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Abstract---Numerous strategies are utilized to think about micro-
organism communities that are prevalent in the intestine of human 

being. Until several ages back, strategies based upon culture were the 

essential implies of considering microscopic organisms and main 
focus of these strategies was to understand the connection of 

microbes with each other and their surroundings. Human microbiome 

within the body can be found most prevalently in human milk & 
human intestine. Human microbiome can also be used for comparison 

of human mother’s milk, mother’s feces, and infant’s feces in human. 

Moreover, urine sample of non-pregnant women shows a distinct 

variation from pregnant women’s microbiome. As the microbiome 
constitution within the body remains steady & varies along with 

nation or society, thus this data can be used in forensic investigation 

to narrow down the profiling of a diseased person. 
 

Keywords---Microbiome, forensic investigation, metagenomics, 

metatranscriptome. 
 

 

Introduction  
 

Metagenomic also known as Natural Genomics, Community Genomics, or 

Ecogenomics is the study of genes recovered specifically from environmental 

samples. Metagenomics is the application of advanced genomic procedures to the 
study of communities of microbial life forms specifically in their common location 
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bypassing the requirement of segregation and cultivation in lab of individual 

species (Chen and Jiang 2014).  
 

16S ribosomal RNA subunit sequencing of bacteria: 

 
The 16S subunit is exclusive to microbes & contains preserved locales that served 

the widespread polymerase chain response (PCR) primer binding destinations & 

inconsistent areas that permit for distinguishing proof of prepared ordered units, 

in numerous cases to the level of species. This sequencing handle ordinarily 
includes Illumina stages, amplification of bacterial DNA, confinement of nucleic 

acid from samples or sequencing utilizing Sanger and arrangement to libraries of 

known 16S groupings. Drawback includes that these strategies are appealing due 
to their reasonableness and inclination to be profoundly computerized, but they 

identify only the bacterial individuals of the microbiome, regularly come up short 

to realize species-level taxonomic recognizable proof [1]. 
 
Entire metagenome or metatranscriptome shotgun (WMS): 
 
It includes entire list of nucleotides in a sample, recognizing microscopic 

organisms, beside any archae, parasites and infections giving useful info based on 

genome substance. Drawbacks of WMS involves expensiveness (in respect of 

assets required & nucleotide no. to evaluate the information set as well) and 
defilement of nucleic acid. The stated above together techniques have an inborn 

nucleic corrosive extraction predisposition since a few microbes are lysed distant 

more effectively than others. These advancement aids in acknowledgement of 
microbiomes that possess within the digestive system, oral cavity, skin, and 

genitourinary tract and also reveals the connection of microbiomes with host 

&pathogen as well. Similarly genomic techniques for eukaryotes may well be 
connected to screen racial spread [2]. 

 

Limitations involves that there is a huge trouble to segregate DNA from the 
microbiomes of eukaryotes &the plausible need to target a subset of the 

considerably bigger genome (of eukaryotes) to form populace examination 

attainable on a large level. With the enhancements in microbiome evaluation & 

sequencing technique, modern strategies of observation & conclusion justify the 
testing within the field [3]. 

 
Application of microbiome in forensic investigations 
 

Introductory metagenomic studies reveals the intestinal microbiome that plays 

basic parts within the advancement of adaptive and innate immunity, 
nourishment and development, safe resistance, and vulnerability to 

contaminations. In any case, the larger part of micro-organisms present in 

intestine are not effectively developed via standard culture methods. Hence 
innovations devoid of culture based empower investigation of the microbiome in 

its aggregate. 

 
It is also recommended by few studies that within the brief phase of 

environmental interactions & diet, quickly modifies micro-organisms range 

whereas within the long term an individual’s microbiota remains strikingly steady 
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and can contrast significantly between nations & societies and could be 

determinedly molded by early life occasions such as disease or breast nourishing 

[4, 5]. Thus, this factor could be used to narrow down the search for 

individualization by demonstrating their race or culture through the examination 
of microbiome in the field of forensic science [6]. Hence this innovation might 

significantly progress our current culture-based observation methods. 

 
Human microbiome  
 

There are around one thousand and thirty microbes and archaea that have 
capability to withstand harsh environment. One of the microbial territories that is 

extremely intriguing is the one that is present in our own body as there's an 

expanding mindfulness of its effect on our wellbeing. Impressive innovative 
advances especially gigantic simultaneous sequencing advancements have opened 

the door of the investigation of the microbiomes within our body and thus they 

are known as human microbiome. In any case, the foremost impressive advance 

has been made by sequencing the progressed metagenomics studies that 
uncovered the gigantic hereditary prospective of the human’s microbiota [6,7]. 

 

There is a consistent contact in between the microbiome of human, its host & the 
encompassing habitat. It has been pronounced in one of the research done on the 

two hundred subjects, that there is a contrast among the microorganisms within 

& upon the body [6]. The conclusion of this study uncovered the most elevated 
variation within the intestinal & oral microbiomes that shows low& high 

variations, respectively [8]. The most profound and comprehensive study on the 

sample of colonic of one hundred and twenty-four Europeans has given estimate 
of 3.3 Mio unique genes. In expansion, inventories of metagenomic from other 

body locales have been detailed, counting the upper intestinal tract, oral cavity& 

stomach. 

 
Human Intestine 

 

Major research has done their work on the microbiomes of human intestinal as 
this one is the part of body that are used to be intensely inhabited & have most 

intricate biological system. The intestinal environment comprises huge number of 

microscopic organisms (trillions) which originated from a few 1000s of species and 
majority of them are yet to be cultured. Besides, the microbiota found in intestine 

generally plays an imperative part in wellbeing & around twenty diverse infections 

have been related with the micro-organisms in that environment [9]. 
 

The step after recognizing the capacity of coding & composition of the microbiota 

in human is to consider their functionalities & action in their habitat by large 

throughput useful techniques of metagenomics. It is a critical movement as 
metagenomic & phylogenetic techniques could uncover candidate genes & group 

which will be vital in certain conditions. In any case, they don't give prove for the 

real association of these genes or species. Thus, the acknowledgement of 
functionality is the dire need at that point to recognize the dynamic species 

&molecules. These moreover give the premise for examining the biological 

intelligent between the host on the one hand and the human microbiomes on the 
other hand [9,4]. 



         7548 

Human milk 

 
The infant's life begins with nourishment by human milk which could be an 

essential source of ingested microbiota. In this manner, it is fundamental to 

completely get the information on human milk’s microbiota and its impact upon 
the colonization of microbiomes within the infant's gastro-intestinal tract. Intake 

of practical microbes through human milk could result in viable colonization of 

microbiomes within the infant's gastro-intestinal tract although the presence of 

such bacterial DNA alone may also provide immunity to the newborn child e.g., 
the powerful immune stimulators i.e., unmethylated cytosine phosphate guanine 

dinucleotides derived from the DNA of bacteria [10,11]. 

 
Comparison of metagenome in human mother’s milk, mother’s feces and 

infant’s feces in human 

 
It has been revealed from a study based upon phylum range that contigs from 

feces were different from contigs from human milk in respects to the need of 

differing qualities inside the human milk metagenome i.e., ninety nine percent of 
the contigs were from Proteobacteria and Firmicutes respectively.  Breast feed-

infant's feces have huge extent of Actinobacteria, taken after by Formula Feed-

infant’s feces, mother’s feces, and last by milk of human. The ratio of 

Proteobacteria within the human milk resemble at most of the part with breast 
fed infant’s feces whereas they are altogether distinctive from the feces of both 

Formula fed infants’ feces & mother's feces. The mother's feces metagenome & FF 

infant's feces metagenome were most comparative in respects to their high extent 
of Bacteroidetes. Breastfeeding is related with a diminished frequency of GI tract 

contaminations, which is verified by a few studies that have connected 

breastfeeding with a lower rate of necrotizing in people and creature models. 
Breastfeeding is additionally related with a microbiome of modified fecal; two 

ponders revealed that ninety percent of the fecal microbes of a breast-fed (BF) 

infant is Bifido bacteria whereas this bacterium is not under the detectable limits 
in cases of Formula fed infants [12,13]. 

 

The milk microbiota of majority of mothers is overwhelmed with Streptococcus & 

Staphylococcus though Lactobacillus and Bifidobacterium, contributed as minor 
milk microbiota individuals (two to three percent of genera) who fed on 

commercially well-known bovine milk. Another study revealed that the 

microbiomes derived from human’s milk may keep on changing with time and 
may be subordinate on the weight of mother & upon the type of delivery of baby. 

Although this strategy is broadly acknowledged to decide microbial differing 

qualities, it does display impediments such the functionalities of micro-organism 
present within milt are not yet known . It was studied that fifteen samples of 

human milk & found a few overwhelming species in those samples & the genera 

associated with these species are: Staphylococcus, Bradyrhizobiaceae, Serratia, 
Corynebacteria, Pseudomonas, Sphingomonas, Ralstonia, Propionibacteria and 

Streptococcus [14]. 

 
Other research reveals that colostrum was occupied majorly by microbiome 

Leuconostoc & Weisella taken after by Akkermansia which is more predominant 

in obese mothers. Martin et al. Utilized quantitative PCR and PCR-denaturing 
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angle gel electrophoresis and detailed the nearness of B. adolescentis, 

Bifidobacterium breve, B. dentium & B. bifidum in the milk of human. 

 

Urine comparison of non-pregnant and pregnant women’s microbiome 
 

Pregnant ladies experience significant anatomical, biochemical & physiological 

variation as a consequence of physical & hormonal changes within the body. 
Pregnancy is related with an increment in cervix discharge and a diminish in the 

pH vaginal periphery, that results into the expanded levels of Lactobacillus 

acidophilus. Research on microbiomes offers an assistance to clarify contrasts in 
cytokine levels (within the amniotic liquids & vaginal periphery), varieties within 

the pH of such liquids & the degree of difference that are vulnerable to diseases in 

non-pregnant &pregnant women. Every year around ten percent of all infants are 
born prematurely [15]. The diseases (of the bacterial vaginosis & urinary tract), 

cervical inconsistencies, uterine inconsistencies, lacking maternal nourishment 

and hereditary aspect leads to Established preterm birth (PTB) risk. Numerous 

analysts have proposed that intrauterine diseases might clarify twenty five to forty 
percent of PTBs. Pregnant ladies are supposed to have screening of asymptomatic 

bacteriuria with regular interval within the pregnancy phase and ought to be 

cured, in the event that positive, to decrease the chance of repetitive UTI and PTB. 
Microbes constitutively discharge extracellular vesicles (EVs) into the extracellular 

milieu. Metagenomics is the study of hereditary fabric that's recovered specifically 

from environmental samples, counting urine [16, 17]. In pregnant ladies, 
metagenomics was utilized to investigate the bacterial composition of vaginal, 

stool and amniotic fluid. The microbes of pregnant ladies were related with low 

birth weight of infant & PTB. Some studies shows that newborn children born 
with the low body weight born after preterm untimely broke the films are 

intensely contaminated with Pseudomonas spp. This microbe is rarely separated 

from the urine of pregnant women. 

 
Conclusion  

 

In numerous human microbiota studies, the bacterial range of different body 
locales were analyzed & such arrangements serve as omnipresent markers of 

microbial genomes. In oral, intestine and vaginal samples, the most prevalent 

genera are Streptococcus, Lactobacillus & Bacteroides. The human microbiome 
also differs among nation, race wise as it used to changes as per surrounding of 

individual & thus human metagenomic data based upon race differentiation may 

aid in race determination of an anonymous dead body. In pregnancy the most 
dominant microbe is Lactobacillus spp. & thus the presence of this microbe could 

serve as a corroborative evidence & also aid to conclude that whether the given 

diseased/victim/suspect women were pregnant or not as claimed by the other 

person. The plenitude levels of thirteen genera varied essentially upon the 
comparison of urine sample taken from non-pregnant and pregnant ladies. In 

specific, Bacillus spp. was the one that are majorly found & serve as corroborative 

evidence in pregnant ladies, whereas Pseudomonas spp. was the majorly populate 
in the ladies that are not pregnant. Bacterial transfer from mother to baby 

happens frequently amid human pregnancy. Gram-positive microscopic 

organisms, e.g., Bacillus spp., have been confined basically from the urine of 
pregnant women [18]. 
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