Supplemental Methods:

Cell cultures, plasmids and adenoviral vectors

HEK293T, COS7 and primary E12.5 mouse embryonic fibrolasts were maintained in
DMEM (Invitrogen) supplemented with 10% fetal bovine serum, 2 mM L-glutamine,
100U/mL penicillin, and 100pg/ml streptomycin. HEK293T FIp-IN T-REX cell
(Invitorgen) was maintained in same culture medium for HEK293T plus 10ug/ml
blasticidine and 200ug/ml Zeocin. Pancreatic B-cell lines INS-1Flp-In T-REX, a kind gift
from Dr. Gerhart U Ryffel (Institut fiir Zellbiologie, Universitatsklinikum Essen), were
cultured in RPMI 1640 medium (Invitrogen) supplemented with 10% fetal bovine serum,
I mM sodium pyruvate, 10 mM HEPES, 2 mM L-glutamine and 50 pM -
mercaptoethanol, 100 U/ml penicillin and 100 pg/ml streptomycin, 10ug/ml blasticidine
and 200upg/ml Zeocin. INS-1 and HEK293T stable cell lines were generated according to
manufacture’s instruction and maintained in respective culturing mediums supplemented
with 10 pg/ml blasticidine and 50 upg/ml hygromycin. Neonatal rat ventricular
cardiomyocytes were essentially isolated and cultured as previously described (1).
Plasmid and adenoviral vectors of PP2Cm, PP2Cm-H129A, PP2Cm-R236G, PP2Cm-
D298A and PP2Cm-MD (PP2Cm truncated mutant with deletion of N-terminal
mitochondrial targeting signal (residues 1-30))were generated as previously described (2).
Coding sequences of human Ela, E1B, E2 and E3 were sub-cloned from EST clones:
BC023983, BC040139, BCO016675, BCO018696, respectively. Briefly, the coding
sequences of individual BCKD subunits were PCR amplified using the following primers,
digested with Nhel and Xhol and then cloned into pET28a vector (Novagen).

Ela Nhel For 5> ATATATGCTAGCCAGCAGCAGCAGTTTTCATC 3°,


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=nucleotide&cmd=search&term=BC023983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=nucleotide&cmd=search&term=BC040139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=nucleotide&cmd=search&term=BC016675
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nuccore&id=33990946

Ela Xhol Rev 5 AGCACGCTCGAGGTCTCACTTATCGAAGTGAT 3’
E1B Nhel For 5> ATATATGCTAGCTTTTTGCACCCCGCCGCGAC 3,

E1B Xhol Rev 5 AGCACGCTCGAGTGGTCAATAGTTGATCATTT 3

E2 Nhel For 5> ATATATGCTAGCCAGGTTGTTCAGTTCAAGCT 3’,

E2 Xhol Rev 5 AGCACGCTCGAGTCTTCATTTCAGATCTAGTA 3’;

E3 Nhel For 5> ATATATGCTAGCGCAGATCAGCCGATTGATGC 3,

E3 Xhol Rev 5 AGCACGCTCGAGAATTCAAAAGTTGATTGATT 3°.
Ela-S293A, E1a-S303A as well as E1a-S293A/S303 A mutants were generated via
overlapping PCR using the following primers and confirmed by sequencing:
E1A-S293A For 5>CAGGATCGGGCACCACGCCACCAGTGACGACAGT 3’
E1A-S293A Rev 5> ACTGTCGTCACTGGTGGCGTGGTGCCCGATCCTG 3°
E1A-S303A For 5>CAGTTCAGCGTACCGCGCGGTGGATGAGGTCAA 3°

E1A-S303A Rev 5° TTGACCTCATCCACCGCGCGGTACGCTGAACTG 3’

Immunoblotting and immunoprecipitation

Cells were washed twice with ice cold PBS, and harvested in Buffer A (50mM HEPES
[pH7.4], 150mM NaCl, 1% NP-40, ImM EDTA, ImM EGTA, 1mM glycerophosphate,
2.5mM sodium pyrophosphate ImM Na3VO4, 20mM NaF, 1 mM phenylmethylsulfonyl
fluoride, 1 pg/mL of aprotinin, leupeptin, and pepstatin). Total cell lysates were separated
on 4-12% Bis-Tris gels (Invitrogen), transferred onto nitrocellulose blot (Amersham).
The blot was probed with the indicated primary antibodies. Protein signals were detected
using HRP conjugated secondary antibodies and enhanced chemiluminescence (ECL)

western blotting detection regents (Pierce) or IRDye™ 800 conjugated secondary



antibodies and Odyssey infrared imaging system (LI-COR). Rabbit polyclonal antisera
against the E1 and E2 subunits of BCKD complex is a kind gift from Dr. Yoshiharu
Shimomura (Nagoya Institute of Technology). For anti-FLAG immunoprecipitation assay,
total cell lysates were incubated with anti-FLAG M2 bead (sigma) for 2 hours at 4°C and
wished with Buffer A for 6 times, followed by elution with FLAG peptide (200ug/mL).
For anti-Ela immunoprecipitation, rabbit anti-Ela polyclonal antibody was crosslinked
with nProtein A Sepharose beads (Amersham) using dimethyl Pimelimidate (Sigma).
Then, total cell lysates precleared with nProtein A Sepharose beads were incubated with
the anti-Elo beads for 6 hours at 4°C and washed with Buffer A for six times, followed

by elution with low PH buffer (0.1M glycine, PH2.5).

GST pull down assay

GST-tagged and HIS-tagged recombinant proteins were expressed in E.coli BL21(DE3)
and purified with glutathione Sepharose 4B beads (Amersham) and TALON resins
(Clontech), respectively . 1ug purified GST-PP2Cm recombinant protein was incubated
with 0.5ng HIS-tagged recombinant proteins in 500uL Buffer B [50 mM Tris-HCl1 (pH
7.4), 150mM NaCL, 0.5% NP-40, 1| mM EDTA, ImM DTT, 5SmM MgCl, 1mM
phenylmethylsulfonyl fluoride, 1 png/mL of aprotinin, leupeptin, and pepstatin] at 4°C for
2 hours. The GST-PP2Cm and its interacting proteins were captured by using glutathione
beads. After washed with Buffer B for 6 times, glutathione beads were boiled in SDS

loading buffer, followed by SDS-PAGE analysis.

Electron spin resonance detection of superoxide production in MEFs:



Gently collected cells were suspended in modified Kreb’s/HEPEs buffer. The specific
superoxide (0O,") spin trap methoxycarbonyl-2,2,5,5-tetramethyl-pyrrolidine (CMH,
Immol/L, Alexis) solution was prepared freshly in nitrogen gas bubbled Krebs/HEPEs
buffer containing diethyldithiocarbamic acid (DETC, 5 umol/L Sigma) and deferoxamine
(25 umol/L, Sigma). Approximately 1x10° cells were then mixed with spin trap solution
in the presence or absence of SOD (100 U/ml, manganese containing). The cell mixture
loaded in glass capillaries was immediately analyzed for O," production kinetically for
10 min by using e-Scan electron spin resonance (ESR) spectrophotometer (Bruker
Biospin, Germany). The ESR settings used were static-field, 3484 sweep width, 9.00 G
(1 G = 0.1 mT); microwave frequency, 9.748660 GHz; microwave power 21.02 mW;
modulation amplitude, 2470 mG; resolution in X, 512, number of X-scan, 10; and
receiver gain, 1000. . The SOD-inhibitable O," signals at 10 min time point, normalized

by protein concentrations, were compared among different experimental groups.

Electron spin resonance measurement of superoxide production in tissues

Freshly isolated aortas were placed into chilled modified Krebs/HEPES buffer
(composition in mmol/l: 99.01 NaCl, 4.69 KCIl, 2.50 CaCl,, 1.20 MgSQy4, 1.03 KH,POy,,
25.0 NaHCO;, 20.0 Na-HEPES, and 5.6 glucose [pH 7.4]), cleaned of excessive
adventitial tissue, with care taken not to injure the endothelium. The homogenates from
other tissues were prepared by homogenizing with pestle (50 strokes) in fresh
homogenization buffer (50 mmol/L of Tris-HCI, [pH 7.4] 0.1 mmol/L of EDTA, 0.1
mmol/L of EGTA) containing protease inhibitor cocktail and centrifuged at 800 g for 10

min. After centrifugation, supernatants were collected and then subjected for protein



assay. The specific superoxide (O,%) spin trap methoxycarbonyl-2,2,5,5-tetramethyl-
pyrrolidine (CMH, Immol/L, Alexis) solution was prepared freshly in nitrogen gas
bubbled Krebs/HEPEs buffer containing diethyldithiocarbamic acid (DETC, 5 umol/L
Sigma) and deferoxamine (25 pmol/L, Sigma). Aortic segment (~3 mm) or homogenates
(15 pg protein) was then mixed with the spin trap solution in presence or absence of 100
units of SOD (manganese containing enzyme, Sigma) and loaded into glass capillary
(Fisher Scientific). For analysis of O, signal (CM" formed after trapping O,"), capillary
was immediately loaded in e-Scan electron spin resonance (ESR) spectrophotometer
(Bruker Biospin, Germany). The ESR settings used were static-field, 3484 sweep width,
9.00G (1 G = 0.1 mT); microwave frequency, 9.748660 GHz; microwave power 21.02
mW; modulation amplitude, 2470 mG; resolution in X, 512, number of X-scan, 10; and

receiver gain, 1000.

DCF-DA staining

The immortalized MEF Cells were grown in 10% FBS DMEM for 24 hour to near
confluence in glass-bottom plates coated with poly-d-lysine (MatTek). Cells were treated
with or without BCKAs (5mM each) together with 10 uM DCF-DA for 30 min at 37°C in
dark. Cells were then washed with Dulbecco's phosphate buffer to remove excess CM-
H,DCF-DA. The fluorescent images were visualized by a Nikon Eclipse TE2000U
microscope equipped with a FITC filter, and then captured using a CCD digital camera

controlled by SPOT program. The imaging parameters were kept constant for each plate.

RT-PCR primers:



PP2Cm Exon 1:

For 5' GGAAATACACTCCTCCGGG 3!

Rev 5 CTTGTGATGGGTAGGTGTCTGTAA 3'
PP2Cm Exon 2:

For 5' TTAAGCTCCATCCTCCTGCA 3'

Rev 5'CCCACGTTCTCCAGGCTAAT 3'
PP2Cm Exon 3:

For 5" GCTTCCTCGGGAGAAAGACT 3'
Rev  5’AGACAGGTGGGCATAACTCG 3’

PP2Cm Exon Exons 6&7:
For 5' GACGACAGTTTCCTGGTCCT 3'

Rev  5' GAGGCAAAGCTTCTGCTGA 3'

BCKDK:

For 5 TGGCGCTACATGAAGACAAG 3’

Rev 5 TTATGAGCGATTCCTCCACC 3’

BCKA mixture:

BCKA mixture was prepared with the following reagents purchased from Sigma:

ketovaline sodium salt: Fluka (68253) 97% Ketoleucine sodium salt: Aldrich (499137)

98% Ketoisoleucine sodium salt: Sigma (k7125).



Supplemental Figure Legends:

Supplemental Figure 1. Identification of PP2Cm interacting partners by mass
spectrometry. INS-1 stable cell line expressing PP2Cm tagged with both FLAG and HA
at its C-terminus was sequentially purified with anti-FLAG and anti-HA column. The HA
peptide elute was resolved on 1D SDS-PAGE gel, following by silver staining. To
identify interacting partners of PP2Cm, bands were excised from the PAGE gel and
digested with trypsin. The digested proteins were analyzed by reverse phase liquid
chromatography and tandem mass spectrometry on a Thermo Orbitrap in data-dependent
mode. Representative spectra used to identify PP2Cm (A) and three interacting proteins,
BCKDHA (Ela) (B), BCKDHB (E1B) (C), and Dbt (E2) (D) are shown; b- (red) and y-
(blue) ions used to match the sequences are labeled in the individual spectra. Bottom
panels indicate the total coverage of each region of the protein in red (based on tandem
MS data); the underlined peptides shown were identified on the basis of the spectra in the

top panels.

Supplemental Figure 2. Genetic targeting of PP2Cm allele in mouse ES cells and
intact animals. A). Southern blot analysis of Hind III digested genomic DNA of
different recombinant embryonic stem (ES) cell clones identified. Clones No. 17 and 66
were used to establish the founder chimera. B) Southern blot analysis of Hind III digested

tail genomic DNA of PP2Cm+/+, +/- and -/- mice.



Supplemental Figure 3. LacZ expression in PP2Cm -/- adult mouse brain, heart,
liver and diaphragm. Whole mount staining of B-galactosidase activity in adult mouse

tissues as indicated and recorded under stereo dissection microscope.

Supplemental Figure 4. Superoxide induction in PP2Cm tissues. Electron spin
resonance measurement of superoxide production in aorta (A) and lung (B) from random

fed animals. *, p<0.05, Student’s t-test.

Supplemental Figure 5. Human SNPs identified in human PP2Cm (PPM1k) coding
region. SNP 1-5 are identified from Pubmed and labeled on aligned human, mouse and
zebrafish amino acid sequences, the changes in amino acid sequence and the reference

numbers for each SNP are listed below.

Supplemental Reference:

1. Lu, G., Kang, Y.J., Han, J., Herschman, H.R., Stefani, E., and Wang, Y. 2006.
TAB-1 modulates intracellular localization of p38 MAP kinase and downstream
signaling. J Biol Chem 281:6087-6095.

2. Lu, G., Ren, S., Korge, P., Choi, J., Dong, Y., Weiss, J., Koehler, C., Chen, J.N.,
and Wang, Y. 2007. A novel mitochondrial matrix serine/threonine protein
phosphatase regulates the mitochondria permeability transition pore and is
essential for cellular survival and development. Genes Dev 21:784-796.
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36% Sequence Coverage

MAAARVLGTWSRNAVRLTCVRYFQTYNNVHILKPQHVCSVGYPLLKSS
QPRHSLRTAAVLQGQVVQFKLSDIGEGIREVTIKEWYVKEGDTVSQFDS
ICEVQSDKASVTITSRYDGVIKRLYYNLDDIAYVGKPLIDIETEALKDSEE
DVVETPAVAHDEHTHQEIKGQKTLATPAVRRLAMENNIKLSEVVGSGKD
GRILKEDILNFLEKQTGAILPPSPKSEITPPPPQPRDRPFPTPVSKPPVFL
GKDRTEPVTGFQKAMVKTMSAALKIPHFGYCDEVDLTELVKLREELKP
VALARGIKLSFMPFFLKAASLGLLQFPILNASVDENCQSITYKASHNIGIA
MDTERGLIVPNVKNVQVRSVFEIAMELNRLQKLGSLGQLSTTDLTGGT
FTLSNIGSIGGTYAKPVILPPEVAIGALGAIKALPRFDQKGDVYKAQIMN
VSWSADHRVIDGATMSRFSNLWKSYLENPAFMLLDLK
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1 MsTAALI TLVYRSGGHOVREEYLLSSRLLQDDERYTRPTCHSSTSEPRCS- - hPP2ZCM
1 MLSAAFI TLLRSGGHOW KKEYLLSS! LLAQDHRQATRPACYFSTSEARCS- - mPP2CM
1 MEvALLYRYATLEGERYCERAAFMN- - LTHNAHQEDPRERREALHTFESFREF SMNE TPRZCMmM
449 FEFODPDGSGESPATWOMNE G WOMREI DEFI LLPPS! EY GERPI PEI SLEMM GCA RPP2CM
49 FFDFPDGSSGQPATWIMNE G WOMREI DEFI LLPRPS] EY GEPI PED SLEMNS GCA mPP2CmM
449 FEFDPDSSSGERPTTWOSE G WDnEI DEFI LLPSS] BEY GELI PEWMLSIRERMGSA TPPZ2CmM
949 EQIGHHHENEDHFDFAGLTDEVLYFAVYDGHGGPAAADFCHTHMEQCIMD hFPFPZCm
949 SLI GEREEMEDREF GFAQLTEEY LY FAYYDGHGGRAAADE CHT HMEK W MD mPP2CM
94 S GOREEMEDREY GMSQMT M MY FAYFDGHGGAEAADE CHIKMNMEKKH] KD fPRPZ2CmM
149 LLFPKEKRLETLLTLAFL DEAFSSHARLSADATLLTSGTTATYAILLREDG hPP2CMmM
149 LLFPREEKEDLETWLTLAFL DEAFASYAHLSEADASLLTEGTTATWAILLREDSG mPP2CmM
149 | AAEETHLEFYLTKEAFL DEALARHLHF SADASYLSAGTTATYAILLEDG PP2CM
199 | ELVVAEUGDSHAILCHH%HPMHLTIDHTPEHHDEHEHIHHCGGQVAmNS hPP2Cm
199 WYWELWWVASYVGDSRALL CREGEFPMELTTDHT PERKDERKERI KEF GGEYAWRES mPP2CM
199 | ELYVYWGSYGDSRAMMCEEGEAW KLTVYDHT FERKEDERKER|I RESGGEI TS fFPR2CMmM
249 LGOPHYMGRELAMT RS GODLOLKTSGEYI AEFPET KRl KLHHADDSFLYLTTD hPP2CmM
249 LGAOPHYMGRLAMT RS GDLOLEASGY AEFPETTRHI KLYHADDSFLYLTTD mPP2CmM
249 LGLOPHYMGRELAMT RS GDF DLEATGYI AEFPETERI SLHHYHDSFLALTTD fPR2CMmM
299 Gl MEMYRSQE]I COFYMRMQCHDPMERSAHAYTEQAI QY GTEDMSTAVWYERF GA hPP2CmM
299 Gl MNEFMYREQE] COFYRMQAQCHDRPEERAAHSYTEQAI O GTEDRSTAVWWYWERE GA  mPP2ZCM
299 Gl MNEI MRSQE] ChY MQCHDPEESRACQR! SEQALSY GSEDMSTI | MY EPE GA PRP2CmM
349 wWEENY KMSEI FSFEHSFASEGH&E hPP2Cm
349 WEEN KMSEI TFISF SRESF A SSGRWS, mPRP2Cm
349 WERKHKSSEM YFISF SRSFVSSGRE A TPFP2Cm

5

1. Missense, N94K, dbSNP rs#17853762
2. Missense, 1167T, dbSNP rs#11557705

4. Missense, E321K, dbSNP rs#35523553

5. Frame shift, F359, dbSNP rs#36114972
3. Frame shift, A193, dbSNP rs#35696062

Supplemental Figure 5



Table S1. The number of viable offspring of different PP2Cm genotypes
and their percent distribution from PP2Cm+/- breeder mice

PP2Cm ++ +-— —/-

Total 19 35 25
% 23.5 45.7 30.9




