H. sapiens DVEFEVVGDAPEKVGPKQAEDA-AKSITNGSDDGAQPSTS~--TAQEQDDVLIVDSDEEDS 57
M. musculus DVEFEVVGDSPEKVGPKQAEDA-AKSTANGSDDGAQPSTS--TAQEQDDVLIVDSDEEGP 57
X. laevis ---FEVVGDVPEKGPQKPPEES-VKNITNGSDDGAQPSTS--KAQDQDDVLIVDSDEESP 54
D. rerio —--—- VVGDAPDKAPAPSAPEE-GKNTANGNKDSAQPSTSSKAAVEDDDVLLVDSDEEPS 54
S. cerevisiae ---CNTCSLPDVEVPLIKANNSPSKNEEEEKNEKGADVVATTNSHGKDGIVILD-DDEGE 56
D. melanogaster  -—--—--- DDGPSTSKRSRPNEVVEEDDDDCLVIEEDEDQADVVVVATDKLSVQSPPKSGS 53
. . . . *

H. sapiens SN-NADVSEEERSRKRKLDEKENLS-AKRSRIEQ-KEELDD--VIALD 100

M. musculus SN-STDCSGDDKARKRKLEENEAAS-TKKCRLEQ-MEDPDD--VIALD 100

X. laevis SSSNADVGMESASLKRKLPDEEAVSSTKRKRTEPPVEEDDD--TITALD 100

D. rerio SS-TMDTESSNRKRKHHDAETDDAS - SKRKRTL,DQQPADDDDEDITALD 100

S. cerevisiae ITIDAEPTNGSKKRPVDTEI SEAPS-NKRTKLVN---EPTNSDIVELD 100

D.

melanogaster KRKPCEVIEDEDITEILESSDDEPAGPTKCKRSR-LDDSNPVAVISID 100

:*

Supplemental Figure 1. Sequence alignment of the C-terminus of Uba2. The C-
terminal 100 amino acids of Uba2 from H. sapiens, M. musculus, D. rerio, X. laevis,
D. melanogaster and S. cerevisiae were aligned using ClustalW2. Conserved
clusters of basic amino acids potentially participating in nuclear import are underlined
and highlighted in bold.



H. sapiens ---MVEKEEAGGG----ISEEEAAQYDRQIRLWGLEAQKRLRASRVLLVGLKGLGAEIAK 53
M. musculus —-—-MVEKEEAGGGGGGGISEEEAAQYDRQIRLWGLEAQKRLRASRVLIVGMKGLGAEIAK 57
D. rerio MIDTIEKEDT------ IISEEEAAQYDRQIRLWGLDAQKRLRGSRVLLVGLRGLGAEVAK 54
X. laevis -—--MVEKEEA------ VISEEEAAQYDRQIRLWGLEAQKRLRTSRVLLVGMRGLGAEVAK 51
D. melanogaster —---MVVDMDTSET-AVELTEAENELYDRQIRLWGLESQKRLRTAKILIAGLCGLGAEITK 56
S. cerevisiae —-—--MDMKVEK-—-—-—-— LSEDEIALYDRQIRLWGMTAQANMRSAKVLLINLGAIGSEITK 50
. ::* * *********: :* .:* :::*: . .:*:*::*
H. sapiens NLILAGVKGLTMLDHEQVTPEDPGAQFLIRTGSVGRNRAEASLERAQNLNPMVDVKVDTE 113
M. musculus NLILAGVKGLTMLDHEQVSPEDPGAQFLIQTGSVGRNRAEASLERAQNLNPMVDVKVDTE 117
D. rerio NLILAGVKGLTLLDHEQVTEESRRAQFLIPVDADGQONHAQASLERAQFLNPMVEVKADTE 114
X. laevis NLILAGVKALTLLDHEQVSSEDSRAQFLIPSGSLGONRAEASLNRARNLNPMVSVEADTE 111
D. melanogaster NIILSGVNSVKLLDDKDVTEEDFCSQFLVPRESLNTNRAEASLTRARALNPMVDISADRE 116
S. cerevisiae SIVLSGIGHLTILDGHMVTEEDLGSQFFIGSEDVGQWKIDATKERIQDLNPRVELNEDKQ 110
HERG R HE A T HERa . HEE A KrRx oKL
H. sapiens DIEKKPESFFTQFDAVCLTCCSRDVIVKVDQICHKNSIKFFTGDVFGYHGYTFANLG-EH 172
M. musculus DVEKKPESFFTKFDAVCLTCCSRDVIIKVDQICHRNSIKFFTGDVFGYHGYTFANLG-EH 176
D. rerio PVESKPDDFFFQFDAVCLTRCSRDLMVRVDQLCASRNIKVFCGDVYGYNGYMFSDLGQEY 174
X. laevis NINQKSDDFFTQFDVVCLTSCPSDLLVRVNHICHKHNIKFFTGDVYGYHGSMFADLG-EH 170
D. melanogaster PLKEKTSEFFGQFDVVVVNGATNEELLRIDTICRDLGVKFIATDVWGTFGFYFASLQ-KH 175
S. cerevisiae DLQEKDEEFFQQFDLVVATEMQIDEAIKINTLTRKLNIPLYVAGSNGLFAYVFIDLI--- 167
.‘* “** :*** . H ... . . . . * . *.*
H. sapiens EFVEEKTKVAKVSQGVEDGPDTRRAKLDSSE-—-———————— TTMVKKKVVFCPVKEALEV 222
M. musculus EFVEEKTKVAKVSQGVEDGPEARRAKLDSSE-—-———————— TTMVKKKVLFCPVKEALEV 226
D. rerio HYVEEKPKVVKGSNEANDGPEARKPKIDPNE-—-—-—-—————— TTMVKKTISFCSLKEALEV 224
X. laevis EFVEEKAKVTKAKPLVEDGPEARKAKIDPTE-—-—-——————— TILVKKKVQFCPLKDALET 220
D. melanogaster SYVEDVINHKVVAN-—-—=-——— SERRKKKYETV-—-—-———=——— SIPTQRDVDYPGYSAWLDF 218
S. cerevisiae EFISEDEKLQSVRPTTVGPISSNRSIIEVTITRKDEEDEKKTYERIKTKNCYRPLNEVLST 227
.. . . ... . . *
H. sapiens DWSSEKAKAALKRTTSDYFLLQVLLKFRTDKGRDPSSDTYEEDSELLLQIRNDVLDSLGI 282
M. musculus DWSGEKAKAALKRTAPDYFLLQVLLKFRTDKGRDPTSESYKEDAELLLQIRNDVEFDSLGI 286
D. rerio DWTTEKAKSSLKRIPADYFLLQVLLKFRTDKGRDPQPDSFAEDSQLLLQIRDDVLETMGL 284
X. laevis DWRSEKAKSALKKTPTDYFLLQVLMKFRTDKGRDPQPSSYQEDSELLLQICSDVLDSLGV 280
D. melanogaster DVTEPSYLRKLKRNGPGVLLLSVLQKFRTTHKRDPSYKTREADLELLRGIRDELLPNS-- 276
S. cerevisiae ATLKEKMTQRQLKR-VTSILPLTLSILQYDLNQKGKAISFEQMKRDAAVWCENLGVPATV 286
. .k * .. . . ..
H. sapiens SPDLLPEDFVRYCFSEMAPVCAVVGGILAQEIVKALSQRDPPHNNFFFFDGMKGNGIVEC 342
M. musculus SPDLLPDDFVRYCFSEMAPVCAVVGGILAQEIVKALSQRDPPHNNFFFFDGMKGSGIVEC 346
D. rerio SSDLLPNTFVSYCFSEMSPVCAVVGGVLGQEIVKALSQRDAPHRNFFFFDGLKGSGVVDY 344
X. laevis SPDLLPKDFASYCFSEMAPVCAVVGGVLGQEIVKALSLRDAPHNNFFFFDGKTSNGIVDC 340
D. melanogaster ---ILGDEALGLIFAQISPAVAVVGGVVAQEVIKVVTKLEAPHRNLFVFDPETCAGYVEA 333
S. cerevisiae VKDDYVQQFIKQKGIEFAPVAAIIGGAVAQDVINILGKRLSPLNNFIVFDGITLDMPLFE 346
HER I R P A :
H. sapiens LGPK 346
M. musculus LGPQ 350
D. rerio FSSK 348
X. laevis LGSK 344
D. melanogaster IGAK 337
S. cerevisiae F--- 347

Supplemental Figure 2. Sequence alignment of Aos1. Amino acid sequences of
Aos1 from H. sapiens, M. musculus, D. rerio, X. laevis, D. melanogaster and S.
cerevisiae were aligned using ClustalW2. Conserved clusters of basic amino acids

potentially participating in nuclear import are underlined and highlighted in bold.
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Supplemental Figure 3. Transportin does not mediate import of CFP-Aos1 in vitro.
In vitro import of CFP-Aos1 (1uM) in semipermeable HelLa cells was tested in the
presence of Transportin (1uM) and 12 uM Ran with or without ATP. The transportin
dependent cargo YFP-M9 (1uM) (Siomi and Dreyfuss, 1995; Nakielny et al., 1996)
was included as a positive control. Nuclear accumulation of fluorescently labelled

cargo proteins was analyzed by confocal microscopy. Bar, 10 um.
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Supplemental Figure 4. Importin 13 does not support import of CFP-Aos1 in vitro.
(A) CFP-Aos1 (5 uM) import was tested in semi-permeabilized HelLa cells in the
presence of importin 13 (1 uM) and Ran (12 uM) with or without ATP. Alexa488
labelled Gst-Ubc9 (Mingot et al., 2001) served as a positive control. Nuclear
accumulation of CFP-Aos1 and Gst-Ubc9-Alexa488 was analyzed by fluorescence
microscopy. Bar, 10 um. (B) Importin 13 does not synergize with importin o/f for the
import of CFP-Aos1. In vitro import of CFP-Aos1 (1uM) using semipermeable HelLa
cells was performed with the indicated concentrations of Importin o. and importin 8 in
the presence of Ran (12uM), with or without addition of 2 uM importin13. Nuclear

accumulation of CFP-Aos1 was analyzed by confocal microscopy. Bar, 10um.
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Supplemental Figure 5. The Uba2 NLS is required and sufficient for import of the
SUMO E1 holo-enzyme. In vitro import of E1 complexes reconstituted from wild type
proteins (CFP-Aos1-wt, Uba2-wt-YFP) and/or NLS mutants (CFP-Aos1-
KR195,196A,, Uba2-KR623,624A,-YFP). The assays were performed in
semipermeabilized HelLa cells in the presence of cytosol and ATP-regenerating
system (+). Control experiments contained ATP-depleting system (-) instead. Nuclear
accumulation of CFP-Aos1 and Uba2-YFP was analyzed by fluorescence

microscopy. Bar, 10 um.
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Supplemental Figure 6. Importin o/ff mediates in vitro import of the SUMO E1 holo-
enzyme via interaction with the Uba2 NLS. In vitro import of E1 complexes
reconstituted from wild type proteins (CFP-Aos1-wt, Uba2-wt-YFP) and/or NLS
mutants (CFP-Aos1-KR195,196A,, Uba2-KR623,624A,-YFP). The assays were
performed in semi-permeabilized HelLa cells in the presence of importin a/f in the
presence of wt Ran or RanQ69L. Nuclear accumulation of CFP-Aos1 and Uba2-YFP

was analyzed by fluorescence microscopy. Bar, 10 um.



