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Summary

Background :

Lung cancer is a common neoplasm widely affecting both sexes and is the
leading cause of cancer-related death worldwide.Various molecular markers
have been implicated in the pathogenesis of lung cancer. Their importance in
follow up and prognosis as well as their being therapeutic targets are highly
appreciated. Planning a marker study on cancer cases needs to fulfill many
aims, of these whether this marker can differentiate a benign from a

malignant neoplasm, is the signal score or intensity affected by the grade or
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stage of the tumor or morphological types of malignant neoplasm. Among
the common molecular markers applied in lung cancer are Rb tumor
suppressor gene and c-myc ,Her2-neu and K-ras oncogenes.

Aims of the Study:

1-Exploiting in situ hybridization technique(ISH) to differentiate between
lung cancer cases and non malignant chronic pulmonary diseases regarding
the mRNA signaling of Rb and c-myc genes on paraffin tissue blocks.
2-Utilizing the most sensitive of these two markers to be applied on sputum
samples by the same technique.

3-Differentiation  between lung cancer cases and non-malignant
pulmonary conditions based on the level of Her2-neu amplification by
fluorescent in-situ hybridization technique (FISH).

4-Application of conventional polymerase chain reaction in the detection of
K-ras gene mutation in sputum samples of cancer and non-cancerous
patients.

Material and Methods :

This is a case-control study consist of two parts, which covered the period
from February 2009 to March 2010 .1t involved two parts.

Part one: A retrospective study, whereby the paraffin embedded tissue
blocks of 30 cases of lung cancer together with tissue blocks of 30 benign
resected lung lesions were randomly selected from the archives of the
histopathology section of the Specialized Surgeries Hospital Laboratories in
the Medical City, the department of histopathology of the Central Public
Laboratories and one of the private laboratories. Demographic information
was recorded from the submitted laboratory request forms. They were
sectioned on charged slides and submitted for in situ hybridization for
detection of Rb, c-myc and Her2-neu markers.

Part two: A prospective study , whereby sputum samples of 25 patients
having lung cancer and seen at Radiotherapy and Nuclear Medicine Hospital

were collected as well as sputum samples of 25 patients having a chronic



pulmonary illness were collected from the Lung and Respiratory Diseases
Center in Medical City in Baghdad. Histopathological data concerning the
diagnosis and grades of lung cancer patients who gave sputum samples were
recorded from pathological reports .For the purpose of conducting in situ
hybridization procedure to detect the molecular markers (Rb mRNAS) smear
was made on positively charged slide . The remaining of the sputum samples
were stored in deep freeze and subjected to PCR procedure to detect the

mutation of molecular marker K-ras.

Results:

Rb mRNA signal positivity was detected in ( 27/30, 90 %) of malignant
cases; (28 /30, 93%) of non neoplastic lung lesions .The test was (90%)
sensitive using negative score as a cutoff point and(7% )specific . Rb mRNA
signal score was high in 12 (40.0 %) cases of the malignant tumors and
8(26.7% ) cases of chronic lung diseases .Rb mRNA signal intensity was
high in 12 (40.0 %) cases of the malignant tumors and 6(20.0 % ) cases of
chronic lung diseases.

The difference of Rb mRNA signal score between different morphological
types of lung cancer was statistically significant and also between squamous
cell carcinoma and adenocarcinoma and also the difference between small
cell lung cancer and non small cell lung cancer was statistically significant.
The difference of Rb mRNA signal intensity between different
morphological types of lung cancer was statistically significant.A significant
difference between tumor grades and signal percentage score of Rb studied
marker.

C-myc mRNA signal was detected in (20/30, 66.7%) cases of malignant
tumors and (28 /30, 93.3%) cases of chronic lung diseases. The predominant
score was scorel, seen in 10 (33.3%) cases from the malignant group and 15
(50 %) cases of chronic lung diseases . The test was sensitive in (67 %) and

specific in (7%) on negative score a cutoff point .



C-myc mRNA signal intensity was high in 7 (23.3%) cases of the malignant
group and in 8 (26.6%) cases of chronic lung diseases . The difference of c-
myc mRNA signal score and intensity between malignant and chronic lung
diseases was significant . There was a significant difference between tumor
grades and signal percentage score of c-myc studied marker.

Her2-neu FISH signal was detected in (19/30, 63.3%) cases of the malignant
tumors, and (7/30, 23.3%) cases of chronic lung diseases . Score 2 was the
predominant represented in 10( 33.3%) cases of malignant tumors and in
4(13.3%) cases of chronic lung diseases . Signal intensity was high in 8
(26.7 %) malignant cases and low intensity in 11 (36.7%) cases ,while in
chronic lung diseases the signal intensity was high in 4(13.3%)cases and low
in 3 (10%) cases.There was a significant association of Her2-neu positive
signal regarding malignant and chronic lung diseases .

There was a highly significant statistical association or correlation between
c-myc ISH positive signals and Her2neu FISH positive signals. (P<0.01).
There was a highly significant statistical correlation between Rb mRNA ISH
and c-myc mRNA ISH percentage scores. (P<0.01).There was a highly
significant statistical correlation between Rb mRNA intensity and c-myc
MRNA intensity (P<0.01).

Depending on mRNA ISH results for c-myc and Rb and for application of
the second aim of the present study, by Utilizing the Rb mRNA to be
applied on sputum samples taken from lung cancer patients and from patients
with chronic lung diseases by the ISH techniqgue.Rb mRNA signal was
detected in the sputum samples in 7/25 (28%) cases of malignant tumors
and in 16/25 (64%)cases in chronic lung diseases .There was a statistical
significant association between malignant and chronic lung diseases
regarding Rb mRNA ISH positive signal and a statistical significant
association between malignant and chronic lung diseases regarding positive
Rb-LOH .



K-ras Exon-1 mutation was detected in the sputum samples in 7/25(28%)
cases of malignant tumors and in none 0/25 (0%) cases in  chronic lung
diseases with a statistical significant association .There was no significant
association or correlation between Rb mRNA signal positivity and K-ras
signal in sputum samples(P>0.05).

Conclusions:

-Rb mRNA ISH signal score and intensity showed significant correlation
with lung tumor mainly SCLC, differentiating it from NSCLC. A significant
correlation was also noticed with adenocarcinoma differentiating it from

squamous cell carcinoma.

- Her2-neu amplification in malignant lung tumors showed significance

difference from non malignant lung tumors, using FISH technique.

-Results of this study remark that sputum is a suitable specimen for

application of molecular techniques specially (ISH) & PCR .

- Significant PCR amplification could be achieved for mutation in K-ras

exon-1 in malignant lung tumor.

-Significant correlations were noticed between signal positivity of  c-myc
and early histological grades of lung cancer confirming its early participation

in lung carcinogenesis.
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