Protein Synthesis Factory

WMol h
¥.

S Protein




Components required for translation

mRNA

Amino acids

tRNA

Aminoacyl-tRNA synthetases
Ribosomes

Protein factors
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Prokaryotic Ribosome
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tRNA Structure
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The Genetic Code
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Threonyl-tRNA Synthetase

Threonine




Aminoacyl-tRNA synthetase and tRNA
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Glutaminyl-tRNA synthetase complex
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Met formylation
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Protein Translation

mRNA

Amino acids

tRNA

Aminoacyl-tRNA synthetases
Ribosomes

Protein factors



Protein Translation

* Initiation
* Elongation

e Termination



Polypeptide Chain Growth
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Proteins are synthesized by the successive addition of amino acids to the carboxyl terminus



Protein Synthesis Initiation Factors

Factor Function

eInitiation factors

1K1 Keeps ribosome subunits dissociated
IF2 Binds GTP and formyl-Met-tRNAfMet
IF3 Prevents association of the small and

large subunits




Translation Initiation in Prokaryotes

Initiation factors
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Protein Synthesis Elongation Factors

Factor Function

*Elongation factors

EF-T Transfer
EF-Tu unstable; binds aminoacyl tRNA . GTP
EF-Ts stable; displaces GDP

EF-G GTPase; translocates mRNA along

Ribosome (Homologous to tRNA
bound to EF-Tu)
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Translocation Mechanism

In the GTP form, EF-G binds to the EF-Tu binding site on the 50S subunit.

This stimulates GTP hydrolysis, inducing a conformational change in EF-G,

and driving the stem of EF-G into the A site on the 30S subunit. To accommodate
this domain, the tRNAs and mRNA move through the ribosome by a distance

corresponding to one codon.



Mechanism of Protein Synthesis
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Protein Synthesis Release Factors

Factor Function

*Release factors

RF1 Recognizes UAA, UAG
RE?2 Recognizes UAA, UGA
RF3 Binds GTP and interacts with RF1

and RF2 (Homolog of EF-Tu)
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Protein Translation

« mRNA, Amino acids, tRNA, Aminoacyl-tRNA
synthetases, Ribosomes & Protein factors

 Initiation
» Elongation

e Termination



Protein Translation

» Prokaryotes
» Eukaryotes

Post-translational modifications

Protein targeting

Protein synthesis inhibition by
Anti-biotics
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Initiation in Prokaryotes
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Initiation in Eukaryotes

elF1, elF2, elF4
elF2 - GTP - Met-tRNA Y*! mRNA

elF2.GTP . Met-tRNA'IV'et
elF3
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Protein Synthesis in Eukaryotes
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Post-Translational Modification of
Proteins

* Trimming

e Covalent alterations
— Phosphorylation (Ser & Thr)

— Glycosylation (Ser & Thr----O linked
Asn----N linked)



Protein targeting

SRP ! Rough endoplasmic reticulum
PRORpIRE \ Completed
protein
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Bacterial Protein Synthesis Inhibition by Antibiotics

Antibiotic Mechanism

Aminoglycoside {)Ill‘l(:iibuizsegriirt;%tsiloalgon
(streptomycin, gentamycin) errors

Inhibits

Chloramphenicol , Ehg
peptidyltransferase activity

Tetracycline Inhibits aminoacyl-tRNA
binding to the A site

Cycloheximide Inhibits peptidyltransferase
activity

Puromycin Aminoacyl-tRNA analog

causes premature chain
termination




