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S| Materials and Methods

Cell Culture. NIH 3T3 and HeLa cells were purchased from
American Type Culture Collection. Primary WT and SIN1~~
MEFs were provided by B. Su (Yale University, New Haven,
CT). HCT15 and SW620 colorectal carcinoma cells were pro-
vided by R. S. Warren (University of California, San Francisco,
San Francisco, CA). HCC cells were provided by A. Goga
(University of California, San Francisco, San Francisco, CA).
NIH 3T3 cells were cultured in DMEM supplemented with 10%
BCS and penicillin/streptomycin. WT and SIN1~~ MEFs and
HCT15 and SW620 cells were cultured in DMEM containing
10% FBS, glutamine, and penicillin/streptomycin. HCC cells
were cultured in Eagle minimal essential medium supplemented
with 10% FBS and penicillin/streptomycin. HeLa cells were
cultured in DMEM supplemented with 10% FBS and penicillin/
streptomycin. For culture under low-sterol conditions, HeLa
cells were grown in media containing 10% LPDS (Intracel) for
24 h, then treated with inhibitor for an additional 18 h and
harvested.

Immunoblotting. Cells were treated with DMSO or inhibitor for
the indicated lengths of time and then lysed in ice-cold lysis buffer
(50 mM Tris-HCI, pH 8.0, 150 mM NacCl, 1% Nonidet P-40, 0.1%
SDS, Roche protease inhibitor mixture, Roche phosphatase in-
hibitor mixture). For SREBP-2 immunoblot analysis, cells were
treated with 25 pg/mL ALLN for 1 h before lysis. Lysates were
cleared by centrifugation, protein concentrations were normal-
ized by using Bradford reagent, and samples were resolved by
SDS/PAGE, transferred to nitrocellulose, and immunoblotted.
Immunoblots were quantified by using ImagelJ software.

gqRT-PCR. After DMSO or inhibitor treatment, total RNA was
isolated from cells by using QIAshredder and RNeasy Mini kits
(Qiagen). RNA (2-5 pg) was reverse-transcribed into cDNA by
using SuperScript III Reverse Transcriptase (Invitrogen). Real-
time PCR was performed on the StepOnePlus Real-Time PCR
System (Applied Biosystems) using SYBR Green Master Mix
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(Applied Biosystems) and the following thermal cycles: 10 min at
95 °C, 42 cycles of 20 s at 95 °C, 30 s at 57 °C, and 30 s at 72 °C.
The data were analyzed by the AACt method, and ribosomal
RPL17 was used as an internal control for normalization of
transfected NIH 3T3 cells whereas RPL3 was used as a control in
all other instances.

Microarray Analysis. Sample preparation, labeling, and array
hybridizations were performed according to standard proto-
cols from the University of California, San Francisco, Shared
Microarray Core Facilities and Agilent Technologies. Total RNA
was isolated by using QIAshredder and RNeasy Mini kits (Qia-
gen). RNA was quantified by Nanodrop and integrity was assessed
on an Agilent 2100 Bioanalyzer. RNA was amplified by using
whole-transcriptome amplification kits (Sigma) following the
manufacturer’s protocol, and subsequent Cy3-CTP labeling was
performed by using one-color labeling kits (NimbleGen). The
size distribution and quantity of the amplified product was as-
sessed by Nanodrop and Bioanalyzer, and equal amounts of Cy3-
labeled target were hybridized to Agilent mouse whole-genome
4x44K Ink-jet arrays. Hybridizations were performed for 14 h,
according to the manufacturer’s protocol. Arrays were scanned
by using the Agilent microarray scanner, and raw signal in-
tensities were extracted with Feature Extraction software (ver-
sion 10.1).

The dataset was normalized by using the quantile normaliza-
tion method (1). No background subtraction was performed, and
the median feature pixel intensity was used as the raw signal
before normalization. A one-way ANOVA linear model was fit
to the comparison to estimate the mean log,-based fold changes
and calculate moderated t-statistic, B statistic, FDR, and P value
for each gene for the comparison of interest. All procedures
were carried out by using functions in the R package limma in
Bioconductor (2, 3). Duplicate probes sets for the same gene
were eliminated from the final gene list. Data were deposited in
the National Center for Biotechnology Information Gene Ex-
pression Omnibus database under accession number GSE27784.
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Fig. S1. mTOR inhibition down-regulates cholesterol biosynthetic gene expression similarly in an unstimulated and an LPDS-stimulated cell system. HelLa cells
were cultured in media containing FBS or LPDS for 24 h, then treated with DMSO, 50 nM rapamycin, or 2 uM PP242 for 18 h. Cells were harvested, and mRNA

levels were assessed by qRT-PCR (**P < 0.01; ***P < 0.001; ns, not significant).

Wang et al. www.pnas.org/cgi/content/short/1103746108

10f4


www.pnas.org/cgi/content/short/1103746108

1.5
3 DMSO

R Ku-0063794
1.0

Kk Tk
0.54 *kk

il

SREBP2 HMGCR DHCR24

relative mRNA levels

(AN

" Fig. S2. ATP-site mTOR inhibitor Ku-0063794 inhibits cholesterol biosynthetic gene expression. Relative amounts of mRNA in NIH 3T3 cells after 18 h
7~ treatment with DMSO or 10 pM Ku-0063794 (***P < 0.001).
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Fig. $3. PP242 does not affect RPS16 gene expression. Relative amounts of mRNA in NIH 3T3 cells after treatment with DMSO or 2 pM PP242 for 18 h (ns, not
significant).
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Fig. S4. Expression of FLAG-4E-BP1™ does not affect ACTIN mRNA levels. Relative mRNA levels in NIH 3T3 cells transfected with FLAG-4E-BP1™ as described in
Fig. 2C (ns, not significant).
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Fig. S5. Expression of FLAG-4E-BP1™ does not affect cholesterol biosynthetic gene expression in SW620 cells. SW620 cells were cotransfected with FLAG-4E-
BP1™ and Tet activator expression constructs, and induced with 1 pg/mL doxycycline, and cell lysates were prepared for immunoblotting and RNA was har-
vested for cDNA synthesis and subsequent gRT-PCR analysis. Legend is the same as in Fig. S4. No differences observed by qRT-PCR were statistically significant.
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Essra estrogen related receptor . Hbp1 high mobility group box transcription factor 1

Gbe1 glucan (1,4-;) branching enzyme 1 FbxI20 F-box and leucine-rich repeat protein 20

Pfkp phosphofructokinase, platelet Aldhéa1 aldehyde dehydrogenase family 6 A1

Srpx2 sushi-repeat-containing protein, X-linked 2 Bckdha branched chain ketoacid dehydrogenase E1 o
Tmc6 transmembrane channel-like gene family 6
Ccdc28a coiled-coil domain containing 28A
EG434402 predicted gene

(I T T 7T [ ] Function

Bphl biphenyl hydrolase-like

Ypel1 yippee-like 1

Mgeab meningiona expressed antigen 5

Lsp1 lymphocyte specific 1

Col20a1 collagen type XX a1

Auh enoyl CoA hydratase

Mxd4 Max dimerization protein 4

Flot1 flotillin 1

Sept11 septin 11

Echdc3 enoyl CoA hydratase domain containing 3

Clec11a C-type lectin domain family 11a

Nbr1 neighbor of Brca1 gene 1

InppSk inositol polyphosphate 5 phosphatase K

Pxmp4 peroxisomal membrane protein 4

Mical1 microtubule associated monoxygenase

Lst1 leukocyte specific transcript 1

Ehd2 EH domain containing 2

Krtap-3-1 keratin assaociated protein 3-1

Arrdc4 arrestin domain containing 4

Vkorct vitamin K epoxide reductase complex 1

Tmem58 transmembrane protein 58

Calml4 calmodulin-like 4

Pcbd2 pterin 4 « carbinolamine dehydratase

Adc arginine decarboxylase

Agtrap angiotensin I, type | receptor-associated

Ghr growth hormone receptor

Anxa8 annexin A8

Gcle glutamate-cysteine ligase, catalytic

Pdk1 pyruvate dehydrogenase kinase 1

Pkm2 pyruvate kinase, muscle

Ste2 stanniocalcin 2

Bnip3 BCL2/adenovirus E1B interacting protein 3
- Bzw2 basic leucine zipper and W2 domains 2
| Pop1 processing of precursor 1

Hspadl heat shock protein 4 like

Arrb1 arrestin p1

Dusp9 dual specificity phosphatase 9
LOC676546 sim. to monocyte to macrophage differentiation
Rundc3a RUN domain containing 3A

Pkl phosphofructokinase, liver

Slc25a33  solute carrier family 25, member 33
LOC672731 sim. to triosephosphate isomerase 1

Ddit4 DNA damage inducible transcript 4
Srebf2 sterol regulatory element binding factor 2
Sesn2 sestrin 2

Cars cysteinyl-tRNA synthetase

Dyrk3 dual specificity Y-phosphorylation regulated kinase 3
Psph phosphoserine phosphatase

Xpot exportin, tRNA

Bpgm 2,3-bisphosphoglycerate mutase

Pa2g4 proliferation-associated 2G4

Rbmx RNA binding motif protein, X chromosome
Ldha lactate dehydrogenase A

Slc5a3 solute carrier family 5, member 3

Phgdh 3-phosphoglycerate dehydrogenase
LOC385319 sim. to L-lactate dehydrogenase A

Trib3 tribbles homolog 3

Ak3I1 adenylate kinase 3u-like 1

Higd1a HIG1 domain family 1A

Suv39h2 histone H3-K9 methyltransferase 2
Tmem@7 transmembrane protein 97
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OIfr26 olfactory receptor 26 Txnip thioredoxin interacting protein
Slc16a11  solute carrier family 16, member 11 Stoml1 stomatin-like 1 o
Nbl1 neuroblastoma, suppression of tumorigenicity 1 Cstad CSA-conditional, T cell activation dependent
Mustn1 musculoskeletal, embryonic nuclear protein 1 Tmem175  transmembrane protein 175
Csrp1 cysteine and glycine-rich protein 1 Rras Harvey rat sarcoma oncogene R
Itgb5 integrin p 5 Tep1112 t-complex 11 like 2
D10Ertd610e DNA segment, expressed Tgfb1i1 transforming growth factor 31 induced transcript 1
Homer1 homer homolog 1 Yipf2 Yip1 domain family, member 2

Fig. S6. Functional annotation of the 88 rapamycin-sensitive genes. (A) List and functional annotation of the 12 genes that are uniquely rapamycin-sensitive
(B > 0). (B) List and functional annotation of the 76 genes that are differentially affected by rapamycin and PP242 (B > 0). Legend is the same as in Fig. 4C.
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Table S1. Differential gene expression induced by PP242 in NIH 3T3 cells

Table S1

Table S2. Primers used for qRT-PCR analysis

Table S2

Wang et al. www.pnas.org/cgi/content/short/1103746108

40f 4


http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1103746108/-/DCSupplemental/st01.doc
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1103746108/-/DCSupplemental/st02.doc
www.pnas.org/cgi/content/short/1103746108

