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PI3-K = phosphatidy linositol 3-kinase

PtdIns = phosphatidylinositol

PtdIns(4)P = phosphatidylinositol (4) P
PtdIns(4.5)P> = PtdIns(4.5)P»

PtdIns(3)P = phosphatidylinositol 3-phc Hhate
PtdIns(3.4)P, = phosphatidylinositol (3.4) sphosphate

PtdIns(3.4.5)P;= phosphatidylinositol (3.4.5) triphosphate

p85 = regulatory subunit of PI3K

pl10 = catalytic subunit of PI3K

Racl = Rho family. small GTP b1 ing protein
RAS = GTP binding protein

RhoA = Ras homolog gene family. member A
RTKs = receptor tyrosi k1 receptors
SEM = Scanning Electron Micros oy

Ser = Serine

SGK = Serum glucocortiod kinase

SH2 = Src homol¢  + 2 1n

SARA = Smad anchor for receptor activation
SMURF = Smad ubiqutination regluatory factor
TGF- = Transforming growth factor beta

Thr = threonine

UAS = Upstream activation sequence

w!!t = White'""* (Cor 1 flies)
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Table 2: Characteristic™ of ™% @ ~bi=o=ic —coo=t-r lines

Clone Cell Type I tivating Mutation

AHM-4 Fibroblast E: -ess Normal Chimeric receptors
A708 Fibroblast T 1 Kinase Dead (K232R)

A618 Fibroblast T: : 1 Kinase Dead (K227R)



















Table 3: Drosc

Drosophila Homologue

R

dActivin

I »oo0n (Babo)

Dp110. dPI3K
dAkt
dFOXO0

Shaggy

r Napsae
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Mammalian Homologues

Activin

Type I Activin/TGF-§
Receptors (ALK)

PI3K
Akt 1.2.3
FOXOI1.3.4

GSK-3u/p















inhibitors reduced S-473 phosphorylation of Akt in response to TGI-f3 stimulation
(Figure 4A), indicating that TGF-$ actions on Akt is through activation of PI13K.

The ability of the TGF-f ligar to signal requires two receptors. the TGFBRI and
TGFBRII . To study the role of the receptors in the activation ot Akt, we used a chimeric
TGFB receptor model system as described by /  ders and Leof (Anders ¢f al.. 1996). This
allows for the creation of receptors that only re  ond to GM-CSEF. wh : leaving the
native TGFB receptor system intact and respon ¢ to TGFf as an exce  ent internal
control. To show if the kinase activity of the re  ptors was essential for Akt
phosphorylation we utilized 3 stable clonal lines: one that expresses both wild type
receptors (AHM-4), one that expresses a kinase dead Type I (A706) and one that
expresscs a kinase dead Type 1 (A618). As ex cted. the signal generated by GM-CSF.
relative to TGI'P. was greatly increased. likely  ic to overexpression ¢ chimeric
receptors (Figure 4B). Both of the kinase decad 1es did not display an increase in
phospho-Akt in response to GM-CSF. indicating that the kinase activity of both type |
and 11 TGFf receptors is essential for £ ince 473 Akt phosphorylation. The normal
endogenous response to TGEF was not impaire  in these cell lines. indicating there is not
impairment in the ability of TGFf receptors to  tivate Akt in these cell lines.

Since we were especially interes  1int - growth promoting and cell cycle ¢ ects
of TGI-f3. we picked GSK-3f tor turther analysis. GSK-3f has been previously shown to
be involved in both growth and cell cycle (Dot ¢r .. 2003). In fibroblast cells (AKR-
2B. NRK-49F and NIH-3T3). there is an increase in serine 9 phosphorylation by 90

minutes increasing through 180 minutes (Figure SA. B). These results correlate well with
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Figure 8: Inhibition of Akt re¢ s ™ F-f luced g~ vt

NIH-3T3 cells were pla |, allowed
TGF-p2 with or without Akt IV i
The cells treated with inhibitor alor
the inhibitor and TGF-p are preser

alone. This suggests that Akt is invc

*h 24 hours, and then stimulated with 5 ng/ml

¢  3H-thymidine incorporation measured.
similar to control untreated cells. When both
'\ . no increase in growth, as with TGF-§
TGF- induced mitogenesis of fibroblasts. A

star indicates the statistically significant treati nt.
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