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Supplementary Table 1

Oligonucleotides for mutagenesis

E3L-K40R-F-5’-CAACTTAATATGGAGAGGCGAGAAGTTAATAAAGC-3’
E3L-K40R-R-5’-GCTTTATTAACTTCTCGCCTCTCCATATTAAGTTG-3’
E3L-K99R-F-5’-GAGAGAGGATCATAGGTCTTTTGATGATGTTATTCCG-3’
E3L-K99R-R-5’-CGGAATAACATCATCAAAAGACCTATGATCCTCTCTC-3’
E3L-119ATAA122-F-5’-GGTGCTAACCCTGCCACCGCTGCTAATGAGTACTGCC-3’
E3L-119ATAA122-R-5’-GGCAGTACTCATTAGCAGCGGTGGCAGGGTTAGCACC-3’




Taterapox = —--—-- MSKTYIDERSDAETVCEATK-NTG-LEGA--TAVQLTRQLNMEKREVNKALYDL, 50
variola  --—--- MSKTYIDERSDAETVCEATK-NIG-LEGV--TAVQOLTRQLNMEKREVNKALYDL 50
Camelpox ——-—-- MSKIYIDERSDAETVCEATK-NIG-LEGA--TAVQLTRQLNMEKREVNKALYDL, 50
Cantagalo  —--—-- MSKTYIDERSDAETVCAATK-NIG-TEGA--TAAQLTRQLNMEKRKVNKALYDL, 50
Cowpox —-——-- MSKIYIDERSDAETVCEATK-TIG-TEGA--TAAQLTRQLNMEKREVNKALYDL 50
Vaccinia = ------ MSKIYIDERSNAETVCEATK-TIG-TEGA--TAAQLTRQLNMEKREVNKALYDL, 50
Swinepox ~  —--—-- MCSDISNEDVY----SLVKQEVDSLPVGNFITAVETSKKTEKEKSSINRQLYAL 50
Lumpy —-————- MYSCDEVDSY----ELVKKMVNNLSESEFITATET SRKLNTEKSNVNKQLYKL 49
Yaba-like = -——--—-- MDLLSCTVNDAETFSLVKKEVLSLNTNDYTTATSLSNRLKTNKKKINQQLYKL 53
Deerpox —--—- MSVHARGCNYSDMETTKLVKDT ITNLPLGRHITALETARQLNVEKSY INRQLYKL, 55
orf  —mmm—m—— MACECASLILELLRKS-D---—-~ DKLPAKQTAKELGTSKHEANRQLYRIL, 43
* * * *k Kk
Taterapox QRSAMVYSSDDIPPRWFMTTEADKPD-——-——-——-—--— ADAMADVII-D-DVSRE--- 91
Variola QRSAMVYSSDDIPPRWEMTTEADKPD—~=—=======~--— AMTMADVII-D-DVSRE--- 91
Camelpox QRSAMVYSSDDIPPRWEFMTTEADKPD-——-——-——-———-— TDAMADVIT-D-DVSRE--- 91
Cantagalo QRSAMVYSSDDIPPRWFMTTEADKPD-——-——-——-—--— ADAMADVII-D-DVSRE--- 91
Cowpox QRSDMVYSSDDIPPRWEMTTEADKT D=~ =========~~-— ADVMADVIT-D-DVSRE--- 91
Vaccinia QORSAMVYSSDDI PPRWFMTTEADKPD=-——========~—= ADAMADVIT-D-DVSRE--- 91
Swinepox YQQGYIDMVPACPPKWYKR——————————————————— NQDNMNNESTE-T-HNPD---- 85
Lumpy HNDGFIFMIRSNPPKWFKKN--——-——-—————————— STDNDDNENND-T-KKLN---- 85
Yaba-like QKEDTVKMVPSNPPKWFKNYN——--——--—--—--—- CDNGEKHDSKLEQK-N-HIPN---- 93
Deerpox YHEGLLNVIPTNPPRWFKKTC--—-——-—--—-—- TKEEEDVMSVIVET-N-TYLDELDI 99
orf LDSDEVCCEDGNPPRWFVECAPSAPT-——————--—-— EEDENSDTEPMETEAGCD---- 87
* Kk Kk
Taterapox -KSMR---—--— EDHKSFDDVIPAKKI IDWKNANPVTIINEYCQITKRDWSFRIESVG-P 142
Variola ~KSMR--——=~~ EDHKSFDDVIPAKKI IDWKNAMPVTIINEYCQITKRDWSFRIESVG-P 142
Camelpox -KSMR---—--— EDHKSFDDVIPAKKI IDWKNTNPVTIINEYCQITKRDWSFRIESVG-P 142
Cantagalo -KSMR---—--~— EDHKSFDDVIPAKKI IDWKDANPVTIINEYCQITRRDWSFRIESVG-P 142
Cowpox ~KSMR--——=~~ EDHKSFDDVIPAKKI IDWKDANPVTIINEYCQITKRDWSFRIESVG-P 142
Vaccinia -KSMR---—--— EDHKSFDDVIPAKKI IDWKGANPVTVINEYCQITRRDWSFRIESVG-P 142
Swinepox ~HMFS--=—=--—~ DTIPYTKITIEW---KNKNPITV--LNEYCQTTQRDWIIDIISSG-Q 129
Lumpy ~KSFS--——=---—= DTIPYYKIVLW---KEKNPCSA--INEYCQFTSRDWYINISSCG-N 129
Yaba-like -HIFS---——-—--- DTVPYKKI INW-~--KDKNPCIV--LNEYCQFTCRDWSTIDITTSG-K 137
Deerpox ETMGK-NNPE-LFGDTIPYEKILAW-~--KDKNPCSV--LNEYCQYTSRDWYIDIISSG-P 151
orf ~TLEG---—=---- GDIDIMTQSAVM---RLKSLNPVSAVNEFCMMTRRSLEFCETRSGGE 135
* * Kk K *  Kx *

Taterapox SN----SPIFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVITIRF 190

Variola SN----SPTFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVITRF 190
Camelpox SN----SPTFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVITREF 190
Cantagalo SN----SPTFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVIIRF 190

Cowpox SN----SPTFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVITRF 190
Vaccinia SN----SPTFYACVDIDGRVFDKADGKSKRDAKNNAAKLAVDKLLGYVITREF 190
Swinepox SHCPIFTASITVSGIKCKTGK----GSTKKEAKQTAARETMNFTLNKTITIKE 177

Lumpy GR----KPMFLASVITSGIKFFPETGNTKKEAKQKSTKRTIDFLINTSTIKE 177
Yaba-like SH----CPMFTATVITSGIKFKPATGNTKREAKYNASKTITMDETLDSVIIKF 185

Deerpox TH----KPLFTATLCTSGVKFRSATGSTKKEAKTNATRMAMDLT INNSTTKF 199

orf DH----CPRFTCTITISGKVVSVADGASKKLARHTACSSALTILINNCGITF 183

* * * * K

Supplementary Figure 1. Aligment using the Clustal X program of E3 proteins from different poxvirus.
Conserved lysine residues in the consensus sequence for SUMOylation 1pKxE in different poxvirus are
shown in blue font. Conserved lysine residues in a non-consensus SUMOylation sequence in some
poxvirus are shown in pink font. Conserved putative SIM domains in some poxvirus are shown in red

font. Other putative SIM domains are shown in green font.
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Supplementary Figure 2. Total extracts or Histidine-Tagged purified proteins were prepared from HEK-

293 cells co-transfected with pCINEO-E3-WT or pCINEO-E3-K40RK99R together with pcDNA or
pcDNA-Ubc9 and pcDNA-His6-SUMO1, and immunoblot analysis with an anti-E3 antibody was carried

out.
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Supplementary Figure 3. Subcellular localization of WT-E3 or the E3-K40RK99R mutant in MCF-7
cells. MCF-7 cells were transfected with pCINEO-E3-WT or pCINEO-E3-K40RK99R. At 48 h after

'
'

transfection, the cells were fixed and stained with DAPI and an anti-E3 antibody and analyzed by

3

confocal microscopy.
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Supplementary Figure 4. E3 protein stability is unaffected by SUMOylation. A, MCF-7 cells were
transfected with pCINEO-E3-WT together with pcDNA, Ubc9 and SUMOI1 or Ubc9 and SUMO2, and
treated with cycloheximide (CHX) for the indicated times to block protein synthesis. After CHX
treatment, cells were lysed and proteins were subjected to Western-blotting with an anti-E3 antibody
(upper panel A shows low exposure time and lower panel A shows long exposure time). B, MCF-7
cells were transfected with pCINEO-E3-K40RK99R together with pcDNA, Ubc9 and SUMO1 or Ubc9
and SUMO?2, treated with CHX for the indicated times and analyzed as above described.
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Supplementary Figure 5. A, Cultures of HeLa cells were transfected with pcDNA, pCINEO-E3-WT
or pCINEO-E3-K40RK99R. At 48 h after transfection, cells were infected with VACV-AE3L (7.5
PFU per cell) for 16 h. Then, cultures were labelled with 33S-methionine for 30 min and newly
synthesized proteins were identified by 12% SDS-polyacrylamide gel electrophoresis and
autoradiography. B, Cultures of HEK-293 cells were transfected with pcDNA or E3-WT and at 48 h
after transfection, cells were infected with VACV-AE3L (7.5 PFU per cell) for 16 h or left uninfected.
Then, newly synthesized proteins were labelled with 33S-methionine for 30 min and identified by 12%
SDS-polyacrylamide gel electrophoresis and autoradiography (left panel). HEK-293 cells were
transfected with pcDNA, WT-E3 or E3-K40RK99R, infected with VACV-AE3L for 16 h and newly
synthesized proteins were labelled with 33S-methionine and analyzed as above described (right panel).
C, Cultures of HeLa cells (left panel) or HEK-293 cells (right panel) were transfected with pcDNA,
pCINEO-E3-WT or pCINEO-E3-K40RK99R and then infected with VACV-AE3L (7.5 PFU per cell).
Infected cells were harvested after 24 h and virus yields were determined by plaque titration on BHK-
21 cells. The results are the means of triplicate determinations +/- standard deviations for one
experiment. *, P<0.05, compared with pcDNA transfected cells, Student’s test. Similar results were
obtained at least in three different experiments. The lower panel represents the expression levels of

E3L gene transfected in each experiment.



Supplementary Figure 6. E3-K40RK99R colocalizes with SUMOL in the viral factories. MCF-7
cells were transfected with pCNIEO-E3-WT (A-F) or the pCINEO-E3-K40RK99R mutant (G-L) and
then infected with VACV-AE3L for 6 h. Then, cells were fixed and labeled with DAPI, anti-SUMO1
and anti-E3 antibodies. The images were analyzed by confocal microscopy. The lower panels (D, E,

F) and (J, K, L) show a higher magnification of the inserts shown in the upper panel (A, B, C) and (G,

H, 1), respectively. v
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Supplementary Figure 7. The integrity of the SIM domain in E3 is required for its stability,
SUMOylation and nuclear localization. A, HEK-293 cells were transfected with WT-E3, E3-ASIM or
E3-K40RK99R-ASIM expression plasmids and treated or not with MG132 for 24 h. Analysis of the
protein extracts by Western-blot with anti-E3 antibody was then carried out. B, [**S]methionine-labelled
WT-E3, E3-ASIM or E3-K40RK99R-ASIM proteins were used as substrates in an in vitro
SUMOylation assay in the presence of SUMOI1 (left panel) or SUMO2 (right panel). The reaction
products were visualized by autoradiography. C, MCF-7 cells were transfected with WT-E3 or E3-
K40RK99R-ASIM expression plasmids and treated with MG132 for 24 h. Cells were then stained with

DAPI and an anti-E3 antibody, and the localization of E3 was detected by confocal microscopy.
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Supplementary Figure 8. SIM is not required for the interaction between E3 and ISG15. HEK-293
cells were co-transfected with WT-E3 or E3-ASIM together with GST or GST-ISG15 expression
plasmids and treated with MG132 for 24 h. Cells were washed and then lysed in RIPA buffer containing
proteinase inhibitor cocktail. After a brief sonication, the lysates were cleared by centrifugation. A 50%
protein A-sepharose slurry, which has been incubated with the anti-GST antibody at 4°C overnight, was
added to the cleared lysates and incubated at 4°C for 2 h. Afterwards, the Sepharose beads were
collected and washed five times in RIPA buffer. The precipitated protein complexes were recovered,

boiled in SDS sample buffer and analyzed by Western-blotting using an anti-E3 antibody. 9
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Supplementary Figure 9. Overexpression of the ubiquitin specific protease 7 (USP7/HAUSP)
partially rescues E3-ASIM from degradation without altering its subcellular localization. A,
HEK-293 cells were co-transfected with WT-E3 or E3-ASIM together with the indicated plasmids
and at 48 h after transfection, analysis of the protein extracts by Western-blot with an anti-E3
antibody was carried out. B, HEK-293 cells were transfected with E3-ASIM in the presence or
absence of GFP-USP7 and treated or not with MG132 for 24 h. Then, analysis of the protein extracts
by Western-blot with an anti-E3 antibody was carried out. C, MCF-7 cells were co-transfected with
E3-ASIM and GFP or GFP-USP7 and treated with MG132 for 24 h. Cells were then stained with
DAPI and an anti-E3 antibody, and the localization of E3-ASIM was detected by confocal

microscopy.
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