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Supplemental data

Structure of the RocCOR domain tandem of C. tepidum, a prokaryotic
homologue of the human LRRK?2 parkinson kinase

Katja Gotthardt, Michael Weyand, Arjan Kortholt, Peter J.M Van Haastert and Alfred Wittinghofer

Table S1: Crystallographic data, phasing and refinement statistic

. COR COR RocCOR E917R
Data collection . .
SeMet native native
X-ray source SLS X10SA SLS X10SA SLS X10SA
Space group P3(2)21 P3(2)21 P2(1)2(1)2(1)
a=130.74 A a=130.11 A a= 8320 A
Cell parameters b=130.74 A b=130.11 A b= 106.10A
c=12942 A c=12920A c= 139.00 A
Resolution (A) 50.0-3.2 (3.3-3.2) 50.0-2.9 (3.0-2.9) 50.0-2.9 (3.0-2.9)
Wavelength (A) 0.980 0.980 0.979
Completeness (%) 99.6 (99.9) 99.9 (100.0) 99.0 (99.7)
Unique reflections 40676 (3605) 28455 (2715) 27475 (2628)
Redundancy 7.2 (7.3) 8.8 (9.2) 3.7 (3.7
Ryym (%) 8.3(38.4) 12.7 (69.9) 7.1 (46.6)
I/o1 17.19 (5.40) 12.7 (5.23) 20.52 (4.20)
Phasing
Resolution (A) 20-3.2
No. of sites 16 of 18
FOM after SOLVE 0.35
FOM aft.er RESQLVE 0.63/0.71
(centric/acentric)
Refinement
PDB code
Ruor/Reree” (%) 21.0/24.3 23.0/27.0
Reflections (work/free) 27016/1422 26101/1374
No. of atoms 4643 6235
R.m.s.d.
Bond length (A)/ weight 0.009/0.022 0.009/ 0.022
Bond angle (°) 1.200 1.300
Wilson-B factor (A% 61.13 48.10
Ramachandran plot
Core (%) 87.9 88.8
Additionally (%) 11.5 10.6
Generously (%) 0.6 0.6
Disallowed (%) 0.0 0.0

Values in parentheses correspond to those in the outer resolution shell
aR =( J(I-<D)//( 1) where <[> is the average intensity of multiple measurements
FOM, figure of merit

b Rwork :( |Fobs'Fca1c|)/( |Fobs|)

¢ R, is the R-factor based on 5% of the data excluded from refinement

d Geometrical quality of the final models was confirmed with PROCHECK (CCP4-suite)



Fig. S1

RocCOR construct
I_ a0 1 P-Loop 1
Ct Roco 411 -FDNP#ESPPPE - K IGETFDPK : 480
Ns LRRP1 433 -RGNP@PISPEI- K THNKYDRN : 501
Mb RocoIl 232 < C K IYDNFLED : 292
Hs LRRK2 1295 KTKKSDL : 1362
Hs LRRK1 595 K TGRAPQV : 666
Ce LRK-1 935 : 3 1006
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Ct Roco 481 : TKQAPNIKGLENDDELKECLFHFIEEOETMH : 551
Ns LRRP1 502 :---QPOUDGIKVETENVQVNS------ RN e EYp : 567
Mb Rocol 293 KIPAPDSGN 361
Hs LRRK2 1363 PIQIRDKRK- 1434
Hs LRRK1 667 : ELQRPAGSR - - AKVES 739
Ce LRK-1 1007 :QPIHSE QAEKFEAKRSKG - DKNLGP) 1083
o4
Ct Roco 552 1] YNWEQKKENER- - - ------- EIBAREN-RFHRISCKNGDGE : 607
Ns LRRP1 568 LDMNRKAFRE - F4aNMo - - ATTETSCODNT 621
Mb RocoIl 362 DDINLKDIKNI FPaI --DYLKIDSKDGKGHS : 415
Hs LRRK2 1435 SDEKQRKACMSKMTKEL IQZANRD - YHFVNATEESD, 1498
Hs LRRK1 740 LCRSP- - - - SGSRATGIEDMTFKHLHEISCKSLEGQE : 813
Ce LRK-1 1084 QVASNSSKFGPGYMDIGTYEQHVRTRYMVADADKSGLIERMVD - -VILINSTSRNDK : 1159
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Ct Roco 608 :SHAKSIBKSAVLHP--------- DS YGTPEAP IKYKE EATTAQ-==~=~ R RTEVEKMCNDS - - - - - - - GI 663
Ns LRRP1 622 :ERTAMLQOQVGNL--------- KEWYY -DLI¥P: [FENYKQQOIFESMSQD- - ------FlTYSSYIGMCYEN------- KI 674
Mb Rocol 416 :IMKEKMSETAWDL-- f*fPLgKfAKWV [FKIROKIFEDLNEN - - e 'YRFYDECKSE - --G 467
Hs LRRK2 1499 :KIRKTMINESLNFKIR----- DQL\YVGQLIPDCMHVEIREK IMLSERKNVPI - -EFP’ RKRLLQISVREN - - -QLQ 1563
Hs LRRK1 814 :GIRQLMFHVTCSMKDVGSTIGCQ GRLAP! [LSIFQEANLAEQQRRSRDDDVQ DRQLEQISVEQTPD----NDI : 887
Ce LRK-1 1160 :AJRLN RTAWEVRMG- - - - - KERAMEQOMPSENT. KVTKELGVEFRKEGQPA! 'VEAYRERVKKRMISKFGRPF : 1232
A3 B2 A4 B3 A5
Ct Roco 664 :TIWPGERKTLL( INL€ BEALDLS- -ERY hfe /) SSKTKNGHLNTSALEYHLNEFQIRCDEYD 739
Ns LRRP1 675 :PIREHNQEQLIDLIRHRLEL AR (HPTLR-DT! EGHY. Se==zls DENLKTKSKEIFTPABIMTRVLNPE : 746
Mb RocoIl 468 :LIEKNITVLDD] DL RLTLK- Al EQATGAFY! - -TKSVLDNE] PQSIHESOIWNTK : 538
Hs LRRK2 1564 :LIENELPHAVH] ESEVIRFHIZON PALQLSDIFY F\YE! CKI| VKVEGCPKHP. : 1638
Hs LRRK1 888 : EDLQSAIS|HRIETE IYPINTSHGLRN|EYF] T|MESECIEQ] H 961
Ce LRK-1 1233 : IEFYAACTIQEHDCEERYRIFEDATLR - - DIS L F) L EFETSIYWYILR------ SPNLPAELIESTD. : 1302
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Ct Roco 740 :PAKNNKFTMTLLEQRYLLI IKQIFHICYDEGKG - - LEjS8SSNIB=TQT - DNEPEITEGEPLRF IMKMD - {YLIFSTIT ¢ 812
Ns LRRP1 747 :- PTKRHGYLIEMUKEIFHGFELACY PPQFIMIAGLINZKDQ - PDATEL - EGETLEFQYHMK- -VLIEESIISIH : 813
Mb RocoI 539 -TMPPSVHPQLME} KIYNESYELPDKS -NYIRSZELIBEKNE - PDNFEWNKEDDLCFYYCMDY FLIZSGT I T)X 606
Hs LRRK2 1639 -KIgPKNYMSQYF E'F@I‘LPIGEEY——LLVPSSLSDHR—PVIELPHCENSEIIIRL EMEYFEMGFWSIH : 1707
Hs LRRK1 962 :G- --YTQQTEEQYFQ. LPVANDS - - YIBBSHLiESKPGLDTHGMRHPTANT IQRV|JKMSF GFWQI! : 1030
Ce LRK-1 1303 :KS----- GALLMLKTQLLI IFASATATQPRQ - - LIMESTIMEDEYRLRSDFLASAVKIRMKMSQWN %HE PAGSP : 1373
B7 B8 B9 B10 A8
Ct Roco 813 2 MIAMQHQILDR ffffffffffff KSQDHEG - -ALAKVVAETKDSTITIAMQOGEPRCKREYLSIMWYEI : 876
Ns LRRP1 814 :F| THERIHNQ- - - QYQQHNEIYNIARIKADPEDKKIFIAMSGRKETRRSFLAIERDVF : 879
Mb RocoI 607 :Fj IHENLVIKENGMP- - - - - - - ICWREGAVIEKFQ- - - - - NSSALVKMKPDERQIEIRNMKGNN- -KRWVLGAMCSHL : 670
Hs LRRK2 1708 : LEISPYMLSGRERALRPNRUYWRQGI SPEAYCLVGSEVLDNHPESFLKIT)YPSCRKGCILLG--QVVDH : 1783
Hs LRRK1 1031 :F| ILISLAEMD-----------| QLFENKKNTKSRNRK- - -VTIYSFTGNQRNRCSTFRVKRNQTIYWQEG®LVTF : 1094
Ce LRK-1 1374 :TKSPMRRTSPTD---------- QNGVGSEDVM!QFTYDDDQLLRRIYALAYIPSGFWSREVTRIVGDKNVC ESIF : 1441
B11 B12 A9 B13 B14 A10
Ct Roco 877 :KKINANFTNLDJKEFIPLPGHP- - DELVEYKE@LGLEKMGRDEYVSGKLEKVFSVSKMLDSVISKEERNKER - - - - - - 1 946
Ns LRRP1 880 :QKIHKSLANLEMTEWVPVPGYPN-HPPLDYQERLGLIITMGILEYPIGKLKININIRQLLDGYESLESRRKLQKGDHDL : 956
Mb RocoI 671 :DEINASIKKIKYSKQIPCNCSENCPQRYLYEDML: 748
Hs LRRK2 1784 :IDSLMEEWFngLEIDICGEGETLLKKWALYSFND EHQKILLDDLMKKAEEGDLL : 1840
Hs LRRK1 1095 :DGGYLSVESSDYNWKK-------- KKSGGMKIFCQS s 1153
Ce LRK-1 1442 :MTTSADRAKIADIATKHAKAEWVVWQTGIELHWYKGHSLFTLKQFLPLAEVRDIDYSAID------------------~ : 1500

Fig. S1 Sequence alignment and secondary structure assignment of the RocCOR tandem, with
sequences from Chlorobium tepidum Roco, Nostoc sp. LRRP1, Methanosarcina barkeri
Rocol, human LRRK2 and LRRK1 and Caenorhaditis elegans LRK-1 (Swiss-Prot accession
numbers: Q8KC98, Q8Z0H2, Q466HO0, Q5S007, Q38SD2, Q9TZM3). Positions of the
Parkinson mutations are indicated with black arrows. Disordered regions of the structure are
indicated with dashed lines. The RocCOR construct used for the structure is indicated.



Fig. S2 Ribbon diagram of the non-physiological COR dimer found in the asymmetric unit.
Different protomers are coloured in green and cyan. Disordered loops are indicated with
dashed lines.

Fig. S3

Fig. S3 Crystal packing contact of the Roc domain A to a neighbouring molecule.
RocCOR is coloured as in the main text. The adjacent molecule is shown in various shades of
orange.
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Fig. S4 Stereo ribbon representation of the superimposition of the Roc domain A in blue (as
in Figs 4,5,6) with RaseGppNHp in light pink (Pai et al., 1990).

Fig. S5 Roc-COR interface and Switch II. A. Interface between Roc (blue) and COR
(cyan) involving Switch II (yellow) Hydrogen bond between Tyr804 and His554 is indicated
with green dashed line. B. 2Fo-Fc electron density ( contoured at 16) and corresponding
atomic model of the COR-Switch II interface. Colours as in A.



Fig. S6

Fig. S6 Model of the complete RocCOR dimer, in two different orientations, with colours as
in the main text. The modelled second G domain (Roc-B) is coloured in orange. The alpha0
helices of both G domains are shown in grey.

Fig. S7

Fig. S7 Model of the RocCOR tandem, using the domain-swapped dimer of human LRRK?2
Roc as found in the crystal by Deng et al., (Deng et al., 2008) superimposed onto the CtRoc
domain of the structure described here. The superimposition leads to serious clashes between
the hsRoc dimer (orange) and the N-terminal domain of COR (cyan) of Ct RocCOR.



