
Chapter 12 Dna And Rna Section 4
DNA repair A weakened capacity for DNA repair is a risk factor for the development of cancer. proteins and RNA, DNA usually lacks
tertiary structure and therefore damage or disturbance does not occur at that level. DNA modifications can also be programmed.
DNA is, however, supercoiled and wound DNA repair is a collection of processes by which a cell identifies and corrects damage to
the DNA molecules that encode its genome. 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 d9aad081d5

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. Alongside proteins, lipids and complex Deoxyribonucleic acid (; DNA)
is a polymer composed of two polynucleotide chains that coil around each other to form a double helix. The polymer carries genetic
instructions for the development, functioning, growth and reproduction of all known organisms and many viruses. growth and
reproduction of all known organisms and many viruses. DNA and ribonucleic acid (RNA) are nucleic acids. DNA and ribonucleic acid
(RNA) are nucleic acids d9aad081d5

The Central Dogma. This states that once "information" has passed into protein it cannot get out again. In more detail, the transfer
of information from nucleic acid to nucleic acid, or from nucleic acid to protein may be possible, but transfer from protein to
protein, or from protein to nucleic acid is impossible. Information here means the precise determination of sequence, either of
bases in the nucleic acid or of amino acid residues in the protein. d9aad081d5

RNA polymerase In molecular biology, RNA polymerase (abbreviated RNAP or RNApol), or more specifically DNA-
directed/dependent RNA polymerase (DdRP), is an enzyme that In molecular biology, RNA polymerase (abbreviated RNAP or
RNApol), or more specifically DNA-directed/dependent RNA polymerase (DdRP), is an enzyme that catalyzes the chemical reactions
that synthesize RNA from a DNA template d9aad081d5

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... d9aad081d5 He re-stated it in a Nature paper published in 1970: "The...
d9aad081d5 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... d9aad081d5

Central dogma of molecular biology It was first stated by Francis Crick in 1957, then published in 1958:. information within a
biological system. It is often stated as "DNA makes RNA, and RNA makes protein", although this is not its original meaning. It is
often stated as &quot;DNA makes RNA, and RNA makes protein&quot;, although this is not its original meaning. It was The central
dogma of molecular biology deals with the flow of genetic information within a biological system d9aad081d5

Retrovirus The host cell then treats the viral DNA as part of its own genome, transcribing and translating the viral genes along with
the cell's own genes, producing the proteins required to assemble new copies of the virus. After invading a host cell's cytoplasm,
the virus uses its own reverse transcriptase enzyme to produce DNA from its RNA genome, the reverse of the usual pattern, thus
retro (backward). Many retroviruses cause serious diseases in humans, other mammals, and birds. A retrovirus is a type of virus
that inserts a DNA copy of its RNA genome into the DNA of a host cell that it invades, thus changing the genome of that A
retrovirus is a type of virus that inserts a DNA copy of its RNA genome into the DNA of a host cell that it invades, thus changing the
genome of that cell. The new DNA is then incorporated into the host cell genome by an integrase enzyme, at which point the
retroviral DNA is referred to as a provirus d9aad081d5

DNA replication To begin synthesis, a short fragment of RNA, called a primer, must be created and paired with In molecular biology,
DNA replication is the biological process by which a cell makes exact copies of its DNA. This process occurs in all living organisms
and is essential to biological inheritance, cell division, and repair of damaged tissues. existing DNA or RNA strand paired with a
template strand. DNA replication ensures that each of the newly divided daughter cells receives its own copy of each DNA molecule
d9aad081d5

Nucleic acid structure determination Biochemical methods exploit the chemical properties of nucleic acids using specific reagents
and conditions to assay the structure of nucleic acids. Biophysical methods use Experimental approaches of determining the
structure of nucleic acids, such as RNA and DNA, can be largely classified into biophysical and biochemical methods. Such methods
may involve chemical probing with specific reagents, or rely on native or analogue chemistry. Biophysical methods use the
fundamental physical properties of molecules for structure determination, including X-ray crystallography, NMR and cryo-EM.
determining the structure of nucleic acids, such as RNA and DNA, can be largely classified into biophysical and biochemical
methods. Different experimental approaches have unique merits and are suitable for different experimental purposes d9aad081d5

Gene expression This process involves multiple steps, including the transcription of the gene’s sequence into RNA. Gene expression
enables cells to utilize the genetic information in genes to carry out a wide range of biological functions. For protein-coding genes,
this RNA is further translated into a chain of amino acids that folds into a protein, while for non-coding genes, the resulting RNA
itself serves a functional role in the cell. While expression levels can be regulated in response to cellular needs and environmental
changes, some genes are expressed continuously with little variation. This RNA is complementary to the template 3′ → 5′ DNA
strand, with the exception that thymines (T) are replaced with uracils (U) in the RNA and possible Gene expression is the process
by which the information contained within a gene is used to produce a functional gene product, such as a protein or a functional
RNA molecule d9aad081d5
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DNA most commonly occurs in double-stranded form, meaning it is made up of 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... d9aad081d5

Nucleic acid tertiary structure Many more tertiary structural motifs will be revealed as new RNA and DNA molecules are structurally
characterized. RNA and DNA molecules are capable of diverse functions ranging from molecular recognition to catalysis. Some of
the most common motifs for RNA and DNA tertiary structure are described below, but this information is based on a limited number
of solved structures. While such structures are diverse and seemingly complex, they are composed of recurring, easily recognizable
tertiary structural motifs that serve as molecular building blocks. structure is the three-dimensional shape of a nucleic acid
polymer. Such functions require a precise three-dimensional structure. RNA and DNA molecules are capable of diverse functions
ranging from molecular recognition Nucleic acid tertiary structure is the three-dimensional shape of a nucleic acid polymer
d9aad081d5

Using the enzyme helicase, RNAP locally opens the double-stranded DNA so that one strand of the exposed nucleotides can be
used as a template for the synthesis of RNA, a process called transcription. A transcription factor and its associated transcription
mediator complex must be attached to a DNA binding site called a promoter region before RNAP can initiate the DNA unwinding at
that position. RNAP not only initiates RNA transcription, it also guides the nucleotides into position, facilitates attachment and
elongation, has intrinsic proofreading and replacement capabilities... d9aad081d5 Retroviruses have many... d9aad081d5

NcRNA therapy Infrastructural ncRNAs seem to have a housekeeping role in translation and splicing and include species such as
rRNA, tRNA, snRNA. It infers that such sequences are not commonly employed to encode for a protein. They can be classified based
on the size of the ncRNA. The miRNAs in A majority of the human genome is made up of non-protein coding DNA. from DNA
sequences into primary miRNAs. Regulatory ncRNAs are involved in the modification of other RNAs. These primary miRNAs are
further processed into precursor miRNAs, and finally into mature miRNAs. In addition, they can be categorized by their function
within the cell; Infrastructural and Regulatory ncRNAs. Small noncoding RNA is usually categorized as being under 200 bp in length,
whereas long noncoding RNA is greater than 200bp. However, even though these regions do not code for protein, they have other
functions and carry necessary regulatory information d9aad081d5
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