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Large-Circular Single-stranded Sense and Antisense DNA for Identification of Cancer-Related Genes.
Bae, Yun-Ui, Ik-Jae Moon', Young-Bae Seu?, and Kyung-Oh Doh*. Department of Physiology, Yeungnam
University School of Medicine, Daegu 705-717, Korea, "WelGENE Inc., Daegu 704-230, Korea, 2School of Life
Sciences & Biotechnology, Kyungpook National University, Daegu 702-701, Korea - The single-stranded large
circular (LC)-sense DNA were utilized as probes for DNA chip experiments. The microarray experiment
using LC-sense DNA probes found differentially expressed genes in A549 cells as compared to WI38VA13
cells, and microarray data were well-correlated with data acquired from quantitative real-time RT-PCR. A 5K
LC-sense DNA microarray was prepared, and the repeated experiments and dye swap test showed consistent
expression patterns. Subsequent functional analysis using LC-antisense library of overexpressed genes identi-
fied several genes involved in A549 cell growth. These experiments demonstrated proper feature of LC-sense
molecules as probe DNA for microarray and the potential utility of the combination of LC-sense microarray
and antisense libraries for an effective functional validation of genes.
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Fig. 1. A schematic diagram of the production of single-stranded LC-sense DNA by the directional cloning of a human c¢DNA frag-
ment. A cDNA insert of the target gene is cloned into the multiple cloning site of an vector containing an fl replication origin. This con-
struct allows the circular sense DNA of the target gene to be rescued from the culture supernatant of bacterial transformants that were

previously infected with the helper phage, M13KO7.
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Fig. 2. Comparison of microarray data with real-time PCR results. (A) The labeled target cDNAs from the WI38VA13 (Cy3) and A549
(Cys5) cells were mixed together and hybridized to an LC-sense DNA microarray. (B) Correlation of log transformed fold-change measure-
ments (Fa) for 15 genes (13 up- or down-regulated + 2 unchanged genes) was determined by LC-sense DNA microarray and real-time RT-

PCR.
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Fig. 3. Validation of of large-scale expression profiling using a SK LC-sense DNA microarray. (A) Correlation analysis of two different
microarray experiments using LC-sense chip. LC-sense DNA probes to 5,079 human unigenes were prepared and arrayed on a glass slide.
The microarray slide was preheated and hybridized with a mixture of labeled target cDNAs. Scanned image was analyzed and displayed on
a bivariate scatter-plot. (B) A swap test was conducted for quality control, and correlation of the swap test is shown in the scatter-plot.
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Fig. 4. High-throughput functional analysis to validate genes involved in the growth of lung cancer cells. (A) Growth inhibition of A549
cells after transfection with the LC-antisense library were assessed via light microscopy 3days after transfection(200X). (i)-(iii); control treat-
ments as indicated, (iv)-(vi); A549 cells treated with different LC-antisense molecules. The data acquired from treatments with three of LC-
antisense library are shown as representative examples. (B) LC-antisense species of 360 genes were transfected into A549 cells, and the
growth rates were assessed via MTT assays in triplicate. 49 LC-antisense from the LC-antisense library showed dose dependent (50 ng, 75
ng, 100 ng) inhibition of growth in A549 as compared to sham control. Each bar value represents the meantS.D. of triplicate experiments.
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Table 1. List of 49 LC-antisenses which showed dose dependent response and remarkable inhibition of growth in A549 as compared
to WI38VA13.

No. Representative RNA Description
1 AA458982 Sodium channel, nonvoltage-gated 1 alpha
2 AA936586 Tektin 2 (testicular)
3 R83837 V-yes-1 Yamaguchi sarcoma viral related oncogene homolog
4 R38619 Fucose-1-phosphate guanylyltransferase
5 Al095013 Histone 1, H2am
6 N74284 Zinc finger protein 324
7 AAB77213 Cytochrome P450, family 24, subfamily A, polypeptide 1
8 NM_152999.2 six-transmembrane epithelial antigen of prostate 2
9 NM_007289.1 membrane metallo-endopeptidase (neutral endopeptidase,enkephalinase, CALLA, CD10) (MME),
transcript variant 2b,
10 AA490471 SPARC-like 1 (mast9, hevin)
11 AA894577 Nucleolar protein SA (56kDa with KKE/D repeat)
12 AA490911 CD99 antigen-like 2
13 H61726 Nuclear receptor subfamily 1, group H, member 3
14 R71691 TNF receptor-associated factor 1
15 AA455272 Chromosome X open reading frame 12
16 AA490209 Actin related protein 2/3 complex, subunit 1A, 41kDa
17 AA454570 Sema domain, immunoglobulin domain (Ig), short basic domain, secreted, (semaphorin) 3F
18 AA044267 Purinergic receptor P2X, ligand-gated ion channel, 5
19 Al739498 Peroxisome proliferative activated receptor, alpha
20 AA426053 Calpain 3, (p94)
21 AAT00054 Adipose differentiation-related protein
22 AA625628 accessory proteins BAP31/BAP29
23 AA455505 Unc-51-like kinase 1 (C. elegans)
24 R61289 L(3)mbt-like (Drosophila)
25 N47445 Ependymin related protein 1 (zebrafish)
26 N51614 Formin-like 1
27 AATT4619 Hypothetical protein FLJ10241
28 R42159 SH3 and multiple ankyrin repeat domains 2
29 AI357236 Protamine 1
30 BC058011 cDNA clone IMAGE:4714628
31 NM_012236.1 sex comb on midleg homolog 1
32 AA149095 dual specificity phosphatase 1
33 NM 005603.2 ATPase, Class I, type 8B, member 1,
34 AI628066 Baculoviral IAP repeat-containing 4
35 Al760844 homeo box B3
36 NM_006942.1 SRY(sexdeterminingregionY)-box15(SOX15),
37 H82442 Inhibitor of DNA binding 2, dominant negative helix-loop-helix protein
38 AA418395 Dipeptidylpeptidase 7
39 AA419015 Annexin A4
40 NM_006808.2 Sec61betasubunit(SEC61B),
41 H22445 Neuronal pentraxin I
42 AA458849 Serine protease inhibitor, Kunitz type, 2
43 AA282134 Glutaminyl-peptide cyclotransferase (glutaminyl cyclase)
44 AA625666 Lipopolysaccharide-induced TNF factor
45 AA402891 Solute carrier family 29 (nucleoside transporters), member 2
46 AA430524 Capping protein (actin filament) muscle Z-line, beta
47 AAT02487 Lymphocyte antigen 6 complex, locus G5C
48 N45129 Glutamate-cysteine ligase, catalytic subunit

49 AA026120 Basic helix-loop-helix domain containing, class B, 2
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