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Gene expression profiles in peripheral blood mononuclear cells reflect
the pathophysiology of type 2 diabetes
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Akiko Shimizu *, Tsuguhito Ota ®, Masaru Sakurai *, Hirofumi Misu °,
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, Seiji Nakamura

Ryo Matoba P, Motohiko Tanino °, Ken-ichi Matsubara , Shuichi Kaneko *
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Y DNA Chip Research Inc., Yokohama, Japan
Received 19 June 2007
Available online 16 July 2007

Abstract

We hypothesized that systemically circulating peripheral blood mononuclear cells (PBM Cs) reflect the pathophysiology of type 2 dia-
betes. PBM Cs were obtained from 18 patients with type 2 diabetes and 16 non-diabetic subjects. The expression of genes in the PBMCs
was analyzed by using a DNA chip followed by statistical analysis for specific gene sets for biological categories. The only gene set coor-
dinately up-regulated by the existence of diabetes and down-regulated by glycemic control consisted of 48 genes involved in the c-Jun N-
terminal kinase (JNK) pathway. In contrast, the only gene set coordinately down-regulated by the existence of diabetes, but not altered
by glycemic control consisted of 92 genes involved in the mitochondrial oxidative phosphorylation (OXPHOS) pathway. Our findings
suggest that genes involved in the INK and OXPHOS pathways of PBMCs may be surrogate transcriptional markers for hyperglycemia-

@ 2007 Elsevier Inc. All rights reserved.

duced oxidative stress and morbidity of type 2 diabetes, respectively.

Keywords: ¢-Jun N-terminal kinase; Diabetes; DNA chip; Gene expression; Glycemic control; Oxidative stress; Mitochondria; Oxidative phosphory

lation; Peripheral blood mononuclear cell

Diabetes is caused by absolute and/or relative deficiency
of insulin action due to genetic disposition and environ-
mental factors. Therefore, the diagnosis of diabetes
requires a comprehensive understanding of hereditary
aspects as well as habit and environmental effects. A
long-term duration of diabetes causes chronic vascular
complications. The underlying mechanism causing diabetic
pathophysiology involves hyperglycemia itself and protein
glycation. Additionally, bicactive mediators such as plas-
minogen activator-1, vascular endothelial growth factor,
fatty acids, and adipocytokines secreted from the liver
and adipose tissue can cause oxidative stress and thereby
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promote insulin resistance [1] and vascular complications
[2]. We revealed one of the systemic manifestations of dia-
betes in our previous work, which showed that the hepatic
gene expression profile of patients with type 2 diabetes is
altered from that of patients without diabetes [3.4]. The liv-
ers of patients with type 2 diabetes had gene expression
profiles indicative of increased angiogenesis, a reduced
stress-defence system [3], and altered mitochondrial oxida-
tive phosphorylation (OXPHOS) [4].

Owing to the multiple and complicated causes of the
onset of diabetes, the search for conventional biomarkers
that reflect diabetic pathophysiology and predict prognosis
is an important issue. Glycated proteins such as haemoglo-
bin A ;- HbA ¢ and glucoalbumin are used as surrogate
markers for long-term glycemic control [5,6]. Albuminuria
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Effect of exercise on gene expression profile in unfractionated peripheral
blood leukocytes

Seiji Nakamura®”, Michie Kobayashi® Tomohiro Sugino ®, Osami Kajimoto®, Ryo Matoba?,
Kenichi Matsubara?

“DNA Chip Research Inc., Suehiroche, Tsurumi-ku, Yokohama 230-0045, Japan
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ARTICLE INFO

ABSTRACT

Article history:
Received 17 November 2009
Available online 27 November 2009

A 4-h bout of exercise induces immunomodulatory effects. Peripheral blood was withdrawn before, and
at 4, 8 and 24 h after the start of exercise. RNA from the unfractionated white blood cells was analyzed
using Agilent human 44 K microarray. The expression profiles were sorted into seven clusters based on
their unique time-dependent kinetics. In a separate experiment, cell-specific markers were collected

Keywaords:
Exercise

DNA microarray
Gene expression
Blood

Immune cells
Neutrophil

NK cell

and compared among the members in each cluster. Two clusters were assigned as representing neutro-
phils, one as NK cells, and another mostly as T cells. Three clusters seemed to be mixtures of several cell
types. Extension of this approach to other systems is discussed.

@ 2009 Elsevier Inc. All rights reserved.
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