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SUMMARY

Visfatin or pre-B cell colony-enhancing factor
(PBEF) is a pro-inflammatory adipokine expressed
predominantly in visceral fat. C948T polymorphism in
the PBEF is believed to be associated with the risk of
type 2 diabetes. However, this correlation is still a
matter of controversy. It is difficult to study functional
aberration in the human wild and mutated types of
PBEF in the pathogenesis of type 2 diabetes. The
author used a new gene ontology technology to predict
the molecular function of the human wild and mutated
types of PBEF. There was no functional difference
between the wild and mutated types of PBEF. This
appears to support the null effect of this polymorphism
in patient clinical findings. This polymorphism might
not be an important factor, having a null effect in the
pathogenesis of diabetes mellitus.

INTRODUCTION

Visfatin (also known as pre-B cell colony-enhancing

factor, or PBEF; NM_005746) is a pro-inflammatory

adipokine expressed predominantly in visceral fat

(1,2). It is generally accepted that the C948T

polymorphism in PBEF might be associated with an

increased risk of type 2 diabetes. Increasing

concentrations of PBEF are independently and

significantly associated with type 2 diabetes (3).

However, studies on the association between the

polymorphism and clinical findings have yielded some

inconsistent findings (4). Bottcher et al. found that the

C948T variant was associated with 2-h plasma glucose

and fasting insulin concentrations. They have

suggested that genetic variation in the PBEF gene may

have a minor effect on visceral and sc PBEF mRNA

expression profiles (4).

However, the role of the C948T change needs a

systematic theoretical explanation. To study the

functional difference due to gene polymorphism is

hard. Fortunately, the new development in

bioinformatics can be applied in nanoscale genomics

and proteomics research. In this study, the author used

a new gene ontology technology to predict the

molecular function of human PBEF. Gene ontology is

a fundamental knowledge that provides not only

standards for annotating and indexing biological
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information, but also the basis for implementing

functional classification and interpretation models (5).

It can be applied to study the expression of biological

molecules (5). The aim of this study was to investigate

the effect of C948T polymorphism in PBEF on

phenotypic expression.

MATERIALS AND METHODS

Getting the sequence and mutation assignment

The Pubmed database was used for data mining of

the amino acid sequence for human PBEF. Then the

assigned C948T mutation was performed.

Prediction of molecular function and
biological process

The author performed prediction of the molecular

function and biological process of PBEF in the wild

and mutated types using a novel gene ontology

prediction tool, GoFigure. GoFigure is a computa-

tional algorithm tool which has been recently deve-

loped in gene ontology. The tool is available online at

http://udgenome.ags.udel.edu/gofigure/. The tool

accepts an input DNA or protein sequence, and uses

BLAST to identify homologous sequences in gene

ontology annotated databases. The approach is to use

BLAST search to identify homologs in public

databases that have been annotated with gene ontology

terms. These include SwissProt, Flybase (Drosophila),

the Saccharomyces Genome Database (SGD), Mouse

Genome Informatics (MGI) and Wormbase

(nematode). The contents of the results will show

results for molecular function as well as biological

process of the studied protein (6). 

RESULTS

Sequence of human PBEF

From searching the database, the sequence of human

PBEF was derived and the G948T mutation was

performed.

Prediction of molecular function

Using the GoFigure server, molecular functions of

the wild and mutated types of PBEF were predicted.

The molecular function of the human wild and

mutated types of PBEF was found to be the same and

is presented in Figure 1. A summary on the molecular

function of the human wild and mutated types of

PBEF is presented in Table 1.
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Wild type Mutated type

Molecular function Oxidoreductase
activity, transferase
activity, cytokine
activity

Oxidoreductase
activity, transferase
activity, cytokine
activity

Biological process Cell-cell signaling,
signal transduction,
positive regulation
of cell proliferation,
metabolism

Cell-cell signaling,
signal transduction,
positive regulation
of cell proliferation,
metabolism

Table 1. Summary on the molecular function and

biological process of human wild and mutated types

of pre-B cell colony-enhancing factor

Figure 1. Expected molecular function of wild and

mutated types of pre-B cell colony-enhancing factor.



DISCUSSION

Visceral and subcutaneous adipose tissue displays

important metabolic differences that underlie the

association of visceral obesity with obesity-related

cardiovascular and metabolic alterations (7). PBEF is

identified as an adipokine, which is predominantly

secreted from visceral adipose tissue in humans (7).

PBEF is a cytokine that is highly expressed in visceral

fat and its blood levels correlate with obesity (1). This

cytokine exhibits insulin-mimetic effects and

correlates strongly with visceral obesity (8). It is

originally isolated as a secreted factor that promotes

the growth of B cell precursors and has recently been

found to act as an insulin analog on the insulin

receptor; its pathophysiological role in humans

remains largely unknown (1,2). Bailey et al. have

proposed that the polymorphism in the PBEF gene

could influence plasma insulin levels (8).  C948T

polymorphism in the PBEF is believed to be

associated with the risk of type 2 diabetes (1).

However, there is still a controversy in this correlation.

Recently, Pagano et al. noted that BCEF was not

related to insulin resistance either as assessed by

homeostasis model assessment or during lipid infusion

(9). Clarification of the exact effect of this

polymorphism is needed.

Based on the recent advances in the genomics

technology, current microarray technologies permit

the examination of gene expression patterns of tens of

thousands of genes. One challenge facing the biologist

interpreting such data is recognizing the function of

many of the hits identified in a single experiment (6).

While one can check the literature, a rapid means to

get some idea of potential function of a gene product

is to obtain the ontology terms that describe the gene

(6). The gene ontology is developed for this specific

purpose. At present, many gene ontology tools are

constructed and launched. In this study, the author

used a gene ontology tool to predict the function of the

human wild and mutated types of PBEF.

According to this study, there is no functional

difference between the wild and mutated types of

PBEF. Therefore, there should be no difference in the

effect of the wild and mutated types of PBEF in type 2

diabetes. This can support the null effect of this

polymorphism on patient clinical findings. This

polymorphism might not be an important factor in the

pathogenesis of diabetes mellitus. Conclusively, the

C948T polymorphism in PBEF in type 2 diabetes

might bring no aberration in phenotypic expression.
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