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In his State of the Union address in January 2015, President
Obama launched an initiative to support research on precision
medicine for diseases such as cancer and diabetes in the hope
that personal information would significantly improve the
healthcare and quality of life of patients. The field of cancer
is much more advanced when it comes to precision medicine,
and the field of diabetes has clearly been lagging behind.
There are several reasons for this. The current classification
of diabetes into two main forms is imprecise and poor in
predicting disease outcome. A refined diabetes classification
could provide a powerful tool to facilitate the implementation
of individualised care from diagnosis in the same way as a
genetic diagnosis of monogenic forms of diabetes guides cli-
nicians to the optimal treatment [1]. This will require a much
more comprehensive view than the current praxis of diagnos-
ing diabetes based simply on measuring glucose. Diabetes
results from a collision between a genetic predisposition and
an affluent environment, and we need a more systematic ap-
proach to learn how this interaction leads to the disease. This
could be achieved by combining some of the approaches pre-
sented in the symposium entitled ‘New approaches beyond
genetics’ at the 2015 EASD annual meeting. The presenta-
tions included information on variation in the genome

(DNA) with variation in the expression of genes (RNA)
and proteins in different tissues. In a related mini-review
in this issue, Jerzy Adamski discusses how this is linked
to a unique metabolite profile [2], while Bernd Mayer
considers how it reflects the interaction between genome
and environment [3]. The genetic information may not be
stable, as epigenetic processes (DNA methylation, histone
modifications, microRNAs, etc.) can induce reversible
changes in the genome. Glucotoxicity is considered a cen-
tral mechanism for deterioration of islet function and de-
velopment of diabetic complications [4]. Furthermore,
glucose is a strong trigger of histone modifications and,
thereby, changes in gene expression, as exemplified by
glucose-induced changes in the expression of the proin-
flammatory TXNIP gene in the kidney, which are mediat-
ed by histones [5]. Exploring glucotoxicity will require
chromatin immunoprecipitation with massively parallel
DNA sequencing (ChIP sequencing) of blood and tissues
from hyperglycaemic individuals to identify the most
glucose-sensitive genes and pathways.

While several groups have provided novel data on gene
expression in adult human pancreatic islets [6–8] from pa-
tients with and without diabetes, this may not capture the
whole process leading to beta cell dysfunction in type 2 dia-
betes, as a reduced beta cell mass could also be programmed
during the fetal period, as reported for KCNQ1. Expression of
KCNQ1 was normal in adult islets but methylated and
imprinted in fetal islets [9]. Therefore, RNA sequencing of
fetal islets should help to identify genes that might potentially
be subject to imprinting during the intrauterine period [10].
We often assume that the same alleles confer the same risk
when inherited from the mother and the father, but genes that
are subject to imprinting often show a unique parent-of-origin
transmission, which means that the maternal and paternal al-
lele may have opposite effects [11].
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Combining all this information can generate important bi-
ological information on disease pathogenesis, but will not ex-
plain why certain individuals are more prone to developing
complications and or how a certain individual will respond to
treatment—to do this we also need information on outcome,
disease progression and treatment. Such information cannot
be obtained from randomised controlled trials; instead, there is
a wealth of unexplored information in patient records. We
therefore need access to the health records of patients, includ-
ing clinical chemistry measurements, diagnoses (ICD codes)
and information from drug prescription registries. In the
Nordic countries this is possible by linking the unique person-
al identifier, the person number, to such registries after insti-
tutional review board approval. Combining all available infor-
mation to obtain a systematic picture of the disease (systems
medicine) and linking this to detailed patient information will
represent a first step towards precision medicine. This may not
only improve the health and quality of life of patients, but also
help the pharma industry to better stratify patients for drug
trials and thereby reduce the costs associated with the devel-
opment of new drugs.
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