Supplementary Information

Supplementary Table 1. Previously reported structures and PtdInsP-binding specificities of
mammalian PX proteins.

Supplementary Table 2. PX domain constructs used in this study.

Supplementary Table 3. Primers used in this study for site-directed mutagenesis of PX
domains.

Supplementary Table 4. ITC thermodynamic parameter table.

Supplementary Table 5. Blitz kinetic parameter table.

Supplementary Figure 1. Gel filtration profiles of purified PX domain used in this study.
Affinity purified PX domain proteins with GST-tags removed were examined by gel filtration
on a Superdex200 10/30 column.

Supplementary Figure 2. PX domain binding to phosphoinositides measured by ITC.

Binding of water-soluble phosphoinositide headgroup analogues (500 uM) titrated into
selected PX domain proteins (20 M) and measured by ITC. Top panels show the raw data and
bottom panels represent the integrated and normalized data fit with a 1:1 binding model. The

binding affinities (Kq) are provided in Supplementary Table 1.

Supplementary Figure 3. Comparison of PX domain binding to different
phosphoinositides measured by ITC.

Binding of water-soluble phosphoinositide headgroup analogues (500 uM) titrated into
selected PX domain proteins (20 M) and measured by ITC. Top panels show the raw data and
bottom panels represent the integrated and normalized data fit with a 1:1 binding model. The

binding affinities (Kq) are provided in Supplementary Table 1.

Supplementary Figure 4. PX domain binding to phosphoinositides measured by BLItz.

Biotinylated PC/PE liposomes containing the indicated phosphoinositides were coupled to a
streptavidin probe and binding to PX proteins measured at a single concentration of 20 uM
using the BLItz system. Binding kinetics were calculated using Prism software and are

provided in Supplementary Table 2.



Supplementary Figure 5. Comparison of PX domain binding to different
phosphoinositides measured by BLItz.

Biotinylated PC/PE liposomes containing the indicated phosphoinositides were coupled to a
streptavidin probe and binding to PX proteins measured at a single concentration of 20 uM
using the BLItz system. Binding kinetics were calculated using Prism software and are

provided in Supplementary Table 2.

Supplementary Figure 6. Crystal structures of the SNX15, SNX23, SGK3, and SNX32 PX
domains.

(A) Cartoon representation of the PX domain of SNX15 bound to sulphate (crystal form 1).
The protein forms a domain-swapped dimer, whereby the ol helix is longer than normal
leading to swapping of the subsequent a2 and a3 with an adjacent molecule in the crystal
lattice. (B) Cartoon representation of the PX domain of SNX15 (crystal form 2). The protein
still forms a domain-swapped dimer, but the C-terminus of the al helix unfolds to form a
longer extended structure. (C) Analytical gel filtration profile of the SNX15 PX domain
(compared with the standard calibration curve). The solid line represents the normalized UV
absorbance at 280 nm. The chromatogram peak represents the corresponding measured
molecular weight in kDa. (D) (Left) Cartoon representation of the SNX23/Kif16B PX domain.
(Right) Overlay of the three SNX23 chains within the asymmetric unit with the previous
SNX23 PX domain structure in complex with sulphate (PDB ID 2V14). (E) (Left) Cartoon
representation of the SGK3 PX domain. (Right) Overlay of the SGK3 structure with the two
chains of the asymmetric unit within the previous SGK3 PX domain structure (PDB ID 1XTN).

Supplementary Figure 7. Sequence and crystal structure of the SNX32 PX domain in
complex with IncE.

(A) Sequence alignment of human SNX32, SNX5, SNX6 and SNX1 PX domains. Conserved
residues are indicated in red. Side-chains that directly interact with IncE in the crystal structure
are indicated with black circles. Alignment was made with ESPRIPT (Robert and Gouet, 2014).
(B) Cartoon diagram (shown in wall-eye stereo) showing the crystal structure of the human
SNX32 PX domain (green) in complex with IncE (residues 108-132) (orange). All structure
images were generated using PyMOL (Delano Scientific). The extended helix-turn-helix
structure composed of helices o’ and a’’ extends towards to the top of the image. (C)

Superposition of the crystal structure of the SNX32 PX domain complex with IncE (green and



orange) with that of the previous SNX5-IncE structure (black and blue) (PDB ID 5TGI) (Paul
et al., 2017). Structures are shown in backbone ribbon representation. (D and E) Two close up
views of the SNX32-IncE interface highlighting the important interactions between the two
proteins. (F) The relative sequence conservation of SNX32 side-chains are plotted on the
surface representation from blue (highly conserved) to white (not conserved). The IncE peptide

is shown in orange cartoon representation. The conservation was calculated using CONSURF

(Ashkenazy et al., 2016).

Supplementary Figure 8. NMR structure of the SNX25 PX domain.

(A) 2D 'H-'>N-HSQC spectra of the SNX25 PX domain at 500 uM with sequence-specific
assignments shown. (B) The 20 lowest energy NMR structures calculated for the SNX25 PX
domain, shown in wall-eye stereo. (C) Solution NMR structure of the SNX25 PX domain in
ribbon diagram. (D) Sequence alignment of the SNX25 PX domain with the other human RGS-
PX family members. Secondary structure is indicated based on the SNX25 NMR structure. (E)
Structural overlay of the SNX25 PX domain NMR structure with the SNX14 and SNX19 PX
domains determined by X-ray crystallography (PDB IDs 4P2J and 4PQO respectively) (Mas
et al., 2014).

Supplementary Figure 9. Conservation of canonical and secondary site amino-acid
sequences needed for phosphoinositide binding.

Black and grey indicates non-conservative and conservative substitutions respectively. The
phosphoinositide-binding group is indicated in the last column, and lower case grey letters
indicate predictions of the phosphoinositide-binding preference based on the sequences of the

proteins.

Supplementary Figure 10. Binding of SNX25 to phosphoinositides by NMR.

2D 'H-'N-HSQC spectra of the SNX25 PX domain at 50 uM were recorded in the presence
of increasing molar ratios of the indicated di-C8 soluble phosphoinositide species. PtdIns and
mono-phosphorylated PtdIns3P and PtdIns4P did not show significant binding. Di and tri-

phosphorylated species however resulted in significant chemical shift perturbations.

Supplementary Figure 11. PX domain mutants binding to phosphoinositides measured
by ITC.



Binding of water-soluble phosphoinositide headgroup analogues (500 uM) titrated into
selected PX domain proteins and their mutants (20 uM) measured by ITC. Top panels show
the raw data and bottom panels represent the integrated and normalized data fit with a 1:1

binding model. The binding affinities (Kq) are provided in Supplementary Table 1.

Supplementary Figure 12. Raw gel images for Figure 1 and Figure 2.

All gels were stained with Coomassie Blue.
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Figure S1. Gel filtration profiles of purified PX domain used in this study.
Affinity purified PX domain proteins with GST-tags removed were examined by gel filtration on a Superdex200 10/30 column.
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Figure S2. PX domain binding to phosphoinositides measured by ITC.
Binding of water-soluble phosphoinositide headgroup analogues (500 XM) titrated into selected PX domain proteins (20 XM) and
measured by ITC. Top panels show the raw data and bottom panels represent the integrated and normalized data fit with a 1:1

binding model. The binding affinities (Kd) are provided in Supplementary Table 1.
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Figure S3. Comparison of PX domain binding to different phosphoinositides measured by ITC.

Binding of water-soluble phosphoinositide headgroup analogues (500 KM) titrated into selected PX domain proteins (20 XM) and meas-
ured by ITC. Top panels show the raw data and bottom panels represent the integrated and normalized data fit with a 1:1 binding model.
The binding affinities (Kd) are provided in Supplementary Table 1.
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Figure S4. PX domain binding to phosphoinositides measured by BLItz.

Biotinylated PC/PE liposomes containing the indicated phosphoinositides were coupled to a streptavidin probe and binding to PX
proteins measured at a single concentration of 20 KM using the BLItz system. Binding kinetics were calculated using Prism software
and are provided in Supplementary Table 2.
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Figure S6. Crystal structures of the SNX15, SNX23, SGK3, and SNX32 PX domains.

(A) Cartoon representation of the PX domain of SNX15 bound to sulphate (crystal form 1). The protein forms a domain-swapped
dimer, whereby the K1 helix is longer than normal leading to swapping of the subsequent X2 and K3 with an adjacent molecule
in the crystal lattice. (B) Cartoon representation of the PX domain of SNX15 (crystal form 2). The protein still forms a
domain-swapped dimer, but the C-terminus of the K1 helix unfolds to form a longer extended structure. (C) Analytical gel
filtration profile of the SNX15 PX domain (compared with the standard calibration curve). The solid line represents the normal-
ized UV absorbance at 280 nm. The chromatogram peak represents the corresponding measured molecular weight in kDa. (D)
(Left) Cartoon representation of the SNX23/Kif16B PX domain. (Right) Overlay of the three SNX23 chains within the asymmetric
unit with the previous SNX23 PX domain structure in complex with sulphate (PDB ID 2V14). (E) (Left) Cartoon representation of
the SGK3 PX domain. (Right) Overlay of the SGK3 structure with the two chains of the asymmetric unit within the previous SGK3
PX domain structure (PDB ID 1XTN).
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Figure S7. Sequence and crystal structure of the SNX32 PX domain in
complex with IncE.

(A) Sequence alignment of human SNX32, SNX5, SNX6 and SNX1 PX domains.
Conserved residues are indicated in red. Side-chains that directly interact with
IncE in the crystal structure are indicated with black circles. Alignment was
made with ESPRIPT [20]. (B) Cartoon diagram (shown in wall-eye stereo) show-
ing the crystal structure of the human SNX32 PX domain (green) in complex
with IncE (residues 108-132) (orange). All structure images were generated
using PyMOL (Delano Scientific). The extended helix-turn-helix structure
composed of helices X' and X" extends towards to the top of the image. (C)
Superposition of the crystal structure of the SNX32 PX domain complex with
IncE (green and orange) with that of the previous SNX5-IncE structure (black
and blue) (PDB ID 5TGI) [10]. Structures are shown in backbone ribbon
representation. (D and E) Two close up views of the SNX32-IncE interface
highlighting the important interactions between the two proteins. (F) The
relative sequence conservation of SNX32 side-chains are plotted on the surface
representation from blue (highly conserved) to white (not conserved). The IncE
peptide is shown in orange cartoon representation. The conservation was
calculated using CONSURF [21].
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Figure S8. NMR structure of the SNX25 PX domain.

(A) 2D TH-15N-HSQC spectra of the SNX25 PX domain at 500 XM with sequence-specific assignments shown. (B) The 20 lowest
energy NMR structures calculated for the SNX25 PX domain, shown in wall-eye stereo. (C) Solution NMR structure of the SNX25
PX domain in ribbon diagram. (D) Sequence alignment of the SNX25 PX domain with the other human RGS-PX family members.
Secondary structure is indicated based on the SNX25 NMR structure. (E) Structural overlay of the SNX25 PX domain NMR struc-
ture with the SNX14 and SNX19 PX domains determined by X-ray crystallography (PDB IDs 4P2J and 4PQO respectively) (Mas et
al.,, 2014).
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Figure S9. Conservation of canonical and secondary site amino-acid sequences needed for phosphoinositide binding.

Black and grey indicates non-conservative and conservative substitutions respectively. The phosphoinositide-binding group is
indicated in the last column, and lower case grey letters indicate predictions of the phosphoinositide-binding preference based on
the sequences of the proteins.
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Figure S10. Binding of SNX25 to phosphoinositides by NMR.

2D TH-15N-HSQC spectra of the SNX25 PX domain at 50 XM were recorded in the presence of increasing molar ratios of the indicat-
ed di-C8 soluble phosphoinositide species. Ptdins and mono-phosphorylated PtdIns3P and Ptdins4P did not show significant
binding. Di and tri-phosphorylated species however resulted in significant chemical shift perturbations.
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Figure S11. PX domain mutants binding to phosphoinositides measured by ITC.
Binding of water-soluble phosphoinositide headgroup analogues (500 XM) titrated into selected PX domain proteins and their
mutants (20 XM) measured by ITC. Top panels show the raw data and bottom panels represent the integrated and normalized data
fit with a 1:1 binding model. The binding affinities (Kd) are provided in Supplementary Table 1.
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Supplementary Table 1. Previously reported structures and PtdInsP-binding specificities of mammalian PX proteins.

Family PX protein Aliases PDB Structure References PtdInsP specificity Methods Ka References
1D (method/ligand) (M)
PX-BAR SNX1 214K NMR/apo @ PI(3.5)P2 PIP strip - 2)
PI(3.4.5)P3 PIP strip - 2)
PI(4,5)P2 PIP strip - 3)
PI(3.4)P2 PIP strip - 3)
PI(3,5)P2 PIP strip - 3)
PI(3.4.5)P3 PIP strip - 3)
PI(3)P Liposome binding 1.1 3)
PI(3,5)P2 Liposome binding 3.1 3)
PI3P Fluorescent 0.24 “4)
liposome binding
PI(3,5)P2 PIP pulldown - (&)
SNX2 TRG-9 - PI(3)P PIP strip - 2)
PI(3)P Liposome binding 4.4 (6)
PI(3,5)P2 Liposome binding 8.3 (6)
PI(3,5)P2 PIP pulldown - (&)
SNX4 - PI3P Liposome pelleting - (1)
SNXS5 3HPC X-ray/apo ®) PI3P Liposome binding - 9)
3HPB X-ray/apo ®) PI(3.4)P2 Liposome binding - 9)
SWY2 X-ray/IncE (10) PI(4,5)P2 NMR titration 410 8)
peptide
STGI X-ray/IncE (11) PI(4)P PIP strip - (12)
peptide
STGJ X-ray/IncE (11) PI(5)P PIP strip - (12)
peptide
STGH X-ray/IncE (11) PI(3.,5)P2 PIP strip - (12)
peptide
STP1 X-ray/IncE (13) PI(3.4,5)P3 PIP pulldown - (14)
peptide
SNX6 TFAF2 - PI4P Liposome pelleting - (15)
SNX7 31Q2 X-ray/SO4 - PI(3)P Lipid overlay in - (16)
microtitre plate
SNX8 - -
SNX30 - -
SNX32 6ESR X-ray/IncE - -
peptide
SH3-PX- SNX9 SH3PX1, 3DYU X-ray/apo an Generic PtdIns lipids PIP strip - (18)
BAR SH3PXD3A 3DYT X-ray/apo (17) PI(3)P Liposome binding - 19)
2RAJ X-ray/SO4 (20) PI(3.4)P2 Liposome binding - 19)
2RAK X-ray/PI(3)P (20) PI1(4.,5)P2 Liposome binding - 19)
2RAI X-ray/apo (20) PI(3.4,5)P3 Liposome binding - 19)
PI(3.4.5)P3 PIP strip - 1)
PI(4,5)P2 Liposome binding - (22)
PI(3)P Liposome binding - (20)
PI(4,5)P2 Liposome binding - (20)
PI(3,4)P2 Liposome binding - (23)
PI(4,5)P2 Liposome binding - (23)
PI(3,4,5)P3 Liposome binding - (23)
PI(3,5)P2 Liposome binding - (23)
PI(3,4)P2 PIP strip and - (24)
liposome binding
PI(4,5)P2 PIP strip and - (24)
liposome binding
PI(3,4,5)P3 PIP strip and - (24)
liposome binding
PI(3,5)P2 PIP strip and - (24)
liposome binding
PI(3)P PIP strip and - (24)
liposome binding
PI(4)P PIP strip and - (24)
liposome binding
PI(5)P PIP strip and - (24)
liposome binding
SNX18 SH3PXD3B, - PI(3,4)P2 Liposome binding - (25)
SNAG1 PI(3,5)P2 Liposome binding - (25)
PI(4,5)P2 Liposome binding - (25)
All PtdIns lipid headgroups PIP strip - (26)
SNX33 SH3PX3, 4AKV X-ray/apo - -
SH3PXD3C,
SNX30
PXA- SNX13 RGSPX1, - PI3P Liposome pelleting - 27
RGS- KIAA0713 PI(3)P PIP strip - (28)
PX-PXC PI(5)P PIP strip - (28)
PI(3,5)P2 PIP strip - (28)
SNX14 4PQO X-ray/apo 27) No interactions Liposome pelleting - 27
and NMR
4PQP X-ray/apo 27
SNX19 KIAA0254 4P21 X-ray/apo 27 PI3P Liposome pelleting - 27
4P2] X-ray/SO4 @7
SNX25 MSTP043 SWOE NMR/apo This study -
PX- SNX17 KIAA0064 3FOG X-ray/apo - PI(3)P PIP strip - (29)
FERM- 3LUI X-ray/SO4 (30) PI(3)P Liposome binding - 31
like PI(3)P PIP strip - (32)
PI(3)P ITC 18 30)
PI(3)P Liposome binding - (30)
SNX27 KIAA0488, 4HAS X-ray - PI(3)P PIP strip - (33)
My014 PI(3)P ITC 15 (30)
PI(3)P PIP strip - (34)
PI(3)P Liposome binding (30)
SNX31 - -
PX-only SNX3 2MX3 NMR/apo - PI(3)P PIP strip - 2)




2F0J X-ray/Vps26- 35) PI(3)P Liposome binding - (20)
Vps35
2F0L X-ray/Vps26- 35) PI(3)P Lipid overlay in | - (16)
Vps25-Dmt1-IT microtitre plate
2FOM X-ray/Vps26- 35) PI(3)P PIP strip - (36)
Vps25-Dmt1-IT
PI(3)P PIP strip - 37
PI(3)P PIP strip - (38)
PI3P Cellular - 1)
microinjection
PI3P Fluorescent 0.19 “)
liposome binding
PI3P Liposome binding - (12)
PI3P Liposome binding - 39)
SNX10 40N3 X-ray/apo (40) -
4PZG X-ray/apo (40)
SNX11 4IKB X-ray/apo (41 PI3P PIP strip - 41
41IKD X-ray/apo (41 PI(3.5)P2 PIP strip - (41)
SNX12 2CSK NMR/apo - PI3P Fluorescent 0.13 “4)
liposome binding
PI3P Liposome pelleting - (42)
SNX22 2ETT NMR/apo (43) PI(3)P NMR titration 1100 (43)
SNX24 SBBI31, - -
UNQ654,
PRO1284
HS1BP3 - PA at 30% liposome  pelleting - (44)
and PIP strip
PI3P liposome  pelleting - (44)
and PIP strip
PI4p PIP strip - (44)
PI5P PIP strip - (44)
PI(3,4)P2 liposome  pelleting - (44)
and PIP strip
PI(3,5)P2 liposome  pelleting - (44)
and PIP strip
PI(3,4,5)P3 liposome  pelleting - (44)
and PIP strip
PX-SH3 SH3PXD2A | FISH, S PI3)P PIP strip - (45)
KIAA0418, PI(3,4)P2 PIP strip - (45)
SH3MDI,
TKSS
SH3PXD2B | FAD49, o PI(3)P PIP strip - (46)
KIAA1295, PI(3,4)P2 PIP strip - (46)
TKS4
SNX28 NOXOlI, 2173 NMR/apo - PI(4)P PIP strip - (47.48)
p4INOX, PI(5)P PIP strip - (47.48)
SH3PXD5 PI(3.5)P2 PIP strip - (47,48)
PI(3)P PIP strip - (49)
PI(4)P PIP strip - (49)
PI(5)P PIP strip - (49)
PI(3.5)P2 PIP strip - (49)
PA PIP strip - (49)
p40phox NCF4, 2DYB X-ray/apo (50) PI(3)P PIP strip and - (51)
SH3PXD4 liposome binding
1H6H X-ray/PI(3)P (52) PI(3)P Biosensor liposome (53)
interaction
PI(3)P Liposome binding - 39)
PI(3)P Crystal structure and 5.0 (52)
ITC
PI(3)P Liposome  binding - (54)
and PIP strip
PI(3)P Biosensor liposome 0.001- (55)
interaction 0.1
PI(3)P Liposome binding - (50)
p47phox NCF1, 1KQ6 X-ray/SO4 - PI(3.4)P2 PIP strip - 47
SH3PXDIA 107K X-ray/SO4 (56) PI(3.4)P2 PIP strip and - (51)
liposome binding
1GD5 NMR/apo (57) PI(3.,5)P PIP strip and - (51)
liposome binding
PI(3,4)P2 Liposome binding - 39)
PI(3,4)P2 Liposome binding - (54)
PI(3)P Liposome binding - (54)
PI(3,5)P2 Liposome binding - (54)
PI(3,4)P2 Biosensor liposome 0.0015 (55)
interaction
PI(3,4)P2 Lipsome binding and 34-59 (58)
Biosensor liposome
interaction
PX-S/T PXK MONaKA o PI(3)P PIP strip - (59)
kinase RPS6KC1 RPK118, - PI(3)P PIP strip - (60)
humS6PKh1
SGK3 CISK, SGKL 1XTE X-ray/apo 61) PI(3.5)P2 PIP strip - (62)
1XTN X-ray/SO4 61) PI1(4.,5)P2 PIP strip - (62)
PI(3.4,5)P3 PIP strip - (62)
PI3)P PIP strip and - (63)
liposome binding
PI3P Cellular - 1)
microinjection
PI(3)P PIP strip - (64)
PX-SH3- | SNX26 ARHGAP33, o PI(3)P PIP strip - (65)
GAP TC-GAP, PI(4)P PIP strip - (65)
NOMA-GAP PI(4,5)P2 PIP strip - (65)
PI(3.4)P2 PIP strip - (65)
PX-RICS ARHGAP32, o PI(3)P PIP  strip and | - (66)
GC-GAP, liposome binding
p250GAP, PI(4)P PIP strip and - (66)




P200GAP,

liposome binding

Grit PI(4)P PIP strip and - (66)
liposome binding
PX-PI3- PI3K-C2 PIK3C2A 2RED X-ray/apo 67) PI(4,5)P2 Biosensor liposome 0.025 (68)
kinase interaction
2REA X-ray/apo ©7) PI1(4.,5)P2 Liposome binding - (69)
2ARS X-ray/apo ©7)
2IWL X-ray/SO4 (68)
PI3K-C2 PIK3C2B -
PI3K-C2 PIK3C2G 2WWE X-ray/apo - -
PX-PH- PLDI1 - PI(5)P PIP strip - (70)
PLD PI(3)P Biosensor liposome 0.14 (71)
interaction
PI(4)P Biosensor liposome 1.8 (71)
interaction
PI(5)P Biosensor liposome 0.22 (71)
interaction
PI(4,5)P2 Biosensor liposome 1.0 (71)
interaction
PI(3,4)P2 Biosensor liposome 5.0 (71)
interaction
PI(3,5)P2 Biosensor liposome 32 (71)
interaction
PI(3,4,5)P3 Biosensor liposome 0.018 (71)
interaction
PI(3,4,5)P3 Liposome pelleting - (72)
PLD2 - No interactions Liposome binding - (72)
PX-PXB SNX20 SLIC-1 - PI(4)P PIP strip - (73)
PI(5)P PIP strip - (73)
PI(3.5)P2 PIP strip - (73)
SNX21 - -
Kinesin- KIF16B SNX23 2V14 X-ray/apo (74) PI((3)P Biosensor liposome 0.028 (75)
PX interaction
6EE0 X-ray/apo This study PI(3.4)P2 Biosensor liposome 0.04 (75)
interaction
PI(3,4,5)P3 Biosensor liposome 0.099 (75)
interaction
PI3P PIP strip - (76)
PI((3)P Biosensor liposome 0.0027 (74)
interaction
PI(3,4)P2 Biosensor liposome 0.0028 (74)
interaction
PI(3,5)P2 Biosensor liposome 0.3 (74)
interaction
PI(3,4,5)P3 Biosensor liposome 0.1 (74)
interaction
PX-MIT SNX15 6ECM X-ray/SO4 This study PI3P Liposome pelleting | - 77)
and PIP strip
6MBI X-ray/SO4 This study
PX- Nischarin IRAS, 3P0C X-ray/apo - PI(3)P PIP strip - (78)
LRR- KIAA0975
IRAS
PX- SNX16 SGW0 X-ray/apo 9 PI(3)P PIP strip - 37
SNX16 5GW1 X-ray/apo (9) PI(3)P PIP strip - (80)
2V14 X-ray PI3P Fluorescent 031 “)
liposome binding
PI3P PIP strip and - (79)
liposome pelleting
SNX29- SNX29 RUNDC2A - -
PX
PX- SNX34 C60RF145, - -
SNX34 PXDCI1
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Supplementary Table 2. PX domain constructs used in this study.

PX domain Sequence Cloned into Successful
pGEX4T-2 purification
HS1BP3 TGLDLTVPQHQEVRGKMMSGHVEYQILVV  Yes Yes
(17-139) TRLAAFKSAKHRPEDVVQFLVSKKYSEIEEF
YQKLSSRYAAASLPPLPRKVLFVGESDIRER
RAVFNEILRCVSKDAELAGSPELLEFLGTRS
IRAS AEPAKEARVVGSELVDTYTVYIQVTDGSHE Yes Yes
(13-124) WTVKHRYSDFHDLHEKLVAERKIDKNLLPP
KKIIGKNSRSLVEKREKDLEVYLQKLLAAFP
GVTPRVLAHFLHFHFYEING
p40phox MAVAQQLRAESDFEQLPDDVAISANIADIEE Yes Yes
(1-144) KRGFTSHFVFVIEVKTKGGSKYLIYRRYRQF
HALQSKLEERFGPDSKSSALACTLPTLPAKV
YVGVKQEIAEMRIPALNAYMKSLLSLPVWV
LMDEDVRIFFYQSPYDSEQVP
p47phox MGDTFIRHIALLGFEKRFVPSQHYVYMFLV  Yes Yes
(1-122) KWQDLSEKVVYRRFTEIYEFHKTLKEMFPIE
AGAINPENRIIPHLPAPKWFDGQRAAENRQG
TLTEYCGTLMSLPTKISRCPHLLDFFKVRP
PI3KC2A DEPILSFSPKTYSFRQDGRIKEVSVFTYHKKY Yes Yes
(1405-1545) NPDKHYIYVVRILREGQIEPSFVFRTFDEFQE
LHNKLSIIFPLWKLPGFPNRMVLGRTHIKDV
AAKRKIELNSYLQSLMNASTDVAECDLVCT
FFHPLLRDEKAEGIA
PI3KC2B DRLTLSFASRTHTLKSSGRISDVFLCRHEKIF  Yes Yes
(1348-1487) HPNKGYIYVVKVMRENTHEATYIQRTFEEF
QELHNKLRLLFPSSHLPSFPSRFVIGRSRGEA
VAERRREELNGYIWHLIHAPPEVAECDLVY
TFFHPLPRDEKAMGTS
PI3KC2G STTRSIERATILGFSKKSSNLYLIQVTHSNNE  Yes Yes
(1200-1310) TSLTEKSFEQFSKLHSQLQKQFASLTLPEFPH
WWHLPFTNSDHRRFRDLNHYMEQILNVSH
EVINSDCVLSFFLSEAVQ
PLD1 PIKAQVLEVERFTSTTRVPSINLYTIELTHGE  Yes No
(80-211) FKWQVKRKFKHFQEFHRELLKYKAFIRIPIP
TRRHTFRRQNVREEPREMPSLPRSSENMIRE
EQFLGRRKQLEDYLTKILKMPMYRNYHATT
EFLDISQL
PLD2 PGVPVTAQVVGTERYTSGSKVGTCTLYSVR  Yes No
(61-191) LTHGDFSWTTKKKYRHFQELHRDLLRHKV
LMSLLPLARFAVAYSPARDAGNREMPSLPR
AGPEGSTRHAASKQKYLENYLNRLLTMSFY
RNYHAMTEFLEV
PXK MAFMEKPPAGKVLLDDTVPLTAAIEASQSL  Yes Yes
(1-125) QSHTEYIIRVQRGISVENSWQIVRRYSDFDLL
NNSLQIAGLSLPLPPKKLIGNMDREFIAERQ
KGLOQNYLNVITTNHILSNCELVKKFLDPNNY
S
PXRICS NVEFGSIQLSLSEEQNEVMKNGCESKELVYL  Yes Yes
(127-255) VQIACQGKSWIVKRSYEDFRVLDKHLHLCI
YDRRFSQLSELPRSDTLKDSPESVTQMLMA
YLSRLSATAGNKINCGPALTWMEIDNKGNH
LLVHEESS
RPS6KC1 MTSYRERSADLARFYTVTEPQRHPRGYTVY Yes Yes

(1-141)

KVTARVVSRRNPEDVQEIIVWKRYSDFKKL
HKELWQIHKNLFRHSELFPPFAKGIVFGRFD




ETVIEERRQCAEDLLQFSANIPALYNSKQLE
DFFKGGIINDSSELIGPAE

SGK3
(1-126)

MQRDHTMDYKESCPSVSIPSSDEHREKKKR
FTVYKVLVSVGRSEWFVFRRYAEFDKLYNT
LKKQFPAMALKIPAKRIFGDNFDPDFIKQRR
AGLNEFIQNLVRYPELYNHPDVRAFLQMDS
PKHQS

Yes

Yes

SH3PXD2A
(1-126)

MLAYCVQDATVVDVEKRRNPSKHYVYIIN
VTWSDSTSQTIYRRYSKFFDLQMQLLDKFPI
EGGQKDPKQRIIPFLPGKILFRRSHIRDVAVK
RLKPIDEYCRALVRLPPHISQCDEVFRFFEAR
P

Yes

Yes

SH3PXD2B
(1-125)

MPPRRSIVEVKVLDVQKRRVPNKHYVYIIR
VTWSSGSTEAIYRRYSKFFDLQMQMLDKFP
MEGGQKDPKQRITPFLPGKILFRRSHIRDVAV
KRLIPIDEYCKALIQLPPYISQCDEVLQFFET

SNX1
(142-269)

QFDLTVGITDPEKIGDGMNAYVAYKVTTQT
SLPLFRSKQFAVKRRFSDFLGLYEKLSEKHS
QNGFIVPPPPEKSLIGMTKVKVGKEDSSSAE
FLEKRRAALERYLQRIVNHPTMLQDPDVRE
FLEKEE

Yes

Yes

SNX10
(1-201)

MFPEQQKEEFVSVWVRDPRIQKEDFWHSYI
DYEICIHTNSMCFTMKTSCVRRRYREFVWL
RQRLQSNALLVQLPELPSKNLFFNMNNRQH
VDQRRQGLEDFLRKVLQNALLLSDSSLHLF
LQSHLNSEDIEACVSGQTKYSVEEAIHKFAL
MNRRFPEEDEEGKKENDIDYDSESSSSGLGH
SSDDSSSHGCKVNTAPQES

Yes

Yes

SNX11
(7-167)

MSENQEQEEVITVRVQDPRVQNEGSWNSY
VDYKIFLHTNSKAFTAKTSCVRRRYREFVW
LRKQLQRNAGLVPVPELPGKSTFFGTSDEFI
EKRRQGLQHFLEKVLQSVVLLSDSQLHLFL
QSQLSVPEIEACVQGRSTMTVSDAILRYAMS
NCGWAQEERQ

Yes

Yes

SNX12
(1-162)

MSDTAVADTRRLNSKPQDLTDAYGPPSNFL
EIDIFNPQTVGVGRARFTTYEVRMRTNLPIF
KLKESCVRRRYSDFEWLKNELERDSKIVVPP
LPGKALKRQLPFRGDEGIFEESFIEERRQGLE
QFINKIAGHPLAQNERCLHMFLQEEAIDRNY
VPGKVRQ

Yes

Yes

SNX13
(1-100)

SDDSVQLHAYISDTGVCNDHGKTYALYAIT
VHRRNLNSEEMWKTYRRYSDFHDFHMRIT
EQFESLSSILKLPGKKTFNNMDRDFLEKRKK
DLNAYLQLLLAPEMMKASPALAHYVYDFL
ENK

Yes

Yes

SNX 14
(561-686)

NLAAWKISIPYVDFFEDPSSERKEKKERIPVF
CIDVERNDRRAVGHEPEHWSVYRRYLEFYV
LESKLTEFHGAFPDAQLPSKRIIGPKNYEFLK
SKREEFQEYLQKLLQHPELSNSQLLADFLSP
N

Yes

Yes

SNX15
(1-127)

MSRQAKDDFLRHYTVSDPRTHPKGYTEYK
VTAQFISKKDPEDVKEVVVWKRYSDFRKLH
GDLAYTHRNLFRRLEEFPAFPRAQVFGRFEA
SVIEERRKGAEDLLRFTVHIPALNNSPQLKEF
FRGG

Yes

Yes

SNX16
(104-216)

EDRPSTPTILGYEVMEERAKFTVYKILVKKT
PEESWVVFRRYTDFSRLNDKLKEMFPGFRL
ALPPKRWFKDNYNADFLEDRQLGLQAFLQ
NLVAHKDIANCLAVREFLCLDDP

Yes

Yes




SNX17
(1-111)

MHFSIPETESRSGDSGGSAYVAYNIHVNGVL
HCRVRYSQLLGLHEQLRKEYGANVLPAFPP
KKLFSLTPAEVEQRREQLEKYMQAVRQDPL
LGSSETFNSFLRRAQQETQQ

Yes

Yes

SNX18
(271-403)

ENPYPFQCTIDDPTKQTKFKGMKSYISYKLV
PTHTQVPVHRRYKHFDWLYARLAEKFPVIS
VPHLPEKQATGRFEEDFISKRRKGLIWWMN
HMASHPVLAQCDVFQHFLTCPSSTDEKAW
KQGKRKAEKDEMV

Yes

SNX19
(1-100)

NLRITGTITAREHSGTGFHPYTLYTVKYETA

LDGENSSGLQQLAYHTVNRRYREFLNLQTR
LEEKPDLRKFIKNVKGPKKLFPDLPFGNMDS
DRVEARKSLLESFLKQLCAIPEIANSEEVQEF
LAL

Yes

Yes

SNX2
(136-279)

NGDIFDIEIGVSDPEKVGDGMNAYMAYRVT
TKTSLSMFSKSEFSVKRRFSDFLGLHSKLAS
KYLHVGYIVPPAPEKSIVGMTKVKVGKEDS
SSTEFVEKRRAALERYLQRTVKHPTLLQDP
DLRQFLESSELPRAVNTQALSGA

Yes

Yes

SNX20
(71-184)

WKHVKLLFEIASARIEERKVSKFVVYQIIVIQ
TGSFDNNKAVLERRYSDFAKLQKALLKTFR
EEIEDVEFPRKHLTGNFAEEMICERRRALQE
YLGLLYAIRCVRRSREFLDFL

Yes

SNX21
(130-251)

RLLFEVTSANVVKDPPSKYVLYTLAVIGPGP
PDCQPAQISRRYSDFERLHRNLQRQFRGPM
AAISFPRKRLRRNFTAETIARRSRAFEQFLGH
LQAVPELRHAPDLQDFFVLPELRRAQSLT

Yes

SNX22
(1-120)

MLEVHIPSVGPEAEGPRQSPEKSHMVFRVE
VLCSGRRHTVPRRYSEFHALHKRIKKLYKV
PDFPSKRLPNWRTRGLEQRRQGLEAYIQGIL
YLNQEVPKELLEFLRLRHFPTDPKASNWG

Yes

Yes

SNX23
(1178-1312)

DLKDPIKISIPRYVLCGQGKDAHFEFEVKITV
LDETWTVFRRYSRFREMHKTLKLKYAELA
ALEFPPKKLFGNKDERVIAERRSHLEKYLRD
FFSVMLQSATSPLHINKVGLTLSKHTICEFSP
FFKKGVFDYS

Yes

Yes

SNX24
(1-101)

MEVYIPSFRYEESDLERGYTVFKIEVLMNGR
KHFVEKRYSEFHALHKKLKKCIKTPEIPSKH

VRNWVPKVLEQRRQGLETYLQAVILENEEL
PKLFLDFLN

Yes

Yes

SNX25
(506-628)

NLGMWKASITSGEVTEENGEQLPCYFVMVS
LQEVGGVETKNWTVPRRLSEFQNLHRKLSE
CVPSLKKVQLPSLSKLPFKSIDQKFMEKSKN
QLNKFLQNLLSDERLCQSEALYAFLSPSPDY
L

Yes

Yes

SNX26
(56-172)

NVDFGHIQLLLSPDREGPSLSGENELVFGVQ
VTCQGRSWPVLRSYDDFRSLDAHLHRCIFD
RRFSCLPELPPPPEGARAAQMLVPLLLQYLE
TLSGLVDSNLNCGPVLTWMELDNHG

Yes

Yes

SNX27
(156-265)

DYTEKQAVPISVPRYKHVEQNGEKFVVYNV
YMAGRQLCSKRYREFAILHQNLKREFANFT
FPRLPGKWPFSLSEQQLDARRRGLEEYLEK
VCSIRVIGESDIMQEFLSES

Yes

Yes

SNX28
(1-124)

MAGPRYPVSVQGAALVQIKRLQTFAFSVRW
SDGSDTFVRRSWDEFRQLKTLKETFPVEAG
LLRRSDRVLPKLLDAPLLGRVGRTSRGLAR
LQLLETYSRRLLATAERVARSPTITGFFAPQP
LD

Yes

Yes




SNX29
(269-391)

NRALINVWIPSVFLRGKAANAFHVYQVYIRI
KDDEWNIYRRYTEFRSLHHKLQNKYPQVR
AYNFPPKKAIGNKDAKFVEERRKQLQNYLR
SVMNKVIQMVPEFAASPKKETLIQLMPFFV
DIT

Yes

Yes

SNX3
(21-151)

AYGPPSNFLEIDVSNPQTVGVGRGRFTTYEI
RVKTNLPIFKLKESTVRRRYSDFEWLRSELE
RESKVVVPPLPGKAFLRQLPFRGDDGIFDDN
FIEERKQGLEQFINKVAGHPLAQNERCLHMF
LQDEIID

Yes

Yes

SNX30
(86-205)

GETRDLFVIVDDPKKHVCTMETYITYRITTK
STRVEFDLPEYSVRRRYQDFDWLRSKLEES
QPTHLIPPLPEKFVVKGVVDRFSEEFVETRR
KALDKFLKRITDHPVLSFNEHFNIFLTA

SNX31
(1-106)

MKMHFCIPVSQQRSDALGGRYVLYSVHLD
GFLFCRVRYSQLHGWNEQLRRVFGNCLPPF
PPKYYLAMTTAMAHERRDQLEQYLQNVTM
DPNVLRSDVFVEFLKLAQ

Yes

Yes

SNX32
(17-166)

SVDLQGDSSLQVEISDAVSERDKVKFTVQT
KSCLPHFAQTEFSVVRQHEEFIWLHDAYVE
NEEYAGLIPPAPPRPDFEASREKLQKLGEGD
SSVTREEFAKMKQELEAEYLAIFKKTVAMH
EVFLOQRLAAHPTLRRDHNFFVFLEYGQD

Yes

Yes

SNX33
(220-364)

GPQWKANPHPFACSVEDPTKQTKFKGIKSYT
SYKLTPTHAASPVYRRYKHFDWLYNRLLH
KFTVISVPHLPEKQATGRFEEDFIEKRKRRLI
LWMDHMTSHPVLSQYEGFQHFLSCLDDKQ
WKMGKRRAEKDEMVGASFLLTFQI

SNX34
(1-130)

MASAVFEGTSLVNMFVRGCWVNGIRRLIVS
RRGDEEEFFEIRTEWSDRSVLYLHRSLADLG
RLWQRLRDAFPEDRSELAQGPLRQGLVAIK
EAHDIETRLNEVEKLLKTIISMPCKYSRSEVV
LTFFERS

Yes

SNX4
(48-186)

MTHNNFWLKKIEISVSEAEKRTGRNAMNM
QETYTAYLIETRSVEHTDGQSVLTDSLWRR
YSEFELLRSYLLVYYPHIVVPPLPEKRAEFV
WHKLSADNMDPDFVERRRIGLENFLLRIAS
HPILCRDKIFYLFLTQEGN

Yes

Yes

SNX5
(26-170)

SVDLNVDPSLQIDIPDALSERDKVKFTVHTK
TTLPTFQSPEFSVTRQHEDFVWLHDTLIETT
DYAGLIIPPAPTKPDFDGPREKMQKLGEGEG
SMTKEEFAKMKQELEAEYLAVFKKTVSSHE
VFLQRLSSHPVLSKDRNFHVFLEYDQ

Yes

Yes

SNX6
(29-170)

QSDAALQVDISDALSERDKVKFTVHTKSSLP
NFKQNEFSVVRQHEEFIWLHDSFVENEDYA
GYIIPPAPPRPDFDASREKLQKLGEGEGSMT
KEEFTKMKQELEAEYLAIFKKTVAMHEVFL
CRVAAHPILRRDLNFHVFLEYNQ

Yes

Yes

SNX7
(89-218)

DEPDLKDLFITVDEPESHVTTIETFITYRIITK
TSRGEFDSSEFEVRRRYQDFLWLKGKLEEA
HPTLIIPPLPEKFIVKGMVERFNDDFIETRRK
ALHKFLNRIADHPTLTFNEDFKIFLTAQAWE
LSSH

Yes

Yes

SNX8
(70-190)

ELLARDTVQVELIPEKKGLFLKHVEYEVSSQ
RFKSSVYRRYNDFVVFQEMLLHKFPYRMVP
ALPPKRMLGADREFIEARRRALKRFVNLVA
RHPLFSEDVVLKLFLSFSGSDVQNKLKESA

Yes

SNX9
(246-376)

PTSTFDCVVADPRKGSKMYGLKSYIEYQLT
PTNTNRSVNHRYKHFDWLYERLLVKFGSAI
PIPSLPDKQVTGRFEEEFIKMRMERLQAWM

Yes

Yes




TRMCRHPVISESEVFQQFLNFRDEKEWKTG
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Supplementary Table 3. Primers used in this study for site-directed mutagenesis of PX

domains
Mutation Forward Primer Reverse Primer
SNX1 CTGGGTCTGGCCGAGGCGCTGAG TTGGCTGTGTGCTTCGCTCAGCG
Y194A/K196A/K200A CGAAGCACACAGCCAA CCTCGGCCAGACCCAG
SNX1 CCGCCGCCGCCGGAGGCGAGCCT CATACCAATCAGGCTCGCCTCCG
K213A GATTGGTATG GCGGCGGCGG
SNX2 CTGGGTCTGGCCAGCGCGCTGGC GTGCAGGTATGCGCTCGCCAGCG
H187A/K189A/K193A GAGCGCATACCTGCAC CGCTGGCCAGACCCAG
SNX9 GATTGGCTGGCCGAAGCTCTGCTG ACTGCCAAACGCCACCAGCAGAG
Y290A/R292A/K296A GTGGCGTTTGGCAGT CTTCGGCCAGCCAATC
SNX15 GATTTTCGCAAACTGGCTGGCGAC GTAGGCCAGGTCGCCAGCCAGTT
H59A CTGGCCTAC TGCGAAAATC
SNX15

Y64A/R67A/RTIA/RT
2A

CTGGCCGCCACGCACGCTAACCTG
TTCGCTGCCCTGGAA

TTCCAGGGCAGCGAACAGGTTAG
CGTGCGTGGCGGCCAG

SNX23
H1224A/K1228A/K12

CGCGAAATGGCTAAAACGCTGGC

TTCGGCGTACGCCAGTGCCAGCG

30A ACTGGCGTACGCCGAA TTTTAGCCATTTCGCG

SNX24 GAATTTCACGCGCTGGCCAAGAA  CTTGATGCATTTCGCCAGTTTCTT

H46A/KS50A ACTGGCGAAATGCATCAAG GGCCAGCGCGTGAAATTC

SNX25

H720A CAGAACCTGGCTCGCAAACTG CAGTTTGCGAGCCAGGTTCTG

SNX25 TTTCAAAATCTGGCTCGTGCACTG GCATTCTGACAGTGCACGAGCCA

H558A/K560A TCAGAATGC GATTTTGAAA

SNX29 CGTAGTCTGGCTCACGCACTGCAG TTGCGGATACGCGTTCTGCAGTG

H315A/K317A/K321A  AACGCGTATCCGCAA CGTGAGCCAGACTACG

p47phox GTGGTTTATCGTGCCTTCACCGAA GATTTCGGTGAAGGCACGATAAA

R44A ATC CCAC

p47phox GAAATCTACGAATTTGCTAAGAC  CGGAAACATTTCCGCCAGCGTCT
GCTGGCGGAAATGTTTCCG TAGCAAATTCGTAGATTTC

SGK3 GATAAGCTGGCCAACACGCTGGC  CGGAAACTGCGCTGCCAGCGTGT

Y47A/KS1A/K52A AGCGCAGTTTCCG TGGCCAGCTTATC

PI3KC2a CAAGAACTGGCTAACGCACTGTC  AATGGACAGTGCGTTAGCCAGTT

H1453A/K1455A

CATT

CTTG




Supplementary Table 4. ITC binding parameters measured for selected PX domains®

Cell Syr. Kua AH AG -TAS N
Conc. | Conc. (uM) (kcal/mol) (kcal/mol) | (kcal/mol)
M) | (kM)
PX + PtdIns3P
SNXI1 + PtdIns3P 20 500 NB NB NB NB NB
SNX2 + PtdIns3P 20 500 NB NB NB NB NB
SNX3 + PtdIns3P 20 500 15.0+ -10.7 £0.75 -6.58 4.11 1.40 £
2.24 0.12
SNX4 + PtdIns3P 20 500 28.8+ -3.53+£0.13 -5.97 -2.47 0.87
2.16 0.09
SNXS5 + PtdIns3P 20 500 NB NB NB NB NB
SNX6 + PtdIns3P 20 500 NB NB NB NB NB
SNX?7 + PtdIns3P 20 500 14.2 + -12.6+1.12 -6.62 6.02 1.25+
2.14 0.13
SNXO9 + PtdIns3P 20 500 1.56 + -15.0+£2.31 -7.92 -7.09 0.75+
0.25 0.11
SNX10 + PtdIns3P 20 500 31.8+ -4.35+0.31 -5.63 -1.93 0.80 +
2.25 0.07
SNX11 + PtdIns3P 20 500 430+ -5.99 £0.34 -7.32 -1.33 0.93 +
0.67 0.10
SNX12 + PtdIns3P 20 500 24.6 + -19.7+7.73 -6.29 13.4 1.03 +
5.10 0.19
SNX13 + PtdIns3P 20 500 15.6+ -15.7+4.36 -6.56 9.13 0.75+
4.37 0.15
SNX14 + PtdIns3P 20 500 NB NB NB NB NB
SNX15 + PtdIns3P 20 500 11.9+ -1.81+0.5 -0.72 -4.92 1.15+
2.2 0.10
SNX16 + PtdIns3P 20 500 163+ -2.62+0.23 -6.61 -3.57 0.89 +
2.13 0.07
SNX17 + PtdIns3P 20 500 12.7+ -1.11+£0.17 -6.68 -5.57 1.00 +
4.06 0.11
SNX19 + PtdIns3P 20 500 13.0+ -10.2 £0.98 -6.67 3.54 1.5+0.17
2.80
SNX22 + PtdIns3P 20 500 16.5+ -16.0+£2.14 -6.53 9.51 0.96 +
2.76 0.11
SNX23 + PtdIns3P 20 500 0.79 + 1.77£0.12 -8.45 -10.2 1.30 +
0.40 0.15
SNX24 + PtdIns3P 20 500 241+ -1.42+0.85 -7.67 -6.25 1.00 +
0.50 0.10
SNX25 + PtdIns3P 20 500 NB NB NB NB NB
SNX27 + PtdIns3P 20 500 11.4+ -10.1 £0.85 -6.75 3.31 1.54 +
2.27 0.08
SNX29 + PtdIns3P 20 500 2.70 + -8.03 £0.21 -7.60 0.43 1.03 +
0.20 0.05
SNX31 + PtdIns3P 20 500 12.7+ -1.11+£0.17 -6.68 -5.57 1.00 +
4.06 0.08
SNX32 + PtdIns3P 20 500 NB NB NB NB NB
SGK3 + PtdIns3P 20 500 1.74 + -14.8 £0.17 -7.86 6.96 1.35+
0.11 0.11
PI3KC2a + PtdIns3P 20 500 NB NB NB NB NB
PI3KC2f + PtdIns3P 20 500 NB NB NB NB NB
PI3KC2y + PtdIns3P 20 500 NB NB NB NB NB
p40phox + PtdIns3P 20 500 9.72 + -9.60 £1.09 -6.84 -2.76 0.85+
1.66 0.15
p47phox + PtdIns3P 20 500 11.7+ -5.60£1.09 -6.28 -2.83 0.90 +
1.82 0.13




IRAS + PtdIns3P 20 500 2.60 + -9.2+1.38 -7.62 1.55 0.65 +
0.65 0.11
RPS6KC]1 + PtdIns3P 20 500 1.91+ -0.55+0.03 -7.80 -7.25 0.75 +
0.43 0.09
SH3PXD2A + PtdIns3P 20 500 350+ -4.11+0.39 -5.36 -1.81 0.88 +
3.60 0.10
PXK + PtdIns3P 20 500 13.0+ -10.2 +£0.98 -6.67 3.54 1.5+0.07
2.80
RICS + PtdIns3P 20 500 25.7 + -3.38+1.12 -6.25 -3.29 1.12+
8.94 0.11
PX + PtdIns(3,4)P:
SNX1 + PtdIns(3,4)P: 20 500 5.61+ -1.22+0.11 -7.16 -5.94 0.96 +0.08
0.98
SNX2 + PtdIns(3,4)P: 20 500 6.35+ -2.80+0.8 -7.09 -4.30 1.00£0.10
1.27
SNX9 + PtdIns(3,4)P> 20 500 9.6+2.5 | -3.76 £0.26 -6.61 -3.67 0.87£0.10
SNX13 + PtdIns(3,4)P2 20 500 16.5 + -16.0+2.14 -6.53 9.51 0.96+0.10
2.76
SNX15 + PtdIns(3,4)P2 20 500 213+ -2.61 £0.28 -7.74 -5.13 0.85+0.11
0.67
SNX17 + PtdIns(3,4)P2 20 500 NB NB NB NB NB
SNX23 + PtdIns(3,4)P2 20 500 1.23 + -1.66 +£0.17 -8.06 -6.40 0.85+0.09
0.69
SNX24 + PtdIns(3,4)P2 20 500 424 + -3.88+0.25 -7.33 -3.45 1.51+£0.07
1.11
SNX25 + PtdIns(3,4)P2 20 500 304 + -80 £5.28 -4.56 75.4 0.65+0.14
10.6
SNX27 + PtdIns(3,4)P2 20 500 NB NB NB NB NB
SNX29 + PtdIns(3,4)P2 20 500 445+ -6.22 £0.55 -7.30 -1.08 0.65+0.09
0.74
SGK3 + PtdIns(3,4)P: 20 500 13.2 + -6.94 £2.74 -6.66 0.28 0.85+0.12
4.5
PI3KC2a + PtdIns(3,4)P> 20 500 8.79 + -0.56 +0.13 -6.90 -6.34 0.65+0.09
1.45
p47phox + PtdIns(3,4)P2 20 500 22.7 + -3.31+£1.02 -6.34 -3.03 1.22+0.11
8.94
IRAS + PtdIns(3,4)P: 20 500 3.15+ -0.63 £0.05 -7.51 -6.88 1.04 £0.10
0.95
RPS6KCI1 + PtdIns(3,4)P2 20 500 1.06 £ -2.55+0.12 -8.15 -5.60 0.80+0.06
0.20
PX + PtdIns(3,5)P:
SNX1 + PtdIns(3,5)P: 20 500 42.0 + -4.08 +£0.33 -5.97 -1.89 0.78 £0.08
3.70
SNX2 + PtdIns(3,5)P: 20 500 35.8+ -3.73+£0.27 -6.07 -2.33 0.82+0.10
3.36
SNX23 + PtdIns(3,5)P2 20 500 11.5+ -16.0+2.14 -6.53 9.51 0.96+0.12
2.76
SNX25 + PtdIns(3,5)P2 20 500 12.1+ -16.8 +1.29 -6.38 10.5 0.85+0.11
1.25
PX + PtdIns(4,5)P:
SNX1 + PtdIns(4,5)P- 20 500 11.4+ -4.46 +£0.42 -6.75 -2.28 1.00 £0.09
2.34
SNX2 + PtdIns(4,5)P- 20 500 13.6 + -2.76 £0.26 -6.64 -3.88 0.85+0.10
2.5
SNXS5 + PtdIns(4,5)P 20 500 NB NB NB NB NB




SNX6 + PtdIns(4,5)P> 20 500 NB NB NB NB NB
SNX23 + PtdIns(4,5)P2 20 500 1.90 + -6.73 £ 0.70 -7.81 -1.09 0.76+0.10
0.50
SNX25 + PtdIns(4,5)P2 20 500 2.52+ -6.85+0.80 -7.26 -0.40 0.65+0.09
1.11
PX + PtdIns(3,4,5)Ps
SNX1 + PtdIns(3,4,5)Ps 20 500 26.5+ -3.28+0.19 -6.57 -4.04 091+0.12
7.30
SNX2 + PtdIns(3,4,5)Ps 20 500 20.5+ -2.88 +£0.36 -6.40 -3.52 0.92+0.09
3.6
SNX23 + PtdIns(3,4,5)P3 20 500 520+ -51.1+£7.10 -7.22 43.90 0.85+0.16
2.00
SNX25 + PtdIns(3,4,5)P3 20 500 3.13+ -12.3£0.50 -7.15 5.18 1.05+0.10
0.43
PX Non-canonical Mutants +
PtdIns
SNX1 Y194A/K196A/K200A + 20 500 NB NB NB NB NB
PtdIns3P
SNX1 Y194A/K196A/K200A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
SNX2 H187A/K189A/K193A + 20 500 NB NB NB NB NB
PtdIns3P
SNX2 H187A/K189A/K193A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
SNX9 Y290A/R292A/K296A + 20 500 1.89 + -13.4£2.08 -7.35 -7.27 0.85+0.12
PtdIns3P 0.38
SNX9 Y290A/R292A/K296A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
SNX13 H620A/R622A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
SNX15 Y64A/R67A/R7T1A/RT2A 20 500 123+ -2.29+0.19 -7.70 -5.41 1.21+£0.09
+ PtdIns3P 0.84
SNX15 Y64A/R67A/R71A/RT2A 20 500 NB NB NB NB NB
+ PtdIns(3,4)P>
SNX23 H1224A/K1228A/K1230A | 20 500 NB NB NB NB NB
+ PtdIns(3,4)P>
SNX25 H558A/KS560A + 20 500 NB NB NB NB NB
PtdIns(3.4,5)P;3
SNX29 H315A/K317A/K321A + 20 500 3.17+ -7.83 £ 0.56 -7.22 0.59 1.01+0.08
PtdIns3P 0.29
SNX29 H315A/K317A/K321A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
PI3KC2a H1453A/K1455A + 20 500 NB NB NB NB NB
PtdIns3P
PI3KC2a H1453A/K1455A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
p47phox HS51A/KS55A + PtdIns3P 20 500 15.2+ -5.87+1.23 -6.88 -2.74 0.93+0.15
2.13
p47phox HSTA/KS55A + 20 500 NB NB NB NB NB
PtdIns(3,4)P2
Competitive titration
[PX _PtdIns3P + PtdIns3P/
PtdIns(3,4)P:]
SNX15 PtdIns3P + PtdIns3P 20 500 NB NB NB NB NB
SNX15 PtdIns3P + PtdIns(3,4)P> 20 500 4.07 + -3.13+£0.17 -6.71 -5.18 0.90+0.11




0.53

SGK3 PtdIns3P + PtdIns3P 20 500 NB NB NB NB NB
SGK3 PtdIns3P + PtdIns(3,4)P2 20 500 9.04 + -4.84+0.90 -6.88 -2.04 0.75+0.09
2.22
SGK3_ PtdIns(3,4)P: + PtdIns3P 20 500 234+ -13.6 +£1.07 -6.74 6.47 1.15+£0.11
0.51

a. Errors are standard deviation from at least two separate experiments.




Supplementary Table 5. Binding of selected PX domains to liposomes measured by BLiTz

Conc. of PX Conc. of Kobs. Kotr Kua
protein (uM) Biotinylated (M-St (SH (uM)
Lipososome
(uM)
PtdIns3P
SNX1 20 500 NB NB NB
SNX2 20 500 NB NB NB
SNX3 20 500 0.0233 0.0247 1.06
SNX4 20 500 0.0121 0.0932 7.703
SNX5 20 500 NB NB NB
SNX6 20 500 NB NB NB
SNX7 20 500 0.0031 0.0098 3.161
SNX8 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX9 20 500 0.0256 0.0298 1.164
SNX10 20 500 0.0236 0.3824 16.20
SNX11 20 500 0.0332 0.0305 0.9186
SNX12 20 500 0.0263 0.1901 7.228
SNX13 20 500 0.0161 0.0932 5.788
SNX14 20 500 NB NB NB
SNX15 20 500 0.0868 0.2733 3.1486
SNX16 20 500 0.0168 0.0932 5.54
SNX17 20 500 0.0342 0.0932 2.725
SNX18 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX19 20 500 0.0121 0.0252 2.082
SNX20 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX21 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX22 20 500 0.0727 0.0480 0.660
SNX23 20 500 0.0599 0.0136 0.227
SNX24 20 500 0.0376 0.0235 0.625
SNX25 20 500 NB NB NB
SNX26 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX27 20 500 0.0153 0.0387 2.529
SNX28 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX29 20 500 0.0201 0.0160 0.796
SNX30 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX31 20 500 0.0208 0.2097 10.08
SNX32 20 500 NB NB NB
SNX33 Not Tested Not Tested Not Tested Not Tested Not Tested
SNX34 Not Tested Not Tested Not Tested Not Tested Not Tested
p40phox 20 500 0.0095 0.0171 1.8
p47phox 20 500 0.0325 0.0932 2.867
PLD1 Not Tested Not Tested Not Tested Not Tested Not Tested
PLD2 Not Tested Not Tested Not Tested Not Tested Not Tested
HS1BP3 20 500 0.0256 0.0485 1.895
PXK 20 500 0.0658 0.0932 1.416
IRAS 20 500 0.0506 0.0509 1.005
SGK3 20 500 0.0217 0.0160 0.7373
SH3PXD2A 20 500 0.0154 0.1938 12.584
SH3PXD2B Not Tested Not Tested Not Tested Not Tested Not Tested
PI3KC2a. 20 500 NB NB NB
PI3KC2p 20 500 NB NB NB
PI3KC2y 20 500 NB NB NB
RICS 20 500 0.0150 0.2097 13.98
RPS6KC1 20 500 0.0634 0.0509 0.8028




Conc. of PX Conc. of Kobs. Kot Ka

protein (uM) Biotinylated (M-St (SH (uM)
Lipososome
(uM)
PtdIns(3.4)P:

SNX1 20 500 0.0251 0.0201 0.80
SNX2 20 500 0.0584 0.0462 0.792
SNX5 20 500 NB NB NB
SNX6 20 500 NB NB NB
SNX9 20 500 0.0102 0.0343 3.363
SNX13 20 500 0.0070 0.0361 5.157
SNX15 20 500 0.2077 0.0343 0.165
SNX17 20 500 NB NB NB
SNX22 20 500 0.0327 0.0361 1.162
SNX23 20 500 0.0289 0.0302 1.04
SNX24 20 500 0.0236 0.0267 1.158
SNX25 20 500 0.0113 0.0746 6.602
SNX27 20 500 NB NB NB
SNX29 20 500 0.0230 0.0343 1.492
SNX32 20 500 NB NB NB
p40phox 20 500 NB NB NB
p47phox 20 500 0.0163 0.0475 2914
HS1BP3 20 500 0.0148 0.0746 5.041
IRAS 20 500 0.0156 0.0343 2.198
SGK3 20 500 0.0207 0.0361 1.744
PI3KC2a 20 500 0.0166 0.0343 2.066
PI3KC2p 20 500 0.0243 0.0488 2.008
PI3KC2y 20 500 0.0231 0.0348 1.506
RPS6KC1 20 500 0.0274 0.0343 1.252

Conc. of PX Conc. of Kobs. Kot Ka
protein (uM) Biotinylated (uM1St) (SH (uM)

Lipososome
(uM)
PtdIns(4,5)P:

SNX1 20 500 0.0138 0.0343 2.485
SNX2 20 500 0.0120 0.0343 2.858

SNX5 20 500 NB NB NB

SNX6 20 500 NB NB NB
SNX15 20 500 0.0319 0.0343 1.075

SNX17 20 500 NB NB NB
SNX23 20 500 0.0150 0.0267 1.78
SNX24 20 500 0.0146 0.0343 2.349
SNX25 20 500 0.0533 0.0302 0.566

SNX27 20 500 NB NB NB
SNX29 20 500 0.0253 0.0475 1.877

p40phox 20 500 NB NB NB
p47phox 20 500 0.0320 0.3837 11.99
SGK3 20 500 0.0120 0.0343 2.858
PI3KC2a 20 500 0.0438 0.3837 8.76




Conc. of PX Conc. of Kobs. Kot Ka

protein (uM) Biotinylated (M-St (SH (uM)
Lipososome
(M)
PtdIns(3,4,5)P3

SNX1 20 500 0.0169 0.1193 7.059
SNX2 20 500 0.0113 0.0746 6.602

SNX5 20 500 NB NB NB

SNX6 20 500 NB NB NB
SNX15 20 500 0.0140 0.0348 2.486

SNX17 20 500 NB NB NB
SNX23 20 500 0.0159 0.0343 2.157
SNX24 20 500 0.0135 0.0429 3.177
SNX25 20 500 0.0159 0.0198 1.245

SNX27 20 500 NB NB NB
SNX29 20 500 0.0113 0.0348 3.079

p40phox 20 500 NB NB NB
p47phox 20 500 0.0028 0.0304 10.857
SGK3 20 500 0.0148 0.0746 5.041
PI3KC2a 20 500 0.0153 0.0746 4.876
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