Ch. 17: From Gene to Protein
What you need to know:
· The key terms: gene expression, transcription, and translation.
· The major events of transcription.
· How eukaryotic cells modify RNA after transcription.
· The steps to translation.
· How point mutations can change the amino acid sequence of a protein.

Concept 17.1: Genes specify proteins via transcription and translation
1. What is gene expression?

· Old Idea?


· Newer Idea?


· Most Accurate?



[image: 17_UN01CentralDogma-L.jpg]
2. What is the Central Dogma? 

· Transcription:


· Translation:


3. DNA vs RNA
one gene = 
DNA
RNA




























4.  What are the many roles of RNA?

	Type of RNA
	Role

	Pre-mRNA
	_________________ to mRNA, newly transcribed and ________________________

	
mRNA
	the ______________ version; carries the code from _______ that specifies amino acids


	
tRNA
	________________________________________ to ribosome based on its _______________________ to mRNA codon

	rRNA
	makes up ______ of the ________________; site of protein synthesis

	
snRNA
	______________________ RNA; part of a ______________________.  Has structural and catalytic roles


	
	a signal recognition particle that binds to signal peptides

	
RNAi
	__________________________ RNA; a _______________________ molecule


	
ribozyme
	RNA molecule that functions as an _____________________________




[image: 17_04TripletCode-L.jpg]The Genetic Code:
·    
 

·  
 

· 
   

·   


· Redundancy:


· Reading Frame:


·   Universal: 



Concept 17.2: Transcription is the DNA-directed synthesis of RNA
1. What is transcription? DNA ________
· Transcription Unit:

· RNA Polymerase:
a. 
b. mRNA elongates/grows in ________________________________direction
c. [image: ]__________________ replaces _________________ when pairing to __________________
d. Attaches to __________________________ (start of gene) and stops at __________________________ (end of gene)

2. What are the 3 steps to transcription?  How do they differ between prokaryotes and eukaryotes?
	What Step?
	Prokaryotes
	Eukaryotes

	1. Initiation
	






[image: 17_07TranscriptionStage_1-L.jpg]
	TATA box: 




Transcription Factors:





[image: 17_08Initiation-L.jpg]

	2. Elongation (growth)
	[image: ]RNA Polymerase:






	3. Termination
	










	[image: 17_07TranscriptionStage_4-L.jpg]


[image: 17_03_GeneticInfoFlow-L.jpg]Summarize the process of transcription.  Note the key differences between prokaryotes and eukaryotes.
_______________________________________ _______________________________________ _______________________________________ _______________________________________ ______________________________________________________________________________

Concept 17.3:  Eukaryotic cells modify RNA after transcription
1. What additions are made to the pre-mRNA?
[image: 17_10ProcessingCapTail-L.jpg]






2. [image: 17_11RNASplicing-L.jpg]What is RNA Splicing?
· Introns:


· Exons:


· [image: ]Splicing:


· small nuclear ribonucleoproteins = snRNPs


· Spliceosome:






3. Why have RNA Splicing?







Concept 17.4: 
1. What is translation? 


2. What are the components of translation?
· [image: 17_14Translation-L.jpg]  

·  

· 










3. [image: 17_14-TransferRNAStruct-L.jpg]What is tRNA?
· Transcribed in _______________________________

·  


· Function:


· Anticodon:


· Wobble:







[image: 17_16bRibosomeAnatomy-L.jpg]4. What are ribosomes?
· Ribosome = 
· made in ___________________________
· 2 subunits
· 3 Active Sites:
· A site

· P site: 

· E site: 







	










5. How does translation occur?
[image: 17_17TranslationInitiat-L.jpg]I. Initiation
A. __________ subunit binds to ________________(AUG) on __________
B. ________ carrying Met  (1st AA) attaches to ____ site
C. Large subunit attaches




II. Elongation
D. 
A. Codon recognition: 

[image: 17_18TranslationElong_4-L.jpg]C. Translocation: 
B. Peptide bond formation: 



[image: 17_19TranslationTerm_3-L.jpg]III. Termination
A. Stop 
B. Release factor is released
C. Ribosomal subunits ___________________
6. [image: 17_20Polyribosomes-L.jpg]What is a polyribosome?




7. What do you recall about protein folding?
· During synthesis, polypeptide chain ___________ and __________________ 
· [image: 05_24-ChaperoninAction-L.jpg]Chaperonin: 

8. What do you recall about the different types of ribosomes?
· Free Ribosomes


· Attached (bound) Ribosomes



9. [image: 17_21ProteinToER-L.jpg]What are “cellular zip codes”?
· Signal peptide: 




· Signal-recognition particle (SRP): 

[image: ]
Concept 17.5:  Point mutations can affect protein structure and function




1. What are mutations?

A. Large scale mutations: ____________________; always cause ______________________________
a. 5 types: 

B.  Point mutations: alter ____________________________________________________________
a. Base-pair _____________________________ – replace 1 with another
i. Missense: 


ii. Silent:


iii. Nonsense: 


b. Frameshift – mRNA read incorrectly; ______________________________________ proteins
i. Caused by ___________________________________________________

2. Describe the mutation that causes sickle cell disease.  


a. How is the DNA affected?
b. How is the mRNA affected?
c. How is the polypeptide affected?
d. How is the protein affected?
e. How is the phenotype of the person affected?




Comparison: Prokaryotes vs. Eukaryotes
	Prokaryotes
	Eukaryotes
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There are 64 codons in the genetic code and there are only 45 distinct types
of tRNA.  These 45 types of tRNA are enough to translate all 64 codons.
Explain how this is possible.

Describe the phenomenon known as wobble.
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Identify each of the following as true of prokaryotes or eukaryotes.
lack nuclei

cell compartmentalized

transcription & translation segregated

__ transcription not segregated from translation
. translation may begin before transcription is completed

mRNA processed (modified) before translation
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A base-palr substitution can result in little or no change If It involves the 3"
base in a codon. Why?

Frameshift mutations can result in significant changes to the amino acid
sequence in a polypeptide. Why?
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