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Clinical Observations
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ABSTRACT

Objective: To investigate the role of nm23 gene
expression in human lung cancer. Methods: Forty human
lung cancer tissues and 19 non-cancer pulmonary tissues
were studied for their nm23-H, and nm23-H, mRNA
expression with non-radioactive Northern blot hybridi-
zation. The correlation of nm23 mRNA expression with
clinical features of lung cancer was analyzed. Results: The
mRNA expression of nm23-H, gene in poorly differentiated
squamous cell carcinoma was significantly decreased
compared to that in moderate-high differentiated squamous
cell carcinoma. The mRNA expression of nm23-H, and
nm23-H, gene in small cell lung cancer was significantly
decreased compared to that in squamous cell carcinoma. No
significant difference in nm23 mRNA expression was
observed between lung cancer with and without lymph node
metastasis, nor was there significant difference between
tumor stage. Conclusion: The mRNA expression of nm23
gene is correlated with the degree of differentiation of lung
cancer, but there is no evidence of metastasis suppression
effect by nm23 gene.
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The nm23 gene was originally identified by Steeg
and colleagues!"! at the National Cancer Institute (USA)
in 1988. Two isotypes of nm23 gene in human, known as
nm23-H, and nm23-H,"™ have been described, which are
both located on chromosomel7q21.3 and encode for
nucleoside diphosphate kinase (NDPK)."! The early
studies on cancer cell lines revealed that nm23 gene
could suppress the motility and metastatic potential of
cancer cells, and was proposed to be a metastasis
suppressor gene. Moreover, the association of reduced
nm?23 expression with high metastatic potential has also
been documented in several human malignant tumors
including breast carcinoma, hepatocarcinoma, gastric
carcinoma, malignant melanoma and ovary carcinoma.
However, studies on neuroblastoma, thyroid carcinoma
and prostate carcinoma failed to prove its antimetastatic
activity, but rather showed correlation with tumor
proliferation and invasion."! In the present investigation,
we examined nm23-H, and nm23-H, gene mRNA
expression of human lung cancer by Northern blot
hybridization and analyzed its correlation with tumor
clinical characteristics.

MATERIALS AND METHODS
Tissue Specimens

Forty primary pulmonary cancer tissues and 19 non-
cancer pulmonary tissues distant to cancer foci were
obtained during surgery from the Department of
Cardiothoracic Surgery of our hospital. 40 lung cancers
included 4 small cell pulmonary carcinomas (2 stage [
and II, 2 stage III and IV), 18 squamous cell carcinomas
(10 poor differentiation, 8 moderate-high differentiation;
7 stage 1 and II, 11 stage III and IV), 8 adenocarcinomas
(5 poor differentiation, 13 moderate-high differentiation;
3 stage I and II, 15 stage III and 1V). Among those, 22
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developed lymph node metastasis. The clinical staging
was based on the staging criteria revised by UICC in
1986.

Preparation of Probes

The human Pnm23-H;, and "Pnm23-H, cDNA
recombinant plasmids were kindly donated by Dr.
Patricia S Steeg of NCI and Pr-actin by Prof. SUN Zhi-
lin of our university. Pnm23-H,, Pnm23-H, and Pr-actin
were digested respectively with BamH;, EcoRIl and
Hindlll/Pst 1, which resulted in corresponding 900 bp,
700 bp and 900 bp cDNA insert fragments. The cDNA
inserts were recollected by glass powder DNA isolation
method, and labeled with non-radioactive digoxigenin
using Boehringer Mannheim’s random primer DNA
labeling kit.

Northern Blot Hybridization

Total RNA of pulmonary tissues was extracted by
one-step method of guanidinium thiocyanate-phenol-
chloroform. Twenty-five pg of total RNA was
fractionated on 1% agarose-formaldehyde gel and blotted
onto nylon membrane (Bio-Rad) by capillary transfer.
The hybridization was carried out in a solution
containing 7% SDS, 50% formamide, 5xSSC, 2%
blocking reagent, 50 mmol/L sodium phosphate pH 7.0
and 0.1% sodium dodecylsulfate, and also 30 ng/ml
probes. The hybridization and its signal chemil-
luminescent imaging were performed according to the
manufacturer’s (Boehringer Mannheim) manual. Every
blotted membrane was hybridized with nm23-H,, nm23-
H, and r-actin cDNA probes sequentially.

Measurement of Expression Intensity

The intensity of the hybridization signal was scanned
and quantitated by UVP GDS-8000. r-actin was
employed as an internal control to correct for the uneven
amount of RNA loaded in each lane, due to its stable
expression in various kind of tissues. The relative
expression level of nm23 gene of a certain sample was
calculated according to the following equation:

scanning intensity of
nm23 of certain sample

relative level of nm23
expression of certain sample

average scanning intensity of actin of all samples

X scanning intensity actin of certain sample

Statistical Analysis

The data of this study was quantitative. T test and
Wilcoxon test were used. A P value less than 0.05 was
considered significant.

RESULTS

nm23-H, and nm23-H, mRNA Expression in Human
Lung Cancer

The 0.8-kilobase transcripts of nm23-H, and nm23-
H, mRNA were expressed in all examined tissues after
hybridization with corresponding cDNA probes (Figure 1,
the molecular marker was not shown), no altered mRNA
transcript or homogenous deletion was detected. There
was no significant difference in mRNA expression of
nm23H, and nm23-H, between lung cancer tissues and
non-cancer pulmonary tissues (P>0.05, Table 1).

Table 1. Relative expression of nm23 gene mRNA in lung cancer tissues and non-cancer pulmonary tissues

nm?23-H1 nm?23-H2
Tissues n
P xts P
Lung cancer tissues 40 42.21£11.71 >0.05 35.01+13.11 >0.05
‘Non-cancer pulmonary tissues 19 44.78+14.16 35.89+14.23

Correlation of nm23 mRNA Expression with Clinical
Characteristics of Lung Cancer

Referring to the differentiation of pulmonary
squmaous cell carcinoma, nm23-H2 mRNA expression
in poorly differentiated tumor was significantly de-
creased compared to that in moderate-high differentiated
one (P<0.01). The mRNA expression of nm23-H, and
nm23-H, in small cell lung cancer was significantly
lower than that in squamous cell carcinoma (P<0.05).
But no significant difference in both nm23-H, and nm?23-
H, mRNA expression was observed between lung cancer
with and without lymph node metastasis, nor was there

significant difference between tumor stage (P>0.05,
Table 2).

DISCUSSION

Many studies on nm23 genes have been reported
since its original identification. Studies on several tumor
cell lines showed clear evidences of correlation of nm23
gene with metastasis suppression.” But widely done
research on various clinical tumors has provided
conflicting results, some were in agreement, and others
were inconsistent.
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Table 2. Correlation of nm23 mRNA expression with clinical characteristics of lung cancer

nm23-H, nm23-H,
Clinical characteristics n
xts P xts P
Lung cancer
®Undifferentiated 4 31.20£14.52 >0.05" 23.8247.61 >0.05"
®@Poorly differentiated 15 44.92+11.85 35.60£10.98
®Moderate-high differentiated 21 42.36£10.37 36.73x14.61
12 43.07+12.85 >0.05 32.06+11.17 >0.05
Stage I and II
Stage III and IV 28 41.84+11.41 36.28+13.84
®Small cell lung cancers 4 31.20+14.52 <0.05" 23.8247.61 <0.05""
@Squamous cell carcinomas 18 46.0919.79 >0.052 40.37+11.47 >0.05%
®Adenocarcinomas 18 40.77+11.61 32.15%13.11
With LN metastasis 22 41.01+11.65 >0.05 34.46x£15.36 >0.05
Without LN metastasis 18 43.67+11.94 35.69+10.07
Squamous cell carcinoma
Poorly differentiated 10 46.40£10.45 >0.05 35.61%+11.13 <0.01
Moderate-high differentiated 8 45.4849.21 49.88+7.17

LN: lymph node; ® @ @: group number; : two-two comparison among groups; **: @ vs @ comparison;

4: @ vs @ or @ vs @ comparison
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Fig. 1. Northern blot analysis of nm23 gene mRNA in
human lung cancer.
1, 3, 5: primary lung cancer tissues; 2, 4: non-cancer
pulmonary tissues

The present study examined the mRNA expression
of nm23-H, and nm23-H, in 40 lung cancers by Northern
blot hybridization, which showed that nm23-H, mRNA
expression in poorly differentiated squamous cell
carcinoma was significantly decreased from that in
moderate-high differentiated squamous cell carcinoma
(P<0.01). In addition, nm23-H, and nm23-H, mRNA
expression in small cell lung cancer was also remarkably
decreased from that in squamous cell carcinoma. These
data suggest that nm23 expression is associated with the
histological differentiation of lung cancers. However, the
number of patients with small cell lung cancer studied is

too small for a final conclusion, more cases are needed
for further study. Our data also revealed that there was no
significant difference in nm23 mRNA expression
between tumor stages, as well as between lung cancers
with and without lymph node metastasis in studied cases,
which is not in agreement with its antimetastatic role. Dr.
Lei and colleagues® reported that expression of
NDPK/nm23 was correlated with lymph node metastasis
of squamous cell lung cancer, but there was no such a
correlation in adenocarcinoma. This result is inconsistent
with our data, the reason is possibly that the two studies
reflected distinct levels of nm23 gene. Moreover, two
isotypes of nm23 gene were analyzed separately in our
study.

Considering that nm23 gene does not play uniformly
a role of metastasis suppression in various kind of tumors,
it is proposed that metastasis suppression by nm23 is a
tissue specific phenomenon, but its mechanism is still not
well demonstrated.” Steeg suggested that nm23 might
play different functions depending on whether they are
normal or defective and on which signal transduction
pathway is involved.®™ Okada studied the promoter
regions of nm?23-H, and nm?23-H, genes, and showed that
their promoter regions contained binding sites for known
transcriptional factors, but the binding sites of the two
genes were not the same. These studies suggested that the
two isotypes of the nm23 gene might be regulated
independently, and in a cell type specific manner.”
However, the functioning mechanism of nm23 gene,
especially the detailed biochemical pathway it involved,
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is currently ill defined; further experiments remain to be
done.
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