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                                                   KEN   
AtBUBR1          (1) MAAETKVQVSDPEAEFLNSKQETGYEW ELFKENVRPLKRGRNVGILNHALKSHSDHQLRK 
HsBUBR1          (1) -----MAAVKKEGGALSEAMSLEGDEW ELSKENVQPLRQGRIMSTLQGALAQESACNNT- 
XBUB1B           (1) -------------------MAQAGDEW ELSKENVQPLRQGRVMSTLQEVLSQQESASHTA 
ScMAD3           (1) –MKAYAKKRISYMPSSPSQNVINFEEI ETQKENIL PLKEGRSAAALSKAIHQPLVE---- 
SpMAD3           (1) -----------MEPLDAGKNWVHMDVI EQSKENIE PRKAGHSASALAKSSSRNHTEKEVA 
 
                                               MAD3-BUB1 domain                  1 
AtBUBR1         (61) NLIE-KRRNLIEAIDEYEGD DPLSPWIECI KWVQEAFPPG--GEC SGLLVIYEQCVRKFW 
HsBUBR1         (56) LQQQ--KRAFEYEIRFYTGN DPLDVWDRYI SWTEQNYPQG--GKE SNMSTLLERAVEALQ 
XBUB1B          (42) VQQQ--KQAFELELRFYAGD DPLDVWDRYI KWAEQAFPQG--GKE SNLCPLLERGVKIFH 
ScMAD3          (60) INQVKSSFEQRLIDELPALS DPITLYLEY I KWLNNAYPQGGNSKQSGMLTLLERCLSHLK 
SpMAD3          (50) GLQKERMGHERKIETSESLD DPLQVWIDYI KWTLDNFPQGE-TKTSGLVTLLERCTREFV 
 
                                                                                 1 
AtBUBR1        (118) HSER YKDDLRYLKVWLEYAEHCA-----DAEVIYKFLEVNEIG KTHAVYYIAYALHIEFK 
HsBUBR1        (111) GEKR YYSDPRFLNLWLKLGRLCN-----EPLDMYSYLHNQGIG VSLAQFYISWAEEYEAR 
XBUB1B          (98) EEQR YYDDLRYLNICLKFANFCS-----EPLDLYSYLHSQGIG VSHSLLYITWAEQFEAR 
ScMAD3         (116) DLER YRNDVRFLKIWFWYIELFTRNSFMESRDIFMYMLRNGIG SELASFYEEFTNLLIQK 
SpMAD3         (109) RNPL YKDDYRYLRIWMQYVNYID-----EPVELFSFLAHHHIG QESSIFYEEYANYFESR 
 
                                   1 
AtBUBR1        (173) NKVKT ANEIFNLGISRDAKPVEKLNDAYKKFMVRTMRRSNTADEEPKENNDLPSRSFGTL 
HsBUBR1        (166) ENFRK ADAIFQEGIQQKAEPLERLQSQHRQFQARVSRQTLLALEKE-----------EEE 
XBUB1B         (153) GNFKK ADSMFQQGMQCKAEPLEKLEIHHRQFQARVSRQVLQGISEG-----------PDV 
ScMAD3         (176) EKFQY AVKILQLGIKNKARPNKVLEDRLNHLLRELGENNIQLGNEIS---------MDSL 
SpMAD3         (164) GLFQK ADEVYQKGKRMKAKPFLRFQQKYQQFTHRWLEFAPQSFSSN-----------TNS 
 
AtBUBR1        (233) LSRGDNNARRQALGSSNPQAKKLKPNQSSK TPFAIYADAVSDTTSGNQPESDKS------ 
HsBUBR1        (215) EVFESSVPQRSTLAELKSKGKKTARAPIIR VGGALKAPSQNRGLQNPFPQQMQNNSRITV 
XBUB1B         (202) EEPELSEPQRSSLADLKSRGKTKAKVPVNR VGDSIKSRPQGLGLQAAPPQQIPNRSRFSV 
SpMAD3         (213) VNPLQTTFESTNIQEIS---QSRTKISKPK FKFSVYSDADGSGKDGQ------------- 
ScMAD3         (227) ESTVLGKTRSEFVNRLELANQNGTSSDVNL TKNNVFVDGEESDVELFETPN--R------ 
 
                                                  KEN 
AtBUBR1        (287) ------------RPEFGSWLMLGGRAE RNKENNSLPRKWASFKVPQK-----PIVRTVAA 
HsBUBR1        (275) FDENADEASTAELSKPTVQPWIAPPMP RAKENELQAGPWNTGRSLEHRPRGNTASLIAVP 
XBUB1B         (262) FDENAAMSAAQELPSLTPQQWTAPPPA RSKENEQRARPWNSGRPSRN---GHQAPVSELP 
ScMAD3         (279) ------------GVYRDGWENFDLKAE RNKENNLRISLLEANTNLGE---------LKQH 
SpMAD3         (257) ------------P---GTWQTLGTVDQ RRKENNISATSWVGEKLPLK--------SPRKL 
 
                                                                                 1 
AtBUBR1        (330) ASASTFEVFVD EEECTEEEEEKKKNDETISSSSNVLPLNGGREIKKETELLRQNPLRHFP 
HsBUBR1        (335) AVLPSFTPYVE ETARQPVMTPCKIEPSINHILSTRKPGKEEGDPLQRVQSHQQASEEKKE 
XBUB1B         (319) QSLPSFTPYVD EGAQHQTVTPCKINPAVTSVLSSRKPGK-DEDPLQRVQNNSQG---KEE 
ScMAD3         (318) EMLSQKKRPYD EKLPIFRDSIGRSDPVYQMINTKDQ---------------------KPE 
SpMAD3         (294) DPLGKFQVHCD EEVSKE------------------------------------------- 
 
                                 BUB3 binding domain               1 
AtBUBR1        (390) PNSFLRR----------------------- ----------------(396/396) 
HsBUBR1        (395) ------KMMYCKEKIYA-GVGEFSFEEIRA EVFRKKLKEQREAELL(433/1050) 
XBUB1B         (375) ------TVMYCKDKVYA-GVEEFSLEEIRA EIYMAKVRRKREDDLQ(413/1041) 
ScMAD3         (357) KIDCNFKLIYCEDEESKGGRLEFSLEEVLA IS-RNVYKRVRTNRKH(401/515) 
SpMAD3         (310) ------------------------------ ----------------(310/310) 

 
 

Figure S1. Sequence comparison of BUBR1/MAD3-related proteins. (A) Domain 

organisation of Arabidopsis thaliana AtBUBR1, Homo sapiens HsBUBR1 and 

Saccharomyces cerevisiae ScMAD3. Proteins are drawn to scale. (B) Alignment of AtBUBR1 

protein from A. thaliana (AtBUBR1, At2g33560) with MAD3 protein from 

Schizosaccharomyces pombe (SpMAD3, O59767) and the NH2-terminal domains of 

BUBR1/MAD3 proteins from human (HsBUBR1, O60566), Xenopus larvei (XBUB1B, 

Q8JGT8) and S. cerevisiae (ScMAD3, P47074). The MAD3-BUB1 domain (PF08311), KEN 

boxes and BUB3-binding domain of hBUB1B are indicated.  
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