Supplementary Note 1

Protein expression and purification

Viruses of STRIPAK core, PP2AA-C, and SLMAP-SIKE1 were amplified in Sf9 insect cells at
27°C using Sf-900 IIT SFM (Gibco) supplemented with 10% FBS, respectively. High five insect
cells for the expression of STRIPAK core were cultured in EX-CELL 405 serum-free medium
(Millipore-Sigma) at 27°C. Cells were harvested 1.5 days after viral infection and resuspended in
buffer A (50 mM Tris-HCl, pH 8.0, 300 mM NaCl, 2 mM MgCl,, and 1 mM DTT). STRIPAK core
was purified using amylose beads (New England Biolabs) pre-equilibrated with buffer A, followed
by anion exchange chromatography with a Mono Q 5/50 GL column (GE Healthcare). For the
activity assay, the fractions containing STRIPAK core were pooled and further purified by size
exclusion chromatography (SEC) with a 10/300 Superose 6 column (GE Healthcare) equilibrated
with buffer B (20 mM HEPES-Na, pH 7.5, 300 mM NaCl, 2 mM MgCl,, and 0.5 mM TCEP).
STRIPAK core was concentrated to 10 yM using a 100 kDa cut-off filter (Amicon Ultra) and
stored at -80°C. For EM analysis, the peak fraction with the highest absorbance at 280 nm from
Mono Q was collected and further purified by SEC with a 3.2/300 Superose 6 column (GE
Healthcare) equilibrated with buffer C (20 mM HEPES-Na, pH 7.5, 100 mM NaCl, 2 mM MgCl,,
0.5 mM TCEP, and 0.005% NP-40). The peak fraction with the highest absorbance at 280 nm
(about 2 mg/ml) was used for EM analysis without further concentrating.

ESf9 insect cells for the expression of PP2AA-C and SLMAP-SIKEI were cultured in
ESF921 serum-free medium (Expression Systems) at 27°C, respectively. For PP2AA-C
purification, cells were harvested 3 days after infection and resuspended in buffer D (50 mM Tris-
HCI, pH 8.0, 100 mM NaCl, 2 mM MgCl,, 20 mM imidazole, and 5 mM [B-mercaptoethanol).

PP2AA-C was purified using Ni-NTA beads (Qiagen) pre-equilibrated with buffer D, followed by



anion exchange chromatography with a RESOURCE Q column (1 ml, GE Healthcare). The
fractions containing PP2AA-C were pooled and further purified by SEC with a 10/300 Superdex
200 (GE Healthcare) equilibrated with buffer B. The PP2AA-C-containing fractions were pooled
and concentrated to 10 M using a 30 kDa cut-off filter (Amicon Ultra) and stored at -80°C.

To purify SLMAP-SIKEI, cells were harvested 2.5 days after infection and resuspended
in buffer A. SLMAP-SIKE1 was purified using amylose beads pre-equilibrated with buffer A, and
further purified by anion exchange chromatography with a RESOURCE Q column (6 ml). The
fractions containing SLMAP-SIKE1 were pooled and cleaved with 3C protease overnight at 4°C.
The cleaved SLMAP-SIKE] was re-loaded onto the RESOURCE Q column to remove the MBP
moiety. The fractions containing SLMAP-SIKE1 were then pooled and further purified by SEC
with a 10/300 Superose 6 equilibrated with buffer B. The fractions containing SLMAP-SIKE1
were pooled and concentrated to 10 uM using a 50 kDa cut-off filter (Amicon Ultra) and stored at
-80°C.

The pET-28-STK?25 and pET-28-CCM3 plasmids were transformed into in the bacterial
strain BL21 (DE3)-T1R cells (Sigma), respectively. STK25 was purified with Ni-NTA beads pre-
equilibrated with buffer D, then cleaved with TEV protease overnight at 4°C. CCM3 was purified
with Ni-NTA beads pre-equilibrated with buffer D. The cleaved STK25 mixture and CCM3 elution
were purified by a RESOURCE Q column (6 ml), respectively. Fractions containing STK25 or
CCM3 were pooled separately, STK25 was then mixed with 1.2 mol equivalent of CCM3. The
STK25-CCM3 mixture was further purified by SEC with a 10/300 Superdex 200 column
equilibrated with buffer E (20 mM Tris-HCI, pH 8.0, 100 mM NaCl, 2 mM MgCl,, and 0.5 mM
TCEP), and fractions containing STRK25-CCM3 were pooled and concentrated to 100 yM using

a 50 kDa cut-off filter and stored at -80°C.



To purify the STRIPAK complex containing STK25-CCM3 (STRIPAK), purified
STRIPAK core was mixed with 5 mol equivalent of purified STK25-CCM3. The mixture was
purified by SEC with a 3.2/300 Superose 6 column equilibrated with buffer C. The peak fraction
with the highest 280 nm absorbance (about 2 mg/ml) was used for EM analysis without additional

concentrating step.



“SRIWwy SV~
C\ﬁ ' vy V’ RIS “{‘{‘C{;\\t}#\i\"hcc

LvA VA el

RMSD (A) = 1.05 RMSD (A) = 1.62

Bl A-Bdimer []PDB 4N6J (residues 86-131) & C-D dimer

b 40 29 60

HsSTRN3 ........ NGAAGGGGPPASEGAGPAAGPELSRPQ[O
HSSTRN ¢ ¢t v v et eennnns PLAEAAAAGDGAAAAGAARA
HsSTRN4 .......ccovonn GPGPAGKGGGGGGSPGPTAGPE
GgSTRN3 ittt ii i et e annns TVSVTNNKQNEEANPKA
)?ISTRN?) .................. SQGAPCESACDLTSRPP
DrSTRN3  ....... AGGGGGGQQPQVPAGQDAGDRAELSRPQ
DmCka GGQNANVGGMGNVGGDDGGNGMVGGGVNNQQATTP

CeCash vwo ve ss s nsmve s ne s QLSNSQNDKAKDETTRP|Q

000000000000000000000000Q
90 100 110 120 130 140

HsSTRN3 EVER-L-RI.FQGQN INADLYRR I KML EFFALY AIJYHK@KYGTELNQGD

HsSTRN EVER 10 AleB{AIRT.(6]GE RK{EJUENLKIND LIRR I KML Ep#NLIY AIYHKIBRKYGTELNQGD|

HsSTRN4 EAER 10 AGAY AT GJGE RK[JOEIN L KUD L\YRR I KML EN@:ALIN AIY HKIBKFGTDLNQGE

STRN3 EVDR 10 AlSIAIL[GERK[EJENLKINDL\YRR I KML EF#ALIY GISFHKIBIKYGTELQQGD|
AE L[O)JGERK[eJSJENL

G

)83TRN3 EVEK L[oJAR TLAF KDEAVED 89080 Y AIRK[IANNSIY HKIAKYGTELNQGD|

DrSTRN3 EVERESHL[FAR ITEVFIAO[AANG QOIYNIMARIIAVIH: S8 9188 Y AMAK[JAAAIMY HKIBKYGTELSQGD
DmCka DVDRENHL{FAR IEIMIAL{3RUHC LiJSIHYSPIATRE SR 788 Y AVAR[JAJAINF YRIBKYG. . . . . . .
CeCash EAERINAM[PAR TFAF iAo[eAHT3G oRINIAopFAVE S F 38 B2 F CIAK[JAIAIIN YRIATHNGEEPPS L,

| VVIAAA!I

m Residues at interface for coiled-coil homo-dimerization
4 Residues at interface for coiled-coil tetramerization

A Residues for the interaction with PP2AA

Vv Residues for the interaction with STRIP1

©® Residues for CAV-binding motif

HARHE R H

[[] PDB 2IE4, PP2AA-C [] PDB 2IAE, PP2AA-B'-C

Supplementary Fig. 1. Structural analysis of STRN3 CC and PP2AA. a, Superposition of the A-
B CC dimer (colored in light blue and slate) and the C-D CC dimer (colored in teal and cyan) with
the crystal structure of the STRN3 CC dimer (colored in grey; PDB 4N6J), respectively. b,
Sequence alignment of STRN3 CC from human, chicken, frog, zebrafish, fly and yeast (denoted
by Hs-, Gg-, X1-, Dr-, Dm-, and Ce- prefixes, respectively). The secondary structure elements and
residue numbers of human STRN3 are shown above the aligned sequences. Residues with
functional defects based on mutagenesis are indicated, and the scheme is shown below the
sequence. CAV: caveolin. ¢, Superposition of STRIPAK with the PP2ZAA—C heterodimer (PDB
2IE4). d, Superposition of STRIPAK with the PP2AA-B’-C holoenzyme (PDB 2IAE). The C-
terminal tail (C-tail) of PP2AC from PP2A holoenzyme is colored in red.
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Supplementary Fig. 2. Sequence alignment of STRIP1. STRIP1 sequences are from human,
chicken, frog, zebrafish, and fly. Secondary structures and residue numbers of human STRIP1 are
shown above the aligned sequences. Residues with functional defects based on mutagenesis are
indicated, and the scheme is shown below the sequence.
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Supplementary Fig. 3. IP; as a structural co-factor of STRIP1. a, MALDI-TOF mass spectrometry
spectrum of the IP¢ standard. b, MALDI-TOF mass spectrometry spectrum of IPs isolated from
recombinant human STRIP1. The 328.92 peak (IPs, -2 charge, blue) and the 578.89 peak (IPs, loss
of phosphate group, -1 charge, magenta) are present in both the standard and STRIP1. ¢, The peak
label, chemical formula, composition, charge, the monoisotopic molecular mass (expected and
observed) and error of each daughter ion.
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Supplementary Fig. 4. Functional validation of the MOB4-STRIP1 interface. a, Immunoblot of
lysates of control or STRIP1 KO 293A cells transfected with mock vector or indicated plasmids.
b, Quantification of the ratios of phospho- and total proteins in a. ¢, Immunoblot of lysates of
control or MOB4 KO 293A cells transfected with mock vector or indicated plasmids. d,
Quantification of the ratios of phospho- and total proteins in ¢. e, Immunofluorescence staining of
YAP localization in control or MOB4 KO 293A cells transfected with mock vector or indicated
plasmids. Scale bar, 5 ym. f, Relative expression of YAP target genes CTGF and CYR61 in control
or MOB4 KO 293A cells transfected with mock vector or indicated plasmids. Data in b,d.f are
mean + SEM of three independent experiments. Results were evaluated by Two-tailed unpaired t
tests (*, P<0.05; **, P<0.01; *** P<0.001; **** P<0.0001; ns, non-significant).



