
DNA andRNA
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×Nucleotideshavea varietyof rolesin cellularmetabolism.

×they are the constituentsof nucleicacids: deoxyribonucleicacid
(DNA)and ribonucleic acid (RNA),the molecular repositoriesof
geneticinformation.

×The amino acid sequenceof every protein in a cell, and the
nucleotide sequenceof every RNA,is specifiedby a nucleotide
sequencein theŎŜƭƭΩǎDNA.

×A segment of a DNA molecule that contains the information
required for the synthesis of a functional biological product,
whetherprotein or RNA, is referredto asa gene.
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We know:
ÅDNAis the hereditary material
ÅDNAhas a double helix structure
ïMade of four bases; A,T,C,G
ïDeoxyribose-Phosphate backbone

ÅRNAΩǎ have a broader range of functions, and several
classes are found in cells. 

Åis not the hereditarymaterial
ÅRNA has not alwaysa doublehelixstructure

- Madeof four baseslikeDNA but, has U, insteadof T
- Ribosephopshatebackbone



×Ribosomal RNAs (rRNAs) are components of ribosomes, the
complexesthat carryout the synthesisof proteins.

×MessengerRNAs(mRNAs)are intermediaries,carrying genetic
information from one or a few genesto a ribosome,where the
correspondingproteinscanbe synthesized.

×Transfer RNAs (tRNAs) are adapter molecules that faithfully
translate the information in mRNAinto a specific sequenceof
aminoacids.
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Erwin Chargaff

1950

ÅFound that strands were always same distance 
apart

ÅAlso, that the amount of A always the same as 
amount of T

ÅAmount of G always same as amount of C

Therefore:Purines must always bind               
Pyrimidines

A binds to T; G binds to C 



Rosalind Franklin

1953

ÅCrystallized DNA and X-ray diffraction

ÅFrom picture it was clear that DNA was in a 
helix

ÅWith symmetrically organized bases in center



Watson and Crick

April 25th, 1953

Å{ŜŜƴ CǊŀƴƪƭƛƴΩǎ ǇƛŎǘǳǊŜΥ

ïAssumed Sugar-Phosphate backbone

ÅYƴŜǿ /ƘŀǊƎŀŦŦΩǎ ǊǳƭŜΥ

ïA&T, G&C must bind each other

ÅDetermined turning radius of beta-Helix

ÅRealized it must be two complementary 
strands because of base pairing

ÅDetermined it was a double Helix



Watson and Crick

James Watson

American

Francis Crick

English



Summary of DNA

ÅString of Nucleotides

Ådeoxyribose Sugar-Phosphate backbone

Å4 Bases:

ïA, G are Pyrimidines

ïT, C are Purines

ïA = T

ïG = C 

ÅTwo complementary strands (double helix)

=



What is DNA?

ÅDeoxyribonucleic Acid:

ïString of nucleotides

ÅNucleotides made up of three parts:
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Á two parent bases: pyrimidine and purine.

×Both DNAand RNAcontain two major purine bases,adenine
(A)andguanine(G),andtwo majorpyrimidines.

×In both DNA and RNA contain both cytosine (C), but the
secondmajor pyrimidine is not the samein both: it is thymine
(T)in DNAanduracil(U) in RNA.

ÅNucleotides have three characteristic components: (1) a
nitrogenous(nitrogen-containing)base,(2) a pentose,and (3)
a phosphate. The moleculewithout the phosphategroup is
calleda nucleoside.
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×Thesuccessivenucleotidesof both DNAand RNAare covalentlylinked
through phosphate-groupάōǊƛŘƎŜǎΣέin which the 5Ω-phosphategroup of
one nucleotide unit is joined to the 3Ω-hydroxyl group of the next
nucleotide,creatinga phosphodiesterlinkage
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×Thehydroxylgroupsof the sugarresiduesform hydrogenbondswith
water.

×The phosphate groups are completely ionized and negatively
chargedat pH7, and the negativechargesare generallyneutralizedby
ionic interactionswith positive chargeson proteins, metal ions, and
polyamines.

×The covalent backbone of DNA and RNA is subject to slow,
nonenzymatichydrolysisof the phosphodiesterbonds.

×In the test tube, RNAis hydrolyzedrapidlyunderalkalineconditions,
but DNA is not; the 2Ω-hydroxyl groups in RNA(absent in DNA)are
directly involvedin the process.
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×Byconvention,the structureof a singlestrandof nucleicacidis
alwayswritten in the 5ΩĄ3Ωdirection.

×A short nucleicacidis referredto asanoligonucleotide.Nucleic
acid polymerscontaining50 or fewer nucleotidesare generally
called oligonucleotides. A longer nucleic acid is called a
polynucleotide.

×Freepyrimidinesandpurinesareweaklybasiccompoundsand
arethuscalledbases.

×Hydrogen bonds between bases permit a complementary
associationof two (and occasionallythree or four) strands of
nucleicacid.

×In doublechainDNAGand C,A and T; in doublechainRNAG
andCandAandU pairwith eachother.
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Base Pairing

1. A Purine must always be base paired to a 
Pyrimidine

2. A = T ςwith two Hydrogen Bonds

3. G = C ςwith three Hydrogen Bonds

Therefore:

Strands must be complementary
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