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Context: Lifestyle factors mediate epigenetic changes that can cause chronic diseases. Although
animal and laboratory studies link epigenetic changes to diabetes, epigenetic information in
women with gestational diabetes (GDM) and type 2 diabetes is lacking.

Objective: This study sought to measure epigenetic markers across pregnancy and early postpar-
tum and identify markers that could be used as predictors for conversion from GDM to type 2
diabetes.

Design: Global histone H3 dimethylation was measured in white blood cells at three time points:
30 wk gestation, 8–10 wk postpartum, and 20 wk postpartum, from four groups of women with
and without diabetes.

Setting and Participants: A total of 39 participants (six to nine in each group) were recruited
including: nondiabetic women; women with GDM who developed postpartum type 2 diabetes;
women with GDM without postpartum type 2 diabetes; and women with type 2 diabetes.

Main Outcome Measure: Percentages of dimethylation of H3 histones relative to total H3 histone
methylation were compared between diabetic/nondiabetic groups using appropriate comparative
statistics.

Results: H3K27 dimethylation was 50–60% lower at 8–10 and 20 wk postpartum in women with
GDM who developed type 2 diabetes, compared with nondiabetic women. H3K4 dimethylation
was 75% lower at 8–10 wk postpartum in women with GDM who subsequently developed type 2
diabetes compared with women who had GDM who did not.

Conclusions: The percentage of dimethylation of histones H3K27 and H3K4 varied with diabetic
state and has the potential as a predictive tool to identify women who will convert from GDM to
type 2 diabetes. (J Clin Endocrinol Metab 101: 2396–2404, 2016)

Women with a history of gestational diabetes (GDM)
are at increased risk of cardiovascular disease (1)

and their offspring have an increased risk of metabolic
syndrome, diabetes, and cardiovascular disease (2–4). In

Australia, the prevalence of GDM is projected to increase
by almost 50% to an estimated 13% of pregnancies (5).
GDM is a strong population predictor of subsequent de-
velopment of type 2 diabetes, with a greater than 7-fold
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increase in risk of development of type 2 diabetes com-
pared with women with normal blood glucose levels in
pregnancy (6). There is increasing evidence that lifestyle
factors including diet and exercise lead to the onset of
chronic diseases including diabetes and influence the pro-
gression of GDM to type 2 diabetes (7). In women with
GDM, the development of better predictors for the sub-
sequent development of type 2 diabetes would enable tar-
geted intervention programs to be implemented to reduce
the disease burden of type 2 diabetes.

Environmental exposures can induce the onset of dis-
eases, including diabetes, through epigenetic changes. Epi-
genetic changes alter the activity of genes and may be con-
sidered as a type of metabolic memory. Epigenetic changes
are causally linked with diabetes (8–10) and precede its
onset. For example, pancreatic cells from diabetic tissue
had greater than 100 genes with epigenetic modifications
that influenced insulin secretion, where the epigenetic
changes were attributable to lifestyle factors including
high body mass index (11). Maternal undernutrition dur-
ing conception induces life-long and tissue-specific epige-
netic alterations affecting energy balance in the offspring
(12). In diabetic women the in-utero fetal environment
increases the risk for the development of obesity in the
offspring with strong evidence for the involvement of epi-
genetic mechanisms (13).

Epigenetic changes are due to nonmutagenic modifica-
tions of genes or to the histones that package the DNA into
chromatin. Methylation of lysine residues on histones can
mediate changes in gene expression caused by environ-
mental factors. Histone methylations may increase or de-
crease the expression of genes depending on factors in-
cluding the particular gene histone site that is methylated.
Genes with altered activity related to diabetes, lipid, and
glucose metabolism include NF�B-p65, peroxisome pro-
liferators–activated receptor gamma (PPAR-�), Pdx1,
PTEN, and glut4 (14–21) Histones can be methylated on
different lysine residues. There are a number of examples
of altered methylation levels of histone 3 (H3) lysines that
are linked to diabetes. For example, exposure of human
monocytes to glucose resulted in increased H3K4 meth-
ylation leading to up-regulated expression of PTEN (20).
Glucose exposure decreased H3K9 methylation resulting
in increased NF�B-p65 expression in human microvascu-
lar endothelial cells (15, 22). Methylation of H3K27 in
adipocytes is a component of PPAR-�1-induced adipo-
genesis (23). In mouse hepatocytes demethylation of
H3K36 was critical for gluconeogenesis (24). Acquisition
or removal of methylation of H3K79 regulates adipogen-
esis through the transcription activation or repression of at
least 47 genes including PPAR-� in mouse embryonic fi-
broblasts (25). Of the three methylation states of histones

(mono, di, and tri), dimethylation is most clearly linked
with diabetes in human monocyte and lymphocyte studies
(20, 26, 27).

Although maternal hyperglycemia induces epigenetic
modifications of genes in the offspring, causing obesity
and diabetes, little is known about epigenetic factors in
women who convert from GDM to type 2 diabetes. In this
study we measured levels of lysine dimethylation in five
histones: H3K27, H3K4, H3K79, H3K36, and H3K9 in a
longitudinal study of women during pregnancy and early
postpartum. Our hypothesis was that there are quantifi-
able differences in global histone methylation levels be-
tween women that suggest an increased risk of conversion
from GDM to type 2 diabetes. Given that this work was
exploratory, we could not predict the direction of meth-
ylation patterns. Identification of epigenetic markers to
predict conversion from GDM to type 2 diabetes provides
the potential to screen for women at highest risk of devel-
oping type 2 diabetes, who could then be targeted for
lifestyle interventions.

Materials and Methods

Participant recruitment and inclusion criteria
Participants were recruited at Sunshine Hospital and Deakin

University, Melbourne, Australia. The experimental protocol re-
ceived ethics approval from Melbourne Health Human Research
Ethics Committee (HREC-12-MH-94), Western Health Gover-
nance (2012–093), and Deakin University (2012–254). All par-
ticipants gave their written, informed consent.

Initially a total of 39 pregnant women were recruited over 12
months. These included nondiabetic women, women with type
2 diabetes, and women with GDM. The selection criteria were
based on fasting glucose levels, oral glucose tolerance test
(OGTT) during pregnancy, and diabetic history. The inclusion
criteria were as follows: nondiabetic women with fasting glucose
less than 5.1 mmolfl and a 2-hour glucose less than 8.5 mmolfl
following 75-g OGTT, women with GDM with fasting plasma
glucose at least 5.1 mmolfl and/or 2-hour glucose at least 8.5
mmolfl following 75-g OGTT (International Association of Di-
abetes and Pregnancy Study Groups Recommendation/World
Health Organization diagnostic criteria for GDM), women with
diabetes mellitus in pregnancy with fasting plasma glucose at
least 7.0 mmolfl and/or 2-hour glucose at least 11.0 mmolfl fol-
lowing 75-g OGTT, and women with pre-existing type 2 diabe-
tes diagnosed before pregnancy. It was estimated that 25% of the
women who initially consented to the study would drop out
before the end of the study and thus the final sample size would
be at least 24 (six per group). With a sample size of six to nine
participants in each arm, the study was powered to detect an
effect size of greater than 20% over three collection points with
a two-sided 5% significance level.

Blood samples were collected and analyzed to identify differ-
ences in levels of histone modification at three time points: 30
weeks’ gestation, 8–10 weeks’ postpartum, and 20 weeks’ post-
partum for all women.
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At 8–10 weeks’ postpartum and at 20 weeks’ postpartum a
further OGTT was carried out prior to the laboratory blood
analyses for epigenetic markers. Based on the 20-week OGTT
results, women with GDM were grouped into two categories:
those who had GDM, but without postpartum type 2 diabetes,
and women who had GDM who had developed postpartum type
2 diabetes (fasting glucose � 7.0 mmolfl and/or 2-hour glucose �
11.0 mmolfl). Nondiabetic women and those with pre-existing
type 2 diabetes did not have a postpartum OGTT.

The criteria for exclusion from participation were: women
with severe mental illness or substance abuse in the 3 months
prior to the study, women who had difficulty communicating in
English, women who were less than 18 years of age, and heavy
smokers (� 20 cigarettes/d).

Women participated in the study for 8 months and completed
a brief survey to establish ethnicity, number of pregnancies, fam-
ily history of diabetes and treatment, including medications that
might affect glucose levels. Study nurses collected blood samples
(10 mL) from each participant at their homes at the three time
points.

Blood processing
Whole blood was separated by layering on Ficoll-PaqueTM

PLUS (GE Healthcare) and centrifuged at 400� g for 40 minutes.
Layers of plasma, buffy coat, granulocytes, and red blood cells
were collected separately and stored at �80°C. The buffy coat
was washed in PBS, stored at �80°C, and used for histone meth-
ylation analysis. All analyses were conducted in a Physical Con-
tainment Level 2 Laboratory and cell isolation was completed in
a type 2 Bio-hazard cabinet.

Histone methylation analysis
The dimethylation status of H3 at five lysine sites was mea-

sured in white blood cells at three time points. Buffy coat lysates
were prepared using 250 �L of 5% (w/v) SDS in 10mM Tris-HCl
(pH 7.5) lysis buffer (TBS). Lysates were homogenized by re-
peatedly passing the lysate through a 21-gauge needle followed
by sonication (15 pulses, 40% power output, 30% duty cycles,
Microson XL2000 Ultrasonic Cell Disruptor, Misonix) on ice in
1X EDTA-free inhibitor cocktail (Roche Diagnostics). The total
protein content of cell extracts was measured using the BCA
Protein Assay Kit (Pierce) calibrated against BSA standards. Ly-
sates (60 �g) were fractionated by SDS-PAGE on a 12% gel and
transferred to nitrocellulose membranes (Whatman). Mem-
branes were then stained with 0.1% Ponceau S (Sigma-Aldrich).
The Ponceau S stain was removed with 0.1% NaOH. After 1
hour blocking in 5% (w/v) milk powder in TBS at room tem-
perature, membranes were exposed overnight at 4°C to H3 an-
tibodies (Methyl-Histone H3 Antibody Kit No. 9847, Gen-
esearch Australia) diluted in 1/1000 in 1% BSA in TBS.
Membranes were washed in TBS, and antibodies were detected
using 1/2000 dilution of horseradish peroxidase–conjugated
goat antirabbit secondary antibody (Millipore) in 1% BSA in
TBS for 45 minutes at room temperature. Membranes were
rinsed in TBS with 0.1% Tween 20 (Sigma-Aldrich). Proteins
were detected by enhanced chemiluminescence (Immobilon
Western Chemiluminescent HRP Substrate, Life Sciencea) and a
LAS-3000 FujiFilm Lumino-Image Analyzer (Fuji Photo Film).
Blots were stripped for 5–10 minutes using Reblot Plus Strong
(Life Science) solution and then reprobed with anti-�-actin
monoclonal antibody (Sigma-Aldrich) diluted 1/5000 to deter-

mine the protein loading for lysates. Densitometry to quantify
results was performed using Fuji Film Multi Gauge V3.0 com-
puter software, and ratios for protein levels were calculated rel-
ative to �-actin and total H3 expression.

Statistical methods
All data were analyzed using one-way ANOVA and results

are expressed as mean � SD. Where the Levene’s test for equality
of variance was found to be significant, a Welch’s adjusted F test
was used. Tests for normality demonstrated that data for H3K79
were not normally distributed. A log transformation was per-
formed to achieve normality and this data was used in all sub-
sequent analyses. Mean and SD for untransformed H3K79 data
are presented. When equality of variance was confirmed, post-
hoc tests were conducted using Tukey’s Honest Significant Dif-
ference Test. Games-Howell tests were conducted when this as-
sumption was violated. Data were analyzed using SPSS version
23.0 and results were deemed significant when P � .05.

Results

Recruitment outcomes
Overall, 86 women were invited and 39 (45%) con-

sented to participate in the study. There was an 18% de-
crease out of seven women between the time of consent
and final data collection. Those who dropped out were
excluded from the study. The total number of participants
with full data collection was 27 and per group ranged from
six to eight. The population characteristics are indicated in
Table 1.

Epigenetic analyses
The dimethylation status of H3 at five different lysine

sites (H3K27, H3K4, H3K79, H3K36, and H3K9) was
measured in all participating women at 30 weeks’ gesta-
tion, 8–10 weeks’ postpartum’ and 20 weeks’
postpartum.

H3K27 dimethylation was 50–60% lower at 8–10
weeks’ and 20 weeks’ postpartum in white blood cells
from women with GDM who developed type 2 diabetes,
compared with the nondiabetic group (8–10 wk; P � .01;
20 wk, P � .05), and at 20 weeks’ postpartum in GDM
women who did not develop type 2 diabetes (20 wk; P �
.05) (Figure 1). H3K27 dimethylation was much higher in
women with pre-existing type 2 diabetes than in nondia-
betic women in pregnancy and the early postpartum pe-
riod (30 wk gestation, P � .05; 8–10 wk postpartum, P �
.01; 20 wk postpartum, P � .05) (Figure 1). A more than
15-fold greater dimethylation of H3K27 was found at
8–10 weeks’ postpartum and a greater than 5-fold in-
crease was detected in pregnancy and at 20 weeks’ post-
partum in women with pre-existing type 2 diabetes, com-
pared with women with GDM who subsequently
developed type 2 diabetes (30 wk gestation, P � .05; 8–10
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wk postpartum, P � .01; 20 wk postpartum, P � .05)
(Figure 1).

H3K4 dimethylation was approximately 50% lower in
pregnant women with GDM who subsequently developed
type 2 diabetes compared with women who had GDM and
did not develop type 2 diabetes; however, this did not
achieve statistical significance (P � .05) (Figure 2). At
8–10 wk postpartum, in women with GDM who devel-
oped type 2 diabetes, H3K4 dimethylation was approxi-
mately 80% lower than in women who had GDM and did

not develop type 2 diabetes (P � .01) (Figure 2). At the
three time points in pregnancy and postpartum, H3K4
dimethylation in women with pre-existing type 2 diabetes
was up to 4-fold higher than in women with GDM who
developed type 2 diabetes (30 wk gestation, P � .001;
8–10 wk postpartum, P � .01; 20 wk postpartum, P �
.001) (Figure 2).

H3K79 dimethylation was lower both in women with
GDM who developed type 2 diabetes (30 wk gestation,
P � .001; 8–10 wk postpartum, P � .01; 20 wk postpar-

Figure 1. Dimethylation levels on H3K27 expressed as a percentage of total H3 levels at three time points, 30 wk pregnancy, 8–10 wk
postpartum, and 20 wk postpartum. Comparison of H3K27 dimethylation between nondiabetic women, women with GDM who did not develop
type 2 diabetes, women with GDM who converted to type 2 diabetes, and women with pre-existing type 2 diabetes, across the three time points.
Values are expressed as a mean percentage of arbitrary units � SD normalized against total H3 levels. Asterisks indicate significant difference
between samples: *, P � .05; **, P � .01; ***, P � .001.

Table 1. Clinical and Anthropometric Data at 20 Weeks’ Postpartum

Population Characteristics Nondiabetic
GDM Who Did Not
Develop T2DM

GDM Who
Developed T2DM Preexisting T2DM

No. of participants 7 8 6 6
Age, y 36.7 � 3.0a 32.3 � 6.1a 36.8 � 4.4a 38.2 � 9.3a

Country of birth (n)
Australia (4) Australia (1) Australia (1) India (1)
NZ (1) NZ (1) India (3) Kuwait (1)
Japan (1) UK (1) Sri Lanka (1) El Salvador (1)
India (1) India (3) China (1) Philippines (1)

Sri Lanka (1) Vietnam (1)
China (1) Samoa (1)

Parity (n)
P (4) P (4) P (2) P (1)
M (3) M (4) M (4) M (5)

Family history of diabetes (n)
Y (0) Y (6) Y (5) Y (5)
N (7) N (2) N (1) N (1)

Abbreviations: P, primipara; M, multipara; N, no; NZ, New Zealand; T2DM, type 2 diabetes; Y, yes.
a Mean � SD.
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tum, P � .05) and women with GDM who did not develop
type 2 diabetes (30 wk gestation, P � .001; 8–10 wk post-
partum, P � .01; 20 wk postpartum, P � .001), compared
with nondiabetic women (Figure 3). H3K79 dimethyla-

tion was slightly higher in women with GDM who con-
verted to type 2 diabetes compared with women who did
not develop type 2 diabetes at the three time points across
pregnancy and postpartum (30 wk gestation, P � .05;

Figure 2. Dimethylation levels on H3K4 expressed as a percentage of total H3 levels at 30 wk pregnancy, 8–10 wk postpartum, and 20 wk
postpartum. Comparison of H3K4 dimethylation between nondiabetic women, women with GDM who did not develop type 2 diabetes, women
with GDM who converted to type 2 diabetes, and women with pre-existing type 2 diabetes, across the three time points. Values are expressed as a
mean percentage of arbitrary units � SD normalized against total H3 levels. Asterisks indicate significant difference between samples: *, P � .05;
**, P � .01; ***, P � .001.

Figure 3. Dimethylation levels on H3K79 expressed as a percentage of total H3 levels at 30 wk pregnancy, 8–10 wk postpartum and 20 wk
postpartum. Comparison of H3K79 dimethylation between nondiabetic women, women with GDM who did not develop type 2 diabetes, women
with GDM who converted to type 2 diabetes, and women with pre-existing type 2 diabetes, across the three time points. Values are expressed as a
mean percentage of arbitrary units � SD normalized against total H3 levels. Asterisks indicate significant difference between samples: *, P � .05;
**, P � .01; ***, P � .001.
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8–10 wk postpartum, P � .05; 20 wk postpartum, P �
.01) (Figure 3). H3K79 dimethylation was similar in
women with pre-existing type 2 diabetes compared with
women with GDM who developed type 2 diabetes (30 wk
gestation, P � .05; 8–10 wk postpartum, P � .05; 20 wk
postpartum, P � .05), but was lower in comparison with
nondiabetic women (30 wk gestation, P � .001; 8–10 wk
postpartum, P � .01; 20 wk postpartum, P � .05) (Figure
3).

H3K36 dimethylation was approximately 75–80%
lower in women with GDM who developed type 2 diabe-
tes compared with nondiabetic women (8–10 wk post-
partum, P � .01), and lower in women with GDM who did
not develop type 2 diabetes (30 wk gestation, P � .05;
8–10 wk postpartum, P � .01) as well as in women with
pre-existing type 2 diabetes (30 wk gestation, P � .05;
8–10 wk postpartum, P � .01) both during pregnancy and
early postpartum (30 wk gestation and 8–10 wk postpar-
tum) (Figure 4).

No statistical differences in H3K9 dimethylation were
detected between any of the groups (data not shown).

Discussion

Most previous epigenetic analyses associated with preg-
nancy have focused on effects on the fetus where the in-
trauterine environment elicited by maternal metabolic

states such as malnutrition, diabetes, and obesity can pro-
gram the fetus to develop chronic diseases including obe-
sity, hypertension, cardiovascular diseases, and type 2 di-
abetes through epigenetic changes (28). Much less is
known about the relation between maternal histone meth-
ylation levels and development of maternal diseases in-
cluding type 2 diabetes. Thus, our pilot study on maternal
epigenetic changes induced by pregnancy in diabetes is
novel. To our knowledge, no other longitudinal studies
have prospectively measured global histone methylation
in cells from women with and without diabetes across
pregnancy and early postpartum.

Despite relatively low numbers of participants in each
group, we were found substantial epigenetic differences
(in many instances statistically significant) between dia-
betic and nondiabetic participants in pregnancy and early
postpartum. These data suggest that epigenetic alterations
of histone methylation occur in response to both preg-
nancy and diabetes.

Our analyses showed differences in levels of H3K27,
H3K4, and H3K36 dimethylation between women who
converted from GDM to type 2 diabetes compared with
women with GDM who did not develop type 2 diabetes.
Women with GDM who developed type 2 diabetes had
lower levels of H3K27 dimethylation at both 8 weeks’ and
20 weeks’ postpartum, compared with both the nondia-
betic group and women with GDM who did not develop

Figure 4. Dimethylation levels on H3K36 expressed as a percentage of total H3 levels at 30 wk pregnancy, 8–10 wk postpartum, and 20 wk
postpartum. Comparison of H3K36 dimethylation between nondiabetic women, women with GDM who did not develop type 2 diabetes, women
with GDM who converted to type 2 diabetes, and women with pre-existing type 2 diabetes, across the three time points. Values are expressed as a
mean percentage of arbitrary units � SDnormalized against total H3 levels. Asterisks indicate significant difference between samples: *, P � .05;
**P � .01; ***, P � .001.
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type 2 diabetes. It is unclear why H3K27 dimethylation
was low at 8–10 weeks’ and 20 weeks’ postpartum in
women who converted from GDM to type 2 diabetes. As
dimethylation of H3K27 is associated with transcriptional
activation, a decrease in H3K27 dimethylation levels may
cause increased gene transcription of as-yet unidentified
diabetes–associated genes in women with GDM who de-
veloped type 2 diabetes. A likely explanation for the large
SD of H3K27 dimethylation in the group of women with
GDM who did not develop type 2 diabetes was that this
group contained women who would later develop type 2
diabetes beyond the time period of the study. Women with
GDM who subsequently developed type 2 diabetes also
had lower dimethylation levels of H3K4 and H3K36 at 30
weeks’ gestation and early postpartum, compared with
women with GDM who did not develop type 2 diabetes.
These differences in histone methylation levels have not
previously been reported and suggest previously uniden-
tified longitudinal changes in epigenetic markers across
pregnancy and postpartum. Based on these findings, low
H3K27, H3K4, and H3K36 dimethylation levels could be
a potential predictor in the early postpartum period to
suggest predisposition to subsequent development of type
2 diabetes. A larger group of participants is now required
to validate these results. A study carried over a longer
postpartum period would establish persistence in the
changes to H3K27.

In women with pre-existing type 2 diabetes, dimethy-
lation of H3K27 and H3K4 was substantially higher (15-
fold in some instances) compared with women with GDM
at the three time points. This large difference in dimethy-
lation of H3K27 and H3K4 between GDM and type 2
diabetes is interesting. The explanation may be that there
is a continuum of epigenetic differences from GDM to
well-established diabetes. Both GDM and type 2 diabetes
have common risk factors including obesity, hyperten-
sion, abnormal glucose intolerance, and genetic compo-
nents (29, 30) and similarities at the molecular level in-
cluding changes in peroxisome proliferatorpen]activated
receptors, suggesting common pathophysiologic pro-
cesses (30). An alternative explanation is that higher levels
of dimethylation of H3K27 and H3K4 in type 2 diabetes
may represent molecular differences in the pathophysiol-
ogy of type 2 diabetes and GDM. The higher global
H3K27 dimethylation levels in women with type 2 diabe-
tes is consistent with the role of H3K27 in gene silencing,
linked to down-regulation of PPAR-� in insulin resistance
(16), indicating that epigenetic modification of PPAR-�
may be more profound in type 2 diabetes than GDM.
Variations in levels of H3K27 and H3K4 dimethylation
could potentially differentiate whether diabetes during

pregnancy is GDM, or undetected pre-existing type 2
diabetes.

Dimethylation levels of different histones ranged from
less than 1% up to 80%, relative to total histone levels.
Overall, our data show that the level of dimethylation four
(H3K27, H3K4, H3K36, and H3K79) of the five histones
varied across pregnancy and early postpartum, which is
not unexpected given the physiological changes associated
with pregnancy and birth. It is possible that H3K27 dim-
ethylation in women with GDM who converted to type 2
diabetes would subsequently change with time.

Previous studies have shown that global H3K4 dim-
ethylation was reduced in adipocytes isolated from pa-
tients with diabetes and overweight subjects compared
with normal weight subjects (31). This is in contrast with
our data on white blood cells and may reflect tissue-spe-
cific difference in histone methylation.

We used white blood cells, predominantly monocytes,
as a source of material for the epigenetic analysis. The use
of these cells is justified by studies showing diabetes-re-
lated changes in monocytes, including higher levels of in-
flammatory mediators including TNF-�, IL-6, IL-1, IL-8,
COX-2, ICAM-1, and B7–1 compared with women with-
out type 2 diabetes (32).

Epigenetic modifications such as histone methylation,
detected in women with GDM, have potential as predic-
tors of future type 2 diabetes. Epigenetic changes are more
stable than blood glucose concentrations, that fluctuate
and are influenced by other factors unrelated to diabetes,
including exercise (33) and diet (34). Glycated hemoglo-
bin A1c screening, more recently developed as a diagnostic
tool for type 2 diabetes, eliminates the need to fast and
reflects glucose control over the preceding 3 months. Its
disadvantage is that larger studies are required to establish
the validity of glycated hemoglobin A1c screening for
women with GDM in whom hyperglycemia is usually of
recent onset and shorter duration (35).

The strength of our study is its prospective design and
its capacity to follow women who converted from GDM
to type 2 diabetes in the postpartum period. The limita-
tions of our study were the relatively short duration of the
post-partum followup of 20 weeks that would not have
captured all of the women with GDM who would convert
to type 2 diabetes. A longer duration of followup such as
5 years would enable us to detect additional women with
GDM who convert to type 2 diabetes and reduce the vari-
ability of the data, contributing additional insights into
epigenetic markers associated with diabetes. Larger num-
bers of participants within each group would strengthen
the statistical power of the study.

In summary, this study identified the existence of spe-
cific epigenetic markers with potential application as a
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predictive tool to suggest women who will convert from
GDM to type 2 diabetes. Although the group sizes of this
study were small (six to eight per group), we were still able
to find significant differences in the levels of dimethylation
of H3 lysines between women with GDM who developed
type 2 diabetes and those who did not. Further analysis of
the epigenetic differences found between nondiabetic
women and women with GDM and type 2 diabetes may
also provide insights into the development of diabetes in
this context.
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