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Csn5 - S. cerevisiae Csn5 - S. cerevisiae Csn5 —S. cerevisiae Csn5 - S. cerevisiae
(Homology model on HsCSN5 (Homology model on SsRPN11 (Homology model on HsCSN5 (Homology model on HsCSN5
(6R7F, Nature Communications 2019) (5W83, Molecular Cell 2017) (4WSN, Nature 2016) (4D18, Nature 2014)

S. cerevisiae CSN5 Homology model based on various CSN5 (H. sapiens) structures

4D18 4WSN 6R7F 5Ws83
Lingaraju et al. Cavadini et al. Faull et al. Worden et al.
2014 2016 2019 2017
Sequence identity (%) 39.3% 42.1% 42.1% 27.37%
Coverage (%) 47% 43% 43% 41%
GMQE 0.25 0.21 0.19 0.18
QMEAN -0.62 -2.09 -3.16 -3.13

Supplemental Figure S1 (for Figure 1C): Structural comparison between Homo sapiens
and Saccharomyces cerevisiae orthologues of CSN5.

(A) S. cerevisize Csn5 homology model comparison suggest that a highly conserved architecture between the
Homo sapiens (Red) and Saccharomyces cerevisiae (other colors) orthologues. CSN5 Homology models were
built using the template of four different available CSN5 crystal structures (PDB IDs: 6R7F, 5W83, 4WSN and
4D18), and were superimposed on the H. sapiens CSN5 crystal structure (PDB ID: 4D18). (B) Query coverage
and percentage of identity of the sequences used in A. * References for Figure S1: [1-4]. GMQE (Global Model
Quality Estimation) > 0 is an estimator for good accuracy of a model built with that alignment and template
structure [5]. The QMEAN (Qualitative Model Energy ANalysis) > (-4) provides reliability estimation for the
"degree of nativeness" of the structural features in the model [6].
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Supplemental Figure S2 (for Figure 2): Evaluating interactions between CSN subunits.

Protein-fragment Complementation Assay (PCA) was approached to detects proximal
interactions between CSN subunits. The assay is based on an optimized S. cerevisiae cytosine
deaminase (FCY1) as a reporter that allows death and survival assay by deaminating cytosine
to the essential uracil (survival assay) but also deaminates 5-fluorocytosine (5-FC) to 5-
fluorouracil (5-FU), which forms a toxic compound that causes death (death assay). If the
candidate proteins interact with each other, the 2 distinct parts of the FCY1 enzyme (A, green
and red) are reconstituted and the enzyme becomes active. Accordingly, yeast cells can grow
in selection medium lacking uracil, but contain cytosine or no longer grow in medium
containing uracil but complemented with 5-FC (B, top and middle). The lack of interaction
between the two reporter parts, leads to opposite results (B, bottom).
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Supplemental Figure 3 (for Figure 2C, D): Superimposition of the S. cerevisiae CSN
deNEDDylase core complex with the corresponding H. sapiens CSN

(A) Superimposition of the S. cerevisine Csn5 (green) and Csil (blue) homology models with their
corresponding H. sapiens CSN5 and CSN6 template structures (Red and cyan respectively, PDB ID 4D18 for
Csnb5 and eIF3F PDB ID A5T5 for Csil). Grey and pink surfaces representation is shown for the CSN6/Csil
MPN and S6CD domains, respectively. (D) Empirical 3D structure of the human and S. cerevisise CSN
deNEDDylase core complexes. S. cerevisine homology models were built using Swiss-Model for Csn5,
CSN4/Rpn5 and CSN7/Csn9, or Phyre? for Csil (using elF3F as a template). Note that residues that are not
aligned with the sequence of the template are not shown in this predicted comparative model.
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Supplemental Figure 4 (for Figure 3).

(A) Neddylation status of the 8His-C548 truncation mutant. Total cell extract of logarithmic
wildtype, Acsn5 and Anedd8 mutant strains, expressing 8His-C548 used for immunoblotting

with anti-yCull antibody.

(B) Neddylation status of ectopic 8His-Cull. Total cell extract of logarithmic wildtype, Acsn5
and Anedd8 mutant strains, expressing 8His-yCull (FL815) approached for immunoblotting

with (a) anti-yCull antibody and (b) anti-His antibody.
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Supplemental Figure 5 (for Figure 6): Cullin neddylation status in Apdr5 cells is not
affected by H20..

Logarithmic Apdr5 cells were treated with H20zas indicated. With or without the addition of
100 uM CSNBbi-3. Representative immunoblots of anti-yCull (7.5% SDS PAGE) show
yCullneddylaiton status. The results show that unlike the wildtype strain [7], the addition of
H20: has neither led to alterations in cullin neddylation status (left), nor inhibited CSN
activity (right).
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Supplemental Figure 6 (for Figure 6): Testing the phenotype of S. cerevisiae cells pre-
treated with CSN5i-3.

S. cerevisiae wildtype and Acsn5 mutant cells were diluted to 0.5 ODeoo and grown 4 hours to
the log phase. Samples were treated with the CSN5i-3 inhibitors for 2 hours. The percentage
of ergosterol upon treatment with the inhibitor (200 uM) in each strain was determined
according to Sinha et al. 2020 [8] (A, top). Inhibition of yCull deneddylation by the inhibitor
is shown below the graph (A, bottom). The same culture was used to evaluate if the Csnb5i-3
treatment confer to wildtype cells phenotypes of Acsn5 mutant cells (B). Accordingly, vacuole
morphology was assessed by FM46-4 (16 puM) and natural lipids by treatment with
BODIPY493/503 (1 uM). No changes in wildtype morphology was observed. Intensities were
observed with a NIKON Eclipse E600 fluorescent microscope. Representative images are
shown.



Table S1 (Plasmids)

Number Name Description Source

EP53 Empty vector (Leu) Yeplacl81 including [9]
ADHI1p promoter and
terminator

EP115 Rub1-GG (Leu) Yeplac181, ADHp, This study
RGS-Rub1AN77

EP153 8HIS-Ub (Leu) Yeplac181, ADHp, [10]
RGS-8HIS-Ub (k0)

EP172 AN623 (Leu) Yeplac181, ADH1p, This study
RGS-8His -Cull (623-815aa)

EP181 6His-Flag-Rub1 (Leu) Yeplac181, ADHp, This study
6His-Flag-Rub1(intron-free)

EP233 GFP-Rubl (Ura) pYES2, GAL1p, ADHp, This study
GFP-Rubl1

EP237 8His-yCull (Leu) Yeplac181, ADHp, This study
Cull (1-815aa) (Full length)

Ep238 8His-C* (Leu) Yeplacl81, ADHp, This study
Cull (267-815aa)

EP247 AN438 (Leu) Yeplac181, ADHp, This study
8HIS- Cull (438-815aa)

EP248 ANb22 (Leu) Yeplac181, ADHp, This study
8His-Cull (522-815aa) under

EP250 PCAF1 (His) GALp, F1 yeast cytosine
deaminase

EP251 PCA F2 (Leu) GALp, F2 yeast cytosine
deaminase

EP252 PCA F2 CSN5 (Leu) GALp, F2 yeast cytosine This study
deaminase CSN5

EP258 ADH-GFP-Nedd8 (Ura) ADHp, GFP-Nedd8 This study

EP259 PCA F2 CSN9 (Leu) GALp, F2 yeast cytosine This study
deaminase CSN9

EP260 PCA F1 CSI1 (His) GALp, F1 yeast cytosine This study

deaminase CSI1




Table S2 (S. cerevisiae strains)

Name Strains Genotype Source

YP65 wildtype BY4741; ( his3ko; leu2ko; Open Biosystems
met15ko; ura3ko); Mat a

YP193 wildtype W303; (Ura3-52,Lys2- [8]
807,ade2-101,trp1-"36,
his3-7200, leu2-"1); Mat a

YP333 Acsnb W303; AYDL216C::G418, [8]
Mat a

YP146 Acsnb Dd&3M3742; (hisdakol; leu2ko0;  Open Biosystems
lys2ko0; ura3ko0;):
YDL216C::G418; mat
alpha

YP142 Arubl BY4742; YDR139C::G418; Open Biosystems
mat alpha

YP67 Apdr5 W303; pdr5::hisG, Mat a

YP 147 Acsnb BY4741; his3ko; leu2ko; Open Biosystems
metl5ko; ura3ko
YDL216C::G418

YP 331  Arubl W303; YDR139C::G418, [8]
Mat a

YP 421 Acsnb Anedd8 BY4741; YDL216C::hisMX6 This study
YDR139c:kanMX4 Mat a

YP485  CSNO9-MYC CSN9 and CSN10 tagged [9]

Csn10-CBP with MYC and CBP

respectively

YP480 PCA parental BY4741; YPRO62W: Open Biosystems

strain (4 fcy1) kanMX4 Mat a




Table S3 (DNA primers)

3.1.1 Primers

Num. Description Sequence

Prd8  8His-Cull NTD (forward) GATCGCATCACCATCACCATCACCAT
designed for ligation with CACGGATCCGAGACTCTGCCTAGATC
plasmid EP153 T

Pr49 8His-C* NTD (forward) GATCGCATCACCATCACCATCACCAT
designed for ligation with CACGGATCCACAATATATTGGGATG
plasmid EP153 ATCAT

Pr50 AN438 (forward) designed =~ GATCGCATCACCATCACCATCACCAT
for ligation with plasmid CACGGATCCCTAGCTAAGTACAGTG
EP153 ATAT

Pr51 AN522 NTD (forward) GATCGCATCACCATCACCATCACCAT
designed for ligation with CACGGATCCTTTCAAGATATTAGACT
plasmid EP153 TTCC

Pr52  AN623 NTD (forward) GATCGCATCACCATCACCATCACCAT
designed for ligation with CACGGATCCTTCAACTTTACGGTAAC
plasmid EP153 ACT

Pr54  Cull (reverse) designed for ~GCTTATTTAGAAGTGTCATCTAGAGG
ligation with plasmid EP153 ATCCCTGCAGTTAAGCAAGGTAAGC

ATACG

Pr55 GFP-Nedd8 (forward) ATTACACATGGCATGGATGAACTAT
designed for ligation with ~ ACAAAATTGTTAAAGTGAAGACACT
plasmid EP222 G

Pr56  Nedd8 (reverse) designed ATAACTAATTACATGATGCGGCCCTC

for ligation with plasmid
EP222

TAGACTAACCACCTCTTAGTGTTA

10



Table S4 (complementary for Figure 1).

H. sapiens NEDDS E1- CSN5 with
activating CSN5i-3
VS
enzyme
s . . CSN5 with
. cerevisiae UBA3 "1 CSN5i-3 [*2
Sequence identity (%) 47% 27.07%
Coverage (%) 96% 44%
GMQE 0.78 0.18
QMEAN -2.16 -2.85

[*1] Built on the human NEDD8-activating enzyme in complex with NEDD8 and MLN4924 crystal
structure (PDB ID:3GZN, [11]). [*2] Built on PDB ID 5J0OG [12].
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Supplemental Alignment

Sequences with a high confidence alignment -

Oligo-State € Ligands € GMQE® QMEAN®@
Monomer 1xZNE v 0.78 216105
1 X ZINC ION A

ZN.2: 4 residues within 4A:v
4 PLIP interactions: ¥

Model 03 = Global Quality Estimate Local Quality Estimate Comparison v
Structure ) o
I — Template  Seq Identity Coverage Description o . .
3gzn.1.B  47.04% |  NEDDB8-activating enzyme E1 catalytic subunit v
= Structure of NEDD8-activating enzyme in complex with NEDDS8 and MLN4924
Model-Template Alignment ~

For figure 1B: S. cerevisiae Uba3, built on the structure of NEDD8-activating enzyme in
complex with NEDD8 and MLN4924 (PDB ID: 3GZN).

GMQE =0.78. QMEAN =-2.16. Sequence identity = 47.04%. Coverage = 96%.
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Oligo-State @ Ligands @ GMQE® QMEAN @

Monomer 1xZNEw 0.20 -3.3815
Global Quality Estimate Local Quality Estimate Comparison v
Template  SeqIdentity Coverage Description
5jog.1.A  41.97% COP9 signalosome complex subunit 5 v
Model 11 + CRYSTAL STRUCTURE OF CSN5(2-257) IN COMPLEX WITH CNS5i-3
Structure
T Model-Template Alignment ~
=0
ﬁ-}iode:_ll MELSNRTVEELROLLEERYTVEDELTESTIALSSMRFEPSOQEPEFHALSOSSLLETELE] 80
S5jeg.l.2 84

Model 11

Model 11 LEZTRLNLECVIEDDESEQISLNRLIDEMEQYSYLMDSENVRTRIELATTSERVSNEN 300
. - — g
5j0g.1.A[CVH EEDLEVETR= s LLE N v 2 258

I-iDdE:_ll ERNIDYQNRSTRSQFCLNTQRGDSTETSSFGSMFSGDNTSDVDMEDRNLTEFDSTDTSLCINGEPSIHVNRVERSSRSTD 380
S5jeg.l.2

Model 11 NFEHNSERRMNSNQERCHDEGNDMLORNVLETDYARAERNRILASKIRQYERLRFYRDTFTL 140
Sjog.1.A

For figure 1C: S. cerevisiae Csn5, based on the structure of the human Csn5 in complex with
CSN5i-3 (PDB ID: 5]0G) GMQE = 0.20, QMEAN = -3.38. Seq identity = 41.97%. Coverage =
44%.

Oligo-State €@ Ligands @ GMQE® QMEAN®@
Monomer 1xZNE v 0.25 -0.621&
Global Quality Estimate Local Quality Estimate Comparison v
Template  Seq ldentity Coverage Description
4d18.1.E 39.32% COP9 SIGNALOSOME COMPLEX SUBUNIT 5 v

Wodel 01 + Crystal structure of the COPY signalosome

Structure
GesreTAT Model-Template Alignment -~

=0

{;MQCF'__O]. MSLENETVEELROLLEERYTVEDELTESIALSSMRFEPSOEPEFHALSOSSLLETELE]
4d418.1.E

Model 01

Model 01
4d418.1.E L—".—';

Model Ol NEENIDYCONRSTRSQFCLNTQRGDSTE
4d18.1.E

=}
il

SSFGSMFSGDNTSDVDMEDRNLTEFDSTDTSLCINGEFSIHVNRVERSSRSET

Model 0l DNFENSERRMNSNQERCHDEGNDMLQRNVLETDYARARENRILASEIRQYERLRFYRDTFTL
4d18.1.E

For figures 2C (left) , 2D and S1A: S. cerevisiae Csn5, built on the template of the human
CSNS crystal structure (PDB ID: 4D18).

GMQE =0.25. QMEAN =-0.62. Sequence identity = 39.32%. Coverage = 47%.
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Iodel 02 +

Structure
Assessment

=0

LIuodel 02
4wsn.l1l.E

Model 02
4wsn.l1l.E

Model 02

—_—
4wsn.l.EGWHQHFPGYCWLSEIDV

Oligo-State Ligands GMQE
Monomer 1xZNE v 0.21
1 %X ZINC ION
ZN.1: 4 residues within 4A: ¥
5 PLIP interactions: ¥

Global Quality Estimate Local Quality Estimate Comparison
Template  Seq Ildentity Coverage Description
4wsn.1.E  42.11% ] COPS9 signalosome complex subunit 5

Crystal structure of the COP9 signalosome, a P1 crystal form

Meodel-Template Alignment

QMEAN
2.0015

220

440

For figure S1: S. cerevisiae Csnb, built on the template of the human CSN5 crystal structure
(PDB ID: 4WSN).

GMQE =0.21. QMEAN =-2.09. Sequence identity = 42.11%. Coverage = 43%.

14



Oligo-State © Ligands @ GMQE® QMEAN®

Monomer None 0.19 31615
Global Quality Estimate Local Quality Estimate Comparison v
Template  Seq Identity Coverage Description
6r7f1.E  42.11% COP9 signalosome complex subunit 5 v
Model 08 + Structural basis of Cullin-2 RING E3 ligase regulation by the COP9 signalosome
Structure
ez Model-Template Alignment ~

=0

¢Mc>d='__08 MSLENEKTVEELROLLEERYIVEDELTESIALSSMREFEFSCEPEFHEALSOSSLLETELE]
er7£.1.E

Model 08

Model OB|RENIDYQNRSTRSQOFCLNTQRGDSTETSSFGSMFSGDNTSDVDMEDRNLTEFDSTDTSLCINGEPSIHVNRVERSSRETD
er7£.1.E

Model OB NFHNSEERMNSNQERCHDEGNDMLORNVLETDYARARNRILASKIRQYERLRFYEDTFTL
er7£.1.E

For figure S1: S. cerevisiae Csn5, built on the template of the human CSN5 crystal structure
(PDB ID: 6R7F).

GMQE =0.19. QMEAN =-3.16. Sequence identity = 42.11%. Coverage = 43%.

440

Oligo-State © Ligands €@ GMQE® QMEAN©
Monomer 1xZNE v 0.18 3.13105
{4 Global Quality Estimate Local Quality Estimate Comparison v
ﬁ Template  Seq ldentity Coverage Description
5w83.1.B 27.37% Ubiquitin carboxyl-terminal hydrolase RPN11 v
Wodel 12 - Rpn8/Rpn11 dimer complex
Structure
fasTEETIET Model-Template Alignment -~

=0

ﬂ-l=1c>de'_712 MELSNERTVEELROLLEERYTVEDELTESIALSSMRFEPSCEPEFHEALSOSSLLETELEQQOSSTDIFES
5w83.1.B

Model 12
5w83.1.BMLEHGRZ

Model 12

Model 12
5w83.1.B

Model 12| RVSNENRENIDYQNRSTRSQFCLNTQORGDSTETSSFGESMEFSGDNTESDVDMEDRNLTEFDSTDTSLCINGEPSIHVNRVER
Sw83.1.B

Model 12 8SRSTDNFHNSREERMNSNCERCHDEGNDMLORNVLETDYARARNRILASEIRQYERLRFYRDTIFTL
SwE83.1.B

For figure S1: S. cerevisiae Csn5, built on the template of the human CSN5 crystal structure
(PDB ID: 5W83).

GMQE =0.18. QMEAN =-3.13. Sequence identity = 27.37%. Coverage = 43%.
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Oligo-State © Ligands @ GMQE®© QMEAN @
Monomer None 0.76 2.611%

yye
/;%EE !%;\,lf Global Quality Estimate Local Quality Estimate Comparison v

Template  Seq ldentity Coverage Description
5mpd.1.]  100.00% [N 26S proteasome regulatory subunit RPN5 v
Model 01 = 268 proteasome in presence of ATP (s1)
Structure
Assessment Model-Template Alignment -~
LIrodel 01
Smpd.1.IMSRDAPI[RADKDYSOILREE[FFPRIDSLEAONDCNSALDOLLV)ERRTRQASDLASSREVLARIVOLLASANENDDLNEQLT
Model 01
Smpd.1.ILLSEREGOLELEIQYMIQRVMEYLRS SR SLOLNTRISVIET IRV TENEIFVEVERARVIRDLVEIREDEGE(IDELAADIL 16D
Model 01
Smpd.1.I[CEJOVETYGSMEMSERIQFILEQMELS I LEGDfSQATVLSREILERTHRN[PEYESLRLEYYNLLVRISLERREFLEVAQY 240

Model 01
Smpd. 1. I LQEIY|QT(DAIRS DEARWREVLSHIVYFLVLSPYGNLOQNDLIHEIQNDINNLEF) ESQESLVRLFTTNELMR@PIVQKTYEP

Model 01

L, —
Smpd.1.I NEDDLAFGGEANEHHWEDLORRVIEHNLRVISEY[Y SRITH LRLNELLDLT&SQTETYISDLVNQIGIIYA REPAE[IV £00

Model 01
- 0
5mp:1.1.IFEKPKNSSQLLNEWSHNVDELLEHIETIGHLITKEEI

ELOZE 445
GLOZE 445

For figure 2D: S. cerevisiaze Rpn5, built on the template of the S. cerevisiae 26S proteasome
Rpn5 crystal structure (PDB ID: 5MPD).

GMQE =0.76. QMEAN = -2.61. Sequence identity = 100%. Coverage = 100%.

Oligo-State Ligands GMQE QMEAN

Monomer None 0.39 -1.201%

Global Quality Estimate Local Quality Estimate Comparison v

Template  Seq ldentity Coverage Description

3chm.1.A 23.39% COP9 signalosome complex subunit 7 v
odel 01 - Crystal structure of PCI domain from A. thaliana COP9 signalosome subunit 7

(CSNT)
Structure
Assessment
~

Model-Template Alignment

Model 01VONLRSWETELEQNILE
3chm.l.n

For figure 2D: S. cerevisiae Csn9, built on the template of the A. thaliana CSN7 crystal
structure (PDB ID: 3CHM).

GMQE =0.39. QMEAN =-1.2. Sequence identity = 23.39%. Coverage = 77%.
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In three cases the QMEAN parameters were < (-4). For these cases
Phyre2 confidence was calculated as well:

Oligo-State Ligands GMQE QMEAN
Monomer None 0.50 -4.0815

Global Quality Estimate Local Quality Estimate Comparison v
Template  Seq Identity Coverage Description

4d10.2.F 12.84% COP9 SIGNALOSOME COMPLEX SUBUNIT 6 v
Model 02 Crystal structure of the COP9 signalosome

Structure
Assessment Meodel-Template Alignment A
=0

Lirodel 02MD) e
4d10.2.F 08
Model 02 154
4d10.2.FEYYYTKEEQFRKQV 17e

Model 02

—
4d10.2.FDI—pNGEATULFELD
Model 02
4410.2.7[5)

For figure 2C (left), 2D: S. cerevisiae Csil, built on the template of the human CSNG6 crystal
structure (PDB ID: 4D10).

GMQE =0.5. QMEAN =-4.08 (Low quality homology model). Sequence identity = 12.84%.
Coverage = 87%.
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Al CSI1_PHYRE2
(8v)11(s(=)[¢=497.50%

[T wed Mar 3 20:21:57 GMT 2021

| ' ( Rankpl Aligned Residues ¥k}
L ' : L~ a % Tdentity PEE) [ Temphte SRR
']W I PDB Chain: F: PDB Molecule:eukaryotic PDBTitle: structure of mammalian eif3 in
' A8 7 L header: hydrolase translation initiation factor 3 subunit f; the context of the 43s preinitiation2 complex
- I T 6.00 A

[ D e R () X:62.376 Y:77.596 Z:58.334

[l Insertion relative to template
[ Deletion relative to template

Catalytic residue from the CSA

oo ) = ) - ) = ) - ) =
. — RAARARAARARAN ——
Query Sequence DQDDEI YI PINGNEAESQWYIEKVIRI PMQERIINDKI NQERLERRINLTKVTQKDICIL
Template Sequence E GAARVI GTLLGTVYDKHSVEVTNCFSVPHNESEDEVAVDMEFAKNMYELHKKVSPNELT L
T emplate Known ey ucs TREE TT TT AAAAAAAARARARA S 5 sy
Template Predicted Secondary structure ARMMARARRRRRRRN —
. = ; } o . ) = . =
S we . . wm . m. S S
Predicted Secondary structure —m\umummmu———-—ﬁﬁﬁxwﬁwﬁ—ﬁ
Query Sequence GT L DL CQLEEDENTI TNKVTEKVLTQLTALALKYLTIKYNVFRQHTEFQEAVNSLKGYKIEN
Template Sequence CWY A TGHHEDI TEHS VL M HE REAPNPIHLTVDT*SLQNGRMSIKAYVSTS
Template Known Secondary structure [ SRy iy gl G 1 W mTT*S ——— —5 —T TS5 —5 ——
Template Predicted Secondary structure sy —  ——RRARRAN . . ARVRARAAAN——— | |
e me . Ca .o . Cwm L L
- ) ) = . o ) = )
—— e RN 5 RARAR —  RRARRRAR
Query Sequence 5V QI GAEIILDFLQDKVQIKDVENDRYQIPTPNNTVDPGFDEFQLI DMKDKEINIQKYNN
Template Sequence MGVPGRTMGVMFTPLTVKYAYYDTERIGVDLIMKTCFSPNRVIGLSSDLQdQVG
[ Templte Known Secondary srucure B ARSI TT ARRRAA.
Template Predicted Secondary structure = AAMAAARAAARARA ———— RAAAA . . . . . .. ARN
= } = i ) = . =
m.\m.lllllllll' ——ARAARAARAAR
QuerySequenceNT RKLLEKINRMITFLKNYDATDKPFSSTQDVILRKISMLVTQLQRGGTSDMNYLLDNK
Template Sequence GA S ART QDALSTVLQYAEDVLSGKVSADNT GRFLMSLVNQVPKIVPDDFETMLNGSN
WMTS**GGGSM. . ARAAAARAARAT T —5 —AARARRARAR
Template Predicted Secondary structure. ARRARAAARALAAAARAARARARAA — A& . . ARAAAAAAAAA — ARARARRARAR

2 00 10 120 T30 30 330

m\m
Query Sequence INEI

Template Sequence [ ND L

Template Known Secondary structure m
Template Predicted Secondary structure WARALAN

For figure 2C (left), 2D: S. cerevisiae Csil, built on the template of the Oryctolagus cuniculus
elF3F crystal structure (PDB ID: 5A5T).

Confidence = 97.5%. Sequence identity = 15%. Coverage = 82%.
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GMQE QMEAN

Oligo-State Ligands
Monomer None 0.38 5,571
Global Quality Estimate Local Quality Estimate Comparison v
Template  Seq Identity _Goverage Description
6fvw.1.c  14.66% ] 268 proteasome regulatory subunit RPN7 v
268 proteasome, s4 state
~

Model 01 =

Structure
Assessment Model-Template Alignment

Medel 01|SDISDSEGGLFEC

ofwvw.l.c

For table 1: S. cerevisiaze Csnll, built on the template of the S. cerevisiae CSN1 crystal

structure (PDB ID: 6FVW).
GMQE =0.38. QMEAN =-5.57 (Low quality homology model). Sequence identity =

14.66%. Coverage = 78%.
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rpnv; 26s proteasome

70 A
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Il insertion relative to template
[ Deletion relative to template

DCalzlytlc residue from the CSA
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For table 2, 3: S. cerevisiae Csn11, built on the template of the S. cerevisine Rpn7 crystal
structure (PDB ID: 4CR2).

Confidence = 99.7%. Sequence identity = 16%. Coverage = 85%.
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For table 1: S. cerevisinze Csn10, built on the template of the human CSN2 crystal structure
(PDB ID: 4D18).

GMQE =0.12 =-4.74 (Low quality homology model). Sequence identity = 17.3%.
Coverage = 29%.

21



22

pL I l=e g1y CSN10_PHYRE2
Confidence BT

| Rankfl

DG Fri Mar 5 16:49:24 GMT 2021

Aligned Residues EiE]

Template [«59/1:]

header:ligase signalosome complex subunit 2; regulation by the cop92 signalosome

|__ ' ' TR a [Pt 20% _
' . PDB Chain: B: PDB Molecule:cop9 PDBTitle: structural basis of cullin-2 ring e3 ligase
. ~ PDB info

6.50 &
[ D e R (] X:126.798 Y:74.500 Z:56.920

[l insertion relative to template
|| Deletion relative to template

DCalzlytic residue from the CSA
L m L m o im o iwm o iwm o a
Predicted Secondary structure AAAAN RN
Query Sequence MS DEDNNYDDFML S DDEGMESI EMEEETDDEDKQNIEINEDNSQDDQDRGAARHKQHEQG
TemlateSuenceMSDM_EDDFMCDDEEDYD-LEYSEDSNSE PNVDH
Template Known Secondary structure e CARRARRARARARNSR RRRRRARARTTS . . L ——G = e e ..
Template Predicted Secondary structure ————— . . . AWAAANL RM——— .. .. RN
o . » . ® . ® . - . .
e ————— AAAAAAAAAAAAAAA —AAAAAAAARAAAAAAA—AARAARARAAR
Query Sequence TF EKHDRVEDI CERI FEQGQALKEDERYKEARDLFLKI YYKEEFSSDESIERLMTWKFKS
Template Sequence NG =N QY YNSKALKEDDP MKAALSSFEFQKVLELEINENGEGNGNGNE K GEWGFEKA
Template Known Secondary structure [N SSRARARRRATTTT—S .5S—AARRRRATT—. . . .. ... —STT—
Template Predicted Secondary structure . . . . . . . . ... AATLRTRAARRRAR—A . ARRRARARRARRSR—. . . . .. —
Pl o ® . ® . »
WL L m L iwm L m
Predicted Secondary structure mx\u 77777777 AMTHTTAATTTTTTARTARAAY  ARARARRAARANRAN -
Query Sequence L 1 EI L LQLYFQKNGA DLVLQILEDTATMSVFLQRIDFQIDGNIFELLSDTFEVLA
Template Sequence L K Q M1 LTNFD FMMNRYKQLLTYIRSAVTRIANYSEKSINSILDYIS
Template Known Secondary structure W‘JS TT

Template Predicted Secondary structure WALV LLLL— ——M

.. . om

- ™
—RARA—————
Query Sequence P K WERVFLEDI EKVDR

Template Sequence TS KQMDL L
I e AR TTT TR
Template Predicted Secondary structure & WAAN

m

2

ARRARARR

Query Sequence V VWY QR L

Template Sequence QL HQS CQ

Template Known Secondary structure 1'% % Yl el
Template Predicted Secondary structure

o ==

ARRAN
MGNVFTPEISSQIEILVKDNECSSFEENNDL
Dﬁemmmemu
G... 55555 —5S

7 180

n

| Predicted Secondary structure [ —
Query Sequence NRRL FKKCIDFFEMLI SKS5LTFSQE KIVFILDSD FALMRY
TemlateSuence_(NNKKLKALYEQSLHIKhSAIDHDLIMGVIREC_GGKMHLREGEF
...... T~ ARAARRARARG G GGG . . . . . . T s TRARARAR. . . . . ARAARAAR - A
Template Predicted Secondary structure . . . . . . —RALMLALRAARARAN . . . . .. A—RARRRARARRA. . . .. ARRRARR—A
2020 T Cim. L m L m
st 7 DL meL o ms. L wmal L m
muuumuﬁﬁmumumuux 7777777777 RRAARN
Query Sequence EE L K LKHLEEMGKLRERDLTSLFHKFILSGFIFTSMILEAISTDKINPFGFEQV
Template Sequence E K A H FKNYDESGSPRRTT LKYLVLANML MKSGINPEDS QEA
Template Known Secondary structure WL\L\ SSSRAR. . . . . . .. AAARAAAAARA. .. AT—SSSSTTTTA
Template Predicted Secondary structure RARRMAAAAAARARAARARA— ARARRA. . . . . . .. ARRARARARAN. . . . ———— RARRARAR
. 0 . 20 . =0 .
P 0 w a0 o
Wﬁﬁwuuuuuuuus MMMMMMMMM
Query Sequence KT AL GSPIVNVLEDVYRCFAQLELRQLNASISLIPELMMASVVLSGIIQDIYYLAQTLKL
Template Sequence KP Y KNDPETI LAMTNLVSAYQNNDI TEFEKI LKTNHSNI MDDPFIREHIEELLRNIRTQVL
Template Known Secondary structure mTTSTTTm“TT*mm ****** T SNMMMMMMMM

Template Predicted Secondary structure RS AAWRARAAAMVLAAAL  ATTTTTTATTTRTTUTUTTTRRATRITLRRARAAARARAAAR
=

£ ) 20 ) ) ) ET) ) =

o8 . a0 . . . . R I . . Lm0 L . . LooE0 L U Lm0 U .m0

Wﬁ*f*f*f*fw —_
Query Sequence WRKI ARLYSCISISDIISMLQI SDDNEMTRDDLLTILMRSIMKNRSVVYFKLDLTSDLVY

Template Sequence I KL I JKP Y TRIHLPFISKELNID ADVESLLVQCILMADONTIHGRIDQVNQLLE

Template Known Secondary structure JS %S Wl S—PMTS* ...... AUAAARARARRARRN . AT oy TT T T sy
Template Predicted Secondary structure uu ARA— AAAARRARA ——. . . . .. ASARMARARARARA . | )y QR
7 10 50 00 10

=8 .m0

Predicted Secondary structure [ —

Query Sequence F GDE NK

Template Sequence L DHQKR
Template Known Secondary structure [ s R
Template Predicted Secondary structure & &

an

E

or tables 2, 3: S. cerevisiae Csn10, built on the template of the human Cullin-2 RING E3

ligase (CSN2) crystal structure (PDB ID: 6R7N).

Confidence = 100%. Sequence identity = 20%. Coverage = 84%.
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