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[ Abstract ] The transcription activation of pS3 plays an important role in the maintenance of genetic stability. PS3
is an intensive study tumor suppressor, which has been called the "gene guider”. The pS3 family members p63, p73 have high
homologous sequence with pS3. Some of them can bind to the p53-responsive genes and transcript the downstream genes.
Human lung cancer is one of the most common malignant tumors in the world. Abnormality of the pS3 gene is the significant
event in lung cancers, which leads to the poor prognosis and the resistance of chemotherapy. A deep understanding of the rela-
tionship between pS3 family members and lung cancers can provide a more reasonably targeted clinical approach. This paper

will focus on the special function of p33 family members in the development, chemosensitivity and target treatment of lung

cancer.
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R, V9B 12 SO S bkl & 455 B IR A
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Seath . AR C 22T, pS3pEE AT E
JO7 FH BB B AR, RO, AR TR SR
AP BN, pS3ZWHLA I [ AR EAR AT, 4
W Z SR AT <5 . Ik, X5 Fps3Z i -5 il
(5 R IIWFTEA 15 E— LR RN 24k

2 % X M

1 Lane DP, Crawford LV. T antigen is bound to a host protein in SV 40
transformed cells. Nature, 1979, 278(5701): 261-263.

2 Machado-Silva A, Perrier S, Bourdon JC. P33 family members in cancer
diagnosis and treatment. Semin Cancer Biol, 2010, 20(1): 57-62.

3 Khoury MP, Bourdon JC. P53 isoforms: an intracellular microprocessor?
Genes Cancer, 2011, 2(4): 453-465.

4 Kim YH, Mishima M. Second-line chemotherapy for small-cell lung cancer
(SCLC). Cancer Treat Rev, 2011, 37(2): 143-150.

S Vogelstein B, Lane D, Levine AJ. Surfing the p53 network. Nature, 2000,
408(6810): 307-310.

6  Soussi T, Ishioka C, Claustres M, et al. Locus-specific mutation databases:
pitfalls and good practice based on the P53 experience. Nat Rev Cancer,
2006, 6(1): 83-90.

7 Robles A, Harris CC. Clinical outcomes and correlates of tpS3 mutations
and cancer. Cold Spring Harb Perspect Biol, 2010, 2(3): 2001016.

8  Vaughan CA, Frum R, Pearsall I, et al. Allele specific gain-of-function activity

of pS3 mutants in lung cancer cells. Biochem Biophys Res Commun, 2012,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

428(1): 6-10.

Takahashi T, Carbone D, Takahashi T, et al. Wild-type but not mutant p53
suppresses the growth of human lung cancer cells bearing multiple genetic
lesions. Cancer Res, 1992, 52(8): 2340-2343.

Luo ZG, Wang Y, Bao JZ. Expression and implication of p63, p53 and PCNA
in lung cancers. Chin J Clin Oncol Rehabi, 2008, 15(1): 25-32. [F' NI, T
—, G p63Hps3 M PCNATE i o iy 2k K ig L. ol i
PR RS, 2008, 15(1): 25-32.]

Campling BG, El-Deiry WS. Clinical implication of pS3 mutation in lung
cancer. Mol Biotechnol, 2003, 24(2): 141-156.

Ory K, Legros Y, Auguin C, et al. Analysis of the most representative tumour-
derived pS3 mutants reveals that changes in protein conformation are not
correlated with loss of transactivation or inhibition of cell proliferation.
EMBO J, 1994, 13(15): 3496-3504.

Sugio K, Kishimoto Y, Virmani AK, et al. K-ras mutations are a relatively late
event in the pathogenesis of lung carcinomas. Cancer Res, 1994, 54(22):
5811-5818S.

Irwin MS, Kaelin WG. P53 family update: p73 and p63 develop their own
identities. Cell Growth Differ, 2001, 12(7): 337-349.

Pietsch EC, Sykes SM, McMahon SB, et al. The pS3 family and programmed
cell death. Oncogene, 2008, 27(50): 6507-6521.

Koga F, Kawakami S, Fujii Y, et al. Impaired p63 expression associates with
poor prognosis and uroplakin III expression in invasive urothelial carcinoma
of the bladder. Clin Cancer Res, 2003, 9(15): 5501-5507.

Massion PP, Taflan PM, Jamshedur Rahman SM, et al. Significance of p63
amplification and overexpression in lung cancer development and prognosis.
Cancer Res, 2003, 63(21): 7113-7121.

Yu YW, Garber ME, Schlens K, et al. Study on relationship between p63
expression and 3q27-q29 alteration in non-small cell lung cancer. Zhongguo
Fei Ai Za Zhi, 2004, 7(5): 419-422. [437Kk 1, Garber ME, Schlens K, %. JE
/N L p 6 3R TR (1 2R 1K 553927297 AL Y G R AT v [ il A
i, 2004, 7(5): 419-422.]

Tonon G, Wong KK, Maulik G, et al. High-resolution genomic profiles of
human lung cancer. Proc Natl Acad Sci, 2005, 102(27): 9625-9630.
Uramoto H, Sugio K, Oyama T, et al. Expression of deltanp73 predicts poor
prognosis in lung cancer. Clin Cancer Res, 2004, 10(20): 6905-6911.

Yu YW, Garber ME, Schliins K, et al. Evaluation of p63 expression in lung
cancer by use of complementary DNA and tissue microarray. Zhonghua
Bing Li Xue Za Zhi, 2004, 33(4): 324-327.

Lo lacono M, Monica V, Saviozzi S, et al. P63 and p73 isoform expression in
non-small cell lung cancer and corresponding morphological normal lung
tissue. ] Thorac Oncol, 2011, 6(3): 473-481.

Li G, Wang LE, Chamberlain RM, et al. P73 G4C14-to-A4T14
polymorphism and risk of lung cancer. Cancer Res, 2004, 64(19):
6863-6866.

Muller M, Schleithoff ES, Stremmel W, et al. One, two, three-p33, p63, p73
and chemosensitivity. Drug Resist Update, 2006, 9(6): 288-306.
Murray-Zmijewski F, Lane DP, Bourdon, JC. P53/P63/P73 iso-forms: an

orchestra of isoforms to harmonise cell differentiation and response to stress.

HRERERERERE
www.lungca.org



.« 426 - e il e 52013458 F 48 164 55 8 )

26

27

28

29

30

31

32

33

34

3S

36

37

38

39

Chin J Lung Cancer, August 2013, Vol.16, No.8

Cell Death Differ, 2006, 13(6): 962-972.

Kandioler D, Stamatis G, Eberhardt W, et al. Growing clinical evidence for
the interaction of the pS3 genotype and response to induction chemotherapy
in advanced non-small cell lung cancer. ] Thoracic Cardiovasc Surg, 2008,
135(5): 1036-1041.

Vogt U, Zaczek A, Klinke F, et al. PS3 gene status in relation to ex vivo
chemosensitivity of non-small cell lung cancer. J Cancer Res Clin Oncol,
2002, 128(3): 141-147.

Ning X, Sun Z, Wang Y, et al. Docetaxel plus trans-tracheal injection of
adenoviral-mediated pS3 versus docetaxel alone in patients with previously
treated non-small-cell lung cancer. Cancer Gene Ther, 2011, 18(6): 444-449.
Nemunaitis J, Swisher SG, Timmons T, et al. Adenovirus-mediated pS3 gene
transfer in sequence with cisplatin to tumors of patients with non-small cell
lung cancer. J Clin Oncol, 2000, 18(3): 609-622.

Guntur VP, Waldrep JC, Guo JJ, et al. Increasing p53 protein sensitizes non-
small cell lung cancer to paclitaxel and cisplatin in vitro. Anticancer Res, 2010,
30(9): 3557-3564.

Duarte ML, de Moraes E, Pontes E, et al. Role of pS3 in the induction of
cyclooxygenase-2 by cisplatin or paclitaxel in non-small cell lung cancer cell
lines. Cancer Lett, 2009, 279(1): 57-64.

Yuan P, Lin DX, Miao XD, ef al. Association of the responsiveness of advanced
non-small cell lung cancer to platinum-based chemotherapy with p53 and
p73 polymorphisms. Zhonghua Zhong Liu Za Zhi, 2006, 28(2): 107-110.
[ 5, MR, 2N, 4. W IR /N i e 28 25 M i Ak 7
U Y ps3FIp 733 I Z M L R, PRI 4%, 2006, 28(2):
107-110.]

Irwin MS, Kondo K, Marin MC, et al. Chemosensitivity linked to p73
function. Cancer Cell, 2003, 3(4): 403-410.

He 'Y, Fan SZ, Jiang YG. Effects of p73 gene overexpression on apoptosis and
chemosensitivity of human lung adenocarcinoma cell line A549. Ai Zheng,
2006,25(8): 925-932.

Levine AJ. PS3, the cellular gatekeeper for growth and division. Cell, 1997,
88(3):323-331.

Freedman DA, Levine AJ. Regulation of the p53 protein by the MDM?2
oncoprotein-thirty-eighth G.H.A. Clowes Memorial Award Lecture. Cancer
Res, 1999, 59(1): 1-7.

Vassilev LT, Vu BT, Graves B, et al. In vivo activation of the p53 pathway by
small-molecule antagonists of MDM2. Science, 2004, 303(5659): 844-848.
Dey A, Wong ET, Bist P, et al. Nutlin-3 inhibits the NFkappaB pathway in
a p53-dependent manner: implications in lung cancer therapy. Cell Cycle,
2007, 6(17): 2178-2185.

Cao C, Shinohara ET, Subhawong TK, et al. Radiosensitization of lung cancer

40

41

42

43

44

45

46

47

48

49

S0

S1

by nutlin, an inhibitor of murine double minute 2. Mol Cancer Ther, 2006,
5(2):411-417.

Sun SH, Zheng M, Ding K, et al. A small molecule that disrupts Mdm2-pS3
binding activates p53, induces apoptosis and sensitizes lung cancer cells to
chemotherapy. Cancer Biol Ther, 2008, 7(6): 845-852.

Lau LM, Nugent JK, Zhao X, et al. HDM2 antagonist Nutlin-3 disrupts
p73-HDM2 binding and enhances p73 function. Oncogene, 2008, 27(7):
997-1003.

Peirce SK, Findley HW. The Mdm2 antagonist Nutlin-3 sensitizes p53-null
neuroblastoma cells to doxorubicin via E2F1 and TAp73. Int ] Oncol, 2009,
34(5): 1395-1402.

Bykov VJ, Selivanova G, Wiman KG. Small molecules that reactivate mutant
pS3. Eur J Cancer, 2003, 39(13): 1828-1834.

Mori T, Okamoto H, Takahashi N, et al. Aberrant overexpression of S3BP2
mRNA in lung cancer cell lines. FEBS Lett, 2000, 465(2-3): 124-128.
Takahashi N, Kobayashi S, Jiang X, et al. Expression of S3BP2 and ASPP2
proteins from TPS3BP2 gene by alternative splicing. Biochem Biophys Res
Commun, 2004, 315(2): 434-438.

Vikhanskaya F, Siddique MM, KeiLee M, et al. Evaluation of the combined
effect of pS3 codon 72 polymorphism and hotspot mutations in response to
anticancer drugs. Clin Cancer Res, 2005, 11(12): 4348-4356.

Magrini R, Russo D, Ottaggio L, et al. PRIMA-1 synergizes with adriamycin
to induce cell death in non-small cell lung cancer cells. J Cell Biochem, 2008,
104(6): 2363-2373.

Zandi R, Selivanova G, Christensen CL, et al. PRIMA-1 Met/APR-246
induces apoptosis and tumor growth delay in small cell lung cancer expr
essing mutant pS3. Clin Cancer Res, 2011, 17(9): 2830-2841.

Leslieand WT, Bonomi PD. Novel treatments in non-small cell lung cancer.
Hematol Oncol Clin North Am, 2004, 18(1): 245-267.

Wang ZX, Lu BB, Wang T, ef al. Effect of recombinant adenovirus-p53 on
growth and chemosensitivity of human lung adenocarcinoma cell lines.
Zhongguo Fei Ai Za Zhi, 2006, 9(2): 127- 131. [ F#lIf5, ki, £ 1%, 4.
PSR TE IR (4 S ) % Al 0 A= 4 2 A7 ek
TERFSE. o R 24, 2006, 9(2): 127-131.]

Guan YS, Liu Y, Zou Q, et al. Adenovirus-mediated wild-type p53 gene
transfer in combination with bronchial arterial infusion for treatment of
advanced non-small-cell lung cancer, one year follow-up. ] Zhejiang Univ Sci

B,2009, 10(5): 331-340.

(Wch: 2013-03-18 f&101: 2013-04-06 )
(ARSCoiE miE)

Cite this article as: Huang WY, Liu KS. P53 family proteins provide new insights into lung carcinogenesis and

clinical treatment. Zhongguo Fei Ai Za Zhi, 2013, 16(8): 422-426. [#5 3L, XM LUH AL f W 2Ep S35 ik
FERRG A T3y vh B AR 1E . op B Bl 45k, 2013, 16(8): 422-426.] doi: 10.3779/j.issn.1009-3419.

2013.08.06.

HRERERERERE
www.lungca.org





