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Extended Data Figure 1: Prediction of intrinsically disordered regions. Intrinsically disordered region of 
mouse p85β (PIK3R2) was analyzed by three algorithms, IUPred2A, PrDOS, and PONDR. 
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mCLING-ATTO647 MergeYF-iSH2

Extended Data Figure 2

Extended Data Figure 2: iSH2-vesicles co-localize with mCLING dye. Epi-fluorescence microscopy images of 
iSH2-vesicles co-localized with extracellularly added mCLING-ATTO647. Cos7 cells were  transiently transfected 
with Lyn-ECFP-FRB, EYFP-FKBP-iSH2, mCherry-PH(Akt). After mCLING addition, iSH2 translocation and vesicle 
formation was induced by 100 nM rapamycin. 30 min after rapamycin addition, the samples were chilled, 
washed, and fixed with 4% paraformaldehyde . Top: raw image of a transfected cell. Bottom: enlarged images 
of dashed line area of top images. To reduce background noise, median filtered values were subtracted from 
the raw images.

mCLING-ATTO647YF-iSH2



p=0.06 ***
***

2

4

6

8

YF 37
°C

iSH2 2
3°C

iSH2 3
7°C

N
or

m
al

ize
d 

iS
H

2 
pu

nc
ta

 in
de

x 
(A

.U
.)

EF

EFG!"#$

EFpEFG!"#$ %)*&''+G:#-8@/1

PQRK

PQRK

CPRK

EFG!"#$

'3N3-H1-G1 '3N3-H1-G1: 8

!

G=6+-4+4.':6:.;(9,7+.P

G=6+-4+4. ':6:. ;(9,7+. P?. S+/"+7:6,7+. 4+"+-4+-!E. 02. (ABC)/+4(:6+4. +-40!E605(5F. -31, )=CR=.30, !%3(&<, =R,
&CV=.+W.,Y&<!.0&,N'=VQ.W=C,3CV,:#-8@/1,/'3C<0=.3W=CD,#&73,.&00<,Z&'&,/'3C<!&C/0+,/'3C<R&./&V,Z!/*,7+CG6)F:G
F2U[,%)*&''+G:#-8@/1[,3CV,6EF:GF>U:,=',6EF:GF>U:G!"#$D,-G1,4&R='&,'3N3%+.!C,3VV!W=C[,'3N3-H1,$M,%!C,3\&',
3VV!C(,;MM,C9,'3N3%+.!CD,-41,`Q3CWa&V,!"#$G%&V!3/&V,&CV=.+/=<!<,!CV!.&<D,K*&,Y30Q&<,Z&'&,C='%30!]&V,4+,
W%&qMD,U=b,Z*!<@&',N0=/<,'&N'&<&C/,%&V!3C[,;</[,T'V,eQ3'W0&<,3CV,;D5x  !C/&'GeQ3'W0&,'3C(&D,:GY30Q&,AAA^,f,
MDMM;D,"/&&0G?Z3<<,/&</D, -.1,K!%&,.=Q'<&,=R,:#-8@/1,/'3C<0=.3W=CD,)+/=<=0!., !C/&C<!/+,=R,%)*&''+G:#-8@!1,Z3<,
eQ3CWa&V, 3CV, C='%30!]&V, 4+, W%&qMD, 6''=', 43'<, '&N'&<&C/, </3CV3'V, V&Y!3W=CD, EF, Tlr)[, Cq;5, .&00<D, EFG!"#$,
$Tr)[,CqTM,.&00<D,EFG!"#$,Tlr)[,Cq$L,.&00<D



Lyn (YF) Lyn Fyn Gap43

HRas CAAX KRas CAAX KRas CAAX gg LAT

20 µm

a b

Extended Data Figure 4

Extended Data Figure 4: Generality of iSH2-mediated endocytosis. (a, b) Confocal images of iSH2-vesicles 
produced with different plasma membrane anchors and the quantified iSH2 puncta index. Cos7 cells were 
transiently transfected with EYFP-FKBP-iSH2, mCherry-PH(Akt), and ECFP-FRB fused with different types of 
plasma membrane anchors. 15 min after adding 100 nM rapamycin, cells were chilled, washed, and fixed with 
4% paraformaldehyde and 0.15% glutaraldehyde. Box whisker plots represent median, 1st, 3rd quartiles and 
1.5×inter-quartile range. (c) Confocal images of iSH2-vesicles induced by iLID/SspB system. Cos7 cells were 
transiently transfected with Lyn-iLID and EYFP-SspB-iSH2. dark: before light stimulation. lit (458 nm): 15 min 
after 458 nm light illumination.  EYFP-SspB-iSH2 shows punctate structure in the cytosol.


dark lit (458 nm)
c



Extended Data Figure 5

Extended Data Figure 5: Vesicle formation with iSH2 variants. (a) List of the tested iSH2 
mutants. Underlines indicate mutation sites. Here, wild type is derived from iSH2 domain of 
mouse p85β. (b) Confocal images of iSH2-vesicles produced with wild type and mutant iSH2. 
Cos7 cells were transiently transfected with Lyn-ECFP-FRB, EYFP-FKBP-iSH2, and mCherry-
PH(Akt). 15 min after adding 100 nM rapamycin, cells were chilled, washed, and fixed with 4% 
paraformaldehyde and 0.15% glutaraldehyde. 
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Extended Data Figure 9
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Extended Data Figure 9

b

Extended Data Figure 9: PF-573378 (FAK inhibitor) response of p85 variants. (a) TIRF images of MEFs stably 
expressing Paxillin-mCerulean3 and YFP-p85 variants. The cells were serum starved and imaged at 37°C with 5% CO2. 
(b) Normalized YFP-p85 intensity at focal adhesions. YFP-p85 intensity at focal adhesion was measured with image 
masks created by Paxillin-mCerulean3 images and normalized by time=0. Error bars represent standard deviation. 
DKO/p85β-wt, n=20 cells. DKO/p85β-motifGS, n=22 cells.　DKO/p85β-∆motif, n=18 cells.
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Extended Data Figure 10

a



Extended Data Figure 10

c

b
Extended Data Figure 10: Supplementary 
data of migration assay. (a–c) Random 
migration. (a) Cell track analysis of each cell 
lines. Data correspond with Fig. 4b-d. (b) Full 
data of random migration including PI3K 
inhibitor LY294002 data and FAK inhibitor 
PF-573228 data. Data correspond with Fig. 
4b-d. (c) Different data set of random 
migration including DKO/p85α-wt. (d) 
Different data set with PDGF stimulation.

****
****

***

d 10% FBS 50 ng/mL PDGF-BB 1 ng/mL PDGF-BB

***

**** ****
***

****
****

n.s.

***

****

n.s.

****


