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Supplementary Figure 1

Structural alignment of the SENP5 catalytic domain with the catalytic domains of SENP1,
SENP2, SENP3, SENP6, SENP7, SENPS8, Ulp1 and Ulp2. SENP5 secondary structures
(a-helix and B-strands) are numbered and labelled. A yellow backdrop indicates side chain
identity with 70% conservation in the alignment. Red residues indicate the three catalytic
residues. SENPS5 residues involved in the interface with SUMO1 and SUMO2 are marked
with an asterisk and the SENP5 residues mutated are colored in bold green.
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Supplementary Figure 2

Structural alignment of the crystal structure of the catalytic domains of SENP5 (blue
cartoon) with the AlphaFold-2 model of the catalytic domain of SENP5 plus a
predicted three-helix bundle domain. Active site residues are labelled and shown in

stick representation.
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Supplementary Figure 3

(Left) In vitro processing reactions of the three SUMO precursors (preSUMO1,
preSUMO2 and preSUMO3) and diSUMO2 substrates at incressing SENP5
concentrations (0.5 to 500 nM). (Right) Time course processing reactions of the
three SUMO precursors (preSUMO1, preSUMO2 and preSUMO3) and diSUMO2

substrates at 50 nM SENPS concentration. Uncropped gels can be seen in the
Source Data File.
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Supplementary Figure 4

a) Structural surface representation of the interface (green) between SENP5 (blue),
SENP2 (violet) and SENP7 (brown) with SUMO2 (yellow ribbon representation). b)
Stick representation of the interface residues of SENP5 (blue), SENP2 (violet) and
SENP7 (brown) with SUMO2. SENPS5 residues are labelled and shown in stick
representation.
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Supplementary Figure 5

SENP5-SUMO2

Structural representation of the 2FoFc electron density maps contoured at 1.0 o of the
interface of the complex between SENPS5 and either SUMO1 or SUMO2 around the
Arg624/Lys627 basic patch of SENPS. Major interface residues are labelled and shown

in stick representation.
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Supplementary Figure 6

a,b,c) Triplicate of the Western Blot (WB) analysis of COS-7 cells co-transfected with
HA-SUMO1 and HA-SUMO2 and either the empty pcDNA3 (-) or the plasmids
expressing SENP5, SENP5-R624A, or SENP5-C713A. Immunoblot showing the
levels of mono HA-SUMO2 or HA-SUMO1 in the absence and presence of the wild-
type or mutated forms of the SENP5 protease. Anti-HA antibody was used to detect
both HA-SUMO1 and HA-SUMO2 by WB. Anti-tubulin antibody was used as a
loading control. d) Plot of the WB triplicate showing the fraction of HA-SUMO2 in
each experiment regarding SENP5 wild type (100%). A two-tailed unpaired t-test was
used to determine significance in comparison to wild-type. *P < 0.05, **P < 0.01, *™P <
0.001, ***P < 0.001.
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Supplementary Figure 7

(Left) Structural representation of the 2FoFc electron density maps contoured at 1.0
of the interface of the complex between SENP5 and SUMO1 wild type around the
Arg624/Lys627 basic patch of SENPS. Major interface residues are labelled and shown
in stick representation. (Right) Similar figure with the structure of SENPS with the
SUMO1 E67D point mutant.
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Supplementary Figure 8
a) DeltaNs47; SUMO1 E67D propargylamide. Diode array chromatogram (top). MS

spectrum (middle). Deconvoluted mass of product peak (bottom). ESI [M+H]* Expected:
9168, found 9168. b) DeltaNs,; SUMO1 wild type propargylamide. Diode array
chromatogram (top). MS spectrum (middle).
(bottom). ESI [M+H]* Expected: 9182, found 9182. c) Scheme of the chemical synthesis.

Deconvoluted mass of product peak
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Supplementary Figure 9

a) SUMO1 wild type Rhodamine Morpholine. Diode array chromatogram (top). MS
spectrum (middle). Deconvoluted mass of product peak (bottom). ESI [M+H]* Expected:
11471, found 11470. b) SUMO1 E67D Rhodamine Morpholine. Diode array
chromatogram (top). MS spectrum (middle). Deconvoluted mass of product peak
(bottom). ESI [M+H]* Expected: 11457, found 11456. c) Scheme of the chemical
synthesis for SUMO1 and SUMO2.



3.01
1.0— 2.99 1.0+
o C VO i n 0, n O
H’Nﬂ/\gn o N\g@ HZNN,\B/ O O Y
2 0.5 O. » 2 0.5- st
SUMO2 wt Rhodam-M'ne SUMO2 D63E Rhodamine-Mor pholine
0.0- 0.0-
T T { Hrm time T T | Hrprm time
2.5 3.0 3.545678 25 3.0 3.545678
100 uzv:‘e " 100+ 121873
2 504 1369.101 2 50
730689 844053
0——— I E‘JUUL e L ——— miz 0 g I ‘.‘I, et L, —rr— m/z
400 800 1200 1600 2000 400 800 1200 1600 2000
100+ 10946.200 1001 10960.601
R 50 X 50
+5
2189.500
+2
+3
| 3653.600548r'500
[ e e e S LI | T——T—— Mass 0 —— T T ] mass
2000 6000 10000 14000 2000 6000 10000 14000

Supplementary Figure 10

a) SUMO2 wild type Rhodamine Morpholine. Diode array chromatogram (top). MS
spectrum (middle). Deconvoluted mass of product peak (bottom). ESI [M+H]* Expected:
10947, found 10946. b) SUMO2 D63E Rhodamine Morpholine. Diode array
chromatogram (top). MS spectrum (middle). Deconvoluted mass of product peak
(bottom). ESI [M+H]* Expected: 10961, found 10961.
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Supplementary Figure 11

a) Rho-Bio SUMO1 wild type propargylamide. Diode array chromatogram (top). MS
spectrum (middle). Deconvoluted mass of product peak (bottom). ESI [M+H]* Expected:
11881, found 11880. b) Rho-Bio SUMO1 E67D propargylamide. Diode array
chromatogram (top). MS spectrum (middle). Deconvoluted mass of product peak
(bottom). ESI [M+H]* Expected: 11867, found 11866. c) Scheme of the chemical
synthesis for SUMO1 and SUMO2.
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Supplementary Figure 12
a) Rho-Bio SUMO2 wild type propargylamide. Diode array chromatogram (top). MS
spectrum (middle). Deconvoluted mass of product peak (bottom). ESI [M+H]+ Expected:

11358, found 11355.
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b) Rho-Bio SUMOZ2 D63E propargylamide. Diode array

chromatogram (top). MS spectrum (middle). Deconvoluted mass of product peak
(bo’'om). ESI [M+H]+ Expected: 11372, found 11370.



Supplementary Table 1 — List of the used primers.

PTXB1-A14SUMO2G fw

CTTTAAGAAGGAGATATACATATGAACGATCATATTAATTTGAAGGTGGCG

PTXB1-A14SUMO2G rv

CAACTAGTGCATCTCCCGTGATGCATCCCGTCTGCTGTTGGAACACATCA

SENP5 A568 fw

GTTGATTGTATATGGATTAGGAGTAACTAATGAA

SENP5 A568 rv

TTACTCCTAATCCATATACAATCAACTTCTGAACAA

SENP5 C713A fw

AAAAACGACAGTGACGCTGGAGTCTTTGTGCTC

SENP5 C713A v

GAGCACAAAGACTCCAGCGTCACTGTCGTTTTT

SENP5 R624A fw

TATAATGGAGTAAAAGCATGGACTAAAAAGGTG

SENP5 R624A rv

CACCTTTTTAGTCCATGCTTTTACTCCATTATA

SENP5 N607A fw

AAAGTTCACTTCTTCGCCAGCTTTTTTCATAGA

SENP5 N607A rv

TCTATGAAAAAAGCTGGCGAAGAAGTGAACTTT

SENP5 K627A fw

GTAAAAAGATGGACTGCCAAGGTGGATTTGTTT

SENP5 K627A rv

AAACAAATCCACCTTGGCAGTCCATCTTTTTAC

SENP5 K627A R624A fw

GTAAAAGCATGGACTGCCAAGGTGGATTTGTTT

SENP5 K627A R624A rv

AAACAAATCCACCTTGGCAGTCCATGCTTTTAC

SUMO2 D63E fw

GATCAGATTCCGATTTGAGGGGCAACCAATCAATG

SUMO2 D63E rv

CATTGATTGGTTGCCCCTCAAATCGGAATCTGATC

SUMO1 E67D fw

CTCAGGTTTCTCTTTGACGGTCAGAGAATTGCT

SUMO1 E67D rv

AGCAATTCTCTGACCGTCAAAGAGAAACCTGAG
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