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FigureSl. Identification of an Aktl-interacting proteirA] A modified yeast two-hybrid system (RRS) was
used to screen a human liver cDNA library for Aktferacting proteins. Briefly, 2 x $@rimary transformants
from a human liver cDNA library were screened usiiPNS(Ras)akt1dC20 or Aktl (1-460 aa) as bait. A
total of 12 positive transformants were identifigdl are shown in triplicate spotting), from whiclorkry
plasmids were extracted and sequenced. Whereas dlbrwas Son of Sevenless (SOS) and picked up as a
“false-positive” in this system, three were ideati¢clones 7, 42, and 63) and truncated (173-35ZB&lA
clones of a gene of unknown function knowrsgapl that we referred to dssta. N=3 experiments.B) Yeast
cells were retransformed with the posithata clones 7, 41, 42, and 63 and either the emptyaitrdontaining
vector pADNS. N=3 experimentsC) Yeast cells were also co-transformed with BSTAnel 7 and
pADNS(Ras)-PDK1. N=2 experimentsDY A premade human adult tissue blot (MTN Blot; Gwh)
containing about 2ig of purified poly A RNA in each lane was probed vbista (1 x 10" cpm), akt1, and 3
actin cDNA according to the manufacturer’'s instructiorRadiolabeled bands were visualized using
autoradiography. N=2 experimentg) (Three murine tissues (WAT: white adipose tis&&T: brown adipose
tissue, and kidney) were probed by WB. N=2 expenise
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FigureS2. BSTA (M, 55,000) interacts with Akt and is phosphorylatectells.(A) Different amounts of
Panc-28 and HEK 293 whole cell extracts (WCESs) vimraunoblotted with anti-BSTA-1 antibodies to detec
a polypeptide of M55,000. N=5 experimentsBY FLAG immunoprecipitates from HEK293 cells tramdlg
expressing pCMV-FLAG-BSTA treated with EGF or peradate were immunoblotted as indicated. N=2
experiments.@) WCEs used for IP in Fig. 1A were immunoblottedracated. N=2.0) Endogenous Akt and
BSTA interact with each other in AsPC-1 and HEK2@H8s as demonstrated by coimmunoprecipitation. N=3
experiments.E) FLAG immunoprecipitates from radiolabeleédRi or **S-methionine) pCMV-FLAG2-BSTA-
expressing NIH 3T3 cells were resolved using SD$EA Radiolabeled bands were visualized using
autoradiography and the position of BSTA was deteeoh by immunoblotting in parallel. N=2 experiments
(F) BSTA immunoprecipitates from pervanadate-stimadatl5 min), radiolabeled Cos-7 cells were visaliz
using autoradiography. WCEs were probed for phosyéted Akt (at Sé¥3) and total Akt as shown in the
lower two panels. N=2 experiments.
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FigureS3. Akt activity is dispensable for the BSTA-Akt inteton. (A) WCEs used for
immunoprecipitation in Fig. 1C were probed for tod#it and BSTA. N=2 experimentsB] WCEs from HA-
Aktl—, and HA-Aktl-AAA—expressing stable cells (B&8) treated with control cakt UTR-directed gkt 1
and 2, 100 nM) siRNAs were used for immunoprecifmtaor directly immunoblotted. N=2 experiment§) (
Serum-starved 3T3 L1 cells were treated with vehiBIP242 (mTOR inhibitor), MK2206 (Akt inhibitory
rapamycin (MTORCL1 inhibitor) for 4 hours before EG#mulation (20 min). WCEs were subjected to
immunoprecipitation or directly immunoblotted. Neperiments.
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Figure$4.  Identification of a putative BSTA-binding sequenneAktl. (A) Full-lengthaktl (Akt FL) and

its deletion mutants were generated in the pADN&oreand tested for interaction with truncated pNBBTA
(clone 7 in Fig. S1A) in yeast. N=3 experimen®) The crystal structure of Aktl (MMDB ID: 22887; BD
ID: 1GZO) with the putative BSTA-binding sequensbdwn in yellow) containing th@l-34 strands of th@
sheet and the-B anda-C helices of the N-lobeC) The BSD domains of BSTA and two other proteirs ar
aligned. Amino acids that fit the BSD domain corsensequence2?) are shown in bold(D) Twenty-four
hours after transfection, MyBSTA- and FLAGBSTA-expressing HEK293 cells were serum-starved (16
hours) and treated with or without EGF (10 min) A& immunoprecipitates were immunoblotted with anti-
Myc antibodies. N=2 experiments.
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immunoblotted as indicated. N=2 experiments.

BSTA siRNA

Human

1. AAAGACTTCGGCAACTATTTA
SENSE (5'- AAUAAAUAGUUGCCGAAGUCUCCUGUCUC -3')
ANTISENSE (5'- AAAGACUUCGGCAACUAUUUACCUGUCUC -3')

2. AATCCTTAACAGTCTGCAAAC (3' UTR)
SENSE (5- AAGUUUGCAGACUGUUAAGGACCUGUCUC -3')
ANTISENSE (5- AAUCCUUAACAGUCUGCAAACCCUGUCUC -3')

Mouse and Rat

3. AAAGGCCTTGGCAATTATTTG

SENSE (5- AACAAAUAAUUGCCAAGGCCUCCUGUCUC-3")
ANTISENSE (5'- AAAGGCCUUGGCAAUUAUUUGCCUGUCUC-3')

Scrambled control

AACTGATGAATTAATGTGGTC

SENSE (5“AAGACCACAUUAAUUCAUCAGCCUGUCUC-3')
ANTISENSE (5 AACUGAUGAAUUAAUGUGGUCCCUGUCUC-3)

4. AAAGAAATCAAAAGAAAGCAC (3' UTR)
SENSE (5-GUGCUUUCUUUUGAUUUCUUU-3')
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Effect of BSTA mutants and siRNA on the phosphatigh status of Akt.A) 3T3 L1 cells
stably transfected with vector, pMX-BSTA, or pMX-B&-AA were serum-starved and stimulated with 10%
serum or EGF. Densitometric data (N=3 experimest®wing pAkt/Akt ratios (means + SD) are presented
below the representative blotB)( Control and BSD-expressing BxPC-3 cells were slated and
immunoblotted as indicatedN=2 experiments.q) List of the siRNAs used. UTR, untranslated regi(i)
Panc-28 cells transfected for 48 and 60 hours tithdifferent siRNAs (directed against human BST¥ere
immunoblotted for the indicated proteinsl=5 experiments. ) siRNA-transfected Panc-28 cells were
stimulated with various growth factors or insulimdammunoblotted as indicated. N=2 experimerf$.s{RNA
transfected 3T3 L1 cells were serum-starved befi@@ament with or without 75QM H,0, (30 min), then
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FigureS6. Mechanism of BSTA-mediated phosphorylation of A) 48 hours after siRNA transfection,
overnight serum starvation, and EGF treatment, 28ncells were resolved into cytosol and plasma brame
(PM) fractions using differential centrifugationrfd/estern blot analysis as described previous®y. (The IGF
receptor (IGF-1R) and hexokinase-2 (HXK-2) were lymed as PM and cytosol markers, respectively.
Densitometric data (N=3 experiments) showing pAkt/fatios (means + SD) are also presented below eac
representative blot.B) WCEs from siRNA-transfected Panc-28 and MDA-MB2&dlls were probed for
phosphorylation of Akt (S&F, Thi%® and Thf*®. N=2 experiments.Q) rictor immunoprecipitates from
various Panc-28 and MDA-MB 231 protein extracts avassayed for mTORC2 activity by immunoblotting.
WCEs were immunoblotted as indicated. N=3 experisef®) Panc-28 and AsPC-1 cells transfected with
control, BSTA, or PHLPP1/2 siRNAs as indicated weesum-starved for 16 hours, treated with EGF (20
ng/ml) for 20 min, and immunoblotted. N=2 experingerE) WCEs from MEFs transfected with control or
PDK1 siRNA (100 nM) were stimulated with EGF anther used for immunoprecipitations (left) or ditgct
immunoblotted (right). N=2 experiments:)(rictor immunoprecipitates from control and EGkvratlated WT-

ES and E%™CT cells were immunoblotted to probe for the mTORG&-isteraction. N=2 experiments.
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Figure S7. Akt multimerization requires BSTA and mTORCA) (Aktl multimerization was examined in NIH
3T3, Panc-28, and AsPC-1 cells expressing HA-Akil &LAG-Aktl using immunoprecipitation and
immunoblotting. N=2 experimentsB) Panc-28 cells transfected with control or BSTRISAsS were serum-
starved (16 hours) and treated with or without H@E ng/ml) for 20 min. WCEs were subjected to size-
exclusion chromatography. The results for Akt (fiats 20-28) are shown here. N=2 experimen®y. The
requirement for mTORC2 in Aktl dimerization was m@aed in HA-Aktl and FLAG-Aktl expressing Panc-28
cells tranfected with rector shRNA. N=2 experiments
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FigureS8. BSTA promotes glucose uptake and adipocyte diftextan. (A) 3T3 L1 adipocytes were
electroporated with scr or BSTA siRNA and assayaddiucose uptake as described previously).(N=3
experiments. B) 5 days after differentiation was initiated, siRNAnsfected 3T3 L1 cells were trypsinized,
cultured in fresh serum-containing medium from dags in 96-well plates (5 x 1@ells/well), and subjected to
crystal violet assays as described previous#y.(N=5 experiments Q-E) 3T3 L1 cells electroporated with scr
(purple bars) or BSTA siRNA (maroon bars) were wetlito differentiate for 48 hours. Total RNA waslased
from the cells and analyzed fppary, c/ebpa, andap2 using qPCR. Averages and standard deviationsraatai
from three independent experiments are shown.
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Figure S9. Effects of BSTA, BSTA-AA, BSD, and BSD-AA on adipge differentiation. &) WT- and ES™

T cells containing control vector, or expressing BSBSTA-AA, BSD or BSD-AA were induced to
differentiate (insulin+3) and stained with oil Red Bcale bar, 10@m. oil Red O staining was quantitated by
measuring the absorbance at 520 Mnapd C). Averages and standard deviations obtained frbreet
independent experiments are shovid). ES cells were immunoblotted for various protemduding the brown
adipose tissue-specific marker UCP-1. N=2 expertmen
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Figure S10. BSTA, Ser*” in Akt, and FoxC2 regulate adipocyte differentiation. (A and B) ES cells
expressing BSTA, BSD and their mutants were immlottddl as indicated. Densitometric data (N=3
experiments) showing Fox(Ractin ratios (means = SD) is presented below eaplesentative blot and

D) WT-ES and ES®° cells transduced with control or FoxC2 shRNAs @mbyanels), as well as WT and
foxc2” MEFs, were induced to differentiate (insulin/IBM>®x), stained with oil Red OC), and quantitated
for oil Red O staining at 520 nnscale bar, 10@m. Data from three independent experiments was aedly
(means + SD; P < 0.001 obtained from one-way ANOVA followed byauailed t test.) D). (E) WCEs from

WT andfoxc2” MEFs were analysed by WB. N=2 experiments.





