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1. Abstract

MicroRNA-34a (MiR-34a) is a conserved tumour suppressor
gene involved in pancreatic development and function. The ge-
netic veriations in MIR34-a may alter the expression and func-
tions leading to disease susceptibility including Type 2 Diabe-
tes (T2DM). The selected population of Khyber Pakhtunkhwa
shows a unique genetic landscape, however the phylogenetic
structure T2DM related allels in the region are uncharacterized.
This study aimed to investigate the phylogenetic relationships
and sequence variation of MIR34A gene among T2DM Patients
from different districts of KP, Pakistan, to trace potential lin-
age identify conserved variable genomic regions. Blood samples
were collected from 500 clinically diagnosed T2DM patients
across KP provience. Genomic DNA was extracted and MIR34A
locus was amplified by PCR. A subset of patients (n=9), from
diverse districts were selected for Sanger sequencing. The Phy-
logenetic analysis was performed using Maximum Parsimony
Method in MEGA11 software with 1000 bootstrap replicates se-
quence alignment indentified cconserved region, variable sites,
singletons and parsimony-informative (Pi) sites.Sequencing
analysis confirmed significant phylogenetic structured among
KP T2DM patients. The parsimony tree revealed distinct geno-
typic clustering. Conserved region was identified which is crit-
ical for miR-34a function and calculated variables sites. These
include singltons and Pi-informative sites, which are population
specific. Genotype classification based on sequence morpholo-
gy showed one linage as predominant while others (Genotype
M?7) were more divergent. The study demonstrates that for the
first time a phylogenetic structure in MIR34A among T2DM pa-
tients in KP population. The finding suggests that potentional

evolutionary linage and highlight specific variable regions that
may affect genetic susceptibility to T2DM in ethnically distinct
group, providing the foundation for suture biomarker for funac-
tional study.

2. Introduction

Diabetes mellitus is a chronic metabolic disorder chatacterized
by persistent hyperglaycemic resulting from defects in insluine
secretion and actions [1]. It is a chronic elevation of glucose
and fatty acid, characterized by Glucogenesis. Diabetes melli-
tus causes hyperglycaemia due to insulin deficiency or defect
in its receptors (Irvine, 1977). When pancreatic tissue destroys
is called “pancreatogenic” diabetes (Cudworth 1976; National
Diabetes Data Group 1979). During phosphorylation insulin
deficiency synthesizes Glucose 1 Phosphate G-1-P instead of
glucose-6-phosphate G-6-P [2]. In Diabetes GLUT4 is the in-
sulin regulatable transporter [3]. Insulin-receptor (InsR) allow
glucose molecules to migrate into cell surface, inversely when
this Insulin acts on hepatic insulin receptors it suppress glucose
production [4].

MicroRNA-34A higher expression level in serum is biomark-
er for T2DM [5]. MicroRNA-34a is conserved in humans, it
three homologs are MiR-34a,b,c on chromosome 1 [6] within
inter-genic regions in introns and exons of noncoding genes. The
mature MicroRNA-34a is generated by removal of 30 kb intron
[7]. RNA polymerase II/III transcribe Mir-34 gene into Primary
Mir-34 then polyadenylated and capped by 7-methylguanosine,
nuclear cleavage form Precursor Mir-34 by Drosha and DGCRS.
The cleavage in the cytoplasm by RNase Dicer make Mir-34 du-
plex, which is mature Mir-34, found in MirNA-induced silencing
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complex (MirISC) [8]. MicroRNAs transcribed from introns are
mitrons [9], processed by microprocessor (Drosha and DGCR 8)
to form pre-miRNAs. The precursor miRNAs exported into the
cytoplasm by exportin-5, processed into miRNA duplex (TRBP,
TAR, RNA Binding Protein). The spliceosome splices mirtrons
to form looped, then debranched stem loop pre-miRNA structure
[10-12].

A lineage is a diagram showing evolutionary relationships, like
a family tree for life, where branches represent different evo-
lutionary paths (lineages) from common ancestors, revealing
how species diverge over time, built using genetic/physical
traits to map shared ancestry from root to tips (Scott and Baum,
2016). Molecular Phylogenetics is aspect of bioinformatics that
uses molecular data in phylogenetic trees [13]. These trees are
two-dimensional branches related to different groups and end-
points represent present-day Genotypes. The Node connects two
branches represents common ancestor [14]. Distance-based tree
construction methods involve Parsimony tree method as an ex-
ample. Parsimony is character-based method have least number
of evolutionary changes. The multiple sequence alignment iden-
tifies potential positions in the sequences.

MEGA 11 (Molecular Evolutionary Genetic analysis) is a win-
dow-based program was used to examine the Genetic Distance
and nucleotide variation on the bases of the Kimura 2 parame-
ter (K2P) model and Parsimony tree was constructed in MEGA
11 with 1000 replicates the bootstrap value and with rates and
patterns of the gamma distribution method. The pairwise dis-
tances represents the evolutionary divergence the larger distance
(0.990) between species and while the less distance (0.290) be-
tween the studied species and Query to match. The tree forms
branches and sub-branches called clades. The studied sample
found one clade and rest species were found in disperse form,
Query sometimes kept in out group with sister clade. In Mir-
34A Sample M1-M9 tree 100 Taxa were selected from NCBI
page. The resolution rate was based on the bootstrap value at
nodes and each clade. The clade with bootstrap value 50% was
all collapsed and Bootstrap greater than 50% implicated to infer
phylogenetic relationship [15].

In Phylogeny tree analysis crustal Alignment is made first this
gives results like two types of regions shown in Mega 11. The
first region is Conserved Region and Second region is Variable
region. Variable regions are of two types Pi ¥ and Singleton.
The Pi ¥ is Pl-Informative are variables are those codes have
physical existence. Where Singleton variables have SNPs and
have no physical existence as disease or variation. Therefore, the
study was designed to perform the phylogenetic analysis of MI-
R34A gene in T2DM patients from KP. We aimed to sequence
the gene, contract phylogenetic tress and analyse sequence con-
servation and variation to discover protentional evolutionary
relationship and identify genotype clusters that correlate with
population specific susceptibility. This work will contribute to
understand the genetic epidemiology of T2DM in Pakistan and
highlight the regions of 34a gene which is critical for future

functional and diagnostic applications.
3. Materials and Methods

The materials and methods amply in this research include in-
tensive studies of the Diabetes Mellitus, MicroRNA, DNA ex-
traction chemicals and procedure and Primer designing of gene.
This study started 1st Oct. 2023 and finished at 1st Oct. 2024.The
Question forms are written and printed having disease existence
and per human organ pain or defect presence. T2DM patients
provided their 2cc blood for research study, saved in EDTA tube
labeled and stored at -10C. The samples were taken from various
districts Kohat, Battagram, Balakot, Mansehra of KPK province
of Pakistan. In this study 10 samples of T2DM were amplified
and sequenced. Blood samples were collected from 500 T2DM
patients. Genomic DNA was extracted and PCR amplified prod-
uct of a subset of patients (n=9), were sequenced by Sanger se-
quencing. The trees identify the origins of pathogens and to track
the transmission of hereditary diseases. Phylogenetic trees can
also be used in forensics and crime scenes. The evolutionary re-
lationships between different species, diversity and distribution
of species in ecosystems are found out. Ethical approval state-
ment is mentioned at the end of the manuscript. The consent was
informed to patient. Written information was kept from Kath
Mansehra Hospital Laboratory Blood Collection Staff was made
witnessed for documented consent.

3.1 DNA Extraction and Quantification

The extraction of DNA from blood starts with lysis of blood
includes 400ul lysis solution (BME+Proteinase K) and 200 pl
Dilution buffer (S0OXTAE +NaCl). The incubation of blood takes
3 hours at 65 °C in shaker for proper mixing followed by addi-
tion of 400 ul PCI (Phenol, Chloroform and Iso-amyl alcohol) in
each sample. Then keep it on room temperature for 30 mins and
centrifuge at 10000rpm for 20 mins. The liquid divides into 2
layers upper aqueous clear liduid contains DNA, middle organic
layer and lower red blood cells. Pick the upper DNA liquid layer
and add 200pl ice cold iso-propanol which precipitates the DNA
out of solution and Freeze this again at -4 °C for overnight. Next
day centrifuge it again for 15 mins at 8000rpm. DNA pellet to
the wall of 2nd Eppendorf is either seen in translucent forms.
Add 200ul Ethanol and keep it at room temperature for 10 mins,
then centrifuge again, and discard upper liduid with light hand.
Then inverts tube for overnight drying and add 10pul sterile water
and stored at lowest temperature of -10°C in Freezer.

3.2. PCR Methods and Conditions

The PCR is machine temperature is adjusted to 94°C for 1 min-
ute at Denaturation and 60°C for Annealing then 72°C extension.
PCR 2X Master Mix of wiz BioSolutions is mixed with 1pl for-
ward and Reverse Primer and 1pl ddH20O and 0.8 pl Template
DNA in each PCR tube is placed in PCR Machine. The selected
genes for mutation study Mir-34a which is 120bp nucleotides in
length were amplified 35 cycles. The selected samples were sent
to Microgen Korea for Sanger sequencing.
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3.3. Phylogenetic Tree construction

The steps involve are the Selection of molecular marker de-
pends on purpose of the study (Mount, 2001). Multiple sequence
alignment programs such as T-Coffee can be used. Selection of
a model of evolution for nucleotides are the Jukes-Cantor (JC)
model and Kimura’s two-parameter model. Construction of the
phylogenetic tree involve Distance-based method rely on dis-
similarity between sequences, while character-based method
realy on molecular sequences tracing the character states of the
common ancestor. Assessment of the reliability of the tree to-
pology is tested by statistical method called bootstrapping. It
involves repeatedly resampling the initial sequence data to gen-
erate multiple subsets of derived sequences, referred to as boot-
strap samples. Interior branches that are accurately predicted by
the new tree are assigned a value of 1 calculated as the bootstrap

M1

M2 M3 M4

value or confidence value. A bootstrap value of > 95 indicates
accurate topology, written on the branches of the phylogenet-
ic tree. Besides bootstrapping, other resampling strategies like
Jack-knifing and Bayesian Simulation can also be used.

4. Results

The results of Genomics DNA Extraction and PCR of MicroR-
NA-34A are shown in (Figure 1-3) (Tables 1,2).

4.1. Genotype M1 MIR-34A Phylogenetic Tree

Individual M1 sample has diabetes, weight is 55kg, and expe-
diting stroke belongs to Mansoura with family history of diabe-
tes. The NCBI analysis showed Genotype 1, sample M1 query
cover is 91%, percent identity 93.85% and an E value of 0.0
with Homo Sapiens Chromosome 1 clone CH17-31M (Figure
4) (Table 3, 4).
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Figure 3: Mir-34a gene Location in Genome Data Viewer
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Table 1: Pi-informative detailed Molecular characterization of M1-M9 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton
M1 103 1826 958 862 615 243

M2 94 1956 1229 603 440 160

M3 103 1825 949 839 578 255

M4 183 2207 992 1095 695 344

M5 114 1970 834 1037 674 168

M6 102 2011 1074 934 610 321

M7 102 664 365 299 287 12

M8 101 2085 1251 704 450 252

M9 138 1850 554 1281 821 253
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Table 2: NCBI Query cover, E-Value and percent Identity with closely similar Genotype M1-M9
Sample/Genotype Nearest Resemblance Query Cover% E-Value Percent Identity (%)
M1 Homo sapiens chromosome 1 clone CH17-31M 91 0.0 93.85
M2 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 92.87
M3 Homo sapiens chromosome 1 clone CH17-31M 93 0.0 94.45
M4 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 92.92
M5 Homo sapiens chromosome 1 clone CH17-31M 100 0.0 96.00
Mo Homo sapiens chromosome 1 clone CH17-31M 93 0.0 92.70
M7 Homo sapiens chromosome 1 clone CH17-31M 62 2e-152 92.13
M8 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 94.75
M9 Homo sapiens chromosome 1 clone CH17-31M 90 0.0 94.33
Table 3: M1 Pi-informative detailed Molecular characterization of M1 genotype and conserved regions
Sample/Genotype | Taxa Selected | Sequence Length | Conserved Regions | Variable Region | Pi. Informative Singleton
M1 103 1826 958 862 615 243
Table 4. M1 NCBI Query cover, E-Value and percent Identity with closely similar Genotype
Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity
M1 Homo sapiens chromosome 1 clone CH17-31M 91 0.0 93.85
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4.2. Genotype M2 MIR-34A Phylogenetic Tree 4.3. Genotype M3 MIR-34A Phylogenetic Tree

Individual M2 sample Female with the disease history of dia- Individual M3 sample is female with Hypertension and fami-
betes belongs to KOHAT District. The NCBI analysis showed ly history of diabetes. The NCBI analysis showed Genotype 3,
Genotype 2, sample M2 query cover is 99%, percent identity sample M3 query cover is 93%, percent identity 94.45% and an
92.87% and an E value of 0.0 with Homo Sapiens Chromosome E value of 0.0 with Homo Sapiens Chromosome | clone CH17-
1 clone CH17-31M (Table 5, 6) (Figure 5). 31M (Table 7, 8) (Figure 6).
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Figure 5: Parsimony tree M2 representative phylogenetic tree of query Genotype 2 showing evolutionary relationship with (Nc_9150668-9152777)

Table 5: M2 Pi-informative detailed Molecular characterization of M2 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton

M2 94 1956 1229 603 440 160

Table 6: M2 NCBI Query cover, E-Value and percent Identity with closely similar Genotype

Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)

M2 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 92.87

Table 7: M3 Pi-informative detailed Molecular characterization of M3 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton

M3 103 1825 949 839 578 255
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Table 8: M3 NCBI Query cover, E-Value and percent Identity with closely similar Genotype

Sample/Genotype Nearest Resemblance

Query Cover (%) | E-Value | Percent Identity (%)

M3

Homo sapiens chromosome 1 clone CH17-31M

93 0.0 94.45

PHYLOGRAM: M3 PARSIMONY TREE
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Figure 6: Parsimony tree M3 representative phylogenetic tree of query Genotype 3 showing evolutionary relationship with (Nc_9150668-9152777)

4.4. Genotype M4 MIR-34A Phylogenetic Tree

T2DM Individual M4 sample is male diagnosed with cardiovas-
cular diseases, Periodontal and Hypoglycaemia from KOHAT
District. The NCBI analysis showed Genotype 4, sample M4
query cover is 99%, percent identity 92.92% and an E value of
0.0 with Homo Sapiens Chromosome 1 clone CH17-31M (Table
9, 10) (Fig. 7).

4.5. Genotype M5 MIR-34A Phylogenetic Tree

Individual M5 sample Retinopathy, Deafness, Hypertense and
Hyperglycaemia with family history of Diabetes belongs to
Kohat. The NCBI analysis showed Genotype 5 Query cover is
100%, percent identity is 96% and E-value of 0.0 with Homo
Sapiens Chromosome | clone CH17-31M (Table 11, 12) (Figure
8).

4.6. Genotype M6 MIR-34A Phylogenetic Tree

Individual M6 sample is male with the disease history of dia-
betes belongs to Datagram district. The NCBI analysis showed

Genotype 6, sample M6 query cover is 93%, percent identity
92.70% and an E value of 0.0 with Homo Sapiens Chromosome
1 clone CH17-31M (Table 13, 14 (Figure 9).

4.7. Genotype M7 MIR-34A Phylogenetic Tree

Individual M7 sample is male with Hepatobiliary and Hypergly-
caemia the disease history of diabetes belongs to Battagram Dis-
trict. The NCBI analysis showed Genotype 7, sample M7 query
cover is 62%, percent identity 92.13% and an E value of 2e-152
with Homo Sapiens Chromosome 1 clone CH17-31M (Table 15,
16) (Figure 10).

4.8. Genotype M8 MIR-34A Phylogenetic Tree

Individual M8 sample is female diagnosed with diabetes and
Hypertension. The 101 taxa selected for phylogenetic charac-
terizations. The NCBI analysis showed Genotype 8, sample M8
query cover is 99%, percent identity 94.75% and an E value of
0.0 with Homo Sapiens Chromosome 1 clone CH17-31M (Table
17, 18) (Figure 11).
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Figure 7: Parsimony tree M4 representative phylogenetic tree of query Genotype 4 showing evolutionary relationship with (Nc_9150668-9152777)

Table 9: M4 Pi-informative detailed Molecular characterization of M4 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton

M4 183 2207 992 1095 695 344

Table 10: M4 NCBI Query cover, E-Value and percent Identity with closely similar Genotype

Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)

M4 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 92.92

Table 11: M5 Pi-informative detailed Molecular characterization of M5 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton

M5 114 1970 834 1037 674 168

Table 12: M5 NCBI Query cover, E-Value and percent Identity with closely similar Genotype

Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)

M5 Homo sapiens chromosome 1 clone CH17-31M 100 0.0 96.00

Table 13: M6 Pi-informative detailed Molecular characterization of M6 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton

M6 102 2011 1074 934 610 321
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Figure 8: Parsimony tree M5 representative phylogenetic tree of query Genotype-5 showing evolutionary relationship with (Nc_9150668-9152777)

Table 14: M6 NCBI Query cover, E-Value and percent Identity with closely similar Genotype

Sample/Genotype Nearest Resemblance Query Cover (%)

E-Value

Percent Identity (%)

M6 Homo sapiens chromosome 1 clone CH17-31M 93

0.0

92.70

Table 15: M7 Pi-informative detailed Molecular characterization of M7 genotype and conserved regions

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton
M7 102 664 365 299 287 12

Table 16. M7 NCBI Query cover, E-Value and percent Identity with closely similar Genotype
Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)
M7 Homo sapiens chromosome 1 clone CH17-31M 62 2e-152 92.13

Table 17: M8 Pi-informative detailed Molecular characterization of M8 genotype and conserved regions
Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton
M8 101 2085 1251 704 450 252

Table 18: M8 NCBI Query cover, E-Value and percent Identity with closely similar Genotype
Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)
M8 Homo sapiens chromosome 1 clone CH17-31M 99 0.0 94.75
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Figure 10: Parsimony tree M7 representative phylogenetic tree of query Genotype 7 showing evolutionary relationship with (Nc_9150668-
9152777)
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Figure 11: Parsimony tree M8 representative phylogenetic tree of query Genotype-8 showing evolutionary relationship with (Nc_9150668-

9152777)

4.9. Genotype M9 MIR-34A Phylogenetic Tree

Individual M9 sample is female with diabetes and Hypertension.
The NCBI analysis showed Genotype 9, sample M9 query cov-

Table 19: M9 Pi-informative detailed Molecular characterization of M9 genotype and conserved regions

er is 90%, percent identity 94.33% and an E value of 0.0 with
Homo Sapiens Chromosome 1 clone CH17-31M (Table 19, 20)
(Figure 12).

Sample Taxa Selected Sequence Length Conserved Regions Variable Region Pi. Informative Singleton
M9 138 1850 554 1281 821 253

Table 20: M9 NCBI Query cover, E-Value and percent Identity with closely similar Genotype
Sample/Genotype Nearest Resemblance Query Cover (%) E-Value Percent Identity (%)
M9 Homo sapiens chromosome 1 clone CH17-31M 90 0.0 94.33
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Figure 12: Parsimony tree M9 representative phylogenetic tree of query Genotype-9 showing evolutionary relationship with (Nc_9150668-

9152777).

5. Discussion

Diabetes mellitus affects 300 million people by 2025. Type 2
Diabetes Mellitus is linked with Cancer via small MicroRNA
genes, and one example is MicroRNA-34A. When this MicroR-
NA is studied in detail its Mutagenic primers were Mir-34A14:
Sense 59-AAGCCACCACTGTGTCTTCC-39 and Antisense
59-GTCAAAGGTTCTCCTCTGCG-39 were designed in prim-
er3 and tested in Insilico PCR. DNA of mir-34a gene is am-
plified up to 35 cycles, Denaturation at 95°C/40sec, Annealing
61°C/1min, and Extension 72°C/2 min. Mutation in the target
site is verified by Analysis after sequencing. Reference standard
Sequence was downloaded from NCBI GenBank, and subject
Sanger sequences were aligned using Clustal W2 in alignment
settings. Unipro Ugene software compares the subject mutated
sequences with reference genome and mentions the sites of mu-
tations in them.

MEGA a window-based program, was used to examine the
Genetic Distance and nucleotide variation on the bases of the
Kimura 2 parameter (K2P) model and Parsimony tree was con-
structed in MEGA 11 with 1000 replicates the bootstrap value
and with rates and patterns of the gamma distribution method

(Tamura et al., 2013). For Phylogenetic analysis, some reported
reference sequences are taken from GenBank database (http://
www.ncbi.nlm.nih.gov/gen bank).

The Phylogram analysis websites arehttps://www.ebi.ac.uk/
training/online/courses/introduction-to-phylogenetics/
why-is-phylogenetics-important/.
The M1 Parsimony Tree characterizations for query genotype
M1 start with selection of 103 taxa, total sequence length 1826
nucleotide bases, aligned sequence length 824 base pairs with
958 conserved sites, 862 variable sites, 615 parsimony-informa-
tive sites, and 243 singletons. This Parsimony tree consists of
11 clades. Phylogram for query 1st BASE 5241553 M1 34A-
IF constructed with 100 BLAST hits representing distance scale
96 bootstrap values.The query sample M1 patient hsa-Mir-34a
gene is grouped with Hsa-patients 1 DNA, transcribed RNA,
Pan troglodytes in Clade X, nearest group is hsa- ReSE silenc-
er, clone RP-11, Macaca nemestrina, Pongo abelii, Mirounga
leonine, Leptonychotes Weddellii, Mirounga angustirostris. The
Clade I contains Pan paniscus, Gorilla variants X3 mRNA, Hsa-
LHRI LNCRNA gene. The clade II contains Macaca Nemes-
trina, Macaca mulatta, Rhinopithecus bieti variant X2 mRNA,
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Piliocolobus tephrosceles, Rhinopithecus rexellana, Nomascus
leucogenys. The clade III contains Nomascus leucogenys. The
Clade IV contains Pongo Pygmaeus X3 misc RNA, Pongo abe-
lii. The clade V contains Ateles geoffroyi, Lagothrix Lagotricha,
Saguinus labiatus, Prinia subflava. The clade VI is Rousettus
aegyptiacus, Pteropus giganteus. The clade VII contains Rhinol-
ophus Sinicus, Hipposideros armiger, Camelus ferus, Camelus
bactrianus. The clade VIII consists of Diceros bicornis minor,
Peromyscus Maniculatus bairdii. The clade XI consists of Bub-
alus bubalis, Bos indicus, Heterocephalus glaber, Pseudorca
Crassidens, Tursiops truncates, Lagenorhyanchus obliquidens,
Orcinus orca.

The M2 Parsimony Tree characterizations for query genotype
M2 start with selection of 94 taxa, total sequence length 1956
nucleotide bases, aligned sequence length 824 bp, 1229 bp con-
served sites, 603 bp variable sites, 440 bp parsimony-informa-
tive sites, and 160 bp singletons. This Parsimony tree consists
of 9 clades. The Phylogram for query M2 hsa-Mir-34a gene
constructed with 100 BLAST hits representing distance scale 83
bootstrap values are grouped with patient 2 DNA along with 1,
2,3,4,5,6,8,9 and ReSE silencer, clone RP11, Macaca nemes-
trina, Permyscus maniculatus bairdii in subgroup of clade I Rat-
tus norvegicus. The clade II consists of hsa-chrl clone CH17,
precursor RNA, Pan paniscus, primary transcript, Gorilla, LHRI
LNCRNA, Pan troglodytes, Nomascus leucogenys, Pongo pyg-
maeus. The clade III consists of Macaca nemestrina, Macaca
mulatta, Piliocolobus tephrosceles, Rhinopithecus roxellana,
Rhinopithecus bieti, Prinia subflava. The clade IV consists of
Saguinus labiatus, Ateles geoffroyi, Lagothrix lagotricha, Het-
erocephalus glaber. The clade V consists of Rousettus aecgyptia-
cus, Pteropus giganteus. The clade VI consists of Mirounga Le-
onina, Leptonychotes weddellii, Mirounga angustirostris, Felis
catus, and Prionailurus viverrinus.

The M3 Parsimony Tree characterizations for query genotype
M3 start with selection of 103 taxa, total sequence length 1825
nucleotide bases, aligned sequence length 824 base pairs with
949 conseved sites, 839 variable sites, 578 parsimony-informa-
tive sites, and 255 singletons. This M3 Parsimony Tree consists
of 9 clades. The Phylogram for query M3 1st Base 5241555 M3
34-1F constructed with 100 BLAST hits representing distance
scale 100 bootstrap values are grouped in clade IV with hsa-pa-
tients 3 DNA, Pan troglodytes, hsa-patient 6 and 7 DNA. The
clade I contains Pteropus giganteus, Rousettus aegyptiacus vari-
ant X2 ncRNA, Diceros bicornis minor, Camelus ferus, Camelus
bactrianus, Prionailurus viverrinus, Rhinolophus Sinicus, Felis
Catus, Saguinus labiatus, Ateles geoffroyi, Lagothrix lagotricha.
The clade II consists of Pan Paniscus, LHRI LNCRNA gene,
Gorilla gorilla, Pongo Pygmaeus, Pongo abellii, Nomascus Leu-
cogeny, Rhinopethicus bieti, Piliocolobus tephrosceles, Rhino-
pithecus roxellana. The clade III consists of hsa-patient 5 DNA,
Pongo pygmaeus, and clone RP 11, hsa-ReSE silencer. The clade
V consists of hsa-clone CH17, Pan troglodytes, Macaca nemes-
trina. The clade VI consists of Prinia subflava, Macaca mulatta,

Manis Javanica. The clade VII consists of Bubalus bubalis, Bos
indicus, Peromyscus maniculatus bairdii, Pteropus giganteus,
Rhinolophus Sinicus, Mirounga angustirostris, Mirounga leo-
nine, Hipposideros armiger, Tursiops truncates, Lagenorhynchus
obliquidens, Orcinus Orca, Pseudorca crassidens X3 ncRNA.
The clade VIII consists of hsa-patient 1, 2, 4, 8§, 9 DNA and 1,
2,4,5,8,9 transcribed RNA. The clade IX consists of Hetero-
cephalus glaber, Leptonychote weddellii, Pan paniscus, Gorilla,
Macaca mulatta, and Rattus norvegicus.

The M4 Parsimony Tree characterizations for query genotype
M4 start with selection of 183 taxa, total sequence length 2207
nucleotide bases, aligned sequence length 824 base pairs with
992 conseved sites, 1095 variable sites, 695 parsimony-informa-
tive sites, and 344 singletons. This M4 Parsimony Tree consists
of 10 clades. The phylogram for query M4 1st Base 5241556 M4
34-1F constructed with 100 BLAST hits representing distance
scale 100 bootstrap values is grouped in clade I with hsa-patients
4DNA, 1,2,3,6,7,8,9 DNA, hsa-clone RP 11, chr 1, hsa-MIRN
34A gene, hsa-ReSE silencer, Eukaryotic synthetic construct chr
19, hsa-patient 5 DNA, Heterocephalus glaber, hsa-patient 2, 4,
8 transcribed RNA, hsa-Patient 1, 5, 9 transcribed RNA, Macaca
nemestrina, hsa-clone CH17, Pan troglodytes. The clade II con-
sists of Pan paniscus, Pan troglodytes, and Gorilla gorilla. The
clade IV consists of Macaca nemestrina, Ateles geoffroyi, Lag-
othrix Lagotricha. The clade V consists of Laptonychotes wed-
dellii, Pongo abellii, and Rattus norvegicus. Clade VI consists of
Saguinus Labiatus, clade VII consists of Pango pygmaeus, Pri-
onailurus viverinus, Felis catus, Camelus bactarianus, Diceros
bicornis minor, Rousettus aegyptiacus, Pteropus giganteus. The
clade VIII consists of Gorilla, hsa-precursor Mir34A, Pan panis-
cus misc RNA, Mir-34A primary transcript, Gorilla, hsa-LHRI
LNCRNA gene, Nomascus leucogenys, Pongo abellii, Pongo
pygmacus, Rhinopethicus tephrosceles, Rhinopethicus roxella-
na, Macaca mulatta, Manis javanica. The clade IX consists of
Mirounga angustriostris, Mirounga Leonina, Pseudorca cras-
sidens, Orcinus orca, Tursiops truncates, Lagenorhynchus oblig-
uidens, Rhinolophus sinicus, Hipposideros armiger, Bubalus
bubalis, Bos indicus, Peromyscus maniculatus bairdii, Pteropus
giganteus.

The M5 Parsimony Tree characterizations for query genotype
M35 start with selection of 114 taxa, total sequence length 1970
nucleotide bases, aligned sequence length 824 base pairs with
834 conseved sites, 1037 variable sites, 674 parsimony-informa-
tive sites, and 168 singletons. This M5 Parsimony Tree consists
of 10 clades. The Phylogram for query M5 1st Base 5241557 M5
34-1F constructed with 100 BLAST hits representing distance
scale 96 bootstrap values is grouped in clade I with hsa-patient
5 DNA, 1,2,3,4, 6,7,9 DNA and hsa-1,2,4,5,7,8,9 transcribed
RNA, clone RP 11, hsa-ReSE silencer. The clade II consists of
hsa-chromosome 19 cosmids RP 31158, Eukaryotic synthetic
construct Chr 19 cosmids R31158, Pongo abellii, Macaca neme-
strina. The clade III consists of Eukaryotic synthetic construct
Chr 19 (2, 3, 4, 5), hsa-clone RP11. The clade IV consists of Di-
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ceros bicornis minor, Mirounga Leonina, Mirounga angustiros-
tris. The clade V consists of Heterocephalus glaber, Pteropus gi-
ganteus, and Rousettus aecgyptiacus. Clade VI cosists of Tursiops
truncates, Pseudorca crassidens, Orcinus orca, Lagenorhynchus
obliquidens, Camelus ferus, and Camelus bactrianus. The clade
VII consists of Ateles geoffroyi, Lagothrix lagotricha, and Sagu-
inus labiatus. The clade VIII consists of Macaca mulatta, Rhino-
pithecus tephrosceles, Rhinopithecus roxellana, Prinia subflava
(GPR 157). The clade IX consists of Pongo pygmacus, Pongo
abelli, Nomascus Leucogenys, Pan troglodytes, Pan paniscus,
Gorilla gorilla, hsa-LHRI LNCRNA gene, Mir34AHG, hsa- Chr
1, cloneCH17. The clade X consists of Felis catus, Prionailurus
viverrinus, Peromyscus maniculatus bairdii, Rhinolophus.

The M6 Parsimony Tree characterizations for query genotype
M6 start with selection of 102 taxa, total sequence length 2011
nucleotide bases, aligned sequence length 824 base pairs with
1074 conseved sites, 934 variable sites, 610 parsimony-informa-
tive sites, and 321 singletons. This M6 Parsimony Tree consists
of 14 clades. The phylogram for query M6 1st BASE 5241558
M6 34-1F constructed with 100 BLAST hits representing dis-
tance scale 53 bootstrap values is grouped in clade XII with
hsa-patient 6 DNA, hsa-patient 1 transcribed RNA. The clade |
consist of hsa-LHRI LNCRNA gene, Pan paniscus misc RNA,
hsa-Mir34a primary transcript, Gorilla collagen alpha-2 (I)
chain. The clade II consists of Piliocolobus tephrosceles, Ma-
caca mulatta MIR34A, hsa-MIR 34A precursor RNA, Gorilla
collegen alpha 2(I) chains. The clade III consists of Pan trog-
lodytes, Gorilla gorilla, hsa-MIR34a precursor, hsa-chr 1 clone
CH17, Pan troglodytes. The clade IV consists of Macaca mulat-
ta, Pongo pygmaeus, Saguinus Labiatus, Ateles geoffroyi, Lag-
othrix Lagotricha. The clade V consists of Prinia subflava (GPR
157) Rhinolophus Sinicus. The clade VI consists of Peromyscus
maniculatus bairdii, Rattus norvegicus. The clade VII consists
of Pseudorca crassidens, Lagenorhynchus obliquidens, Tursiops
truncates, Pseudorca crassidens, Orcinus orca, Diceros bicornis
minor, Camelus ferus, Camelus bactrianus, Felis catus, Prion-
ailurus viverrinus, Mirounga Leonina, Mirounga angustriostris,
Leptonychotes weddellii. The clade IX consists of Manis javani-
ca, Rousettus aegyptiacus, Pteropus giganteus. The clade X con-
sists of Hipposideros armiger, Heterocephalus glaber, Bubalus
bubalis, and Bos indicus. The clade XIII consists of hsa-patient
1,2,3,4,5,7,8,9 DNA, hsa-patient 2,4,5,8,9 transcribed RNA,
Human DNA sequence from clone RP 11-315013, hsa-ReSE
silencer chr 1. The clade XIV consists of Macaca nemestrina,
Pongo abellii.

The M7 Parsimony Tree characterizations for query genotype
M7 start with selection of 102 taxa, total sequence length 664
nucleotide bases, aligned sequence length 824 base pairs with
365 conseved sites, 299 variable sites, 287 parsimony-informa-
tive sites, and 12 singletons. The M7 Parsimony Tree consists of
8 clades. This phylogram for query M7 1st BASE 5241559 M7
34-1F constructed with 100 BLAST hits representing distance
scale 99 bootstrap values is grouped in clade I with hsa-patient

7 transcribed mir-34a, hsa-patient 1,2,3,4,5,6,8,9 DNA, hsa-Pa-
tient 1,2,5,8,9 transcribed RNA, hsa-ReSE silencer, hsa-RP11.
The clade II consists of Felis Catus, Leptonychotes weddellii,
ncRNA, Mirounga angustirostris, Prionailurus viverrinus, and
Mirounga leonina. The clade III consists of Saguinus labiatus,
Ateles geoffroyi, Lagothrix lagotricha, Rousettus aegyptiacus,
Heterocephalus glaber, Rousettus aegyptiacus, and Pteropus gi-
ganteus. The clade IV consists of Nomascus leucogeny. The clade
V consist of Prinia subflava GPR 157, Rhinopithecus roxellana,
Piliocobus tephrosceles, Macaca Nemestrina, Macaca mulatta,
Pongo abelli mRNA, Pongo pygmaeus. The clade VI consists of
Camelus ferus, Camelus bactrianus, Hsa-LHRI LNCRNA gene,
Gorilla gorilla variant X3 mRNA, hsa-MIR34A primary tran-
script, Pan paniscus, hsa-chr 1 clone CH17. The clade VII con-
sists of Rhinolophus sinicus, Hipposideros armiger, Peromyscus
maniculatus bairdii, Monodelphis domestica, Rattus norvegicus.
The clade VIII consists of Diceros bicornis minor, Bubalus bub-
alis, Bos indicus, Tursiops truncates, Orcinus orca, Lagenorhyn-
chus obliquidens, and Pseudorca crassidens.

The M8 Parsimony Tree characterizations for query genotype
MBS start with selection of 101 taxa, total sequence length 2085
nucleotide bases, aligned sequence length 824 base pairs with
1251 conseved sites, 704 variable sites, 450 parsimony-informa-
tive sites, and 252 singletons. This M8 Parsimony Tree consists
of 12clades. The phylogram for query M8 1st Base 5241560 M8
34-1F constructed with 100 BLAST hits representing distance
scale 83 bootstrap values is grouped in clade I with hsa-patient
8 DNA alongwith patient 1,2,3,4,5,6,7,9 DNA and hsa-patient
1,2,4,5,8,9 transcribed RNA, hsa-ReSE silencer, clone RP11.
The clade II consists of Macaca nemestrina, Prionailurus viver-
rinus, Felis catus, Mirounga angustirostris, Leptonychotes wed-
dellii, Mirounga leonine. The clade III consists of hsa-chromo-
some 1 clone CH17, hsa-MIR-34A precursor, Pan paniscus,
Gorilla gorilla gorilla, hsa-LHRI LNCRNA gene, MIR34AHG
LncRNA gene, Bubalus bubalis, Bos indicus, Heterocephalus
glaber. The clade IV consists of Pan troglodytes, Pan paniscus,
and Gorilla gorilla. The clade V consists of Macaca nemestri-
na, Macaca mulatta, Piliocolobus tephrosceles, Rhinopithecus
roxellana, Rhinopithecus bieti, Macaca mulatta, Prinia subflava
GPR 157, and Pongo pygmaeus. The clade VI consists of Ate-
les geoffroyi, Lagothrix lagotricha, and Saguinus labiatus. The
clade VII consists of Camelus ferus, Camelus bactrianus, and
Rattus norvegicus. The clade VIII consists of Pseudorca cras-
sidens, Orcinus orca, Lagenorhynchus obliquidens, and Tursiops
truncatus. The clade IX consists of Rhinolophus sinicus, Hippo-
sideros armiger, and Peromyscus maniculatus bairdii. The clade
X consists of Rousettus aegyptiacus. The clade XI consists of
Pteropus giganteus. The clade XII consists of Diceros bicornis
minor, Manis javanica.

The M9 Parsimony Tree characterizations for query genotype
MO start with selection of 138 taxa, total sequence length 1850
nucleotide bases, aligned sequence length 824 base pairs with
554 conseved sites, 1281 variable sites, 821 parsimony-infor-
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mative sites, and 253 singletons. This Parsimony tree consists
of 17 clades. The phylogram for query M9 1st Base 5241561
M9 34-1F constructed with 100 BLAST hits representing dis-
tance scale 93 bootstrap values is grouped in clade II with has
patient 9 DNA, transcribed RNA along with Eukaryotic syn-
thetic construct 19(5,6,7,9). The clade I consist of hsa-patient
1,2,3,4,5,6,7,8 DNA and 1,2,4,5,7,8 transcribed RNA has-clone
RP11, has ReSE silencer. The clade III consist of ESC chromo-
some 19 (2, 5, 6, 12, 13, 15, 18). The clade IV Eukaryotic syn-
thetic construct chromosome 19 (4, 11, 16) is performed. The
clade V consists of Macaca nemestrina. The clade VI consists
of hsa chromosome 19 cosmid, Eukaryotic synthetic construct
chromosome 19, Pongo abellii. The clade VII consists of Rat-
tus norvegicus. The clade VIII consists of Bubalus bubalis, Bos
indicus, Heterocephalus glaber, Prionailurus viverrinus, Felis
Catus, Mirounga leonine, Mirounga angustirostris, Leptony-
chotes weddelii. The clade X consists of Pongo Pygmaeus, Pon-
go abelii, and Nomascus Leucogenys. The clade XI consists of
Ateles geoffroyi, Lagothrix Lagotricha, Saguinus labiatus. The
clade XII consists of Macaca nemestrina, Macaca mulatta, Rhi-
nopithecus bieti, Piliocolobus tephrosceles, and Rhinopithecus
roxellana. The clade XIII consists of Pan troglodytes, Pan panis-
cus, and Gorilla gorilla. The clade XIV consists of Gorilla go-
rilla. The clade XIV consists of Gorilla gorilla, alpha 2 (I) chain
variant X1 mRNA, Pan paniscus transcript variant X1 mRNA,
hsa-LHRI LNCRNA gene, hsa-MIR34AHG LncRNA, Gorilla
alpha 2 (I) chain, hsa-Mir34a primary transcript, hsa-chrl clone
CH17-31M22. The clade XV consists of Pteropus giganteus,
Rousettus aegyptiacus. The clade XVI consists of Rhinolophus
Sinicus, Diceros bicornis minor, Camelus ferus, Camelus bactri-
anus, Pseudorca crassidens, Tursiops truncates, Lagenorhynchus
obliquidens, Orcinus orca. The clade X VII consists of Hipposid-
eros armiger, Peromyscus maniculatus bairdii.

The gene Mir-34a Query M1-M10 analysis determines similar-
ity, monophyly and evolutionary linage to known sequences in
public database. The Tamura-Nei method to compute distances
in phylogenetic tree is based on number of base substitutions
per site.

Pi-informative sites detailed Molecular characterization of Gen-
otypes M1-M9 is discussed. The highest available selected Taxa
are 183 of Genotype M4 and least are 94 of Genotype M2. The
lengtheist Sequence is 2207 bp of Genotype M4 and shortest
of M7 664bp. The highest conserved region of Genotype M2 is
1229bp and least is 365bp of Genotype M7. The variable region
of length 1281 bp of Genotype M9 and least 603 bp nucleotide
of Genotype M2. The Pi ¥ informative site is longest of 821
bp for Genotype M9 and shortest of Genotype M7 with 287 bp
nucleotide. The Singleton Highest value is 344 bp of Genotype
M4 and least of 12 bp nucleotide of Genotype M7.

The NCBI Query cover, E-value and Percent Identity with close-
ly similar Genotype M1-M9 with Homo sapiens chromosome 1
clone CH17-31M. The Query cover is 100% and Percent Identi-
ty is 96% with Genotype M5 at top.

The T2DM patients had a history of diabetes in parents and they
are Patient number Genotype M4, M7 and MS5. The M4 is T2DM
Individual 45 years old male from KOHAT District with the
family history of Diabetes from Bangash tribe. The M5 Individ-
ual is 70 years old male of KOHAT prone to diseases of Diabetes
with family history of jutt tribe. The M7 Individual belongs to
Battagram District 40 year’s old male with the maternal disease
history of diabetes with a Hepatobiliary disease.

6. Conclusion

The phylogenetic analysis was performed based on Parsimony
tree method by using MEGA 11 software. The nearest similar or-
ganism to the Query is mostly Human hsa-DNA and Transcribed
RNA. The Query M1 is like hsa-Patient | DNA, hsa ReSE si-
lencer, Pan troglodytes, clone RP11-315013, hsa-Mir-34a pri-
mary transcript, and clone CH12. The Query M2 is similar with
hsa-patient 2 DNA and Transcribed RNA, clone RP11-315013,
ReSE silencer, hsa-patient 8 transcribed RNA, hsa-Patient 4,5
DNA & transcribed RNA, hsa-Patient 2 DNA Patient 4 tran-
scribed RNA, The Query M3 is similar to hsa-Patient 3 DNA,
Pantroglodytes, hsa-ReSE Silencer, Rattus norvegicus, hsa-Pa-
tient 4 transcribed RNA, hsa-Mir-34A precursor, The Query M4
is similar to hsa-Patient 4 DNA, hsa- clone RP 11, hsa-patient
6,7 DNA, hsa-patient 4, § transcribed RNA. The Query M5 is
like hsa-Patient 4 DNA, hsa-patient 5 DNA, hsa-patient 2, 3, 6,
hsa-patient 5 DNA and transcribed RNA, hsa-Patient 7 DNA and
transcribed RNA. The Query M6 hsa-Patient 6 DNA, hsa-pa-
tient 1 transcribed RNA, Mir-34a gene, hsa-clone RP11-315013,
Patient 7 DNA. The Query M7 hsa-Patient 7 DNA and Tran-
scribed RNA, Felis Catus, hsa-patient 5 DNA and transcribed
RNA, Human DNA sequence Clone RP. The Query M8 hsa-Pa-
tient 8 DNA and transcribed RNA, hsa-clone RP11, hsa-Patient
4 DNA, hsa-Patient 5 DNA and transcribed RNA. The Query
M9 is similar to hsa-Patient 9 DNA and transcribed RNA, Eu-
karyotic synthetic construct chromosome 19, hsa-Patient 5 tran-
scribed MicroRNA-34A, hsa-LHRI LNCRNA.

The phylogenetic relation of every sample regarding Mir-34a
gene is BLAST in NCBI Gene Bank and Ancestor tree is drawn
has similarities with more than 100 organisms creating suscep-
tibility of presence of Diabetes and Cancer in other organisms
including invertebrates and vertebrates. The Genotype M4 has
highest selected Taxa 183 with longest sequenced length of 2207
bp nucleotide and Singleton value of 344 bp. The Genotype M7
has at least Sequence Length 664 bp and Conserved region of
365 bp and Pi ¥ Informative site of 287 bp and singleton value
of 12 bp nucleotide.
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