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EXPRESSION OF ADIFPOCYTE
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BMP-4 COMMITS 10T1/2 STEM CELLS TO THE
ADIPOCYTE LINEAGE

= medium from 293 cells fransfected with BMP-4 expression vector
= MOI = differentiotion insucers

24 L

I Bl feration m#:':u‘:'ﬂ. . 1

Control MBI BMP4 BMP4+MDI

= = !

Oy BMPY = MOT - freated cells express adipocyte Oil Red=-0
marker profeias (C/ERPa, FRARYy and 422/aP2) stained fat



EFFECT OF rBMP4 ON COMMITMENT

BMP4 (50ng/ml)
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EXPRESSION of ADIPOCYTE MARKERS AFTER COMMITMENT of
10T1/2 STEM CELLS WITH rBMP4 & INDUCTION OF DIFFERENTIATION

+MDT
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IMPLANTED 10T1/2 STEM CELLS or PREADIPOCYTES
= ADIFOSE TISSUE IN VIVO
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EMDOGEMOUS

SUB-C

COMMITMENT/DIFFERENTIATION OF 10T1/2 STEM CELLS
IN ATHYMIC MICE (@ 4 weeks)
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- We now have systems to study stem cell
commitment to the adipocyte lineage both in
cell culture and in an "in vive" context

GOALS:

- identify the gene(s) or protein modification(s)
that triggers stem cell commitment

- verify the role(s) of the gene or protein
modification in an in vivo context
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Differentiation of 3T3-L1 preadipocytes

Day -3 Day0  Day1 Day 8
(2 days pesteonfluent)
) g G

differentiation inducers added Qil-Red-O staining
MDI (MIX / DEX / INS) of cytoplasmic fat

KALX [mth'rlisnhu'l"llm1'hhu]. 8 cAMP-phosphodiesterase inhibitor
GEX [dexamethasene), a synthetic glececorticoid agonist
IMS, insulin @ high concentration binds to the I&GF-1 R
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Sequence of events from preadipocyte
to adipocyte
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P-CREB activates transcription
of the C/EBPp gene



cAMP regulatory elements in the C/EBPP gene
at which P-CREB activates transcription

=111 TEACGLEGCACC -65 TGACECAGCCC

| [ ¢/EBPR

TaTa intronless
P-CREBR R P -CRER

(mutation of TEAL and 2 abolishes activity)



Structure of dominant-negative CREB (A-CREB)

Ky = 1x10°7 M
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CREB : A-CREB
homodimer heterodimer




Effect of dominant-negative CREB
on differentiation of 3T3-L1 preadipocytes

LacZ DN-CREB

+ MDD + MO

=

MDT = differentiation inducers



Is mitotic clonal expansion required
for adipogenesis ??



SYNCHRONOUS ENTRY OF MITOTIC CLONAL EXPANSION
(DMNA CONTENT: FAX analysis after fixation & Propidium I staining)
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Expression of cell cycle proteins during

mitotic clonal expansion

TIME, hours = 0 4 8 12
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BLOCKADE OF MITOTIC CLONAL EXPANSION
WITH A cdk2 INHIBITOR (ROSCOVITINE)
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BLOCKADE OF DIFFERENTIATIOMN WITH THE CDK2
INHIBITOR, ROSCOVITINE

20uM 25uM




EFFECT OF THE cdk2 INHIBITOR (ROSCOVITINE)
ON THE EXPRESSION OF ADIPOCYTE MARKERS

MDI nane + +
{unDiff )
Roscovitine 0 §] 20 25
(uM)

AR T - 1

—p42
C/EBPa
«p30

422/aP2 T . ¢



Blocking down-regulation of p27 (a requirement for
5-phase entry) prevents MCE and differentiation

Inhibitors of MEK (a requirement for cell cycle
progression) prevents MCE and differentiation

C/EBPJ (-/-) MEFs neither undergo MCE nor differentiate

Dominant-negatuve C/EBP blocks MCE and differentiation

CONGIUSION!

Mitotic clonal expansion is required for dif ferentiation



Is C/EBPB required for mitotic clonal
expansion during adipogenesis ??
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C/EBPpB(+/+) MEFs undergo mitotic clonal
expansion & differentiate; C/EBPB(-/-)* do not

finduced to differentiate with MDI)

C/EBPf-/- | C/EBPR+/+

*frem Peter Johnson (MCI/MNIH)



Role of C/EBPf in adipocyte differentiation

C/EBPg /- +/+

PPARy & i
— 42k D
C/EBPq
o 30k D
422 /aP2 ol 14kD

*cell # increases






Br-dU LABELING OF DNA OCCURS ONLY IN FOCI
THAT UNDERGO DIFFERENTIATION

C/EBPR(+/+) C/EBPR(-/-)

Br-dU <o




"Rescue” of C/EBP(-/-) MEFs by expressing C/EBPf LAP

Adeno -

S RRE ¢/EBPp c/EBPR

LacFk

vector LAP LIP




- LAP UP LacZ

422/ap2




C/EBPf is required for mitotic clonal
expansion and differentiation

- perhaps to allow access to transcription and other
factors to adipocyte genes during DNA replication



Time Stage/cell cycle
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The C/EBPa and PPARy Gene Promoters

% Both the C/EBP« and PPARy genes
possess "functional” C/EBP regulatory

elements

C/EBPp transactivates both genes
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END



COLLABORATORS

Qi-Gun Tang Bislogical Chemistry/Johns Hopking
Jiangwen Zhang Biglagical Chem,stry/Johns Hopkins
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THE C/EBPa GENE PROMOTER

cUP sp’ m c/Es? | cuP ¢/EBPa

*activatur binding site
mpmsur binding site
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SYNCHRONOUS ENTRY OF MITOTIC CLONAL EXPANSION
(DNA CONTENT: FAX analysis after fixation & propidium I staining)
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"COMMITTED" 10T1/2 CELLS UNDERGO MITOTIC CLOMAL
EXPANSION WHEN INDUCED TO DIFFERENTIATE

Cell number, fold chnge

BMPE[ 1 Dingh BMP A S0rg )
+MDIL +MDI
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Effect of dominant-negative CREB on C/EBPR promoter-reporter gene

Comparizon of the inhibitery effect of vardous
A= CREB constructs

Coe-transfection of
C/EBPR promoter-luciferase

TeAl THAZ
WM | crreanse |

T T4

Expression wectors:

CREB-VPLS (CREB DRLA irding domain
o coratitutively active)

CREBALE-YP1E (locks functional
DA Bindirg demain)

A-CREE (domanan? negative)
or

Empty vector
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PO s i o DIFFERENTIATION INDUCERS
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