	RNA
(Ribonucleic acid)

	Nitrogenous Bases

	A
(Adenine)
	U
(Uracil)

	G
(Guanine)
	C
(Cytosine)

	Phosphate Group

	Sugar Group
Ribose

	Usually Single Stranded











	Anti Parallel Structure
	Nitrogen Base Pairing in DNA
	Anti Parallel
Structure

	5’
	A
	G
	C
	T
	3’

	3’
	T
	C
	G
	A
	5’

	Anti Parallel
Structure
	Nitrogen Base Pairing in RNA
	Anti Parallel Structure

	3’
	A
	G
	C
	U
	5’

	5’
	U
	C
	G
	A
	3’




 






	DNA
(Deoxyribonucleic acid)

	Nitrogenous Bases

	A
(Adenine)
	T
(Thymine)

	G
(Guanine)
	C
(Cytosine)

	Phosphate Group

	Sugar Group
deoxyribose

	Usually Double Stranded



















	Transcription
DNA (gene)

RNA (transcript)

	Transcription is the beginning of Gene Expression (expression of a phenotype)
	Genes are the unit of heredity for living organisms; pass on traits to offspring via Genes in DNA
	Genes are sequences within DNA that code for complementary RNA strands
	Transcription is the process by which a DNA template strand is transcribed into RNA language 
	Transcription Factors 
are proteins that bind to DNA in order to regulate gene expression
(Transcription)
	RNA Polymerase is the enzyme that reads the DNA Template in the 3’ to 5’ direction while producing an RNA transcript in the 5’ to 3’ direction

	

GENE STRUCTURE
	Enhancers (or Silencers)
Regions of DNA that regulate gene expression
(Transcription)
	Promotor
Region of DNA that promotes the binding of RNA Polymerase
	RNA-Coding Region
The segment of DNA in a gene that will be transcribed into RNA; made up of introns and exons in some genes of eukaryotes but not in prokaryotes
	Terminator
Region of DNA that signals the release of RNA polymerase and the end of transcription
	Enhancers (or Silencers)
Regions of DNA that regulate gene expression 
(Transcription)

	A DNA Template read by RNA Polymerase will produce the following RNA Transcript

DNA Template    3’ A G C T G A T 5’
RNA Transcript   5’ U C G A C U A 3’
	Post-transcriptional Modification
The primary transcript (pre-mRNA) produced from RNA polymerase has to be modified in eukaryotic organisms before it can leave the nucleus in order to become a protein; this does not occur in prokaryotes however as transcription and translation occur in the cytoplasm and occur in conjunction with one another
	Alternative Splicing
The splicing or  “removal” of different introns can produce exon segments of  different arrangements.
Introns usually lie between exons, when the introns are spliced out, the exons join together in the mature mRNA. The splicing event can occur at a single intron or by the joining of different introns, thus removing the exons as well.

	The Primary RNA Transcript produced from RNA Polymerase is known as the pre-mRNA
	The mature mRNA (messenger RNA) is produced after post-transcriptional modification
	5’ Capping
Addition of a guanine cap at the 5’ end of the RNA transcript
	3’ Poly-A Tail
Addition of many Adenine to the 3’ end of the RNA transcript
	RNA Splicing
The removal of introns that span exons in certain eukaryotic genes
	

	The mature mRNA molecule will exit the nucleus where it can then be translated into a polypeptide sequence
	Protects the mRNA from degradation and to regulate binding of ribosomes during translation
	Protects the mRNA from binding to itself and helps with transport out of the nucleus via a nuclear pore
	Introns
Segments of the RNA transcript that do not code for a protein; can help regulate DNA expression as miRNAs
(stays IN the nucleus)
	Exons
Segments of the RNA transcript that do code for a protein; will go on to become the mature mRNA and translated into a protein
(EXITS the nucleus)

	



	Translation 
RNA (mRNA)

Protein (polypeptide)

	Translation is the final stage in gene expression
(expression of a phenotype)
	Translation occurs when the mRNA transcript is used as a template to build a polypeptide chain
	The mRNA transcript is read in a series of codons which exist as triplets of nucleotides
	Ribosomes are the organelle responsible for reading the mRNA molecule in the 5’ to 3’ direction 
	tRNA molecules contain anti-codons sequences that are complementary to a specific codon sequence in the mRNA transcript
	A tRNA molecule containing the anti-codon to the start codon in the mRNA transcript signals the formation of the Ribosome to start translation

	Types of RNA involved in Translation
	Start Codon

The Start Codon in the mRNA transcript (AUG) is virtually universal to all organisms and codes for the amino acid methionine (Met); this is the first amino acid produced in the polypeptide chain
	Stop Codon

The Stop Codon in the mRNA transcript can be coded by three different codons: UAA, UAG, UGA
These signal the release of the Ribosome, end of translation, and do not produce an amino acid for the polypeptide chain
	The Polypeptide Chain 

The polypeptide chain produced through translation of an mRNA transcript has the first amino acid methionine which signals the N-terminus region of the polypeptide chain while the last amino acid signals the C-terminus region of the polypeptide chain

	rRNA
(ribosomal RNA)
produced in the nucleolus region of the nucleus and help make up the Ribosome organelle
	tRNA
(transfer RNA)
produced in the nucleus; transfer amino acids to one another through interactions with the Ribosome
	mRNA
(messenger RNA)
produced after transcription has occurred and act as intermediary messengers of genetic information
	
	
	

	An mRNA transcript read by a Ribosome will produce the following polypeptide chain when the anti-codon present on tRNA binds to the codons in the mRNA. Ribosomes release from the mRNA transcript when it encounters a STOP codon.

mRNA Transcript:              5’ (CAP)- A U G A U A G C G G A G G G G A G U C A U U A A – 3’ Poly-A Tail
 
                                                             tRNA anticodons:                              U A C U A U  C G C  C U C C C C  U C A  G U A 
 
                                                           polypeptide chain:    N-Terminus -  Met      Ile      Ala     Glu     Gly     Ser      His  – C-terminus
 







DNA and Gene Review Assignment
1. (10 Points) Fill in the boxes with bases that pair to form a complementary DNA strand to the given DNA strand. Make sure to designate the appropriate end of the DNA strand (i.e. 5’ or 3’)

	5’
	A
	G
	C
	T
	G
	G
	C
	A
	T
	T
	C
	A
	G
	T
	T
	A
	C
	G
	T
	A
	A
	C
	C
	G
	A
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	3’
	C
	T
	A
	A
	C
	C
	T
	T
	T
	C
	G
	G
	A
	C
	C
	G
	T
	A
	T
	C
	T
	C
	G
	A
	C
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	5’
	G
	G
	G
	C
	T
	T
	A
	C
	A
	C
	G
	T
	A
	G
	T
	C
	G
	T
	A
	C
	G
	C
	T
	T
	T
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	3’
	T
	T
	G
	C
	A
	A
	A
	A
	A
	C
	G
	C
	C
	C
	A
	C
	G
	G
	A
	T
	T
	G
	C
	G
	C
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	5’
	C
	A
	A
	T
	T
	C
	A
	G
	G
	G
	C
	G
	C
	G
	C
	A
	T
	T
	A
	C
	C
	G
	T
	A
	T
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	







2. (10 Points) Fill in the boxes with the bases that pair to form the complementary RNA transcript from the given DNA template strand. Make sure to designate the appropriate end of the RNA strand (i.e. 5’ or 3’)

	5’
	A
	G
	C
	T
	G
	G
	C
	A
	T
	T
	C
	A
	G
	T
	T
	A
	C
	G
	T
	A
	A
	C
	C
	G
	A
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	3’
	C
	T
	A
	A
	C
	C
	T
	T
	T
	C
	G
	G
	A
	C
	C
	G
	T
	A
	T
	C
	T
	C
	G
	A
	C
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	5’
	G
	G
	G
	C
	T
	T
	A
	C
	A
	C
	G
	T
	A
	G
	T
	C
	G
	T
	A
	C
	G
	C
	T
	T
	T
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	3’
	T
	T
	G
	C
	A
	A
	A
	A
	A
	C
	G
	C
	C
	C
	A
	C
	G
	G
	A
	T
	T
	G
	C
	G
	C
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	5’
	C
	A
	A
	T
	T
	C
	A
	G
	G
	G
	C
	G
	C
	G
	C
	A
	T
	T
	A
	C
	C
	G
	T
	A
	T
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	








3. [bookmark: _GoBack](20 Points) Fill in the boxes with the complementary RNA bases that would pair with the given sequence present in an mRNA molecule. Circle the codons that are present within the mRNA transcript and circle the anticodons that would appear in the tRNA molecule. Label the start and stop codons present in the mRNA transcript. After translation is complete a polypeptide chain is formed. List the sequence of amino acids produced from the translation of the mRNA’s codons present within the molecule. Write the polypeptide sequence from Left to Right, Left being the first amino acid in the chain and Right being the amino acid attached last. Make sure to label the N-Terminus and C-Terminus ends of the polypeptide chain. Write the polypeptide chain sequence below the table of boxes. 


	5’
	A
	U
	G
	U
	U
	G
	G
	C
	A
	G
	U
	A
	A
	C
	U
	C
	A
	A
	C
	G
	U
	U
	A
	A
	G
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	










	3’
	G
	G
	A
	U
	G
	U
	U
	A
	C
	G
	A
	U
	G
	U
	C
	A
	A
	A
	C
	U
	G
	C
	G
	U
	A
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	















	5’
	A
	U
	G
	A
	G
	U
	G
	G
	C
	G
	G
	C
	U
	G
	A
	A
	A
	A
	A
	A
	A
	A
	A
	A
	A
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	













	3’
	A
	A
	A
	A
	G
	A
	U
	G
	A
	G
	G
	U
	G
	G
	C
	A
	U
	A
	C
	U
	A
	G
	G
	U
	A
	5’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




















	5’
	C
	A
	G
	A
	G
	G
	G
	A
	U
	A
	U
	G
	U
	U
	C
	U
	A
	U
	U
	A
	A
	A
	G
	U
	U
	3’

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



































Use the genetic code below to write the sequence of amino-acids in the translated polypeptide chain. Use the abbreviations for the amino acids when writing your sequence. 
[image: ]
image1.jpg
Sscona letter

Pro

First letter

Acy
acc
ACA

AcG

T

9] payL

Gy
scc
GeA
6ce

Aa

Asanine (A)
Argiine (R)
Asparagine (N)
Asparate (D)
Cysteine (C)
Glutamine (@)
Glutamate (€)
= Giycine (6)
Histdine (H)
Isoleucie (1)
Leucine (L)
Lysine (K)
Methionine (M)
Phenylaianine (I
= Proline (P)
serine (8)
Threonine (T)
= Tryptophan (
Tyrosine (¥)





