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To establish a method to evaluate the quality of the printed  a kind gift from Dr. Jingbo Zhang (Chinese Academy of Medical
microarray and DNA fragments’ immobilization. The Sciences). The reagents that were used in this experiment are as
target gene fragments that were made with the restriction  follows: cell culture medium1640 and fetal bovine serum (Gibco-
display PCR (RD-PCR) technique were printed on a BRL), guanidine thiocyanate (Sigma), DEPC (Sigma) reverse
superamine modified glass slide, then immobilized with ~transcriptase AMV (Takara), Taq DNA polymerase (Takara),

UV cross-linking and heat. This chip was hybridized with ~ DNase | (Takara), cy3-dCTP and universal primer cy3-
universal primers that were labeled with cy3-dUTP, aswell UTTGGCTGGTGTGGATC (Amersham Pharmacia), CMT-GAPS

as cDNA that was labeled with cy3-dCTP, as the coated glass (Corning Co.), and primers (primer A, 5'-gtaaaacgacgg

conventional protocol. Most of the target gene fragments ~©ca9t-3" primer B, 5™-caggaaacagctatgac-3’) in a pMD18-T vector
on the chip showed positive signals, but the negative 12tWere synthesized by Bo-Ya Corp., Shanghai.

control showed no signal, and vice versa. We established a
method that enables an effective evaluation of the quality
of the microarrays.

Methods The total RNA of the SH-SY5Y cells was extracted by
acid guanidinium thiocyanate-phenol-chloroform  extraction
(Chomczynski and Sacchi, 1987).

The target gene fragments preparation. The clones, selected from
the library that was constructed by RD-PCR technique methods
with a pMD18-T vector, were amplified with primers A and B. The
PCR products were purified with CTAB (Zhang and Weiner, 2000),
Introduction and the precipitation was dissolved in [0 water. The

concentration was determined with a Beckman DU530 UV
Presently, the gene chip has been broadly used in the study @ifectrometer. The final concentration of each was adjusted to
functional genomics, such as discovering the related genes 8f3 mg/ml with DMSO and water. The DMSO concentration was
tumors (Cooper 2001; Nishizulet al, 2002; Selaret al, ~ 90% (V). _
2002) and induced differentiation (Dietet al, 2000 The cDNA microarray was produ_ced by spot’ung the tgrget gene
Truckenmilleret al, 2001). In order to acquire an accurate segments on special glass slides with Cartesian 5500 MicroArrayer,

result, the qualities in various respects of the chip must b8 farget gene fragment was printed 3 times, then the DNA of the
carefully checked. Still, only a few methods for detecting thetarg;;et genes were cross-linked by ultraviolet irradiation, baked in
' C for 2 h, and maintained in closed containers until application.

g}fg‘g{gg%igg;aﬁ E)e;nal:p;gg(’j\i Alr:nzzs)z;tridyizvt\snuse ach array had 180 different gene fragments for a total of 540
al., 1998) thereforeqthe known sequence tags in goth en(?s &F ots.
N ’ q 9 Twenty g total RNA was added to the labeling reaction. Five

target gene fragments are printed on the glass. A method WARTP dGTP and dTTP (10 mmolfl) andutLdCTP (10 mmol/)
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established to check the post-printed chip. 1.5ul cy3-dCTP (1 mmolll), 21g oligo (dTy), 15U AMVR, Nasin
20U and water were added to the total volume ofil50he
Materials and Methods sample was incubated in°@for 1 h. After purification with a

DNA purification Kit (Takara), the purified and labeled DNA was
Materials The SH-SY5Y cell line that was used in this study was successively dissolved in a pre-hybridization solutiorx $5C,

0.1% SDS and 25% Formamide). The universal primer was
*To whom correspondence should be addressed. resuspended in a hybridization solution (25% formamideSSC,

Tel: 86-20-61648210, 36622203; Fax: 86-20-61647755, 36622203 0.1% SDS) to 1@moll. These products were respectively
E-mail: wenli@fimmu.edu.cn denatured in 9& for 5 mins, centrifuged, then cooled. A BI5
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Fig. 1. The result of cy3-dUTP labeled universal primer's Fig. 2. The result of cy3-dCTP labeled cDNAs hybridization
hybridization

complicated. The procedure consists of the following:
hybridization mixture was added to the surface of the microarraygisposing of the substrate, preparation of target genes,
which had been previously immersed in a pre-hybridizationprinting, immobilizing, labeling of the probe, hybridizing,
medium for 45 min. After a 8-h hybridization, the microarray was scanning, and analyzing. The high quality of the microarray is
washed in % SSC/0.1% SDS, 04SSC/0.1% SDS, 04SSC,  a prerequisite for achieving reliable results. So, there are many
H.O and alcohol, then the chip was desiccated at room temperaturguality control technologies in the process, such as the
The chips were scanned with Scanarray lite (GSI Lumonics Co). treatment of the slide surface, reduction of the noise, selection
of target gene fragments. In the process of post-printing, there
Results are few effective methods to check the quality. Some target
gene fragments were misprinted. This resulted in there being a
Figure 1 shows the hybridization result of the Cy3-dUTPmjsdetection in the analyzing procedure. Some of the
labeled universal primer under a condition of 80% lasefinvestigators used certain fluorescent substances, as well as
energy and 70% GMT. There was no signal on the negativgideo surveillance; however, this cannot detect the
control spot (printing 50% DMSO) on the last row. In the linesimmobilization quality. Because the DNA quantity on the chip
of 6, 17, there were three points that showed no signal. In thg tiny; therefore, satisfactory results are generally difficult to
lines of 18, 19, there were individually three points where thexchieve (personal correspondence).
signal was very faint when probed with a cy3 labeled The target genes that are fixed in the gene expression-
sequence tag. When hybridized with the cy3-dCTP labeleg@yrofiling chip have two forms. One is part of the genes; the
cDNA, it showed that there was no signal at the same place gther is the full length of the genes. Partial genes are produced
with the universal primer (Fig. 2). There are also six points inpy amplification with specific primers (Richmoetial, 1999;
the two lines (lines of 15, 20) where the signals did not appeajyej et al, 2001). Some companies and research units have
developed software that quickly seeks the primers; for
Discussion example PrimeArray (Raddagzt al, 2001), arraydesigner 2.0
(Premier Biosoft International Co.). The full length of the
Following the completion of the Human Genome Project, thegene products that are amplified from the clone vector
post-genomics era will focus on the gene expression patterrilaxwell and Davis, 2000) have the sequence tag, but the tag
of all kinds of organisms and gene functional research. Theontains a low complexity sequence, such as polyG or polyT.
gene chip technique has become a powerful tool folConsequently, they do not have a common sequence tag that is
completing this task, because the chip technology has beewitable for hybridization detecting. In this experiment, we
characterized as the platform of high output, sensitivity, speedjsed the RD-PCR technique to prepare the target gene
and accuracy. fragments; the length of the fragments ranges from 250 bp to
Currently, cDNA microarray is most-commonly used to 750 bp. This makes hybridization dynamics uniform. Another
study gene expression profiing. Though many of thefeature is that the fragments possess a general sequence tag.
processes have been automated, the operation is stits Tm is about 6@, which is correct for stringent
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target

gene , Nybridization detect
primerA fragment CTAGGTGTGGTCGGTTU-cy3

TTGGGTTTGGCTGGTGTGGATC GATCCACACCAGCCAAACCCAA
*cy3-UTTGGCTGGTGTGGATC >300bp
— AACCCAAACCGACCACACCTAG CTAGGTGTGGTCGGTTTGGGTT
primerB

immobilization on the glass

ceecvsoccce

Fig 3. The principle of detection with cy3-dUTP labeled universal primer.

hybridization. We used the cy3-dUTP labeled universal primephenomenon or a less fixed-volume on the slide existed,
to hybridize with the chip. The result showed that there weravhich indicates that it is important to examine the spot quality
two gene fragments that showed no signals, and two gen@s order to ensure that the microarray results are reliable.
that were very faint. When the cy3-dCTP labeled cDNA wasDetection with cy3-dUTP labeled universal primers is a
hybridized, two target genes (in the lines of 6, 17) showed theimple and effective method to evaluate the microarrays that
same results as those of the labeled universal primers, whikre made with the RD-PCR technique.

the other two genes (in the lines of 18, 19, whose signals were
very feeble in the universal primer) had no signals. This ma
be because the fixed volume on the slide was tiny. Th

a_d ditional tvyo target genes (in the lines of 15, 20) showed r.]%homczynski, P. and Sacchi, N. (1987) Single-step method of

signals, which may_b_e because of the low gene EXPressIon pna ™ isolation by acid guanidinium thiocyanate-phenol-

level and th<=T s_,en_S|t|V|ty of the clone that was selecte(_:l With  <hioroform extractionAnal. Biochem162 156-159.

RD-PCR. This indicates that the four gene fragments might beooper, C. S. (2001) Applications of microarray technology in

misprinted or immobilized poorly. At the same time, it was  preast cancer resear@reast Cancer Re§, 158-175.

possible to conclude the quality of printing from the size andietz, A. B., Bulur, P. A., Knutson, G. J., Matasic, R. and Vuk-

extent of the circle of points. Figure 3 shows the principle of Pavlovic, S. (2000) Maturation of human monocyte-derived

universal primer hybridization. dendritic cells studied by microarray hybridizatidBiochem.
The following may have caused the misprinting in the Biophys. Res. Commu&/5 731-738.

printing procedure: (1) The sample volume in the 384 welldMaxwell, S. A. and Davis, G. E. (2000) Differential gene

plate was too large. We used the pins that were purchased expression in p53-mediated apoptosis-resistant vs. apoptosis-

. sensitive tumor cell linesProc. Natl. Acad. Sci. USA7,
from Telechem Co. If the sample volume is more than 15- 13009-13014.

20“".“ Wi" result in an vaious reduction of printing Nishizuka, 1., Ishikawa, T., Hamaguchi, Y., Kamiyama, M.,
materials in the later _spottmg s_tages. Usually, the sample Ichikawa, Y., Kadota, K., Miki. R, Tomaru, Y., Mizuno, Y.,
volume of one transferring can print 150-200 points. (2) Inthe  ominaga, N., Yano, R., Goto, H., Nitanda, H., Togo, S.,
target gene solution, there was some insoluble substance, vasushi, Y., Hayashizaki, Y. and Shimada, H. (2002) Analysis
which could block the pins. There are generally four methods of gene expression involved in brain metastasis from breast
to precipitate the PCR products; with ethanol, isopropanol, cancer using cDNA microarragreast Cancer9, 26-32.

CTAB or the filter membrane (Telechem Co.). DNA is often Raddatz, G., Dehio, M., Meyer, T. F. and Dehio, C. (2001)
difficult to dissolve in water with ethanol or isopropanol  PrimeArray: genome-scale primer design for DNA-microarray
precipitation. DNA sedimentation is easily resuspended with _constructionBioinformatics 17, 98-99.

CTAB, but the protocol time is too long. There is lessRichmond, C. S., Glasner, J. D., Mau, R., Jin, H. and Blattner, F.
insoluble material with the membrane filtration method, but it R (1999) Genome-wide expression profiling Eischerichia

. . . . ; coli K-12. Nucleic Acids Re®7, 3821-3835.
is expensive. (3) Particular care must be given to the pins. Th§elaru E M. Zou T. Xu. Y. ’Shustova V. Yin J. Mori Y.

eferences

pins need to be correctly stored and cleaned with a special
solution, or else their usability will be compromised.
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