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Lipid rafts are plasma membrane compartments composed of
cholesterol and glycosphingolipids.
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Insulin action through lipid rafts
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Signaling molecules found in lipid rafts; IR, IRS, Grb2,
Sos, Ras, PI-3-K, TC10, Cbl, CAP, and GLUT4



Identification of novel signaling molecules
by lipid raft proteome
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Functional proteomics of lipid rafts




Functional proteomics of lipid rafts
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The function of TRIM72
Cell Death Differ, 2010
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Lipid raft proteome papers in our lab

TRIM72, gC1qR, surface OXPHOS
JBC, 2011; a paper of the week
Expert Rev. Proteomics, 2010
CDD, 2010

BBRC, 2010

Proteomics, 2010; cover paper
Proteomics, 2009; issue paper
Proteomics, 2006; cover paper, 51 citations
Diabetologia, 2006; 82 citations
EMM, 2004; 66 citations
Proteomics, 2004; 30 citations
Proteomics, 2004; 108 citations




C2C12 Myogenesis

Myoblasts Myotubes

Myosin Heavy Chain



TRIM72 is found in the lipid rafts of C2C12 myotubes.
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TRIM72 gene analysis
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Ring B-box Coiled-coil SPRY

Tripartite Motif (TRIM) SPla and RYanodine
E3 ligase activity receptor domain

Lee et al., CDD, 2010
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TRIM?72 is highly expressed during C2C12 myogenesis
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TRIM72 is a myogenesis inhibitor

Ad-TRIM72

Si-TRIM72

o

Si-control
Si-TRIM72

Ad-EV

)
‘ Ad-TRIM72
)

TRIM72

<~ A ..

Myogenic Index (%)

Cav-3

| Ponceau S & \‘(\q’ & é\q’
i S N «Q}
& < Lee et al.,, CDD, 2010




What is a molecular target of TRIM72 in IGF signaling?
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TRIM?72 blocks Akt activation in IGF signaling.

Ad-EV Ad-TRIM?72 Si-Con Si-TRIM72

mins after

Q . .
= o = & IGF activation
e \O -

120

S
== — R o\
- e \© - N \O v

—

=

| TRIMT2

p-Akt I(i’F

Myoblast Myotube

Hyper- i
trophy

Lee et al.,, CDD, 2010



TRIM72 supresses IRS-1 phosphorylation by IGF-1.
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Molecular association of TRIM72 with IRS-1
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TRIM72 negatively regulates myogenesis via targeting IRS-1.
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Lee et al.,, CDD, 2010



Protein Ubiquitination
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Ring Finger domain of TRIM72

Consensus Sequence of Ring Finger Domain, Zn?* binding site

TRIM72 sequence
MSAAPGLLHQELSCPLCLQLFDAPVTAECGHSFCRACLGRVAGEPAADGTVLC
PCCQAPTRPQALSTNLQLARLVEGLAQVPQGHCEEHLDPLSIYCEQDRALVCGV
CASLGSHRGHRLLPAAEAHARLKTQLPQQKLQLQEACMRKEKSVAVLEHQLVV
EETVRQFRGAVGEQLGKMRVFLAALEGSLDCEAERVRGEAGVALRRELGSLNS
YLEQLRQMEKVLEEVADKPQTEFLMKYCLVTSRLQKILAESPPPARLDIQLPIISD
DFKFQVWRKMFRALMPALEELTFDPSSAHPSLVVSSSGRRVECSEQKAPPAGED
PRQFDKAVAVVAHQQLSEGEHYWEVDVGDKPRWALGVIAAEAPRRGRLHAVPS
QGLWLLGLREGKILEAHVEAKEPRALRSPERRPTRIGLYLSFGDGVLSFYDASD
ADALVPLFAFHERLPRPVYPFFDVCWHDKGKNAQPLLLVGPEGAEA

C14C17C5H3C34C5,C53Cs6
TRIM?72 C14A mutant ?
TRIM72 ARING mutant ?
Zn2+ Zn2+



RING domain of TRIM?72 is essential for the negative regulation of myogenesis.

AD-LacZ AD-TRIM AD-C14A AD-AR
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C2C12 myotubes



RING domain of TRIM72 is required for the negative regulation

of IGF signaling.
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RING domain-lacking TRIM72 mutants work as dominant
negative forms of endogenous TRIM72.

- + - 4+ - + Myc-TRIM
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HEK 293 cells



RING domain does not prevent binding of TRIM72 to IRS-1

Differentiation days
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RING domain of TRIM72 is required for IRS-1 degradation.
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RING domain of TRIM?72 is required for IRS-1 ubiquitination.
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RING domain of TRIM72 is required for IRS-1 ubiquitination.
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TRIM?72 disruption enhances MyoD-driven myogenesis in MEFs.
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TRIM72 disruption abolishes IRS-1 ubiquitination
in MyoD-driven myotubes of MEFs.
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Protein Ubiquitination
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Differentiation days
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UbcH2 mRNA and protein are increased during C2C12 myogenesis
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Molecular association of TRIM72 with UbcH2
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Molecular association of TRIM72 with UbcH?2
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UbcH2 knockdown enhances myogenesis
by inhibiting IRS-1 ubiquitination.
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TRIM72 inhibition of myogenesis is released by UbcH2 knockdown

Si-control Si-UbcH?2
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TRIM?72 is highly expressed in soleus muscle.

soleus gastrocnemius
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Jung and Ko, BBRC, 2010



Skeletal muscle size is increased in TRIM72-disrupted mice.
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IRS-1 expression level is elevated in TRIM-disrupted skeletal muscle
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Plasma glucose (mg/dl)

TRIM?72 is a therapeutic target for type 2 diabetes

Glucose tolerance test Insulin tolerance test
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High fat diet-fed mice



E3 ligase TRIM72 negatively regulates myogenesis
by IRS-1 ubiquitination.
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Suggestion; TRIM72 is a negative muscle size regulator.
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How do organs and
whole organisms
know when to stop
growing?

A person's right and
left legs almost
always end up the
same length, and the
hearts of mice and
elephants each fit the
proper rib cage. How
genes set limits on
cell size and number
continues to mystify.
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