
Dna To Dna Base Pairing
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. The nucleotides
are joined to one another in a chain by covalent bonds (known as the
phosphodiester linkage) between the sugar of one nucleotide and
the  phosphate  of  the  next,  resulting  in  an  alternating  sugar-
phosphate backbone.  The nitrogenous bases of  the two separate
polynucleotide  strands  are  bound  together,  according  to  base
pairing rules (A with T and C with G), with hydrogen bonds to...
9be716a851 DNA polymerase adds nucleotides to the three prime
(3')-end of a DNA strand, one nucleotide at a time. Every time a cell
divides, DNA polymerases are required to duplicate the cell's DNA,
so that a copy of the original DNA molecule can be passed to each
daughter cell. In this way, genetic information is passed down from
generation to generation. 9be716a851 DNA base flipping occurs by
breaking the hydrogen bonds between the bases and unstacking the
base from its neighbors. This could occur through an active process,
where an enzyme binds to the DNA and then facilitates rotation of
the base, or a passive process, where the 9be716a851

DNA repair A weakened capacity for DNA repair is a risk factor for
the development of cancer. bases, due to errors in DNA replication,
in which the wrong DNA base is  stitched into place in a newly
forming DNA strand, or a DNA base is skipped over In molecular
biology,  DNA repair is  a collection of  processes by which a cell
identifies and corrects damage to the DNA molecules that encode its
genome.  DNA  modifications  can  also  be  programmed.  DNA  is
constantly modified in cells, by internal metabolic by-products, and
by  external  ionizing  radiation,  ultraviolet  light,  and  medicines,
resulting in spontaneous DNA damage involving tens of thousands of
individual molecular lesions per cell per day 9be716a851

The  first  DNA  sequences  were  obtained  in  the  early  1970s  by
academic  researchers  using  laborious  methods  based  on  two-
dimensional  chromatography.  Following  the  development  of
fluorescence-based  sequencing  methods  with  a  DNA  sequencer,
DNA sequencing has become easier... 9be716a851

DNA glycosylase 2. 2. They remove the damaged nitrogenous base
while  leaving  the  sugar-phosphate  backbone  intact,  creating  an
apurinic/apyrimidinic site, commonly referred to as an AP site. Base
excision repair is the mechanism by which damaged bases in DNA
are removed and replaced. Base excision repair is the mechanism by
DNA glycosylases are a family of enzymes involved in base excision
repair, classified under EC number EC 3. This is accomplished by
flipping  the  damaged  base  out  of  the  double  helix  followed  by
cleavage of the N-glycosidic bond. DNA glycosylases are a family of
enzymes  involved  in  base  excision  repair,  classified  under  EC
number EC 3. 2. 2. DNA glycosylases catalyze the first step of this
process 9be716a851

DNA most commonly occurs in double-stranded form, made up of
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two complementary strands held together by base pairing of the
nucleotides comprising each strand.  The two linear strands of  a
double-stranded DNA molecule typically twist together in the shape
of a double helix. During replication, the two strands are separated,
and each strand of  the original  DNA molecule then serves as a
template for the production of a complementary counterpart strand,
a process referred to as semiconservative replication. As a result,
each replicated DNA molecule is  composed of  one original  DNA
strand  as  well  as  one  newly  synthesized  strand.  Cellular
proofreading and error-checking mechanisms ensure near-perfect
fidelity for DNA replication. 9be716a851 These enzymes catalyze
the  chemical  reaction  9be716a851  Glycosylases  were  first
discovered in bacteria, and have since been found in all kingdoms of
life. In addition to their role in base excision repair, DNA glycosylase
enzymes have been implicated in the repression of gene silencing in
A. thaliana, N. tabacum and other plants by active demethylation. 5-
methylcytosine residues are excised and replaced with unmethylated
cytosines allowing access to the chromatin structure of the enzymes
and proteins necessary for transcription and subsequent translation.
9be716a851  base  rotates  out  spontaneously,  and  this  state  is
recognized  and  bound  by  an  enzyme.  It  can  be  detected  using
9be716a851 DNA replication  usually  begins  at  specific  locations
known  as  origins  of  replication  which  are  scattered  across  the
genome. Unwinding of DNA at the origin... 9be716a851

Base pair Many DNA-binding proteins can recognize specific base-
pairing patterns that identify particular regulatory regions of genes.
The regular structure and data redundancy provided by the DNA
double  helix  make  DNA  well  suited  to  the  storage  of  genetic
information,  while  base-pairing  between  DNA  and  incoming
nucleotides provides the mechanism through which DNA polymerase
replicates DNA and RNA polymerase transcribes DNA into RNA. The
complementary  nature  of  this  based-paired  structure  provides  a
redundant  copy  of  the  genetic  information  encoded within  each
strand of DNA. redundancy provided by the DNA double helix make
DNA well suited to the storage of genetic information, while base-
pairing between DNA and incoming nucleotides A base pair (bp) is a
fundamental unit of double-stranded nucleic acids consisting of two
nucleobases bound to each other by hydrogen bonds. Dictated by
specific  hydrogen  bonding  patterns,  "Watson–Crick"  (or
"Watson–Crick–Franklin")  base  pairs  (guanine–cytosine  and
adenine–thymine/uracil) allow the DNA helix to maintain a regular
helical  structure  that  is  subtly  dependent  on  its  nucleotide
sequence. They form the building blocks of the DNA double helix
and  contribute  to  the  folded  structure  of  both  DNA  and  RNA
9be716a851

Molecular  lesions  can  cause  structural  damage  to  the  DNA
molecule,  and  can  alter  or  eliminate  the  cell's  ability  for
transcription  and  gene  expression.  Other  lesions  may  induce
potentially harmful mutations in the cell's genome, which affect the
survival of its daughter cells following mitosis. Consequently, DNA
repair as part of  the DNA damage response (DDR) is constantly
active.  When  normal  repair  processes  fail,  including  apoptosis,
irreparable DNA damage may occur, that may be a risk factor for
cancer. 9be716a851

A-DNA shorter, more compact helical structure whose base pairs are
not perpendicular to the helix-axis as in B-DNA. The same helical
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conformation  occurs  in  double-stranded RNAs,  and  in  DNA-RNA
hybrid double helices. It is a right-handed double helix fairly similar
to the more common B-DNA form, but with a shorter, more compact
helical  structure  whose base  pairs  are  not  perpendicular  to  the
helix-axis as in B-DNA. Such conditions are commonly used to form
crystals, and many DNA crystal structures are in the A form. A-DNA
is  thought  to  be  one  of  three  biologically  active  double  helical
structures along with B-DNA and Z-DNA. She showed that DNA is
driven into the A form when under dehydrating conditions. It was
discovered by Rosalind Franklin, who A-DNA is one of the possible
double helical structures which DNA can adopt. It was discovered by
Rosalind Franklin, who also named the A and B forms 9be716a851

DNA-binding proteins include transcription factors which modulate
the process of transcription, various polymerases, nucleases which
cleave  DNA  molecules,  and  histones  which  are  involved  in
chromosome packaging and transcription in the cell nucleus. DNA-
binding proteins can incorporate such domains as the zinc finger,
the helix-turn-helix,  and the leucine zipper (among many others)
that facilitate binding to nucleic acid. There are also more unusual
examples such as transcription activator like effectors. 9be716a851

DNA sequencing  fluorescence-based  sequencing  methods  with  a
DNA sequencer, DNA sequencing has become easier and orders of
magnitude faster. DNA sequencing can be used to determine DNA
sequencing is the process of determining the nucleic acid sequence
–  the  order  of  nucleotides  in  DNA.  The  advent  of  rapid  DNA
sequencing methods has greatly accelerated biological and medical
research and discovery. It includes any method or technology that is
used to determine the order of the four bases: adenine, thymine,
cytosine, and guanine 9be716a851

== Monofunctional vs. bifunctional glycosylases == 9be716a851

DNA The complementary nitrogenous 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. are bound together, according to base pairing
rules (A with T and C with G), with hydrogen bonds to make double-
stranded DNA. Alongside proteins, lipids and complex carbohydrates
(polysaccharides), nucleic 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 9be716a851

DNA-binding  protein  Sequence-specific  DNA-binding  proteins
generally  interact  with  the  major  groove  of  B-DNA,  because  it
exposes  more  functional  groups  that  identify  a  base  pair.  DNA-
binding DNA-binding proteins are proteins that have DNA-binding
domains and thus have a specific or general affinity for single- or
double-stranded  DNA.  Sequence-specific  DNA-binding  proteins
generally  interact  with  the  major  groove  of  B-DNA,  because  it
exposes  more  functional  groups  that  identify  a  base  pair
9be716a851

Intramolecular base pairs can occur within single-stranded nucleic
acids.  This  is  particularly  important  in  RNA...  9be716a851  The
degree of DNA repair change made within a cell depends on various
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factors,  including  the  cell  type,  the  age  of  the  cell,  and  the
extracellular environment... 9be716a851

DNA replication The two linear strands of a double-stranded DNA
molecule typically twist DNA replication is the process by which a
cell makes exact copies of its DNA. DNA replication ensures that
each of the newly divided daughter cells receives its own copy of
each DNA molecule. This process occurs in all  organisms and is
essential  to  biological  inheritance,  cell  division,  and  repair  of
damaged  tissues.  strands  held  together  by  base  pairing  of  the
nucleotides comprising each strand 9be716a851

Like the more common B-DNA, A-DNA is a right-handed double helix
with  major  and  minor  grooves.  However,  as  shown  in  the
comparison table below, there is a slight increase in the number of
base pairs (bp) per turn. This results in a smaller twist angle, and
smaller rise per base pair, so that A-DNA is 20-25% shorter than B-
DNA. The major groove of A-DNA is deep and narrow, while the
minor  groove  is  wide  and  shallow.  A-DNA  is  broader  and...
9be716a851

DNA  base  flipping  It  was  first  observed  in  1994  using  X-ray
crystallography  in  a  methyltransferase  enzyme  catalyzing
methylation of a cytosine base in DNA. It can also occur in RNA
double helices or in the DNA:RNA intermediates formed during RNA
transcription. This occurs when a nucleic acid-processing enzyme
needs access to the base to perform work on it, such as its excision
for replacement with another base during DNA repair. DNA base
flipping, or nucleotide flipping, is a mechanism in which a single
nucleotide base, or nucleobase, is rotated outside the nucleic acid
double DNA base flipping, or nucleotide flipping, is a mechanism in
which a single nucleotide base, or nucleobase, is rotated outside the
nucleic acid double helix. Since then, it has been shown to be used
by different  enzymes in many biological  processes such as DNA
methylation, various DNA repair mechanisms, and DNA replication
9be716a851

DNA polymerase These enzymes are essential for DNA replication
and usually work in groups to create two identical DNA duplexes
from  a  single  original  DNA  duplex.  During  this  process,  DNA
polymerase "reads" the existing DNA strands to create two new
strands that match the existing ones. Fidelity is very important in
DNA replication. Mismatches in DNA base pairing can potentially A
DNA polymerase is a member of a family of enzymes that catalyze
the synthesis of DNA molecules from nucleoside triphosphates, the
molecular precursors of DNA. the original DNA strand that is passed
onto the daughter cells 9be716a851

== Examples == 9be716a851 Before replication can take place, an
enzyme called helicase unwinds the DNA molecule from its tightly
woven form, in the process breaking the hydrogen bonds between
the nucleotide bases. This opens up or "unzips" the double-stranded
DNA  to  give  two  single  strands  of  DNA  that  can  be  used  as
templates  for  replication...  9be716a851  ==  Structure  ==
9be716a851  deoxynucleoside  triphosphate  +  DNAn  ⇌
pyrophosphate + DNAn+1. 9be716a851 X-ray crystallography, NMR
spectroscopy,  fluorescence  spectroscopy,  or  hybridization...
9be716a851  There  are  two  main  classes  of  glycosylases:
monofunctional  and  bifunctional.  Monofunctional...  9be716a851
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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 DNA
allows  for  faster  and  more  individualized  medical  care  to  be
administered,  and  for  more  organisms  to  be  identified  and
cataloged.  9be716a851
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