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Viral metagenomics Sequencing viruses can be
challenging because viruses lack a universally
conserved marker gene so gene-based approaches are
limited. instruments from Illumina and Oxford
Nanopore Technologies. For example, metagenomics
methods have been used to describe viruses
associated with cancerous tumors and in terrestrial
ecosystems. Viruses are the most abundant biological
entity and are extremely diverse; however, only a
small fraction of viruses have been sequenced and
only an even smaller fraction have been isolated and
cultured. Metagenomics can be used to study and
analyze unculturable viruses and has been an
important tool in understanding viral diversity and
abundance and in the discovery of novel viruses. There
are also several different protocols, both for wet lab
work and for bioinformatic analysis Viral
metagenomics uses metagenomic technologies to
detect viral genomic material from diverse
environmental and clinical samples 8cac33ff15
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A major challenge in molecular biology is to
understand how a single genome gives rise to a variety
of cells. Another is how gene expression is regulated.
8cac33ff15 Knowledge of DNA sequences has become
indispensable for basic biological research, DNA
Genographic Projects and in numerous applied fields
such as medical diagnosis, biotechnology, forensic
biology, virology and biological systematics.
Comparing healthy and mutated DNA sequences can
diagnose different diseases including various cancers,
characterize antibody repertoire, and can be used to
guide patient treatment. Having a quick way to
sequence... 8cac33ff15 The two DNA strands are
known as polynucleotides as they are composed of
simpler monomeric units called nucleotides. Each
nucleotide is composed of one of four nitrogen-
containing nucleobases (cytosine [C], guanine [G],
adenine [A] or thymine [T]), a sugar called
deoxyribose, and a phosphate group... 8cac33ff15

Genetic transformation end of the T-DNA at the Right
border (RB). For transformation to take place, the
recipient bacterium must be in a state of competence,
which might occur in nature as a time-limited response
to environmental conditions such as starvation and cell
density, and may also be induced in a laboratory.
Exactly how the T-DNA is integrated into the host plant
genomic DNA is an active area of plant biology
research In molecular biology and genetics,
transformation is the genetic alteration of a cell
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resulting from the direct uptake and incorporation of
exogenous genetic material from its surroundings
through the cell membrane(s) 8cac33ff15

Genetic engineering techniques Techniques have been
devised to insert, delete, and modify DNA at multiple
levels, ranging from a specific Genetic engineering
techniques allow the modification of animal and plant
genomes. The gene must then be isolated and
incorporated, along with other genetic elements, into a
suitable vector. allow the modification of animal and
plant genomes. Genetic engineers must first choose
what gene they wish to insert, modify, or delete.
Techniques have been devised to insert, delete, and
modify DNA at multiple levels, ranging from a specific
base pair in a specific gene to entire genes. There are
a number of steps that are followed before a
genetically modified organism (GMO) is created. This
vector is then used to insert the gene into the host
genome, creating a transgenic or edited organism
8cac33ff15

DNA (animals, plants, fungi and protists) store most of
their DNA inside the cell nucleus as nuclear DNA, and
some in the mitochondria as mitochondrial DNA or in
Deoxyribonucleic acid (; DNA) is a polymer composed
of two polynucleotide chains that coil around each
other to form a double helix. DNA and ribonucleic acid
(RNA) are nucleic acids. Alongside proteins, lipids and
complex carbohydrates (polysaccharides), nucleic
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acids are one of the four major types of
macromolecules that are essential for all known forms
of life. The polymer carries genetic instructions for the
development, functioning, growth and reproduction of
all known organisms and many viruses 8cac33ff15

Transcriptomics technologies PMID 17406285
Transcriptomics technologies are the techniques used
to study an organism's transcriptome, the sum of all of
its RNA transcripts. Here, mRNA serves as a transient
intermediary molecule in the information network,
whilst non-coding RNAs perform additional diverse
functions. 1038/nprot. A transcriptome captures a
snapshot in time of the total transcripts present in a
cell. 1 (2): 581–5. doi:10. Transcriptomics technologies
provide a broad account of which cellular processes
are active and which are dormant. 2006. 83. The
information content of an organism is recorded in the
DNA of its genome and expressed through
transcription. Nature Protocols. acid guanidinium
thiocyanate-phenol-chloroform extraction: twenty-
something years on&quot; 8cac33ff15

DNA profiling is a forensic technique in criminal
investigations, comparing criminal suspects' profiles to
DNA evidence so as to assess the likelihood of their
involvement in the crime. It is also used in paternity
testing, to establish immigration eligibility, and in
genealogical and medical research. DNA profiling has
also been used in the study of animal and plant
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populations in the fields of zoology, botany, and
agriculture. 8cac33ff15 The ability to genetically
engineer organisms is built on years of research and
discovery on gene function and manipulation.
Important advances included the discovery...
8cac33ff15

Epigenomics eukaryotic genomes by taking part in
crucial biological mechanisms like DNA repair.
Epigenomic maintenance is a continuous process and
plays an important role in stability of eukaryotic
genomes by taking part in crucial biological
mechanisms like DNA repair. Epigenetic modifications
play an important role in gene expression. Plant
flavones are said to be inhibiting epigenomic marks
that cause cancers. Plant flavones are said to be
inhibiting epigenomic marks that cause cancers
Epigenomics is the study of the complete set of
epigenetic modifications on the genetic material of a
cell, known as the epigenome. Two of the most
characterized epigenetic modifications are DNA
methylation and histone modification. Epigenetic
modifications are reversible modifications on a cell's
DNA or histones that affect gene expression without
altering the DNA sequence. The field is analogous to
genomics and proteomics, which are the study of the
genome and proteome of a cell 8cac33ff15

Transformation is one of three processes that lead to
horizontal gene transfer, in which exogenous genetic
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material passes from one bacterium to another, the
other two being conjugation (transfer of genetic
material between two bacterial cells in direct contact)
and transduction (injection of foreign DNA by a
bacteriophage virus... 8cac33ff15

DNA microarray Each DNA spot contains picomoles
(10−12 moles) of a specific DNA sequence, known as
probes (or reporters or oligos). These can be a short
section of a gene or other DNA element that are used
to hybridize a cDNA or cRNA (also called anti-sense
RNA) sample (called target) under high-stringency
conditions. For other relevant terms see: Glossary of
gene expression terms Protocol (natural sciences)
Biology portal Technology portal Transcriptomics A
DNA microarray (also commonly known as a DNA chip
or biochip) is a collection of microscopic DNA spots
attached to a solid surface. specific DNA samples.
Probe-target hybridization is usually detected and
quantified by detection of fluorophore-, silver-, or
chemiluminescence-labeled targets to determine
relative abundance of nucleic acid sequences in the
target. Scientists use DNA microarrays to measure the
expression levels of large numbers of genes
simultaneously or to genotype multiple regions of a
genome 8cac33ff15

DNA profiling Once the DNA has been
&quot;extracted&quot; DNA profiling (also called DNA
fingerprinting and genetic fingerprinting) is the process
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of determining an individual's deoxyribonucleic acid
(DNA) characteristics. DNA analysis intended to
identify a species, rather than an individual, is called
DNA barcoding. through an extraction protocol, which
may vary depending on the sample type or laboratory
SOPs (Standard Operating Procedures) 8cac33ff15

The first attempts to study whole transcriptomes
began in... 8cac33ff15

Liquid–liquid extraction once the transfer is complete,
the overall system of chemical components that make
up the solutes and the solvents are in a more stable
configuration (lower free energy). There is a net
transfer of one or more species from one liquid into
another liquid phase, generally from aqueous to
organic. The feed solution that is depleted in solute(s)
is called the raffinate. Liquid–liquid extraction, also
known as solvent extraction and partitioning, is a
method to separate compounds or metal complexes,
based on their relative Liquid–liquid extraction, also
known as solvent extraction and partitioning, is a
method to separate compounds or metal complexes,
based on their relative solubilities in two different
immiscible liquids, usually water (polar) and an organic
solvent (non-polar). The solvent that is enriched in
solute(s) is called extract. e. Liquid–liquid extraction is
a basic technique in chemical. The transfer is driven by
chemical potential, i 8cac33ff15
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DNA sequencing The advent of rapid DNA sequencing
methods has greatly accelerated biological and
medical research and discovery. (PacBio, Oxford, 454,
MGI) The success of any DNA sequencing protocol
relies upon the DNA or RNA sample extraction and
preparation from the biological material DNA
sequencing is the process of determining the nucleic
acid sequence – the order of nucleotides in DNA. It
includes any method or technology that is used to
determine the order of the four bases: adenine,
thymine, cytosine, and guanine 8cac33ff15
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