- O QQ/
{23’5 \>0 QB
a L L LS
o7 O O o
AN S
o0 O O O O
GST | 130- e e g e CAND1
pull-down 100-
43- -— T gy — GST-OspG
33-
5- P e Sl oS GST
Input == —
100-
43- — ———— _oCtin
(kDa)
c Z5 24 232,
T(V ﬂJsm p[afL U/J R
C7 Cg
x10
100 [M*+2H]2+
5123
z4+1
80 4734
8 27
§ 807.4
€ 60
é © z 8| 28
472;’ 866.5 906.5
20 g 2+ siaa 6 7
Y C 7
I 36[0,4 |5£565§45 77f. H
o 1 L 4 Lt i
200 400 600 800 1000
m/z
e 215214213 26 Z5 2423 Z

M ﬂ_ U/G ijmeJ

ofoff a1

C7 Cg CgCio C11C12C13C14C1s

x10

x5

100 152+

[M*+3Hp>*
605.6 843.2

Y Y
3 3

N
S

Relative abundance

N
S

800 1000

m/z

1200

1400

1600 1800

Peptide intensity

IAYSKDFETLK SDLEVLFQGPLGpSGRPMK  TNDFYpSLLNRK
MH,?* m/z = 657.9-565.8 MH,2* m/z = 1006.0—957.2 MH,?* m/z = 661.8—612.8
3.6E6 4.8E4 1.0E4
” GST-OspG
3.6E6 4.8E4 1.0E4
GST-OspG
+Ub
d 216 215214213212 211249 Z
v el ofalefs s feJofafefe e
C4 Cs Co Cg Cg Cio  C11 C43C14 C15C16Ce7
x10 x10
100 [M*+3H]*
710.0

8

2

2

£

]

-2

200 400 600 800 1000 1200 1400 1600 1800 2000
mz

f Z12 241 Z10Zg Zg Z7

LUIUUGUJW%DAR

Cy C3 C4 C5 Cg  Cg Cg C1oCq Ci2

100

o
<)

-
=)

Relative abundance

IS
=)

20

[M*+3HP*
4989

z12+1
366.8

1000 1200 1400

800
m/z

Supplementary Fig. 1 CAND1 is a kinase substrate of OspG. | (a) GST pull-down analyses of CAND1
association with OspG or the indicated variants. Glutathione resins coated with GST-OspG or GST alone were
incubated with 293T cell lysates. Eluted samples were blotted with anti-CAND1 and anti-GST antibodies.
Images are representative of n =2 independent experiments. (b) Ub binding stimulates the autophosphoryla-
tion of OspG. Purified GST-OspG protein was incubated with ATP with or without the addition of Ub in vitro.
The samples were subjected to SDS-PAGE separation and subsequent SRM analysis. Extracted ion chro-
matograms of phosphorylation containing peptides (SDLEVLFQGPLGSGRPMK, TNDFYSLLNRK) and a
control peptide (IAYSKDFETLK) of GST-OspG are shown. (c-f) Electron transfer dissociation (ETD)-tandem
mass spectra of CAND1 peptides bearing phosphorylation at Ser376, Ser558, Tyr784, Tyr980.
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Supplementary Fig. 2 OspG-catalyzed phosphorylation of CAND1 disrupts its interactions with cullins.
| (@) Coomassie blue staining of purified GST-CAND1 and GST-pCAND1 used in this study. (b) Extracted ion
chromatograms of a control peptide (LTLIDPETLLPR), the Ser558-phosphorylated peptide (VIRPLDQP-
SpSsssFDATPYIK) as well as its unmodified form (VIRPLDQPSSFDATPYIK) of recombinant GST-CAND1 or
GST-pCAND1 purified from E. coli. Compared with the control group, the unmodified peptide was barely
detected in pCAND1, indicating a high rate of protein modification (close to 100%). (¢) 293T cells were trans-
fected with Flag-CAND1 or Flag-CAND1 S376D, and immunoprecipitated CAND1 samples were probed with
indicated antibodies to assess CAND1-cullin interactions. Images are representative of n = 3 independent

experiments.
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Supplementary Fig. 3 The septin family proteins exhibit elevated ubiquitination levels in an OspG-de-
pendent manner. | (a) Immunoblots of TUBE-captured cell extracts showing the signals of SEPT9 or SEPT7
together with their ubiquitinated forms in OspG-expressing or control cells. *, nonspecific bands. Images are
representative of n =2 independent experiments. (b-d) CID-tandem mass spectra of SEPT9 peptides bearing
di-glycine residues at Lys62, Lys69, and Lys579. (e) Ubiquitination sites of SEPT9 identified by LC-MS analy-
sis. (f) Ubiquitination levels of SEPT9 (WT or 3KR) in 293T cells co-expressing GFP-OspG. Lysates were
immunoprecipitated with Flag antibody and immunoblotted as indicated. 3KR denotes a SEPT9 mutant in
which all three lysine (K62, K69, K579) residues were replaced with arginine. Images are representative of n
=2 independent experiments.
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Supplementary Fig. 4 Septin family proteins undergo increased ubiquitination with mixed types of Ub
chains. | (a) Untransfected 293T cells or those transfected with GFP, GFP-OspG or GFP-OspG K53A for 24 h
were lysed and immunoblotted with indicated antibodies. Images are representative of n =3 independent
experiments. (b) Immunoblots of lysate samples from Hela cells infected with S. flexneri strains as indicated.
Images are representative of n=3 independent experiments. (c) CID-tandem mass spectra of phosphorylated
SEPT9 peptides at Ser30, and Ser85. (d) Extracted ion chromatograms of phosphorylated peptides at Ser30
(LGDSSGPALKRSFEVEEVETPNSTPPR), Ser85 (HVDSLSQRSPK) and a control peptide (RVQTPLLR) of
SEPT9. 293T cells were co-transfected with Flag-SEPT9 and OspG or GFP, and immunoprecipitated SEPT9
samples were resolved by SDS-PAGE before LC-MS analysis.
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Supplementary Fig. 5 | (a) Representative immunofluorescence images of S. flexneri-infected cells. HeLa cells were infected with
indicated GFP-labelled S. flexneri strains for 2 h, fixed and stained with an anti-SEPT7 antibody. Nuclei were stained with DAPI.
Fluorescence intensity was plotted along the arrows. Scale bars, 10 um. (b) Proteomics analysis of S. flexneri WT, AospG and AmxiE
strains, the outer-membrane lipoprotein carrier protein (LolA) was used as a control. Data are from n =2 independent experiments.
Unpaired two-sided Student’s t-test was performed for statistical analysis.
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Supplementary Fig. 6 OspG-promoted ubiquitination of septins prevents the assembly of septin-cages
around cytosolic S. flexneri in infected host cells. | (a) Immunofluorescence images of S. flexneri-infected
cells. HelLa cells were infected with indicated GFP-labelled S. flexneri strains for 2 h, fixed and stained with
anti-SEPT9 and FK2 antibodies. Nuclei were stained with DAPI. Fluorescence intensity was plotted along the
arrows. Scale bars, 10 ym. Images are representative of n =2 independent experiments. (b) Immunofluores-
cence images of S. flexneri-infected cells. HeLa cells were infected with indicated GFP-labelled S. flexneri
strains for 2 h, fixed and stained with anti-SEPT9 and FK2 antibodies. Nuclei were stained with DAPI. For
higher magnification, the Lightning 3D deconvolution method was used for image acquisition. Scale bars, 10
pum. Images are representative of n =2 independent experiments.
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