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p53 and PTEN are two most commonly inactivated tumor suppressors in human
cancers

P53 Is transcription factor that regulates DNA repair, cell cycle, apoptosis and
angiogenesis in response to DNA damage, oncogene activation or other stress
signals

P53 Inactivation — mostly by mutational events

PTEN (phosphatase and tensin homolog deleted on chromosome 10) is dual lipid
and protein phosphatase that negatively regulates PI3K/AKT signaling pathway and
therefore is involved in cell cycle control, regulation of cell growth and survival, cell
spreading and motility, angiogenesis and nutrient response pathway

PTEN inactivation — mainly by loss of heterozygosity (LOH) and promoter
hypermethylation

Both p53 and PTEN maintain genomic stability
There is complex regulatory interaction between p53 and PTEN

Inactivation of p53 and PTEN are highly related to the pathogenesis of NSCLC, but
there Is no clear image about the sequence of their events in promotion and
progression of the disease

To analyze mutational status of p53 (exon 5-9) and LOH of PTEN In patients with
NSCLC

To correlate observed alterations with histological type, parameters of tumor
differentiation and invasiveness, level of genomic instability and patient survival

To evaluate contribution of p53 and PTEN inactivation in initiation, promotion and
progression of NSCLC

To evaluate potentials of p53 and/or PTEN as molecular markers for diagnosis and
prognosis of NSCLC

Genomic DNA isolated from tumor and adjacent normal lung tissue from 30
patients with NSCLC

PCR-SSCP analyses - detection of mutations in p53 gene

DNA sequencing procedure — confirmation and identification of observed mutations

Fragment analyses of 5 microsatellite loci (D10S215, D10S541, D10S579,
D10S1765 and AFMa086wg9) — detection of PTEN LOH

Statistical analyses — correlation of observed gene alterations with
histopathologycal parameters (Fisher exact test) and patient survival (Kaplan & Meiler
product-limit method)
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Summary of p53 mutated cases after confirmation and identification
by DNA sequencing; all detected mutations cause p53 tumor
suppressor inactivation

Example of PCR-SSCP analyses of exon 8
of p53 gene; arrow indicate mutated single
strand conformers in patient 7 tumor sample

D10S579 | D10S579

patient 2 patient 2
normal & tumor

269 271 269 271

Example of fragment analysis of PTEN tumor suppressor with D10S579 microsatellite
locus in patient 2; tumor sample exhibits extensive loss of heterozigosity in allele 271

Parameter Total NP 2 P53 PTEN p53 & PTEN
ota inactive (%) P value |inactive (%) P value |[inactive (%) P value
30

Total 4 (13.3) 7 (23.3) 6 (20.0)
NSCLC subtype

Adenocarcinoma 1(11.1) 0 (0.0) 3 (33.3)

Squamous cell carcinoma

Histological grade
g1l (well differentiated)

g2 (moderately differentiated)

g3 (poorly differentiated)

Stage
I

[l

1l

3 (14.3)

1 (20.0)
3 (14.3)
0 (0.0)

0 (0.0)
1(9.1)
3 (21.4)

7 (33.3)

1 (20.0)
5 (23.8)
1 (25.0)

0 (0.0)
1(9.1)
6 (42.9)

3 (14.3)

0 (0.0)
5 (23.8)
1 (25.0)

1 (20.0)
3 (27.3)
2 (14.3)

Lymph node invasion

Positive 4 (16.0) 7 (28.0) 5 (20.0)
Negative 0 (0.0) : 0 (0.0) : 1 (20.0)
Necrosis

Positive 0 (0.0) 2 (25.0) 3 (37.5)
Negative 4 (18.2) : 5(22.7) : 3 (13.6)
Total genomic instability

low (0-0.15) 0 (0.0) 3 (33.3) 1(11.1)
medium (0.16-0.30) 2 (15.4) 3 (23.1) 4 (30.8)
high (0.31-0.70) 2 (25.0) 1(12.5) 1 (12.5)

aNP, number of patients per group; °-g1 compared with g2; ¢-g1 compared with g3; 9-g2 compared with g3;
e-stage | compared with stage ll; *-stage | compared with stage lll; 9-stage |l compared with stage IlI; "-low
instability compared with medium instability; ' -low instability compared with high instability; -medium
instability compared with high instability

a P53

PTEN mutant (%) P value
LOH 13 6 (46.2)
ROH 17 4 (23.5) 0.18

LOH-loss of heterozygosity; ROH-retention of
heterozygosity; -NP, number of patients per

group
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Patients with inactivated p53 had the shortest
survival, followed by the patients with inactivated
both, p53 and PTEN, and patients with inactivated
PTEN alone
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Inactivation of PTEN, either alone or in combination with inactive p53, prevalently
occurs in NSCLC

Mutationaly inactivated p53 more frequently occurs in combination with inactive
PTEN rather than alone

Exon 5 of p53 gene is most commonly mutated in this set of samples

Inactivation of only PTEN tumor suppressor iIs characteristic of squamos cell
carcinoma

Inactivation of either p53 or PTEN is an early event in pathogenesis of NSCLC,
while inactivation of both tumor suppressors contributes to further tumor progression

Mutated p53 Is associated with high genomic instability while inactivated PTEN
was more frequent in patients with low genomic instability

Kaplan Meler analyses revealed that patients with inactivated p53 have much
worse survival prognoses

To conclude the study of p53 and PTEN Inactivation, hypermethylation of PTEN
promoter and LOH of p53 gene analyses are underway




