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Supplementary Fig. S1 - Chemical structures and inhibition data of the SirReal inhibitors (MZ25 and
MZ242) and the SirReal-derived PROTAC (SH1).
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Supplementary Fig. S2 — Full-length SDS/PAGE and Western blot images with molecular weight marker
(MM) (Fig. 4c¢). The tubulin polymerization was induced by the addition of TPPP/p25 or TPPP/p25 preincubated
with SIRT2.
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tubulin + 4+ + ++ + 4+ 4+ + + + o+ tubulin + 4+ + + + + + o+
TPPP/p25 + + + 4+ + + + + + + + +
SIRT2 + + + + 4+ + + + SIRT2 + + + +
NAD' + o+ NAD' + +
MMS PS PSPSPSPS PSP S PMMS PS P S P
o B— kDa
/N —
) | bl ey SN T T
70 ‘ 70 -
55 tubulin 55
[ 40
40 | .‘
". | SIRT2 35
35 TPPP/p25 25 |
25 I‘
¢
Western blot
MMS PS PSPSPSPS PSP S PMMS PS PSP

acetyl-tubulin acetyl-tubulin

amido black

amido black

Supplementary Fig. S3 — Effect of SIRT2 on the TPPP/p25-induced tubulin polymerization; SIRT2 was
added at constant turbidity (as indicated by an arrow in Fig. 4a). Full-length SDS/PAGE (supernatant (S) and
pellet (P) fractions) and Western blot images with molecular weight marker (MM) (Fig. 4d).
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Supplementary Fig. S4 — Modest inhibitory potency of TPPP/p25 on the deacetylation of tubulin by SIRT?2.
Full-length SDS/PAGE and Western blot images of the samples (Fig. 5) with molecular weight marker (MM).
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Supplementary Fig. S5 — Effect of TPPP/p25 or chemical inhibitors on the SIRT2 activity. Full-length
SDS/PAGE and Western blot images of the samples (Fig. 6a) with molecular weight marker (MM).



MZ242 SH1

1-2: tubulin; 1-2: tubulin;

3-4: tubulin + SIRT2; 3-4: tubulin + SIRT2;

5-6: tubulin + SIRT2 + 10 uM TPPP/p25; 3-6: tubulin + SIRT2 + 10 pM TPPP/p25;
7-8: tubulin + SIRT2 + 5 uM MZ242; 7-10: unrelated lanes

9-10: tubulin + SIRT2 + 10 pM MZ242; 11-12: tubulin + SIRT2 + 5 uM SH1;

11-12: tubulin + SIRT2 + 5 uM MZ242 + 10 uM TPPP/p25; 13-14: tubulin + SIRT2 + 5 uM SH1 + 10 uM TPPP/p25;
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Supplementary Fig. S6 — The mutual effects of TPPP/p25 and chemical inhibitors on the SIRT2 activity.
Full-length SDS/PAGE and Western blot images of the samples (Fig. 6¢) with molecular weight marker (MM).
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Supplementary Fig. S7 — Representative bimolecular fluorescence signal intensities (green) of the different
Venus constructs quantified in Fig. 7c with additional controls. a: Green fluorescent signals of cells transfected
with the full length Venus, the two Venus fragments, the two Venus fragments fused with TPPP/p25 and SIRT2
and the competition of the latter with TPPP/p25, a-synuclein or MZ25, respectively. b: BiFC intensities of the
Venus fragment fused with VE-TPPP/p25 or VN-SIRT2. Note that the VN and the V¢ Venus fragment fused with
proteins (on this panel) or not (on panel a) emits negligible fluorescence. The protein expression of the transfected
cells was detected by specific antibodies as described in Materials and Methods and visualized with Alexa546 dye.
Nuclei was counterstained with DAPI (blue). Scale bar: 10 um.



MZ242

Supplementary Fig. S8 — Visualization of the acetylation of the MT network produced by SIRT?2 inhibitors
(MZ242 and SH1 PROTAC) in HeLa cells by widefield immunofluorescence microscopy using specific
acetyl-tubulin antibody (red). Nuclei was counterstained with DAPI (blue). Scale bar: 5 pm.
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Supplementary Fig. S9 — Visualization of the effects of TPPP/p25 (green) and/or the chemical inhibitors
(MZ242 and SH1 PROTAC) on the MT network in HeLa cells by immunofluorescence microscopy using
specific tubulin antibody (red). Nuclei was counterstained with DAPI (blue). Scale bar: 10 um. Pictures was
taken a Zeiss 710 confocal microscope with a 40x oiled objective (N.A. = 1.4).
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Supplementary Fig. S10 — Localization of EGFP-SIRT2 in HelL.a cells as detected by immunofluorescence
microscopy. Scale bar: 5 pm.
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Mathematical model

Equations and definitions for the mathematical model
Dissociation constants: K; = [TPPP/p25][tubulin]/[TPPP/p25-tubulin]

K, = [TPPP/p25][SIRT2]/[TPPP/p25-SIRT2]
K3 = [SIRT2][tubulin]/[SIRT2-tubulin]
K4 = [TPPP/p25-SIRT2]/[ TPPP/p25-SIRT2-tubulin]

Time dependence of the concentration of the different species:
d[TPPP/p25)/dt = — k;¢[TPPP/p25][tubulin] + ki, [TPPP/p25-tubulin] — kor[TPPP/p25][SIRT2] + kar [TPPP/p25-SIRT2]

d[tubulin]/dt = — ks [TPPP/p25][tubulin] + ki, [TPPP/p25-tubulin] — k3¢ [tubulin][SIRT2] + ks, [tubulin-SIRT2] — kst [tubulin][
TPPP/p25-SIRT2] + kur [TPPP/p25-SIRT2-tubulin]

d[SIRT2]/dt = — koe[TPPP/p25][SIRT2] + kar [TPPP/p25-SIRT2] — k3¢ [tubulin][SIRT2] + k3, [tubulin-SIRT2]
d[TPPP/p25-tubulin]/dt = ki [TPPP/p25][tubulin] — ki, [TPPP/p25-tubulin]

d[TPPP/p25-SIRT2]/dt = — kos[TPPP/p25][SIRT2] + ko, [TPPP/p25-SIRT2] — ka¢[tubulin][TPPP/p25-SIRT2] + k4 [TPPP/p25-
SIRT2-tubulin]

d[tubulin-SIRT2}/dt = ks¢[tubulin][SIRT2] - ks [tubulin-SIRT?2]
d[TPPP/p25-SIRT2-tubulin]/dt = kss[tubulin][ TPPP/p25-SIRT2] — ks; [TPPP/p25-SIRT2-tubulin]

Mass conservation equation
[TPPP/p25Jotat = [TPPP/p25] + [TPPP/p25-tubulin] + [ TPPP/p25-SIRT2] + [TPPP/p25-SIRT2-tubulin]

[SIRT2]otat = [SIRT2] + [tubulin-SIRT2] + [ TPPP/p25-SIRT2] + [TPPP/p25-SIRT2-tubulin]

[tubulin]iota = [tubulin] + [TPPP/p25-tubulin] + [tubulin- SIRT2] + [TPPP/p25-SIRT2-tubulin]

Supplementary Table S1. Parameters used for modelling.

Parameter Value Unit
total concentration of TPPP/p25 [TPPP/p25]iotal 0.2 uM
total concentration of tubulin [tubulin]iotal 0-10.0 uM
total concentration of SIRT2 [SIRT2rotar 0.2 uM
dissociation constant of TPPP/p25 with tubulin® Ki=ki/ kit 0.010 uM
dissociation constant of TPPP/p25 with SIRT2" Ko =kot kor 0.030 uM
dissociation constant of tubulin with SIRT2" Ks =ks/ kst 2 uM
dissociation constant of tubulin with TPPP/p25-SIRT2" K4 = kar/ kar 0/0.04 uM

# Experimental values are based on the ELISA experiments (see Fig. 2a). *0 uM for the binary and 0.040 uM for the ternary
model. The rate constants for the evaluation of the model are derived from the K4 values by taking the k¢ values to be 1.
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Supplementary Table S2. Effect of SIRT on the TPPP/p25 induced polymerization. Turbidity measurements.

Absorbance, 350 nm (at 6 min)
TPPP/p25 preincubated with SIRT2 mean SD n
tubulin + TPPP/p25 1.13 0.05 3
tubulin + (TPPP/p25 + SIRT2) 0.78 0.10 3
tubulin + (TPPP/p25 + SIRT2) + NAD" 0.77 0.13 3
tubulin 0.08 0.01 3
Absorbance, 350 nm (at 12 min)
SIRT2 added to TPPP/p25-assembled tubulin mean SD n
tubulin + TPPP/p25 1.03 0.04 3
(tubulin + TPPP/p25) + SIRT2 1.12 0.03 3
(tubulin + TPPP/p25) + SIRT2 + NAD" 1.05 0.09 4

The data are presented as mean =+ SD.
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