() Active RFCs vs catalytically impaired RFCs

pattern positions:
RTcB_yeas! YZDGV o n D VRN REFACRT BT FRT VI LI Mm_@mri 6
RfcB_human 66 LKDAVLELNASNDEG D. . VWRNKI KMFAQQ &) . HKI | | LIBEADSMTD. QOA 121
RfcB_plafa 66 AKKAVLELNASDDEG N. . VI RORI KSFAKE( 8) . HKI | | LIBEVDSMIT AA(XZS 121
RfcB_arath 66 VVRNKI KMFAQK( 8) . HKVVI LIBEADSMTS. . GAQQA 121
RicC_yeast WRI KDFA ) K BEADAM AANA 9
RfcC_human 83 ) . FKLVI LIBEADAMIQ . DAQNA 137
RfcC_plafa 75 11) LKLI | LIBEAD-MTY. . PAQNA 133
RfcC_arath 101 \/KLVLLEADAMTK DAQ-A 157
RicD_yeast 88 BEADS DACGA
RfcD_human 101 FKIVI LDEADSMTS AAQAA 162
RfcD_plafa 67 KLVVLIBEADVMTE. . DAQSA 131
RfcD_arath 72 VWRTKI KDFAAV( 15) FKI | | LIBEADSMTE. . DAONA 134
RfcA_yeast 0 ACVRNALDN( 19) H-VT T MBEVDGVEG. DRGGV 43
RfcA_human 668 SLKAI VAESLNN( 17) KHALI MBEVDGVAG1eDRGE 734
RfcA_plafa 431 © | AVEKI SEMATGZ 12) KTCI | MBEVDGVBSy. DKGGS 491
RfcA_arath 417 GKANS NI AKCGL CGSNAN( 21) KTVLI MBEVDGVBA]. DRGGV_ 488
conserved (340): YGSRVLELNA G N  VWRNKT KSFA KK MBEADGM DACGA
EAl SKS IL Q/NRN HLVL™VSSS GRQW

wt_res_fregs (69): 377679799984976! 566366166 | 16348.9969-86” 6636

23111 2 121 11 12 1 12 2236 2421 12611
conserved (87):

FSN VITC V Q Il DLL V Q YRTIII DVEK SK E AS
wt_res_fregs (19): 22458383476638229 547425853723 67546535661943 47935

322 3221 2 1 13 132 1 4 112214 2222 32 2 42
position 110 . 120

(C) Eukaryotic and archaeal vs bacterial clamp-loaders

Eaﬂern positions: . .

CB_yeasi "SI'G D. . VRN KAFAQK( 8) - HXI VI LDEADSM CAQQ™ 126
RfcB_human 66 LKDAVLELINASNDRC D. . WRENKI KMFAQQ 8) . H<I || LDEADSMID. . GAQQA 121
RfcB_plafa 66 AKKAVLEL IDRG N . VI RDRI KSFAKE( 8) . H<I | | LDEVDSMI T AAQDS 121
RfcB_arath VKEAVLEL DRCI VWRNKI KMFAQK( 8) . H<VVI LDEADSMTS. . CAQQA 121

cC_yeast NOI KDFAST( 7). FKI DEADAMI . . AAQVA 129
RfcC_human 83 FC-SM/LEL I I RGPl LSFAST( 7) . FKLVI LDEADAMIQ. . DAQVA 137
RfcC_plafa 75 RSSFVLEL VI RDQI KTFAES( 11) LKLI | LDEADHMTY. . PAQVA 133
RfcC_arath 101 YRNM LELNA} WROU QOFAST( 9) VKLVLLDEADAMTK DAQ-A_157

)_yeas! VRERVRNFA ( I TCDEADSMI A DAGSA
RfcD_human 101 FR_RVLEL WREKVKNFAQ. ( FKI' VI LDEADSMTS. . AAQAA 162
RfcD_plafa 67 | SERVLEL] WREKI KAYTRI ( KLVWLDEADVMTE. . DAQSA 131
RfcD_arath 72 YKSRVLEL VVETKI KDFAAV( FKI 1| LDEADSMIE. . DAQVA 134
RfcA_yeas 0 Y NACVKNAL DN l)) H=VI TNDEVDGVEG] . DRGGV 43
RfcA_human 668 SLKAI VAESLNN, 17) KHALI NDEVDGVAG 1-DRGG 734
RfcA_plafa 431 “GYNV! E AVEK| SEMATGZ( 12) KTCl | MDEVDGVESy. DKGGS 491
RfcA arath 417 RCKANS NI AKCI GGSNAN( 21) KTVLI MDEVDGVEA]. DRGGV._ 488
RICE_yeas 89 CNND 1V 5)

RfcE_human 88 ASN‘(HLE\/NDG\LSD vVI QEMLKTVAQS( 10) FKWLLTEVDKLTK. . DAQHA 147
RfcE_plafa 83 QSNYHLELCQCEELGNKDKI | VQSI | KELCSY( 12) YRI FVFKDAEFL SE GAQAG 144
RfcE_arath 90 SSTN-VELTPEBACGEQDr vI VOEI | KEMAKN( 10) YKVLVLNEVDKL SR. . EAQHS 149
conserve: B!

FKTEHV V P~ DCSK LN T  ALQS FLVIM | S Al
wt_res_fregs (99): 23214484879827144 441122514523 1 142589593442 51571

111111 1 1 2121 111 4 2121 2 2351 1 2 50
conserved (3271):

LL M HNKIE  EV_DVI LDKANF

NSV
22284395878843556 547526352415

FRIFV DC TK W G

wt_res_fregs (48): 68557798677862 26677
213231111 21331 11 22 111 1
position .
(e) Active RFCs adjacent to an ATP site vs other RFCs

pattern positions: . .
RfcB_yeas! YADLV NASDDRA D ) HKTV DEADSMTA GAQDA 126
RfcB_human 66 | KDAVLELNASNDRA D. 8) . HKI'I | LDEADSMID. GA@Q 121
RfcB_plafa 66 AKKAVLELNASDDRA ). HKI I | LDEVDSMIT 121
RicB_arath 66 YKEAVL ELNASDDRG D. ) . HKVWI LDEADSMI'S QoA 121
RTcC yeast NMVLELNASDDRA D TR DEADAMIN  AACNA 120
RfcC_human 83 FCSMVLELNASDDRA D. ) . FKLVI LDEADAMTQ . DA( 137
RfcC_plafa 75 RSSFVLELNASDDRA N. 1) LKLI | LDEADHMIY. . PAQNA 133
RfcC_arath 101 YRNM LELNASDDRA D. ) VKLVLLIIADAMTK DACEA 157
RicD_yeas! 88 VKSR NASDERA 7)Y DEADSMIA JACGA
RfcD_human 101 FRLRVLELNASDERG Q 4) FKI VI LDEADSMTS. . AAQ A 162
RfcD_plafa 67 | SERVLELNASDDRA N. REKI KAYTRI ( KLVVLDEADVMIE. . DAQSA 131
RfcD_arath 72 YKSR\/LELNASU:RG N 2 TKI KDEAAV( FK| | | LDEADSMTE. . DAONA 134
conserved (28 YK V‘k..-l ‘ WiaNKI K Y ."'hv GAQNA

N | T N ar E A Q
wt_res_fregs (58): 44227999999859951 7892487198272 29458999895991 29929

122 4 5 1 121 1 33 34 3 1 1 3

conserve

wt_res_freqgs (34):

WTDW | TA VRSY VI
23235383658725245 435324641423
13112 lé_g 24

KRCWI NDA KMIR  El
34544347583554 65544
211243213 1322 13321
10 . 120

position

(b) AAA+ ATPases vs all other proteins
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pattern positions:

RfcB_yeas! YADV NA G D, . VWRNQ KAFAQK( 5) . AKT VI 7126
RfcB_human 66 LKDAM_ELNASNRG! D. . VWWRNKI KV FAQQ 8) . HKITT L8, QA 121
RfcB_plafa 66 AKKAVLELNASDDRG N. . VI RDRI KSFAKE( %,W HKI 1T Ly x5 121
RicB_arath 66 YKEAVLELNASDDRG D. . VWRNKI KVFAQK( 8) . HKWVI A_121
RicC_yeas YSNWI NASDDRG D. . WRNQ KDFA K D A 129
RfcC_| human 83 FGSWLELNASDDRG D. . | | RGPl LSFAST( ‘W FKLVI L[py NA 137
RfcC_plafa 75 RSSFVLELNASDDRG N. . VI RDQI KTFAES( 11) LKLI | L[BE NA 133
RfcC_arath 101 YRNH LELNASDDRGI D. . VWRQU GDFAST( 9) . VKLVLL® > A_157
RfcD_yeas KSR NASD-RG VRERVRNFAR( 17) YR SA152
RfcD_human 101 FRLRVLELNASDERG Q . WREKVKNFAQ.( 14 PA 162
RfcD_plafa 67 | SERVLELNASDDRG N. . WREKI KAYTR (1 SA 131
RfcD_arath 72 YKSRVLELNASDDRG N. . WRTKI KDFAAV( 1 NA 134
07KBaS 0 YDI NASDVRSKT . VKNALDN, 19 . DI 5
RfcA_human 668 L GYSYVELNASDTRSKS. . SLKAI VAE%LI\N (17) KHALI MBEVDCMAG1eDRCE 734
RfcA_plafa 431 SGYNVI EFNASDERNKA. . AVEK| SEVATGE 12) KTCL | LS 491
RfcA_arath 47 LGCVE\/NASIJSRGKAHRNI AKG GGSNAN 21) KTVLI D488
conserved (9/89): NVP PGV DVONA

S\/DAAELRSI D DI RDLI KDAL E NKI T LL AA

wt_res_freqs (2573):  11123212212111112 111211111211

VNRL
12343487431111 11322
1111

11 1211111121111 1111111112 1
. 80 9

position

(d) RFC-A vs CTF18 + RFC-B

113223 1111311
0

(17)
_pl 431 SGYIVI EFNASDERNKA. . AVEKI SENATGE 12)
RfcA_arath 47 LG VE\/NASDSRG<AH<NI AKG &SNAN( 21)
conserve B V.
wt_res_fregs (16):

conserve

wt_res_freqgs (30):

KTCI | MDEVDGVBSY
KT\/LI MJEVDGNSA(

Y VvV Y N SLKEI A S D T | AA vV
5933 592999939693 345124222326 62578899899874 98993
5 ~ 2 1 24111 1 2 2 3 2 22 3
E S E AFKTR ENAV HNILVI A SAPS AFI
55437494999769434 455247424442 54436599495441 45445
2 21112 2132 2 323322 3 4211 12311
380 0 . 420 430

position

(f) ATP-adjacent clamp-loader ATPases vs active AAA+ ATPases

attem positions: L]

YADV NASDDRG D. . VWRNQI KFFAQK( 8) . HiT VITDEADSMIA GAQQA 126
Rch Kuman 66 | KDAMLELNASNDRG D. . VWRNKI KMFAQQ( 8). HYI I | LDEADSMID. . GAQUA 121
RfcB_plafa 66 AKKAVLELNASDDRG N. . VI RDRI KSFAKE( 8) . H{l | | LDEVDSMIT. . AAQQS 121
RfcB_arath 66_YKEAVLELNASDDRG D. . VWRNKI KMFAQK( G LDEADSMTS. . GAQQA 121
RicC_yeas YSNW NASDDRA D. . VWRNQ KDFAST( 7 K| DEADAMIN. . AAQONA 129
RfcC_human 83 FGSMWVLELNASDDRGI D. . | | RGPI LSFAST( 7) . F[{LVI LDEADAMIQ . DAQNA 137
RfcC_plafa 75 RSSFVLELNASDDRG N. . VI RDQI KTFAES( 11) L[SLI | LDEADHMTY. . PAQNA 133
RfcC_arath 101 VRNM LELNASDDRG D. . VWRQQ QDFAST( 9) . V[{LVI LDEADAMTK. . DAQFA 157
RicD_yeast 88 NASDERG I VREKVKNFAR™ l" MK DEADSMIA . DAQSA 152
RfcD_human 101 FRLRVLELNASDERG Q REKVKNFA( Q 1) Fi§I VI LDEADSMTS. . AAQ"A 162
RfcD_plafa 67 | SERVLELNASDDRG N. WREKI KAYTRI ( 17) WALVVLDEADMMIE. . DAQSA 131
RfcD_arath 72 VKSR\/LELNASIJRG! N WVRTKI KIJ:AAVK 15) <I I | LIJEADSMI'E NA_134
Rfc _Keas 89 TV DA ATES
RfcE_human 88 ASNYHLE\/NF’SDA@JSD \/VI CQEN LKTVAQBK 10) 1\/\/LLTEVDKLTK DAQHA 147
RfcE_plafa 83 QSNYHLELQLFELGNKDM IVQ(SI I KELCSY( 12) YR FVFKDAEFLSE. . GAQAG 144
RfcE_arath 90 %STNHVELTF’SDA D | VCEI | KE!»AKN (10) |_LVLNEVDKLSR. . EAQHS 149
conserved (581): K YI CDEARVM &

a DVRN
RKERI NN SSEN VE Vi DQ_I IJ\I\/
11145484484415756 349135435423
421 31 23 113121212

ASSKLLREVLKK
112222231321
111121111211

wt_res_freqs (139):

conserve:

NA LI RVDVASFVS L
wt_res_freqs (1272):  11134212223231214
11 1212%11111 1

position

F | VDSLSS ASQQ
39437499444351 17358
3 31 4 351531 1151
NSVILL VEEMSG ETLS

23355398532311 22321
113223 111111 11111



