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Introduction

Prostate cancer is the second leading cause of cancer related deaths in American men
resulting in nearly 31,000 deaths per year [1]. Despite widespread adoption of early detection
strategies based upon prostate specific antigen test screening, a significant number of men relapse
after local therapy and progress to metastatic prostate cancer. Hormone-withdrawal therapy typically
induces a response, however, nearly all patients treated in this fashion will eventually develop
hormone-refractory disease.

The PTEN/MMACL/TEP1 tumor suppressor gene [2-4] maps to chromosome 10g23, a region
frequently altered by loss-of-heterozygosity in a variety of tumors including advanced, metastatic
prostate adenocarcinomas [2, 5-10]. Up to 70% of primary prostate tumors lose one PTEN allele
[11-13]. Alterations in the remaining allele of PTEN leading to biallelic inactivation, including
nonsense, frame-shift, deletion or insertion mutations, (reviewed in [14]) are observed in prostate
cancer, as well as in endometrial cancer, glioblastoma and melanoma (reviewed in[15]). Previously,
the Sellers lab and others have shown that loss of PTEN is associated with more aggressive forms of
prostate cancer in man. This data is complimented by a number of genetic experiments in mice [10,
16-18]. Thus, PTEN is an important tumor suppressor gene whose loss of function contributes to
tumorigenesis and the development of aggressive forms of prostate cancer.

The PTEN protein is a phosphatase that interacts with and dephosphorylates the D3 position
of phosphatidylinositol-3,4,5-trisphosphate (PIP3) [19]. It is also capable of interacting and
dephosphorylating other phosphoinositides, like PI1-3-P, PI-3,4-P,, Ins-1,3,4-P3, but with a lower
affinity (reviewed in [14]). PTEN likely functions as a tumor suppressor primarily through its lipid
phosphatase activity and its ability to negatively regulate signaling through the PI3K/AKT pathway
(reviewed in [20]), which is involved in the regulation of cell proliferation and survival.

PTEN has several well-characterized domains and motifs. There is a N-terminal phosphatase
domain with the canonical HCXXXXXR active site motif. This active site is larger in comparison to
other known protein phosphatases to fit the size of the phosphoinositol lipid [21]. It is followed by a
lipid-binding-C2 domain (C2D), a C-terminal 50-amino acid “Tail”, two PEST homology regions
and a PDZ binding domain (PDZbd), at the extreme C-terminus (reviewed in [14]). Recent studies
reveal that the N-terminus phosphatase domain is essential for membrane binding, whereas the C2D,
although known to be involved in cell signaling and membrane trafficking [21], plays an indirect
role. Moreover, it was shown that through the N-terminus, PTEN can bind to PI-3,4-P,, which may
also serve as a putative partner for membrane binding [22, 23]. Our group was the first to
demonstrate that PTEN is modified by phosphorylation at the C* terminus by Casein Kinase-2
(CK2), a serine/threonine kinase [24].

Gel-filtration experiments over Sephacryl S-300 column using rat liver extracts revealed two
major peaks of endogenous PTEN protein. The first peak eluted with a molecular weight greater than
600 kDa while the second eluted with a molecular weight of 44-100 kDa. In this experiment while
unphosphorylated PTEN migrated as both a monomeric and higher molecular weight form (>600
kDa), the phosphorylated form of PTEN was found only in the monomeric peak (44-100 kDa) [25].
Lastly, additional data from our lab showed that the non-phosphorylated form of PTEN strongly
cooperated with MAGI-2 to block Akt activation, in addition to PTEN interaction with other PDZ
domain containing proteins [25]. These data suggested that PTEN phosphorylation might regulat its
ability to form associations with a larger protein complex and that PTEN activity is regulated
through this association [25].
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In the past year additional evidence has accumulated in support of the notion that PTEN
forms a multi protein complex. A number of new putative PTEN interactors have been suggested:
among which are LKB1, a nuclear serine/threonine kinase and a known tumor suppressor protein
[26]; and MSP58/MCRS1, an additional PDZ domain containing protein and an oncogene [27]. By
using a yeast two-hybrid system it was also suggested that PTEN might interact indirectly with (-
catenin though direct binding to MAGI-1b [28].

In aggregate, these data provide additional evidence that PTEN forms a complex that
contributes to its function as a tumor suppressor.

Objectives
The specific aims of my on going research are:
1. Identification of the PTEN associated complex (PAC) by biochemical purification.
2. ldentification of the PTEN associated proteins by Tandem Affinity Purification.
3. To determine whether the interactions of PTEN with components of the PAC are
necessary for PTEN function as tumor suppressor gene.

Body

Specific Aim _1: Identification of the PTEN associated complex (PAC)
isolated from distinct cellular compartments by biochemical purification.

We have chosen chromatographic
purification strategy to purify the PAC. As
described in our original report our
purification is based on using three sequential
columns: P11, DEAE, Superose 6, which

e differ on their biochemical properties. We

detected the monomer form of PTEN in B7-

B15 gel filtrations fractions corresponding to

low molecular weight proteins (~ 44 kDa -100

kDa). In addition another pick of PTEN was

detected at B1-B3, corresponding to high
T molecular weigh proteins (~ 670 kDa).

Our pilot purification of HelLa
cytoplasmic and nuclear subcellular fraction
suggested the presence of a uniform complex
in both cellular fractions. The membrane

nucleus

Figure 1: Model for PTEN regulation in the cell. fraction PAC appeared to have similar

biochemical behavior to the nuclear and
cytoplasmic fractions. We believe that the same PAC migrates between the different cellular
compartments, as presented in Figure 1. Under our purification conditions, the most robust signal for
the PAC was observed in the nucleus. Thus we chouse to evaluate the PAC by analyzing, the
sequentially purified HeLa nuclear extract. We have examined aliquots of the high molecular weight
gel filtration fraction (fractions B1 to B4). As observed previously these were positive for
endogenous PTEN by immunoblotting (Figure 2A). To evaluate the levels of PTEN present in these
fractions we compared them against known quantities of purified GST-PTEN protein (Figure 2A). In
addition, larger quantities of the same samples were separated on a 4%-16% gradient PAGE,
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fallowed by silver staining (Figure 2B) to determine if this quantity of proteins would allow us to
identify potential bands for analysis by tandem mass spectrometry (ms/ms). The fractions,
corresponding to the high molecular weight (B1-B3), the PAC, were compared to the fractions
corresponding to the low molecular weight proteins (B7-B15), the monomer PTEN. Although we
could detect the PAC by immunoblotting (Figure 2A), we were unable to detect any specific bands
corresponding to either PTEN or putative PAC protein on the silver stained gel (Figure 2B). Our
immunoblot quantification indicated that the amount of PTEN was less than 100pg. These results
suggest that a very large scale (80-100 litters) purification of HelLa cells will be required, to yield
sufficient quantities of PAC for mass spectrometry based identification.

A Figure 2:

(o))
8 5 85 2 Quantification of the
i & o &
Ba B3 B2 Bl o w o o o o3 nuclear PTEN protein
e <«—GST-PTEN | associated with PAC.
— 64 A. Comparison

between PTEN protein
engaged in PAC and

— 50

purified GST-PTEN
protein. 20ul aliquots of
the high molecular
weight. Gel-filtration
fractions were

HeLWCE
7860 WCE

B1
B2
B3
B7
B8
B9
B10
B11
B12
B13
B14
B15

250
148

98

64

50

36

compared to known
GST-PTEN quantities.
The immunoblot was
done by staining with
our polyclonal C54 anti
PTEN Ab.

B. Silver staining of
HelLa nuclear extract
purified on three
sequential columns.
Fractions B1-B3
corresponding to high
molecular weight
proteins and the PAC
migration. Fractions
B6-B15, correspond to
lower molecular weigh
and the migration of the
robust monomeric form
of PTEN.




Investigator: Rabinovsky, Rosalia

Scaling up to purify PTEN associated proteins:

Accordingly, a large-scale purification is now underway starting with 80L of HelLa cell
extract obtained through the National Cell Culture Center as frozen pellets. The cells were lysed and
fractionated into membrane, cytoplasmic and nuclear fractions, resulting in almost 150mg of
cytoplasmic, 250 mg of nuclear and 20mg of membrane proteins. The subcellular fractionation was
preformed by using a hypotonic non-denaturing buffer to lyse the cells. The cytoplasm and the
membrane fraction were separated from the nuclei by low-speed centrifugation and soluble nuclear
proteins were extracted from isolated nuclei in non-ionic detergent buffer and insoluble material was
removed by high-speed centrifugation. The membranes were separated from the cytoplasmic fraction
by ultracentrifugation at 100,000G, fallowed by sucrose gradient. The purity of the fractionation was
determined by staining a sample of each of the fractions for o Tubulin expressed only in the
cytoplasm (Figure 3). The cytoplasmic and membrane fractions were loaded (separately) on P11-
phosphocellulose column and eluted first with 0.1M KCI, to wash off all the proteins that did not
bind to the column, fallowed by 0.3M KCI elution, a concentration shown in our pilot experiment
with 20L of HelLa cells to elute the PAC (See Figure 3 in the original report). Currently the two
fractions are being concentrated to be loaded on the DEAE column, for further purification. The
proteins that bind to the DEAE column will be eluted with 0.35M KCI, and loaded on gel-filtration
Sepharose 6 column, for further purification. Fraction positive for PTEN and corresponding to high
molecular weight will be concentrated by IP on an anti PTEN immuno-column.

Proteins associating with the PAC and detected by

o
g © silver stain will be identified by ion-trap mass
5 © _‘g spectrometry and amino acid sequence determined
% é = by tandem mass spectrometry (ms/ms).
Z 3 g 64 Optimization of immunoaffinity purification:
) ' The last step in our purification process will
o Tubulin —», b be an immunoaffinity purification based on anti

—50 PTEN immuno-column. To this end, we have

Figure 3: HelLa whole cell extract was | generated a column, based on our own antiserum
fractionated into membranal cytoplasmic and | C54, covalently coupled to agarose beads. Glycine
nuclear fractions. The purity of the fractions | will be used to elute the PAC from the
was determent by a-Tubulin. immunoaffinity column, a strategy that was

successfully applied to this antibody previously (See figure 4 in the original report). The C54
antibody (Ab) was first purified on a Protein A column, the high titer Ab was subsequently collected
and used for generating the immuno-column. For this purpose we used the 1gG Plus Orientation kit
(Pierce Biotechnology). Briefly, C54 purified Ab was incubated over night with protein A-agarose
beads, than activated Disuccinimydyl suberate (DSS) cross-linker was used to covalently couple
between the Fc of the Ab and the protein A-agarose beads.

To evaluate the efficiency of our immuno-column 20 ul of the beads coupled to C54, were
incubated with different quantities of either 293-T whole cell extract (Figure 4A) or with 1ug of
purified GST-PTEN protein, produced in E. coli (Figure 4B), varying known quantities of GST-
PTEN were run in parallel, to determine the binding capacity of 20 ul of coupled Ab. Twenty pl of
C54-DSS- Protein A can bind approximately 0.5 ug of purified GST-PTEN protein (figure 4B)
while maintaining the C54 Ab efficiency to immunoprecipitate the endogenous PTEN (figure 5A).
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A. Figure 4: Evaluation of binding efficiency of
C54-DSS-Protein A column.

A. Endogenous PTEN protein  was
immunoprecipitated from 293-T whole cell
extract. Twenty ul of C54-immuno-column
beads were incubated with different
quantities of whole cell extract and evaluated
by monoclonal 6H2.1 anti PTEN Ab.

B. Immunoprecipitation of purified GST-
PTEN protein. Twenty pl of C54-immuno-
column beads were incubated with 1ug of
GST-PTEN. The binding efficiency was
determined by comparison to known GST-
PTEN quantities, run in parallel. The PTEN
proteins were detected by monoclonal 6H2.1
anti PTEN Ab.
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Anticipated results: We believe that this column will enrich for PAC by eliminating all unrelated
proteins that run the same size on a gel-filtration column as the PAC.

The eluted proteins from the immunoaffinity column will be separated by gel electrophoresis and
detected by silver stain. Bands that co-elute with PTEN in the PAC will be excised and sent for mass
spectrometry at the Taplin Biological Mass Spectrometry Facility at Harvard Medical School,
Directed by Steven Gygi (http://deer.med.harvard.edu/facility/). In the course of this work, we will
also be mindful of proteins that are already reported to interact with PTEN.

Generating non-phospho-specific anti PTEN antibodies:

To study the less abundant, unphosphorylated form of PTEN present in the PAC, we require
Abs that selectively recognize the unphosphorylated form of PTEN. To address this, we generated
anti unphosphorylated PTEN specific Abs. We were successful in generating high-titer non-phospho
specific antibodies to the C" terminus “tail”.

The new antibodies were generated by immunizing rabbits with a KLH coupled PTEN
peptide (RYSDTTDSDPENEPFDE) containing the S380, T382, T383 and S385 residues in their
unphosphorylated form. Sera from these rabbits were then split into aliquots and independently pre-
absorbed against 4 mono-phosphorylated columns each phosphorylated on a different Ser or Thr
(Figure 5). Here, the hope was that Abs capable of recognizing the phosphorylated epitope will bind
to the columns, thereby allowing Abs against the non-phosphorylated residue to pass through the
column. This should result in presenting us with 4 types of antisera, named AD1, AD2, AD3, AD4,
that will recognize only non—phosphorylated S380, T382, T383 and S385 residues, respectably. The
resulting pre-absorbed antisera were used to detect recombinant, unphosphorylated GST-PTEN
protein (Figure 5).
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RYSDTTDSDPENEPFDE Figure 5: Generating non-phospho-specific
anti-PTEN  antibodies.  Rabbits  were

Rabbit immunized with the indicated non-phospho

peptide and the resulting sera were pre-

COLUMNS absorbed over the indicated columns. The

AD1 | AD2 | AD3 | AD4 resulting anti-sera were then used in
pSfSO prBz pr% psfss immunoblotting to detect unphosphorylated

FI'  AD1  AD2 AD3  AD4 2 GST-PTEN, produced in bacteria. Both
= « 883 8 8 & 2 % peptides 1ar_1d4nea_1rly completely absorb
O <« « < « « < < « & the sera while peptides 2 and 3 do not.

98— Thus, the major epitope for these antisera

likely lies between S380 and S385. This
serum is thus likely to be blocked by S382
or S383 phosphorylation.

T
N
b

As shown in Figure 5, antisera pre-absorbed against the AD2-pT382 and the AD3-pT383
columns robustly detected GST-PTEN in immunoblots, while antisera pre-absorbed against the
AD1-pS380 and the AD4-pS385 columns failed to immunoblot GST-PTEN. Thus, it appears that
our immunization strategy produced an antiserum with a dominant epitope (3s1DTTDzgs). For
simplicity, here on, we will refer to the unabsorbed antiserum as anti-T382/T383.

To evaluate the efficiency of binding of the new Ab we compared its binding ability to the
C54 Ab (Figure 6). C54 Ab, has high affinity both to phosphorylated and non-phosphorylated forms
of PTEN, i.e. it detects the total PTEN in the cell. To do so, we compare the immunoblotting
efficiency of different dilution of the two Abs against constant concentration of GST-PTEN. GST-
PTEN was loaded and run lengthwise on electrophoresis gel. The transfected blot was cut into equal
strips and incubated with different dilutions of the C54 or T382/383 Abs, ranging from 1:500 to
1:10,000 (Figure 6A). In our second approach we ran known quantities of purified GST-PTEN
protein and immunobloted with a constant (1:1000) dilution of the two Abs (Figure 6B). These
experiments showed us that the new T382/382 Ab is nearly as robust and sensitive as our C54 total
Ab. Even at the dilution of 1:10,000 both C54 and T382/383 were able to detect GST-PTEN protein
(Figure 7A). From our second approach we learned that although C54 is 10 times more sensitive
than T382/383, the new Ab was still successful in detecting at least 0.5ng of protein under standard
ECL conditions (Figure 7B).

A. B.

T382/383 C54 > o> 2 2 o

oD & o S o o <

QL o o o W £ c o
W.B.: C54 _— .deGST-PTEN

W.B.:
. -~ = P |+ GST-PTEN
T382/383
64 —

Figure 6: A. comparison between C54 and T382/383 on GST-PTEN detection; B. Quantification of
PTEN detected by C54 in comparison to BSA; C. Quantification of PTEN detected by T382/383 in
comparison to BSA.
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Next, we evaluated the T382/383 Ab for its ability to recognize the endogenous PTEN. One
mg of HeLa PTEN positive whole cell extract was immunoprecipitated with monoclonal 6H2.1 anti
total PTEN Ab and immunobloted for total PTEN, with C54 Ab; for phospho PTEN, with anti p380;
and for non-phospho PTEN, with T382/383 Ab (Figure 7A). As expected, the quantity of the non-
phosphorylated form of PTEN in the cell is less abundant in comparison to the phosphorylated form
and to the total PTEN (Figure 7A). Results presented in Figure 7B emphasize again that the
phosphorylated state is the abundant form of PTEN in the cell. Whole cell extracts (100ug) from
PTEN positive and negative prostate cell lines were analyzed for the different forms of PTEN in the
cell. The endogenous PTEN was detected in PTEN positive cell line (DU145) both by C54 and by
the phospho-specific p380 Ab, identifying this protein as primarily phosphorylated (Figure 7B).
T382/383 failed to detect the non-phosphorylated form of the protein, due to the low PTEN
quantities in the samples.

PTEN was

786-0

Hela

786-0

Hela

786-0

Hela

64 —

PTEN—

S —

g

W.EB.:

T382/383

p380

C54

DU145

LnCap

DU145
LnCap

DU145

98

GST-PTEN—
64

e

Figure 7: A.
immunoprecipitated from
PTEN positive cells (HelLa)
with monoclonal 6H2.1 anti
PTEN antibody and
immunobloted with C54 (total
PTEN); anti-pS380 (phospho
PTEN) and T382/382 (non-
phospho PTEN). 786-O, PTEN
null cells, were wused as
negative control. B. Cell
extracts (100ug) from DU145,
PTEN positive, cells and
LnCap, PTEN null, cells were
immunobloted with C54 (total
PTEN); anti-pS380 (phospho

o)
@
(@)
C
-
J

C54

PTEN) and T382/382 (non-
phospho PTEN).

PTEN % | i

W.B.:

T382/383 p380

The 4 pre-absorbed sera of T382/383 were also evaluated for their ability to
immunoprecipitate the non-phosphorylated form of PTEN. Since endogenous non-phosphorylated
form of PTEN present at low levels in the cells, for these experiments we used purified GST-PTEN,
produced in E. coli and phosphorylated versus non phosphorylated proteins transcribed and
translated in vitro. All the pre-absorbed sera were able to immunoprecipitate GST-PTEN at some
level.  Apparently, the AD3 corresponding to the 35 DTTDsgs epitope worked best in
immunopercipitation. Surprisingly AD4 that was a week immunoblot Ab nonetheless seemed to
immunoprecipitate the GST-PTEN protein. AD1 antisera, on the other hand did not recognize the
protein (Figure 8). Although, this experiment sugested that C54 Ab had a better binding ability in
comparison to the new Abs, it should be noted that C54 is a Protein A purified antibody, where
AD1, AD2, AD3, AD4 are pre-absorbed sera that are at least 4 times more diluted than T382/383.
When more of the new pre-absorbed sera were used, the immunopercipitation was more effective
(Figure 8). Next, PTEN wild type construct, was transcribed and translated in Rabbit reticolocyte
lysate transcription/translation system to generate a phosphorylated protein. In parallel, the same

10
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construct was transcribed and translated using a wheat germ lysate transcription/translation system to
generate an unphosphorylated protein, in the presence of radioactively labeled methionine. The
aliquots of proteins were incubated with the 4 pre-absorbed sera or C54, as positive control, and
evaluated by exposure to film. The pre-absorbed sera did not bind to the protein translated in Rabbit
lysate transcription/translation system. C54 on the other hand, successfully

reticolocytes

immunoprecipitated the same protein. Although the transcription of the PTEN protein was less
efficient using the wheat germ
immunoprecipitated the protein as well as the C54 Ab, especially AD2.

lysate transcription/translation,

system the new antisera
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A. Figure 9:  Immunoprecipitation of in vitro
IP of 7ul TNT extract inout translated PTEN proteins. pSGL-PTEN was in
T 5 89 X LU vitro translated in a Rabbit reticolocyte lysate
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with 1 pl C54 or 4 pl of the new Abs. The results
were evaluated by exposure to film.

3ul input '

This reagent is of particular interest, as alanine mutations of the T382 or T383 residues have
been associated with increased efficacy in cell-cycle arrest assays, accelerated degradation, increased
membrane affinity, and increased activity in regulating migration [22, 24, 29-33]. Furthermore, this
reagent would allow the detection of the unphosphorylated form of PTEN and used to purify and
study the regulation of the PAC. These reagents will have precisely the same utility as
phosphospecific antibodies when the latter are used to study the appearance of the lower abundance
phosphorylated proteins during signaling. The difference here is that the unphosphorylated form is
the less abundant regulated isoform that we wish to study.

Generating an immunoaffinity column based on the non-phospho Ab T382/383

It appears that we have succeeded in generating an antiserum that selectively recognizes the
unphosphorylated form of PTEN. Moreover, this antiserum is generated against a peptide and the
epitope has been mapped through the pre-absorption strategies to fall within residues 381-384.

This allows us to consider the following strategy: immunoaffinity purification of non-
phosphorylated PTEN on an anti-T382/T383 antibody column followed by peptide elution. We will
use similar conditions and protocol to generate the T382/383 column, as was successfully used for
the C54-DSS-Protein A column. First, we will cross-link anti-T382/T383 to protein-A beads using
the 19G Plus Orientation kit and cross-link with DSS (Pierce Biotechnology). The new column will
be tested for its coupling efficiency and then small aliquots of the column will be used to determine
the PTEN binding capacity using purified GST-PTEN or whole cell extract, as was done for the
C54-DSS-Protein a column.

Caveats: It is clear that non-phospho antibodies have limited discriminatory power. We have
discussed non-phosphorylated PTEN as if it is a single entity. Of course, this may not be true and
individual phosphorylation sites may be regulating specific cell phenotypes. Gel filtration of the rat-
liver protein extract showed that the most abundant monomeric form of PTEN is heavily
phosphorylated while PTEN present in the PAC is nearly completely unphosphorylated [25].

Another caveat is that the PAC or unphosphorylated PTEN may be enriched in the membrane
fraction, and if this is found in our up scale purification we will focus on isolation of the PAC from
this cellular compartment.
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Specific_Aim_2: lIdentification of the PTEN associated proteins by
Tandem Affinity Purification (TAP) purification.

In addition to the chromatographic sequential purification the Tandem Affinity Purification
(TAP) system will be used to purify putative PAC proteins. The TAP system has proved itself to be
a useful tool in large-scale identification of protein complexes in yeast and mammalian systems [34-
36]. This is a two-step purification system based on a retroviral pZome vectors (generated from
pBabe), that enables near endogenous levels of fusion proteins to be expressed in cell cultures. In
pZome there is a leader sequence that contains the Protein A gene, a sequence for the TVE protease
digestion and the gene for calmodulin binding protein (CBP). The TAP method produces a fusion
protein in which a calmodulin binding domain and a protein-A fusion are generated. Thus proteins
tagged with these fusions can be isolated on IgG beads, cleaved off with a TEV protease, re-isolated
on Calmodulin-coated beads, and eluted by calcium ions.

We have generated the appropriate plasmid that expresses TAP-PTEN. Our goal is to
determine whether this PTEN fusion protein can participate in the PAC. TAP fusion proteins are
expressed in a retroviral system. To prepare the virus, 293-T cells were transfected with pZome-
TAP-PTEN wile type construct and the packaging construct. The mature virus supernatant was
collected and 786-O and PC3, both PTEN null cell lines, were infected. The cell lines were treated
with Puromycin and selected for stable clones. To detect the ectopic expression of TAP-PTEN
fusion protein the cells resistant to Puromycin were harvested, lysed and separated by gel
electrophoresis, to be detected by immunoblot.

We were unable to detect the expression of the TAP-PTEN fusion protein in the cells,
although the cells were resistant to the antibiotics .Ectopic expression of wild-type PTEN in PTEN-
null tumor cell lines results either in G1 growth arrest, anoikis, or apoptosis, depending on the cell
type [37-40]. Introducing the TAP-PTEN fusion protein into 786-O and PC3, both PTEN null cell
lines resulted in cell growth arrest and delay, (specially in the case of PC3 cells), and lost of the
PTEN expression.

We have chosen the TAP system as a tool that will allow us to introduce and evaluate the
function of PTEN mutants and in particular the non-phosphorylated form PTEN;A4, in which S380,
T382, T383 and S385 residues were substituted with alanine, that, bases on our biochemical
purification strategy is expected to be integrated into the PAC. If in did, TAP-PTEN;A4 can
participate in the PAC and as predicted we will proceed as planed with TAP-purification.

Alternative approach: We will try to express the TAP-PTEN fusion protein in a cell line expressing
endogenous PTEN. The exogenous TAP-PTEN is readily distinguished by size from the
endogenous. Hopefully expression of TAP-PTEN in these cells will not engage in cell cycle arrest or
apoptosis. If this approach will fail we will re-clone the ProteinA-CBP-PTEN fusion protein under a
Tetracycline conditional expression using the “Gateway” cloning system (Invitrogen).

Once expressed, TAP-PTEN extracts will be pooled from multiple plates of cells transfected
with the relevant plasmid or control vector only. Extracts will be separated by gel-filtration on a
Superose 6 column and eluted fractions will be immunobloted with an anti-Pan-PTEN antibody.
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Specific Aim_3: To determine whether the interactions of PTEN with
components of the PAC are necessary for PTEN function as tumor
suppressor gene.

The central question of this aim is whether the identified associated proteins influence PTEN
tumor suppressor activity. The work anticipated under this aim, will follow the completion of aim 1
and 2.

Key Research Accomplishments:

1. To date, we have optimized the conditions for scale up of our biochemical purification of the
PAC.

2. We have generated a functional high affinity immuno-column. The C54-DSS-Protein A is a stable
column that maintains the ability to bind and precipitate the endogenous PTEN. We anticipate that
this column will be a useful tool as an additional step in our biochemical purification strategy.

3. We have been successful in generating an antiserum that selectively recognizes the
unphosphorylated form of PTEN.

Reportable outcomes
1. Rabinovsky R, Levi H, Dripkin R, Duke-Cohen J, Sellers WR. Functional analysis of the
PTEN tumor suppressor gene.* DF/HCC prostate/Renal Cancer SPORE Retreat, 2004
October. * The Poster was awarded the certificate of “Poster session Honorable Mention” of
the retreat.
2. anti unphosphorylated PTEN antibodies: T382/383; AD2; AD3; AD4.

Conclusions

We have generated innovative and unique tools that will contribute to our success to purify
the PAC.

As an additional and significant step to our biochemical purification strategy we generated an
immunoaffinity column, based on highly potent C54 Ab covalently coupled to Protein A agarose
beads. C54 Ab is a pan antibody with high affinity and specificity for both phosphorylated and
unphosphorylated endogenous forms of PTEN. The C54-DSS-Protein A is a stable column that
maintains all the qualities of the C54 Ab, i.e. the high ability to bind and precipitate the endogenous
PTEN.

To study and purify the lower abundance of unphosphorylated form of PTEN present in the
PAC, we generated the T3832/383, AD1, AD2, AD3, AD4 Abs that selectively recognize the
unphosphorylated form of PTEN. Not only these reagents would allow the detection of the
unphosphorylated form of PTEN in the PAC, but we also can use them to study the regulation of the
transition between phosphorylated and non-phosphorylated forms PTEN. These reagents will have
precisely the same utility as phosphospecific antibodies when the latter are used to study the
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appearance of the lower abundance phosphorylated proteins during signaling. The difference here is
that the unphosphorylated form is the less abundant regulated isoform that we wish to study.

This reagent is of particular interest as alanine mutations of the T382 or T383 has been associated
with increased efficacy in cell-cycle arrest assays, accelerated degradation, increased membrane
affinity, and increased activity in regulating migration [22, 24, 29-33].
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ABBREVIATIONS

Ab; antibody

Abs; antibodies

C2D; C2 domain

CBP; calmodulin binding protein

CK2; Casein Kinase-2

FT; flow through

IP; immunoprecipitation

MS; mass spectrometry

NES; nuclear export sequence

NLS; nuclear localization sequence

PAC; PTEN associated complex

PDZhd; PDZ binding domain

P13K; Phosphatidylinositol-3-kinase
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P13,4,5P3/PIP3; phophoinositide I-3,4,5-triphosphate

P13,4P2; phophoinositide 1-3,4,-bisphosphate

PTEN; Phosphatase with homology to Tensin located on chromosome 10
TAP; Tandem affinity purification system

WT; wild type
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