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Preliminary Analysis of Tyrosine Kinase Signaling Pathway in Different Prognosis Patients
with L ung Adenocarcinoma
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Abgtract :Objective  To study the abnormity of tyrosine kinase signaling pathway in different prognoss
patients with lung adenocarcinoma. Methods We chose two patients, onés survival time was more than
60 months, theothersonly 9 months. Total RNA was extracted form the two lung adenocarcinoma sam-
ples and their matched normal tissues, and then hybridized on the microarray with 13824 genes. At last
their expresson profiles of tyrosne kinase signaling pathway were analyzed by computer. Results The
tyrosine kinase signaling pathway between L (the patient with the best prognosis) and S (the worse one)
was very different. The most different was that Soverexpressed some genes related to proliferation (such
asfms K-ras myc and 0 on ) while the genes related to immunity and anti-proliferation werein alow le-
ver , for example, INFY signaling pathways were inhibited, but which in L were activated. Some genes
related to proliferation (PD GF and its recepter, H-ras, MAPK ,etc.) were overexpressed in S but low
expressed inL. Conclusion In the complex system of tyrosne kinase sgnaling pathway in lung adenocar-
cinoma, different prognosis samples have different characteristic genes. Inour research, the patient with
the best prognosis overexpressed some genes related to immunity and anti-proliferation, and the worse
one overexpressed some genes related to proliferation while the genes related to immunity and anti - pro-
liferation were in a low lever.

Key words:Sgnaling; Tyrosne kinase; Gene-expresson profiles; Microarray ;L ung neoplasm

60 9 , RNA , 13824

S :
Y ; L Y
, S
'R734.2;Q786 A :1000-8578 (2005) 06-0339-05

0 , TKSP
(tyrosine kinase dgnaling pathway , TKSP) TKSP

:2005-02-16 ; :2005-04-07 ,

: (2001
- Z-044-01); (2003 -
1) ; (04003963)

:1. 510080 ,

2. 3. (*

[1.2]

’

13824



2005 32 6

. 340 -
12 4
o . WALR
’ £ 101 < EFFIIERIRA(S)
g A FERIK IR AL)
13824 2 8.
1%
EST , 768 % 61
l. 2 RNA E 4 A aa o
E | e
RNA TR- R
-~ Y
Izol ,  RNA mw O
1% Agilent 2100 2 0 T b o W
ERNFES
1.3 1
cDNA . cy3
'Cy5 0.5 2.0
42
1)
16 18
1.4 6
LAdgilent ig ]
ImaGene : E ] FAKR
4 - L AERIERORR A ()
R R AR AL)
Genespring , ratio  ( ;% I - -
cy3 cy5 , % TR RN U
) ratio 0.5 2.0 m o O el S
0 10 20 30 40
> 2 BT
,<0.5 2
0.5 2.0
1)
2.1
[1]
60
PT3NOMO, B L), : ,
9 PT3N2MO, A
(S) l MVP [2] ,
2.2
L S TKSP ,
12, 12
1 , ’
S , 2
L L ( > 60 )
S( 9 ) ,



2005 32 6 341 -
1
L/ S
L S
1 platelet-derived growth factor receptor-like 0.618 10. 842
2 fmsrelated tyrosine kinase 1 (vascular endothelial growth factor/ vascular permeability factor 0.414 7,783
receptor)
3 SKFHlike 1.301 4.516
4 Human K-ras oncogene protein mRNA ,complete cds 1.092 4. 486
5 phospholipase A2, group IIA (platelets, synovial fluid) 1.933 3.837
6 SHC (Src homology 2 domain containing) transforming protein 1 1.773 3.805
7 lysophospholipase | 0.522 2.670
8 tyrosine kinase 2 1.042 2.549
9 mitogen-activated protein kinase kinase kinase kinase 3 1.123 2.437
10 fer (fps/fesrelated) tyrosne kinase (phosphoprotein NCP94) 0.678 2.287
11 PTK2 protein tyrosine kinase 2 0.685 2.152
12 M YCassociated zinc finger protein (purine binding transcription factor) 1.272 2.147
13 mitogenractivated protein kinase 6 0.930 2.080
L S
14 v Haras Harvey rat sarcoma vira oncogene homolog 0.432 1.878
15 sdignal transducing adaptor molecule (SH3 domain and ITAM motif) 1 0.395 1.551
16 mitogen-activated protein kinase kinase kinase kinase 5 0.188 1.275
17 amphiregulin (schwannoma derived growth factor) 0.064 1.189
18 platelet-derived growth factor receptor , beta polypeptide 0.216 1.163
19 phospholipase C, beta 2 0.380 1.094
20 mitogen-activated protein kinase kinase kinase 6 0. 267 1.084
21 protein kinase (CAM P-dependent , catalytic) inhibitor alpha 0.314 1.066
22 insulin receptor substrate 2 0.437 0.952
23 mitogen-activated protein kinase kinase kinase 8 0.34 0.902
24 mitogen-activated protein kinase 4 0.231 0.844
25 insulinrlike growth factor 1 (somatomedin C) 0.436 0.834
26 v-abl Abelson murine leukemia viral oncogene homolog 1 0.154 0.829
27 platelet-derived growth factor alpha polypeptide 0.422 0.792
28 protein kinase, cCAM P-dependent , regulatory , type |, alpha (tissue specific extinguisher 1) 0.253 0.735
29 putative cMycresponsive 0. 464 0.729
30 wjun avian sarcoma virus 17 oncogene homolog 0.288 0.662
31 jun B proto-oncogene 0.391 0.515
L S
32 EphB4 4.661 0.729
33 abl-interactor 2 # ABI- 2# , mRNA 3.564 1.375
34 glycosylphosphatidylinositol specific phospholipase D1 3.354 1.075
35 protein tyrosine kinase 9 2.873 1.484
36 epiderma growth factor receptor pathway substrate 8 2.747 1.651
37 adenylate cyclase 3 2.243 0.770
L S
38 v-erb-b2 erythrobl_astic leukemia viral oncogene homolog 2, neuro/ glioblastoma derived onco- 1.124 0.227
gene homolog (avian)
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L/ S
L S
1 protein phosphatase 2 (formerly 2A) , regulatory subunit A (PR 65) , betaisoform 4.586 1.003
> p_rotein tyrosine phosphatase, receptor type, f polypeptide (PTPRF) , interacting protein (lip- 3 304 0.783
rin) , dpha 3
3 B lymphoid tyrosne kinase 3.141 0.624
4 chemokine (G C motif) ligand 25 3.097 1.074
5 oolony stimulating factor 2 receptor , alpha, low-afinity (granulocyte- macrophage) 2.943 0.547
6 interferon regulatory factor 7 2.827 1.163
7 signd transducer and activator of transcription 1,(STAT 1) 2.376 1.389
8 signa transducer and activator of transcription 2 ,(STAT 2) 2.222 0.645
9 interferonrelated developmental regulator 1 2.145 1.010
10 protein kinase, interferon-inducible double stranded RNA dependent activator 2.129 0.468
11 protein tyrosne phosphatase, receptor type, F 2.114 1.035
12 interferon, gamma 2.101 0.972
L S
13 guanylate binding protein 2, interferorrinducible 1.439 0.089
14 small inducible cytokine A4 0.975 0.180
15 guanylate binding protein 1, interferorrinducible , 67kD 0.907 0.378
16 interferon, aphainducible protein (clone |FI-6-16) 0.775 0.263
17 leukemiainhibitory factor receptor 0.762 0.366
L S
18 protein tyrosine phogphatase, non-receptor type 2 0.420 1.028
19 interferon stimulated gene (20kD) 0.372 1.368
20 protein phosphatase 2 (formerly 2A) , catalytic subunit , betaisoform 0.356 0.890
21 sgnal transducer and activator of transcription 6, interleukin-4 induced 0.350 0.981
22 cytokine inducible SH2-containing protein 0.344 0.841
23 small inducible cytokine A3 0.332 1.179
24 small inducible cytokine A2 (monocyte chemotactic protein 1) 0.271 0.655
25 protein tyrosne phosphatase type IVA , member 1 0.254 0.850
26 interleukin 2 receptor, beta 0.241 1.705
27 protein regulator of cytokiness1 # PRC1# , mRNA 0.179 0.807
28 interferon induced transmembrane protein 2 (1-8D) 0.163 1.265
29 protein tyrosne phosphatase, non-receptor type 13 0.150 0.603
30 interferonrinduced protein with tetratricopeptide repeats 1 0.132 1.526
31 small inducible cytokine A3-like 1 0.122 1.680
L S
32 interferon induced transmembrane protein 1 (9-27) 0.334 2.142
33 cytokinelike protein C17 0.140 5.067
L S
34 protein phosphatase 2 (formerly 2A) , regulatory subunit A (PR 65) , alphaisoform 1.690 2.219
35 Rho GTPase activating protein 1 1.156 2.151
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