
Sensors and Materials, Vol. 26, No. 8 (2014) 623–635
MYU Tokyo

S & M 1029

Development of a Detection System for Expressed 
Genes in Isolated Single Jurkat Cells
Shunsuke Furutani1,2, Naoki Shozen2, Hidenori Nagai1,

Yuri Aoyama2 and Izumi Kubo2,*

1Health Research Institute, National Institute of Advanced Industrial Science and Technology,
1-8-31 Midorigaoka, Ikeda, Osaka 563-8577, Japan

2Department of Bioinformatics, Faculty of Engineering, Soka University,
1-236 Tangi, Hachioji, Tokyo 192-8577, Japan

(Received January 15, 2014; accepted July 10, 2014)

Key words:	 gene expression, single cell, RT-PCR, Jurkat cell, GAPDH

	 A novel detection system for an expressed gene in single cells based on hot cell-
direct reverse transcription polymerase chain reaction (RT-PCR) using a device for cell 
isolation was developed.  The system comprised a microscope to observe single cells 
and a thermal cycler to perform RT-PCR.  We detected the mRNA of the glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) gene in isolated Jurkat cells.  In addition to the 
observation of single cells in microchambers after cell isolation, a marked fluorescence 
increase of the RT-PCR product from a single cell was observed with this new detection 
system.  Relative fluorescence intensity (RFI), which was attributed to the level of 
GAPDH gene expression in each cell, was 2.30 ± 0.41 (ranging from 1.7 to 3.1) of the 
chambers with a single cell after RT-PCR, while that with no cells was 1.01 ± 0.01.  The 
RFI of expressed β-actin was 2.63 ± 0.70 (ranging from 1.2 to 3.3) and similar to that of 
GAPDH.  These results indicate that the gene expression level is different in each single 
cell, even when the expressed gene is a housekeeping gene, such as GAPDH and β-actin.

*Corresponding author: e-mail: kubo@soka.ac.jp


