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Abstract

Two subtracted cDNA libraries were
constructed from lung adenocarcinoma of a
female non-smoker. By differential
screening, clones that show differential
expression in tumor were collected. About
150 clones show differential expression
levels in subtracted normal lung cDNA
library, and bout 100 clones show differential
expression levels in subtracted tumor cDNA
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library. Half of the clones have been
sequenced manually. After searching in
database, 30 clones shows no significant
homology to know genes in database, and
about half of them do not match to any
sequence in the database. To confirm the
differential expression levels of these clones,
RT-real time-PCR was used to quantitate the
relative level of gene expression in the tumor
tissue and normal counterpart. After
normalization to GAPDH and p-actin
housekeeping genes, 6 clones identified from
subtracted normal lung cDNA library showed
higher expression level in normal tissue than
in tumor tissue. The expression levels
differ in 15-, 150-, 280, 440-, and 3400-folds,
respectively,

Keywords: Subtracted cDNA, library -
differential screening ~ RT-real
time-PCR
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The short and long term goals of this
project are to identify novel genes that are
related to lung adenocarcinoma, and to study
their biological functions in tumorigenesis.
Several approaches can be used to identify
novel candidate genes, however we chose
suppressive subtractive hybridization (SSH)
method to generate subtracted cDNA library.
The advantage of this method is that it has

ability to equalize representation of
differentially expressed genes in the
subtracted cDNA library.

Tissue specific cDNAs are generated by
subtract the target cDNAs from large molar



excess of driver ¢cDNAs, By this method,
genes differ in small levels would be likely to
be subtracted out as common messages.
Therefore, highly differentially expressed
genes have greater potential to be present in
the subtracted cDNA library.
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Two subtracted ¢cDNA libraries have
been generated form tissue of patient with
lung adenocarcinoma via PCR- based
suppressive subtractive hybridization (SSH).
We collaborated with Dr. Hsu and Dr. Wu
{Veteran Hospital, Taipei) to collect fresh
tissues from  patients with Jung
adenocarcinoma.

The subtracted cDNA libraries were
generated by a set of reciprocal hybridization.
The subtracted lung adenocarcinoma cDNA
library (N-T subtracted cDNA library) is
generated by subtracting tumor cDNAs from
25-fold molar eccess of cDNAs from normal
tissue. In a reciprocal hybridization, a
subtracted normal lung cDNA library (T-N
subtracted c¢DNA library, generated by
subtracting normal lung ¢cDNA from 25-fold
molar excess of tumor cDNAs) is generated.
After subtractive hybridization, portion of the
subtracted cDNA products is cloned into a
TA-cloning vector and transformed into £
coli. Figure 1 repesents the subtracted
¢DNA products for making subtracted cDNA
libraries. The insert of each clone is PCR
amplified by a set of SP6 and T7 promoter
primers. Figure 2 shows about 60 to 70% of
the clones in the subtracted cDNA libraries
contain insert.
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1: N-T subtracted ¢cDNA library
2: T-N subtracted cDNA library
Figure 1 Figure 2

To increase the efficiency of identifying
differentially expressed genes in the
subtracted c¢cDNA libraries, we performed
differential screening on subtracted cDNA

libraries with probes generated from
subtracted ¢cDNAs. Each PCR product was
spotted on the membrane. Duplicated
membranes were used for differential
screening. One membrane was hybridized
with probes generated from N-T subtracted
cDNA, and the other membrane was
hybridized with probes generated from T-N
subtracted ¢DNAs. The reason for using
probes generated from subtracted cDNAs but
not from total cellular mRNA is that probes
generated from total mRNA are not able to
detect the clones that have low expression
levels in the cells.

Figure 3 shows the first set of the
differential screening. Dots A2 to D12 were
blotted with PCR products generated form
the N-T subtracted cDNA library (enriched
putative oncogenes), and El to H11 were
blotted with PCR products generated from
T-N subtracted cDNA library (enriched
putative tumor suppressor genes). Al and
H12 were two negative controls containing
only vector sequences and adaptor sequences
that are present in every subtracted cDNA
clones. About 50% of PCR positive clones
showed differential expression levels in the
first set of screening. Taking account that
only 60% of the clones in the libraries
containing insert, only 30% of the clones in
the libraries show differential expression
levels.
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Figure 3

Two problems will be encountered
during differential screening: how to
eliminate the identification of same genes in
the subsequent screenings and when to stop
the hybridization screening. Since the
subtracted ¢cDNA are PCR amplified, it can
produce hundreds of transformants after
ligation into a vector. Although PCR-based
SSH can normalize the copy number of
differentially expressed genes to a certain
degree, it is not possible to equalize them
completely. In order to eliminate the




possibility of identifying same gene
repeatedly, a secondary screening of the same
set dot blot membrane with probes generated
from previous identified clones was
performed.

Figure 4 represents a result of secondary
screening. Noted, this was the second set of
the membranes with clones generated from
T-N subtracted ¢cDNA library, and the control
membrane hybridized with N-T subtracted
primary probes was not shown in this figure.
Figure 4A represents membrane hybridized
with probes generated form subtracted T-N
cDNAs, and figure 4B shows membrane
hybridized with secondary probes generated
form the positive clones of the first set of
membranes in figure 3. As expected, many
clones as shown in secondary screening
(Compare solid arrows in figure 5A with the
signal in figure 4B). In this set experiment,
in a total of 57 positive clones, 30 clones
were previously identified (solid arrows) and
27 clones (open arrows) were newly
identified genes after differential screening.
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Figure 4A Figure 4B

By this screening strategy, we finished
screening of both subtracted cDNA libraries.
About 150 clones were identified from
normal lung specific ¢cDNA library, and 100
clones were identified from tumor specific
c¢DNA library. About half of clones were
sequenced manually. After homology
search in the database, 30 clones shows no
significant homology to know genes in the
database, and about half of them do not
match to any sequence in the database. To
confirm the differential expression levels of
these clones, RT-real time-PCR was used to
quantitate the relative levels of gene
expression in the tumor tissue and normal
counterpart. Figure 5 represents a typical
result of RT-realtime-PCR. Two clones N8

and N2l were used to compare the
expression levels in lung tumor (T) and its
normal counterpart (N). GAPDH and
B-actin were used as controls.  After
normalization to GAPDH and p-actin
housekeeping genes, 6 clones identified from
subtracted normal lung cDNA library showed
higher expression level in normal tissue than
in tumor tissue. The expression levels
differ in 15-, 150-, 280, 440-, and 3400-folds,
respectively.
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The first half year of this project
executed quite smoothly. Due to the limit
financial support, the step of sequencing
clones from subtracted cDNA libraries
became quite slow. However, we have
finished the proposed first year project.
Results of the first year project showed that
the subtracted cDNA libraries and the
screening strategies were quite effective.
We are continuing sequencing the rest of
clones and reconfirming their differential
expression levels by RT-realtime-PCR.
Other than RT-realtime-PCR, we are
developing in situ RT-PCR technique to
examine the expression level of some novel
genes. In addition, we are in the process of
cloning the full-length cDNA for some novel
genes by 5'- and 3°- RACE.
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