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DNA - The Watson - Crick Double Helix
A. Two hdlical polynucleotide chains coiled around a common axis
1 3to5and5 to 3
Purines & pyrimidineson theinside; phosphate & deoxyribose outside
Two chainsheld together by hydrogen bonds
. The precise sequence of bases carriesthe genetic information
NA replication
Semiconservative replication
1. Producestwo DNA moleculesthat each have one " half-old (mother)" and one" half-new
(daughter)" strands
B. Where doesreplication begin?
1. Virusesand bacteria - onesite
2. Eucaryotes- several sites
C. Process
1. DNA polymerases
a) Catalyze step-by-step addition of deoxyribonucleotide unitsto DNA chain
b) Proofread newly synthesized strands
2 A primer isrequired
3 DNA templateisessential
4 DNA must be unwound (helicase) and positive super coiling (gyrase) must be removed
5. Elongation proceedsin the5' to 3' direction
6. The" other" strand is synthesized with help of Okazaki fragments
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D. roblems - mutations
. Subgtitution (most common)
. Deletion
3. Insertion
What DNA encodes
A. Ultimately (through transcription & trandation) - protein
B. DNA islikeinstructionsin a book
C. Thealphabet A, T,G,& C
Transcription
A. DNA to RNA
B. Typesof RNA
1. Ribosomal RNA (rRNA) - combineswith proteinsto form ribosomes
2. Messenger RNA (MRNA) - the" blueprint” ddivered totheribosomewhich istrandated
into protein
3. Transfer RNA (tRNA) - matches proteinswith triplets encoded by mRNA
C. How transcription differsfrom DNA replication
1. RNA polymerases assembletranscripts
2. Several strandscan be synthesized at onetime
3. Only ONE of the two unwound DNA strandsistranscribed
Transcription - synthesis of RNA
A. Process of transcription
1. Promoation (promoter) - specific base sequence at beginning of gene
a) RNA polymeraseinitiates correct binding to DNA
b) Usually in thevicinity of a TATA box
2. Transcription
a) Synthesized 5' to 3' (from 3' to 5' DNA strand)
b) RNA strand is complementary
C) Uracil replaces Thyminein the complementary RNA strand

d) Uracil enables RNA to bedistinguished from DNA
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Transcription - synthesis of RNA (continued)

A. Process of transcription (continued)
3. Release of transcript
4, Transcript modification (eucaryotes)
a) Intron removal
1) Exonsaretheportion that areread
b) Cap at oneend and a poly-A tail on the other
Trandation - synthesis of protein
A. Thegenetic code
1. Every threenucleotides (basetriplets) specify an amino acid
a) Nuclectidetripletsarereferred to as codons
2. Sets of nucleotides make sets of amino acids
3. Proteins are made of amino acids
B. Whereit happens
1. On the surface of ribosomes- cluster referred to aspolysome
C. How it happens
1. Initiation
a) Thesmall ribosomal subunit attachesto the mRNA in thevicinity of the start
codon, AUG
b) An initiator tRNA with the anticodon UAC pairswith the AUG codon and then
thelarge ribosomal subunit joinswith the small subunit
C) Initiator tRNA occupiesthe P site on thelargeribosomal subunit
2. Chain elongation
a) Another tRNA (with itsanticodon) comes along to bind on the adjacent (A) site
b) Adjacent amino acids become aligned
C) ThetRNA on the P siteleavesand a peptide bond isformed between amino acids
-energy (GTP) isused
d) Theamino acid occupying the A sitemovesto the P site
€) Ribosome movesto align the third codon to the newly opened A site
f) New amino acid joinsthe chain
3. Chain termination
a) A gop codon (UAG, UAA, or UGA) isencountered
b) Releasefactorsareinvoked
C) Protein isreleased
Changesthat can occur in DNA leading to variation of species
A. Genemutation (molecular level) - base pair replaced, added, or deleted
B. Crossing over & recombination - section of DNA recombined - expression of alleles
C. Chromosome aberration - section of DNA

(THISLECTURE ISCONTINUED ON THE NEXT PAGE)
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Aminoacyl -tRNA synthetase

A. Specific aminoacyl -tRNA synthetases catalyze attachment of AAsto tRNAs

B. There are 20 different aminoacyl -tRNA synthetases, onefor each of the 20 different AAs

C. OncethetRNA isbound to an amino acid, it isreferred to as“ activated” becauseit containsa
high-energy bond; the energy can be used later to drive formation of peptide bonds

D. Thereactionis. AA + ATP +tRNA ? aminoacyl-tRNA + AMP + 2P

E Since some amino acids have similar structures, the enzyme can make mistakes, but also has

error -checking functions
Transfer RNA (tRNA)

A. Functions of tRNA
1. Chemical linkage to specific amino acids
2. Base-pairing with codon in mRNA

B. Structureincludes 70 to 80 nucleotides with precise 3-dimensional structure

C. ThetRNA foldsinto a stem-loop structurethat resemblesa clover leaf, the ssems of which are
short double helicies stabilized by base-pairing

D. Structureincludesan acceptor stem, a T? CG loop, variableloop, anticodon loop, and D loop

1. Someof the nuclectides are modified (e.g., T? CG loop includes a characteristic
pseudouridylate)

2. Moadified nucleotides such asinosine (deaminated product of adenine) can function in the
“wobble” position of the anticodon loop (position #1) to enable binding of several MRNA

codons
Ribosomal RNA (rRNA)
A. Ribosomes (ribonucleoprotein)
1. Most abundant RNA-protein complex in the cell
2. Direct elongation of polypeptidesat arate of 3-5amino acids per second
3. Contain several rRNAsand morethan 50 proteins, or ganized into small and large
subunits
4, In procaryotes, ribosomes consist of 50s and 30s subunitsthat assembleinto a 70s unit;
in eucaryotes, ribosomes consist of 60s and 40s subunitsthat assembleinto an 80s unit
5. Theribosome moves along the mRNA during trandation
B. Ribosomeand rRNA structure
1. Small and largerRNAs exist as stem-loop structuresand assemblein ribosomal
subunits
2. Complex structur e determined, to some extent, by cryoelectron micr oscopy
Initiation, elongation, and ter mination factors
A. Mechanismsfor initiation factorsdiffer in procaryotesand eucaryotes, although the mechanism
in eucaryotesisallittle more complex and involves a preinitiation complex
1. The general mechanism involves binding of initiation factorswith the small ribosomal
subunit prior to subunit assembly
2. Theinitiation complex, together with Met-tRNAM® bindsto mRNA at a specific site, the
sequence of which on the mRNA issomewhat “ conserved” in procaryotes and eucaryotes
B. Elongation factorsarerequired to enable the stepwise addition of amino acids
1. These factor s participate, among other things, in the binding of aminoacyl-tRNAsto the
A steon theribosome
C. Peptidyltransferaseisan enzymethat participatesduring el ongation and catalyzestransfer of the

growing peptide chain on the peptidyl -tRNA at the P siteto the activated amino acid on the
incoming aminoacyl -tRNA
D. Release factor s participate in termination of protein synthesiswhen a stop codon isreached
Polysomes (complete translation of atypical protein in eucaryotestakes about 30 to 60 seconds)
A. Simultaneoustrandation of mMRNA can take place on multiple ribosomes called polysomes



