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Objective
Diabetes Mellitus (DM), a chronic metabolic disorder 
emerged as a global public health concern with global 
prevalence of 7.5% (374  million people) in 2019 and is 
expected to rise to 8.0% (454 million) by 2030 and 8.6% 
(548  million) by 2045 [1]. Gestational diabetes mellitus 
(GDM) is predominant medical complication of ges-
tation posing greater health risk for both mother and 
developing fetus [2]. Multiple risk factors including obe-
sity, maternal age, ethnicity, microbiome composition 
and family history of T2D contribute to the development 
of GDM [3, 4]. Therefore, it is mandatory to investigate 
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Abstract
Objective  Microbiome being a potential biomarker holds the future hope for insight into GD pathogenesis, 
diagnosis and cure. Many factors such as diet, lifestyle, environment, host genetics shape the diversity and 
composition of human microbiome. Although recent studies have indicated that gut microbiome dysbiosis was 
significantly associated with the onset of gestational diabetes mellitus (GDM). Information on the alteration of gut 
microbiota composition in Pakistani women is limited. Therefore, present study was designed to elucidate gut 
microbiota taxonomic composition and relative abundance of taxa in local GD women. 

Data description  16S Metagenomics data revealed variation in bacterial community structure in gestational diabetic 
(GD), pregnant non-diabetic (PND), non-pregnant diabetic (NPD) and non-pregnant non-diabetic (NPND) women. 
Predominant bacterial phyla residing faecal sample of GD, NPD, PND included Firmicutes, Bacteriodota, Proteobacteria 
accounting for 95.07%, 97.1% and 97.04%, of relative abundance respectively. While Predominant phyla inhabiting 
faecal sample of NPND included firmicutes, Bacteriodota, and Actinobacteriodota accounting for 98.4%. Simpson’s 
Reciprocal Index showed great variability, the value ranged between 11.655 and 16.17. The distance matrix depicted 
dissimilarity between samples with dissimilarity coefficient values ranging between 0.381 and 0.588. These findings 
would pave the way for future studies, which will aid in early diagnosis, management and treatment. 

Clinical trial number  Not applicable.
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underlying factors and mechanisms involved in pre-
vention and treatment of GDM. Until recently, limited 
microbiome knowledge existed due to laborious, time-
consuming and anaerobic-dependent culture techniques. 
Currently, with the advent of high-throughput molecular 
techniques involving amplicon sequencing targeting 16s 
rRNA gene is performed efficiently to comprehend taxo-
nomic composition of microbial communities residing 
human gut.

In the present era, the composition and diversity of 
intestinal microbiota is gaining ample importance due 
to association with human health and disease states 
including gestational diabetes mellitus [5]. Keeping in 
view the limited reports on gut microbiome composi-
tion in Pakistani GD women, current study was designed 
to unravel gut microbiota taxonomic composition and 
relative abundance of taxa in Pakistani pregnant and 
non-pregnant women with and with-out diabetes. Stool 
samples were collected from four groups including gesta-
tional diabetic (GD), pregnant non-diabetic (PND), non-
pregnant diabetic (NPD) and non-pregnant non-diabetic 
(NPND) women. DNA extraction was performed using 
Invitrogen™ PureLink™ Microbiome DNA Purification 
Kit. The isolated DNA was subjected to 16S metage-
nomics employing Ilmunina MiSeq. The objective of this 
pilot study is to capture group level microbial signatures 
comprising gut microbiome in local gestational diabetic 
women.

Data description
The present cross-sectional study recruited twelve par-
ticipants, equally distributed into 4 groups; (1) Gesta-
tional diabetic (GD), (2) Pregnant non-diabetic (PND), 
(3) Non-pregnant diabetic (NPD) and (4) Non-pregnant 
non-diabetic (NPND). Gestational diabetic and pregnant 
non-diabetic were in 3rd trimester (24th to 28th weeks 
of gestation). None of the participant was suffering from 
urinary tract infection (UTI), kidney diseases or any 
other chronic disease and those taking medications, sup-
plements, antibiotics or probiotics with in three weeks 
prior to sampling were excluded from the study. Relevant 
parameters of all study subjects were recorded (Data file 
1). Microbial DNA was extracted from stool sample (0.2 
gm) of each participant using the Invitrogen™ PureLink™ 
Microbiome DNA Purification Kit following manufactur-
er’s instructions. Extracted DNA from three participants 
of each group was pooled into a single composite sample 
to capture group level microbial signatures while main-
taining cost effectiveness and then subjected to ampli-
fication of the V3 and V4 regions of 16  S rDNA using 
proprietary primers. Sequencing libraries were generated 
using NEB Next Ultra DNA Library Pre ® Kit for Illumina, 
following manufacturer’s instructions and index codes 
were provided. The quality of libraries was evaluated and 

high quality libraries were subjected to sequencing using 
Illumina Mi seq platform deploying paired-end configu-
ration. Subsequent 16 S rRNA sequencing data (Data set 
1, Data set 2, Data set 3, Data set 4) was analysed using 
Kraken2 [6] and Bracken.

The total high-quality tags obtained from the faecal 
samples of GD, NPD, NPND and PND for the V3-V4 
region of 16 S rRNA were 276,474, 242,225, 358,997 and 
270,989 respectively. These were comprised of classified 
and unclassified tags (Data file 2). Total high quality bac-
terial reads obtained from each group were assigned to 
phylum, class, order, family and genus rank, respectively 
(Data file 3). High quality reads were clustered into oper-
ational taxonomic units at 97% similarity. OTUs found in 
the faecal sample of GD and NPD subjects were 286 anvd 
352, respectively while 277 and 286 OTUs were identified 
in NPND and PND subjects respectively having an abun-
dance threshold of over 10 reads. OTUs obtained from 
faecal sample of each group were classified into phyla, 
classes, orders, families and genera (Data file 4).

Dominant bacterial taxa forming core bacterial com-
position are summarized in figure (Data file 5). Relative 
abundance of each taxon has been depicted in Data file 
6. Alpha diversity was assessed using shannon’s diver-
sity, simpson’s index, simpson’s reciprocal index, berger 
parker’s diversity and fisher index. Shannon, fisher and 
simpsons reflected species diversity accounting for spe-
cies richness and species evenness. Berger Parker showed 
proportional abundant species. The data depicted vari-
ability in bacterial communities residing the faecal sam-
ples of under study groups (Data file 7).

Distance matrix generated using python script indi-
cated the dissimilarities between samples analysed pair-
wise. The dissimilarity coefficients ranged from 0.381 to 
0.588. Maximum variability was depicted between gesta-
tional diabetic and non-pregnant diabetic women with a 
dissimilarity coefficient of 0.588. Dissimilarity coefficient 
of 0.583 was observed between non-pregnant diabetic 
and non-pregnant non-diabetic women (Data file 8) (see 
Table 1).

Limitations
The current pilot study utilized 16S rRNA metagenom-
ics to elucidate the gut microbiota profiles of four dis-
tinct metabolic groups including GD, PND, NPD and 
NPND. The data revealed notable perturbation in the 
relative abundance of dominant taxa across four study 
groups. Firmicutes is the predominant phylum overall 
in under study samples followed by Bacteroidota in GD, 
PND and NPND while Proteobacteria was found to be 
second dominant phyla in NPD. However, current study 
was preliminary designed to address potential difference 
in bacterial composition across four metabolic groups 
comprised of twelve participants in total. Due to limited 
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sample size and pooling strategy adopted to minimize 
sequencing cost, the findings of present investigation 
are best suited for exploratory comparisons or for inclu-
sion in meta-analyses where pooled data are acceptable. 
Furthermore, these findings should not be used in meta-
analysis to interpret individual sample level taxonomic 
variability. Despite this constraint, the data revealed 
intriguing preliminary insights.

Future studies recruiting large sample size will better 
comprehend and compare bacterial community structure 
and composition across four groups including gestational 
diabetic, pregnant non-diabetic, non-pregnant diabetic 
and non-pregnant non-diabetic women taking specific 
diet and practicing particular lifestyle.

Abbreviations
GD	� Gestational diabetes
PND	� Pregnant non-diabetic
NPD	� Non-pregnant diabetic 
NPND	� Non-pregnant non-diabetic 
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Table 1  Overview of data files/data sets
Label Name of data file/data set File types

(file extension)
Data repository and identifier (DOI or accession 
number)

Data 
file 1

Demographic and clinical parameters of study subjects MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
0​8​8) [7]

Data 
file 2

Tags statistics obtained from faecal samples of under study 
groups

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​2​7) [8]

Data 
file 3

Classified Tags obtained from faecal samples of under study 
groups

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​3​3) [9]

Data 
file 4

Crona exhibiting the bacterial community structure of faecal 
samples. (a) GD, (b) NPD, (c) NPND, (d) PND Krona depicted 
abundance and hierarchy simultaneously. Circles from inside 
to outside stand for different taxonomic ranks and the area of 
sector means respective proportion of different OTUs

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​6​0) [10]

Data 
file 5

Bacterial composition and read abundance visualization in 
faecal samples of understudy groups [ (a) GD, (b) NPD, (c) 
NPND, (d) PND] at various taxa level by Sankey diagrams

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​7​8) [11]

Data 
file 6

The relative abundance of major phylum, class, order, family 
and genus of bacteria in different study groups

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​8​1) [12]

Data 
file 7

Alpha diversity of bacterial community inhabiting gut in the 
under-study samples

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​8​4) [13]

Data 
file 8

Beta-diversity represents dissimilarity between the under-
study samples

MS word document
(.docx)

Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​9​7​8​
1​8​7) [14]

Data 
set 1

16S metagenomics from stool sample of gestational diabetic Fasta NCBI Sequence Read Archive​h​t​t​p​s​:​/​/​i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​n​c​b​i​
/​i​n​s​d​c​.​s​r​a​:​S​R​X​2​6​1​1​2​9​3​3
[15]

Data 
set 2

16S metagenomics from stool sample of non pregnant 
diabetic

Fasta NCBI Sequence Read Archive​h​t​t​p​s​:​/​/​i​d​e​n​t​i​f​i​e​r​s​.​o​r​g​/​n​c​b​i​
/​i​n​s​d​c​.​s​r​a​:​S​R​X​2​6​1​1​2​9​3​4 [16]

Data 
set 3

16S metagenomics from stool sample of non pregnant non 
diabetic

Fasta NCBI Sequence Read Archive
​h​t​t​p​​s​:​/​​/​i​d​e​​n​t​​i​f​i​​e​r​s​​.​o​r​g​​/​n​​c​b​i​​/​i​n​​s​d​c​.​​s​r​​a​:​S​R​X​2​6​1​1​2​9​3​5 [17]

Data 
set 4

16S metagenomics from stool sample of pregnant non 
diabetic

Fasta NCBI Sequence Read Archive
​h​t​t​p​s​:​​​/​​/​i​d​e​n​t​​i​f​i​​e​r​​s​​.​o​r​​​g​/​​n​c​​​b​i​/​i​​n​s​​d​​c​.​​​s​r​a​:​S​R​X​2​6​1​1​2​9​3​6 [18]

https://doi.org/10.1186/s12863-026-01413-x
https://doi.org/10.1186/s12863-026-01413-x
https://doi.org/10.6084/m9.figshare.30978088
https://doi.org/10.6084/m9.figshare.30978088
https://doi.org/10.6084/m9.figshare.30978127
https://doi.org/10.6084/m9.figshare.30978127
https://doi.org/10.6084/m9.figshare.30978133
https://doi.org/10.6084/m9.figshare.30978133
https://doi.org/10.6084/m9.figshare.30978160
https://doi.org/10.6084/m9.figshare.30978160
https://doi.org/10.6084/m9.figshare.30978178
https://doi.org/10.6084/m9.figshare.30978178
https://doi.org/10.6084/m9.figshare.30978181
https://doi.org/10.6084/m9.figshare.30978181
https://doi.org/10.6084/m9.figshare.30978184
https://doi.org/10.6084/m9.figshare.30978184
https://doi.org/10.6084/m9.figshare.30978187
https://doi.org/10.6084/m9.figshare.30978187
https://identifiers.org/ncbi/insdc.sra:SRX26112933
https://identifiers.org/ncbi/insdc.sra:SRX26112933
https://identifiers.org/ncbi/insdc.sra:SRX26112934
https://identifiers.org/ncbi/insdc.sra:SRX26112934
https://identifiers.org/ncbi/insdc.sra:SRX26112935
https://identifiers.org/ncbi/insdc.sra:SRX26112936
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