPVRPSISFNESQRG---EDDLTFKLADILKANISLETLEHNGAP------ 285 
              * ***   *      *          *   *   *        *           
 
A190      RRVIFSRLMNAFVTIQNDVNAFIDSTKAQG-RTSGKVPIPGVKQALEKKEGLFRKHMMGKR 475 
Rpb1      --HHAIEEAESLLQFHVATYMDNDIAGQPQALQKSGRPVKSIRARLKGKEGRIRGNLMGKR 344 
                                 *             *       *  ***  *   **** 
 
A190      VNYAARSVISPDPNIETNEIGVPPVFAVKLTYPEPVTAYNIAELRQAVINGPDKWPGATQ 535 
Rpb1      VDFSARTVISGDPNLELDQVGVPKSIAKTLTYPEVVTPYNIDRLTQLVRNGPNEHPGAKY 404 
          *   ** *** *** *    ***   *  ***** ** ***  * * * ***   ***   
 
A190      IQNEDGSLVSLIGMSVEQRKALANQLLTPSSNVSTHTLNKKVYRHIKNRDVVLMNRQPTL 595 
Rpb1      VIRDSGDRIDLR--------------YSKRAGDIQLQYGWKVERHIMDNDPVLFNRQPSL 450 
               *    *                             ** ***   * ** **** * 
 
A190      HKASMMGHKVRVLPNEKTLRLHYANTGAYNADFDGDEMNMHFPQNENARAEALNLANTDS 655 
Rpb1      HKMSMMAHRVKVIPYS-TFRLNLSVTSPYNADFDGDEMNLHVPQSEETRAELSQLCAVPL 509 
          ** *** * * * *   * **    *  *********** * ** *  ***   *      
 
A190      QYLTPTSGSPVRGLIQDHISAGVWLTSKDSFFTREQYQQYIYGCIRPEDGHTTRSKIVTL 715 
Rpb1      QIVSPQSNKPCMGIVQDTLCGIRKLTLRDTFIELDQVLNMLYWVPDWDG--------VIP 561 
          *   * *  *  *  **       **  * *    *     *               *   
 
A190      PPTIFKPYPLWTGKQIITTVLLNVTPPDMPGINLISKNKIKNEYWGKGSLENEVLFKDGA 775 
Rpb1      TPAIIKPKPLWSGKQILSVAIP----------NGIHLQRFDEGTTLLSPKDNGMLIIDGQ 611 
           * * ** *** ****                * *                *  *  **  
 



A190      LLCGILDKSQYGASKYGIVHSLHEVYGPEVAAKVLSVLGRLFTNYITATAFTCGMDDLRL 835 
Rpb1      IIFGVVEKKTVGSSNGGLIHVVTREKGPQVCAKLFGNIQKVVNFWLLHNGFSTGIGDT-- 669 
             *   *   * *  *  *      ** * **                 *  *  *    
 
A190      TAEGNKWRTDILKTSVDTGREAAAEVTNLDKDTPADDPELLKRLQEILRDNNKSGILDAV 895 
Rpb1      -----IADGPTMREITETIAEAKKKVLDVTKEAQAN-----------LLTAKHGMTLRES 713 
                           *  **   *    *   *            *        *    
 
A190      TSSKVNAITSQVVSKCVPDGTMKKFPCNSMQAMALSGAKGSNVNVSQIMCLLGQQALEGR 955 
Rpb1      FEDNVVRFLNEARDKAGRLAEVNLKDLNNVKQMVMAGSKGSFINIAQMSACVGQQSVEGK 773 
              *         *            *    *   * ***  *  *     ***  **  
 
A190      RVPVMVSGKTLPSFKPYETDAMAGGYVKGRFYSGIKPQEYYFHCMAGREGLIDTAVKTSR 1015 
Rpb1      RIAFGFVDRTLPHFSKDDYSPESKGFVENSYLRGLTPQEFFFHAMGGREGLIDTAVKTAE 833 
          *        *** *          * *      *  ***  ** * ************   
 
A190      SGYLQRCLTKQLEGVHVSYDNSIRDADGTLVQFMYGGDAIDITKESHMTQFEFCLDNYYA 1075 
Rpb1      TGYIQRRLVKALEDIMVHYDNTTRNSLGNVIQFIYGEDGMDAAHIEKQ-SLDTIGGSDAA 892 
           ** ** * * **   * ***  *   *   ** ** *  *                  * 
 
A190      LLKKY------------------------------------------------------- 1080 
Rpb1      FEKRYRVDLLNTDHTLDPSLLESGSEILGDLKLQVLLDEEYKQLVKDRKFLREVFVDGEA 952 
            * *                   *     *     *    * *    *         *  
 
 
A190      -------NPSALIEHLDVESALKYSKKTLKYRKKHSKEPHYKQSVKYDPVLAKYNPAKYL 1133 
Rpb1      NWPLPVNIRRIIQNAQQTFHIDHTKPSDLTIKDIVLGVKDLQENLLVLRGKNEIIQNAQR 1012 
                                                                                                
 
A190      GSVSENFQDKLESFLDKNSKLFKSSDGVNEKKFRALMQLKYMRSLINPGEAVGIIASQSV 1193 
Rpb1      DAVTLFCCLLRSRLATRRVLQEYRLTKQAFDWVLSNIEAQFLRSVVHPGEMVGVLAAQSI 1072 
            *                                       **   *** **  * **  
 
A190      GEPSTQMTLNTFHFAGHGAANVTLGIPRLREIVMTASAAIKTPQMTLPIWN--DVSDEQA 1251 
Rpb1      GEPATQMTLNTFHFAGVASKKVTSGVPRLKEILN-VAKNMKTPSLTVYLEPGHAADQEQA 1131 
          *** ************     ** * *** **        ***  *           *** 
 
A190      DTFCKSISKVLLSEVIDKVIVTETTGTSNTAGGNAARSYVIHMRFFDNNEYSEEYDVSKE 1311 
Rpb1      KLIRSAIEHTTLKSVTIASEIYYDPDPRSTVIPEDEEIIQLHFSLLDEEAEQSFDQQSPW 1191 
                *    *  *              *           *    *          *   
 
A190      ELQNVISNQFIHLLEAAIVKEIKKQKRTTGPDIGVAVPRLQTDVANSSSNSKRLEEDNDE 1371 
Rpb1      LLRLELDRAAMNDKDLTMGQVGERIKQTFKNDLFVIWSEDNDEKLIIRCRVVRPKSLDAE 1251 
           *                       * *   *  *                 *      * 
 
A190      EQSHKKTKQAVSYDEPDEDEIETMREAEKSSDEEGIDSDKESDSDSEDEDVDMNEQINKS 1431 
Rpb1      TEAEEDHMLKKIENTMLENITLR------------------------------------- 1274 
                           *         
 
A190      IVEANNNMNKVQRDRQSAIISHHRFITKYNFDDESGKWCEFKLELAADTEKLLMVNIVEE 1491 
Rpb1      --------------------------------------------------------GVEN 1278 
                                                                   ** 
 
A190      ICRKSIIRQIPHIDRCVHPEPENGKRVLVTEGVNFQAMWDQEAFIDVDGITSNDVAAVLK 1551  
Rpb1      IERVVMMKYDRKVPSPTGEYVKEPEWVLETDGVNLSEVMTVPG-IDPTRIYTNSFIDIME 1337 
          * *                       ** * ***          **   *  *  
 
A190      TYGVEAARNTIVNEINNVFSRYAISVSFRHLDLIADMMTRQGTYLAFNRQGMETS-TSSF 1610 
Rpb1      VLGIEAGRAALYKEVYNVIASDGSYVNYRHMALLVDVMTTQGGLTSVTRHGFNRSNTGAL 1398 
            * ** *     *  **       *  **  *  * ** **      * *   * * 
 
A190      MKMSYETTCQFLTKAVLDNEREQLDSPSARIVVGKLNNVGTGSFDVLAKVPNAA-- 1664 
Rpb1      MRCSFEETVEILFEAGASAELDDCRGVSENVILGQMAPIGTGAFDVMIDEESLVKY 1453 ->CTD 
          *  * * *   *  *    *       *     *     *** *** 
 
 

 



A135-Rpb2 edited by hand according to 3D structure, EM density and crosslinking-MS 
 
 
A135      MSKVIKPPGQARTADFRTLERESRFINPPKDKSAFPLLQEAVQPHIGSFNALTEGPDGGL 60 
Rpb2      MSDLANSE-KYYDEDPYGFEDESAPITAEDSWAVISAFFREKGLVSQQLDSFNQFVDYTL 59 
          **            *    * **  *                              *  * 
 
A135      LNLGVKDIGEKVIFDGKPLNSEDEISNSGYLGNKLSVSVEQVSIAKPMSNDGVSSAVERK 120 
Rpb2      QDIICEDS--TLILEQLAQHTTE----SDNISRKYEISFGKIYVTKPMVNE--SDGVTHA 111 
                *     *              *     *   *       *** *   *  *    
 
A135      VYPSESRQRLTSYRGKLLLKLKWSVNN-----GEENLFEVRD-------------CGGLP 162 
Rpb2      LYPQEARLRNLTYSSGLFVDVKKRTYEAIDVPGRELKYELIAEESEDDSESGKVFIGRLP 171 
           ** * * *   *   *    *          * *   *                 * ** 
 
A135      VMLQSNRCHLNKMSPYELVQHKEESDEIGGYFIVNGIEKLIRMLIVQRRNHPMAIIRPSF 222 
Rpb2      IMLRSKNCYLSEATESDLYKLKECPFDMGGYFIINGSEKVLIAQERSAGNIVQVFKKAAP 231 
           ** *  * *       *   **     ***** ** **          *         
 
A135      ANRGASYSHYGIQIRSVRPDQTSQTNVLHYLNDGQVTFRFSWRKNEYLVPVVMILKALCH 282 
Rpb2      SPISHVAEIRSALEKGSRFISTLQVKLYGREGSSARTIKATLPYIKQDIPIVIIFRALGI 291 
                           *   * *            *            * * *  **   
 
A135      TSDREIFDGIIGNDVKDSFLTDRLELLLRGFKKRYPHLQNRTQVLQYLGDKFRVVFQASP 342 
Rpb2      IPDGEILEHIC-YDVNDWQMLEMLKPCVEDG----FVIQDRETALDFIGR--RGTALGIK 344 
            * **   *   ** *      *              * *   *   *   *        
 
A135      DQSDLEVGQEVLDRIVLVHLGKDG--SQDKFRMLLFMIRKLYSLVAGECSPDNPDATQHQ 400 
Rpb2      KEKRIQYAKDILQKEFLPHITQLEGFESRKAFFLGYMINRLLLCALDRKDQDDRDHFGKK 404 
                     *    * *          *   *  **  *          *  *      
 
A135      EVLLGGFLYGMILKEKIDEYLQNIIAQVRMDINRGMAINFKDKRYMSRVLMRVNENIGSK 460 
Rpb2      RLDLAGPLLAQLFKTLFKKLTKDIFRYMQRTVEEAHDFNMK--------LAINAKTITSG 456 
             * * *     *         *              * *        *      * *  
 
A135      MQYFLSTGNLVSQSGLDLQQVSGYTVVAEKINFYRFISHFRMVHRGSFFAQLKTTTVRKL 520 
Rpb2      LKYALATGNWGEQK-KAMSSRAGVSQVLNRYTYSSTLSHLRRTN-TPIGRDGKLAKPRQL 514 
            * * ***   *         *   *          ** *           *    * * 
 
A135      LPESWGFLCPVHTPDGSPCGLLNHFAHKCRISTQQSDVSRIPSILYSLGVAPASHTFAAG 580 
Rpb2      HNTHWGLVCPAETPEGQACGLVKNLSLMSCISVG-TDPMPIITFLSEWGMEPLEDYVPHQ 573 
              **  **  ** *  ***         **    *   *   *   *  *         
 
A135      -PSLCCVQIDGKIIGWVSHEQGKIIADTLRYWKVEGKTPGLPIDLEIG----YVPPSTRGQ- 636 
Rpb2      SPDATRVFVNGVWHGV--HRNPARLMETLRTLRRKGDINPEVSMIRDIREKELKIFTDAGRV 633 
                *   *   *   *        ***     *                       * 
 
A135      YPGLYLFGG---------HSRMLRPVRYLPLDK-----------------------EDIV 662 
Rpb2      YRPLFIVEDDESLGHKELKVRKGHIAKLMATEYQDIEGGFEDVEEYTWSSLLNEGLVEYI 693 
          *  *                *                                           
 
A135      GPFEQVYMNIAVTPQEIQ-----------------------NNVHTHVEFTPTNILSILA 701 
Rpb2      DAEEEESILIAMQPEDLEPAEANEENDLDVDPAKRIRVSHHATTFTHCEIHPSMILGVAA 753 
             *     **  *                               ** *  *  **   * 
 
A135      NLTPFSDFNQSPRNMYQCQMGKQTMGTPGVALCHRSDNKLYRLQTGQTPIVKANLYDDYG 761 
Rpb2      SIIPFPDHNQSPRNTYQSAMGKQAMGVFLTNYNVRMDTMANILYYPQKPLGTTRAMEYLK 813 
             ** * ****** **  **** **        * *     *   * *            
 
A135      MDNFPNGFNAVVAVISYTGYDMDDAMIINKSADERGFGYGTMYKTEK-VDLALNRNRGDP 820 
Rpb2      FRELPAGQNAIVAIACYSGYNQEDSMIMNQSSIDRGLFRSLFFRSYMDQEKKYGMSITET 873 
              * * ** **   * **   * ** * *   **    
 
A135      ITQHFGFGNDEWPKEWLEKLDEDGLPYIGTYVEEGDPICAYFDDT-------LNKTKIKT 873 
Rpb2      FEKPQRTNTLRMKHGTYDKLDDDGLIAPGVRVSGEDVIIGKTTPISPDEEELGQRTAYHS 933 
                            *** ***   *  *   * *                 *    
 
A135      YHSSEPAYIEEVNLIGDESNKFQE---LQTVSIKYRIRRTPQIGDKFSSRHGQKGVCSRK 930 
Rpb2      KRDASTPLRSTENGIVDQVLVTTNQDGLKFVKVRVRTTKIPQIGDKFASRHGQKGTIGIT 993 
                      * * *          *  *    *    ******* ******* 
 
 
A135      WPTIDMPFSETGIQPDIIINPHAFPSRMTIGMFVESLAGKAGALHGIAQDSTPWIFNEDD 990 
Rpb2      YRREDMPFTAEGIVPDLIINPHAIPSRMTVAHLIECLLSKVAALSGNEGDASPFT----D 1049 
              ****   ** ** ****** *****     * *  *  ** *   *  *      * 
 
A135      TPADYFGEQLAKAGYNYHGNEPMYSGATGEELRADIYVGVVYYQRLRHMVNDKFQVRSTG 1050 



Rpb2      ITVEGISKLLREHGYQSRGFEVMYNGHTGKKLMAQIFFGPTYYQRLRHMVDDKIHARARG 1109 
                   *   **   * * ** * **  * * *  *  ********* **   *  * 
 
A135      PVNSLTMQPVKGRKRHGGIRVGEMERDALIGHGTSFLLQDRLLNSSDYTQASVCRECGSI 1110 
Rpb2      PMQVLTRQPVEGRSRDGGLRFGEMERDCMIAHGAASFLKERLMEASDAFRVHICGICGLM 1169 
          *   ** *** ** * ** * ******  * **    *  **   **      *  **   
 
A135      LTTQQSVPRIGSISTVCCRRCSMRFEDAKKLLTKSEDGEKIFIDDSQIWEDGQGNKFVGG 1170 
Rpb2      TVIAKLN-----HNQFECKGCDN------------------------------------K 1188 
                           *  *                                        
 
A135      NETTTVAIPFVLKYLDSELSAMGIRLRYNVEPK--- 1203 
Rpb2      IDIYQIHIPYAAKLLFQELMAMNITPRLYTDRSRDF 1224 
                 **   * *  ** ** *  *    
 
 
 

 



AC40-Rpb3 edited by hand according to 3D structure, EM density and crosslinking-MS 
 
 
 
AC40      MSNIVGIEYNRVTNTTSTDFPGFSKDAENEWNVEKFKKDFEVNISSLDAREANFDLINID 60 
Rpb3      ----------------------------------MSEEGPQVKIREASKDNVDFILSNVD 26 
                                                   * *         * * * * 
 
AC40      TSIANAFRRIMISEVPSVAAEYVYFFNNTSVIQDEVLAHRIGLVPLK-VDPDMLTWVDSN 119 
Rpb3      LAMANSLRRVMIAEIPTLAIDSVEVETNTTVLADEFIAHRLGLIPLQSMDIEQLEYSRDC 86 
             **  ** ** * *  *   *    ** *  **  *** ** **   *   *       
 
AC40      LPDDEKFTDENTIVLSLNVKCTRNPDAPKGSTDPKELYNNAHVYARDLKFEPQGRQSTTF 179 
Rpb3      FCED--HCDKCSVVLTLQAFGESE--------------STTNVYSKDLVIVSNLMGRNIG 130 
             *    *    ** *                         **  **             
 
AC40      ADCPVVPADPDILLAKLRPGQEISLKAHCILGIGGDHAKFSPVSTASYRLLPQINILQPI 239 
Rpb3      HPIIQDKEGNGVLICKLRKGQELKLTCVAKKGIAKEHAKWGPAAAIEFEYDPWNKLKH-- 188 
                      *  *** ***  *      **   ***  *         *       
 
AC40      KGESARRFQKCFPPGVIGIDEGSDEAYVKDARKDTVSREVLRYEEFADK---VKLGRVRN 296 
Rpb3      ----------------------TDYWYEQDSAKEWPQSKNCEYEDPPNEGDPFDYKAQAD 226 
                                 *  *  *  *         **  
 
AC40      HFIFNVESAGAMTPEEIFFKSVRILKNKAEYLKNCPITQ--------------------- 335 
Rpb3      TFYMNVESVGSIPVDQVVVRGIDTLQKKVASIL-LALTQMDQDKVNFASGDNNTASNMLG 282 
           *  **** *              *  *         **   
 
AC40      --------------------------------- 356 
Rpb3      SNEDVMMTGAEQDPYSNASQMGNTGSGGYDNAW 318 
 
 
 



AC19-Rpb11 edited by hand according to 3D structure, EM density and crosslinking-MS 
 

 
 
AC19      MTEDIEQKKTATEVTPQEPKHIQEEEEQDVDMTGDEEQEEEPDREKIKLLTQATSEDGTS 60 
Rpb11     ------------------------------MNAPDRFELFLLGEGESKLKIDPDTKAPNA 30 
                                            *            **     
 
AC19       ASFQIVEEDHTLGNALRYVIMKNPDVEFCGYSIPHPSENLLNIRIQTYGETTAVDALQKG 120 
Rpb11      VVITFEKEDHTLGNLIRAELLNDRKVLFAAYKVEHPFFARFKLRIQTTEGYDPKDALKNA 90 
                  *******  *        * *  *   **       ****       ***    
 
AC19       LKDLMDLCDVVESKFTEKIKSM-------- 142 
Rpb11      CNSIINKLGALKTNFETEWNLQTLAADDAF 120 
                         *  
 
 



A12.2-Rpb9 edited by hand according to 3D structure, EM density and crosslinking-MS 
 
 
 
A12.2      MSVVGSLIFCLDCGDLLENPNAVLG---SNVECSQCKAIYPKSQFSNLKVVTTTADDAFPSSLRAKKSVVKTSL 71 
Rpb9       ---MTTFRFCRDCNNMLY-PREDKENNRLLFECRTCSYVEEAGS----------PLVYRHELITNIGETAGVVQ 60 
                   ** **   *  *      *    **  *                                          
 
A12.2      KKNELKDGATIKEKCPQCGNEEMNYHTLQLRSADEGATVFYTCTSCGYKFRTNN-------- 125 
Rpb9       DIGSDPTLPRSDRECPKCHSRENVFFQSQQRRKDTSMVLFFVCLSCSHIFTSDQKNKRTQFS 122 
                         ** *   *      * *  *     *  * **   *    
 
 
 
 
A12.2 C-terminus      -----RAKKSVVKTSLKKNE---LKDGATIKEKCPQCGNEEMNYHTLQLRSADEGATVFY 52 
TFIIS 3rd domain      PAPLKQKIEEIAKQNLYNAQGATIERSVTDRFTCGKCKEKKVSYYQLQTRSADEPLTTFC 60 
                                  *  *            *    *  *      *  ** *****  * *  
 
A12.2 C-terminus      TCTSCGYKFRTNN 65 
TFIIS 3rd domain      TCEACGNRWKFS- 72 
                      **  **	  
 
 


