
Genes pass information on biologi-
cal traits down through the gen-
erations. Except for some viruses, 

a gene is composed of highly polymerized 
compounds in a double-helix structure, 
known as deoxyribonucleic acid, (DNA). In 
the double helix, four different bases—ade-
nine (A), guanine (G), thymine (T) and cyto-
sine (C)—form pairs. The sequence of pairs 
determines the hereditary information. Even 
in a simple microorganism, there are as many 
as tens of thousands of base pairs, and all 

sequences of base pairs are different, which 
explains why DNA analysis unfailingly iden-
tifies a biological species or an individual.

“Among the four different DNA bases, A 
and T complement each other, as do G and 
C. For this reason they always form pairs. 
We have invented a chip for nucleic acid 
chromatography by capitalizing on this 
property of DNA,” explains Shigehiko 
 Miyamoto from the Frontier Biochemical & 
Medical Research Laboratories in Kaneka 
Corporation, a major general chemical man-
ufacturer based in Osaka.

The genetic testing method Kaneka has 
developed is outlined as follows. First, tissue 
of an animal or plant or a sample of a bacte-
rium or cell is taken. Then, the multiplex 
polymerase chain reaction (PCR) method is 
implemented to amplify a trace amount of 
DNA. The PCR products are mixed with de-
velopment fluid and the mixture is dropped 
onto and permeated into a test chip. A pink 
belt then appears on part of the chip to indi-
cate the existence of DNA to be detected.

It previously took at least an hour to de-
tect multiple genes at one time so specific 
DNA was separated by a method that takes 
advantage of an electric charge of electropho-
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A pink belt comes out on the test strip for each gene to be 
detected easy visual identification of multiple genes.
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Easy DEtEction of 
MultiplE GEnEs
Genetic technologies are applied in a wide variety of areas in addition to biology, including clinical 
testing, detection of allergic substances and criminal investigations. Genes are so minuscule and 
imperceptible that until now they could not be tested or analyzed without special equipment. However, 
a revolutionary system with a simple kit that paves the way for quick visual observation of multiple 
genes has recently been commercialized. Takashi Sasaki reports.

SERIES sciEncE & tEcHnoloGy

Exterior Views of Kaneka’s Genetic Detection 
chips for nucleic acid chromatography



resis from a sample 
amplified in the 
multiplex PCR be-
fore dyeing and ul-
traviolet irradiation 
for identification. In 
contrast, only about 
five to ten minutes 
are required with 
the use of the newly 
developed test chip. 
Depending on the 
chip setting it is pos-
sible to detect more 
than one gene at a time. This method requires 
no special device such as an electrophoresis 
tank or ultraviolet irradiator.

“Multiplex PCR is a method of amplifying 
multiple DNA in a sample with the use of 
artificial DNA fragments called primers and 
an enzyme called polymerase which carries 
out DNA replication,”  Miyamoto says. “This 
method is already in wide use. We, however, 
use a special primer that we have invented to 
make the subsequent process much quicker 
and simpler. Put very briefly, the primer has 
a tag that maintains its single strand state 
after PCR. After a DNA tag that is paired with 
the sequence is embedded in the test chip, 
the tag combines with another tag. That ap-
pears in the form of a color change.”

From Kaneka’s New Business Develop-
ment Department, Takaoki Saneyasu de-
scribed the advantage of this new genetic 
testing system.

“Conventionally, genetic testing required 
special equipment, and we had to bring sam-
ples back to research institutions and else-

where, and take time analyzing them,” he says. 
“With this chip for nucleic acid chromatogra-
phy, we can make a determination even at a 
hospital bedside. The system will help identify 
the causes of food poisoning and infectious 
diseases, make decisions on whether or not to 
administer medication for which the effect 
varies depending on the patient’s genes, carry 
out cancer diagnoses, and perform cell tests 
in regenerative medicine very quickly.”

In detecting multiple genes at the same 
time, the chip for nucleic acid chromatogra-
phy is highly convenient for testing of food-
borne allergens. It also enables food factories 
to easily check for the presence of transgenic 
crops. The chip was fully commercialized for 
professional use in November 2012. It is at-
tracting great expectations from medical 
professionals in developing countries that 
are inadequately equipped with genetic test-
ing facilities and from many different indus-
trial domains around the world.

Takashi Sasaki is a freelance writer.
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