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DNA Structure 
· Nucleic acids are polymers of nucleotides joined by 3', 5'-phosphodiester bonds; that is, a phosphate group links the 3' carbon of a sugar to the 5' carbon of the next sugar in the chain. 
· Each strand has a distinct 5' end and 3' end, and thus has polarity. 
· A phosphate group is often found at the 5' end, and a hydroxyl group is often found at the 3' end. 
· The base sequence of a nucleic acid strand is written by convention, in the 5'
If there is no numbering- you have to assume that the left-hand side- is the 5’ end. (conventional way)
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DNA Structure 
· The two strands are antiparallel (opposite in direction). 
· The two strands are complementary. A always pairs with T (2 H-hydrogen bonds), and G always pairs with C (3 H-bonds). 
· Because of the specific base pairing, the amount of A equals the amount of T, and the amount of G equals the amount of C. Thus, total purines equals total pyrimidines. 
· With minor modification (substitution of U for T) these rules also apply to dsRNA. 
Hydrogen bonds- weak bonds, don’t need much energy and can be separated easily

If Dna has 20% of T’s then it must have 20% of A’s= 40% of AT base pairs, so 60% GC pairs= 30%of G+30%of C

It’s only true if you work with double strand DNA or RNA
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DNA Structure 
· Most DNA occurs in nature as a right-handed double-helical molecule known as Watson-Crick DNA or B-DNA. 
· The hydrophilic backbone of each strand is on the outside of the double helix. The hydrogen-bonded base pairs are stacked in the center of the molecule. 
· There are about ten base pairs per complete turn of the helix. 
· A rare left-handed double-helical form of DNA that occurs in G-C rich sequences is known as Z-DNA. The biological function of Z-DNA is unknown, but may be related to gene regulation. 
· Minor and major grooves may serve as receptors for regulatory DNA-binding proteins. –steroid receptors 
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Denaturation and Renaturation of DNA 
· Double-helical DNA can be denatured by conditions that disrupt hydrogen bonding. No covalent bonds are broken in this process. Heat, alkaline pH, and chemicals such as formamide and urea are commonly used to denature DNA. 
· In a DNA melting curve, denaturation can be detected by the increase in absorbance of a DNA solution at a wavelength of 260nm. This increase is known as the hyperchromic effect. 
· The melting temperature (Tm) is the temperature at which the molecule is half denatured. This represents the point at which enough heat energy is present to break half the hydrogen bonds holding the two strands together. 
· A DNA sample with a high G-C content will have a high Tm, since G-C base pairs have three hydrogen bonds, while A-T base pairs have only two. 
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Denaturation and Renaturation of DNA 
· Denatured single-stranded DNA can be renatured (annealed) if the denaturing condition is slowly removed. 
· Such renaturation or annealing of complementary DNA strands is an important step in probing a Southern blot and in performing the polymerase chain reaction. 
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Supercoiling 
· Mitochondrial DNA and the DNA of most prokaryotes are closed circular structures. 
· These molecules may exist as relaxed circles or as supercoiled structures in which the helix is twisted around itself in three-dimensional space. 
· Supercoiling results from strain on the molecule caused by under- or over-winding the double helix. 
· Negatively supercoiled DNA is formed if the DNA is wound more loosely than in Watson-Crick DNA. 
Positively supercoiled DNA is formed if the DNA is wound more tightly than in Watson-Crick DNA. 
· Topoisomerases are enzymes that can change the amount of supercoiling in DNA molecules. They make transient breaks in DNA strands by alternately breaking and resealing the sugar-phosphate backbone. 
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Nucleosomes and Chromatin 
· Nuclear DNA in eukaryotes is found in chromatin associated with histones and nonhistone proteins. Histones are named H1, H2A, H2B, H3, and H4. 
· Histones are rich in lysine and arginine, which confer a positive charge on the proteins. 
· Two copies each of histones H2A, H2B, H3, and H4 aggregate to form the histone octamer. 
· DNA is wound around the outside of this octamer to form a nucleosome. 
· Histone H1 is associated with the linker DNA found between nucleosomes to help package them into a solenoid-like structure. Without H1, DNA is highly susceptible to degradation by nucleases. 
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Nucleosomes and Chromatin 
· Euchromatin is loosely packaged and transcriptionally active. 
· Heterochromatin is tightly packaged and inactive. 
· Euchromatin generally corresponds to looped 10 nm fibers. (light areas)
· Heterochromatin is more highly condensed and commonly referred to as 30 nm fibers. (dark areas)
Within nucleoplasms- all light areas- DNA without H1- euchromatin

Heterochromatin- dark areas with H1
In nucleolus- - lot of heterochromatin







Histones can bind DNA tightly because they have a high isoelectric point. This is due to an enrichment in the amino acid

(A) aspartate
(B) glycine
(C) lysine
(D) proline
(E) tyrosine

Explanations:

The correct answer is C. Histones are enriched in the amino acids lysine and arginine. They are positively charged and bind tightly to DNA, which is negatively charged from phosphate groups.

Proline(choice D) and glycine (choice B) are neutral, aliphatic amino acids. Aspartate (choice A) is negatively charged. Tyrosine (choice E) is a neutral, aromatic amino acid.
