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BIO 2

Handouts for class compiled by  Mrs. Mikkelson

Bio 2  - DNA

(nitrogenous) base
A nitrogen containing part of a nucleotide.  The four bases in DNA nucleotides are A,C,G, and T

adenine
The base A in DNA and RNA

base pair
Two bases bonded by hydrogen bonds in DNA.  A bonds with T, and C bonds with G

complementary base pairing
Base pairing in DNA , in transcription of RNA, and the binding of tRNA to mRNA in translation.  A bonds with T (U if RNA), and C bonds with G

cytosine
The base C in DNA and RNA

deoxyribose
A 5 carbon sugar in the nucleotide that makes up DNA.  It has one less oxygen atom than ribose, which is in RNA

DNA
Deoxyribonucleic Acid.  It is the nucleic acid that stores the information to make all the proteins in a cell or organism.  It is made of many nucleotides bound together to form a double helix

DNA polymerase
An enzyme that binds the sugar phosphorous backbone between the nucleotides in DNA

double helix
The shape of a DNA molecule.  A twisted ladder shape

gene therapy
The correction of a mutated gene in an organism, so it is now capable of producing a working protein, curing a disease

guanine
The base G in DNA and RNA

mutation
A change in the sequence of bases in a DNA molecule

purine
The bases in DNA that have two rings (A & G)

pyrimidine
The bases in DNA that have one ring (C & T)

recombinant DNA
A segment of DNA from one species inserted into the DNA of a different species

replication
The copying of a DNA molecule in which one DNA molecule is made into two.  Happens in the nucleus in preparation for cell division

ribose
A 5 carbon sugar in the nucleotide that makes up RNA.  It has one more oxygen atom than deoxyribose, which is in DNA

sugar - phosphorus backbone
The alternating sugar phosphorous molecules made by linking the DNA or RNA nucleotides together

thymine
The base T in DNA 

transgenic organism
An organism that has a gene from another organism inserted into its DNA so that it can make a new protein

uracil
The base U in RNA




Genetic Code Table: mRNA Codon:Amino Acid
	First
Letter
	Second
Letter
	Third
Letter

	 
	U
	C
	A
	G
	 

	U
	phenylalanine
	serine
	tyrosine
	cysteine
	U

	
	phenylalanine
	serine
	tyrosine
	cysteine
	C

	
	leucine
	serine
	stop
	stop
	A

	
	leucine
	serine
	stop
	tryptophan
	G

	C
	leucine
	proline
	histidine
	arginine
	U

	
	leucine
	proline
	histidine
	arginine
	C

	
	leucine
	proline
	glutamine
	arginine
	A

	
	leucine
	proline
	glutamine
	arginine
	G

	A
	isoleucine
	threonine
	asparagine
	serine
	U

	
	isoleucine
	threonine
	asparagine
	serine
	C

	
	isoleucine
	threonine
	lysine
	arginine
	A

	
	(start) 

methionine
	threonine
	lysine
	arginine
	G

	G
	valine
	alanine
	aspartate
	glycine
	U

	
	valine
	alanine
	aspartate
	glycine
	C

	
	valine
	alanine
	glutamate
	glycine
	A

	
	valine
	alanine
	glutamate
	glycine
	G


DNA, RNA Notes

 Structure: DNA & RNA are polymers of nucleotides





NUCLEOTIDES [image: image1.png]


NUCLEIC ACID (DNA / RNA)
                                                          

Nucleotide - nucleotides are composed of 3 parts:
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BASE: DNA: Adenine RNA: Adenine
Thymine Uracil
Guanine Guanine
Cytosine Cytosine

The bases are single or double ring structures that contain some nitrogen
- "Nitrogenous bases"
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Purines and pyrimidines

Adenine, Guanine: Purine (Double ring bond) -larger

Thymine, Cytosine: Pyrimidines (Single ring bond) -smaller
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- A 2 Ring Base always bonds with 1 Ring Base.

Complementary base pairing

The nucleotides string together (Synthesis) by joining the sugar of one nucleotide to the phosphorous of the adjacecent nucleotide. This forms a sugar - phosphorous backbone 

The bases stick towards the centre and form hydrogen bonds with the bases of the adjacent strand.

The two strands twist, forming a spiral shaped molecule called a double helix

Complementary Base Pairing:
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- Sugars & Phosphorous of 
nucleotides bond, forming the "SugarPhosphorous backbone "

Bases bond toward the center  The double spiral shape: Double Helix

Replication

- When a cell divides, it must make an exact copy of the DNA. There are 3 basic steps:

1. - DNA "unzips" at the hydrogen bonds between the bases. (Enzyme)

2. - Free floating nucleotides line up with their exposed complementary bases. - complementary base pairing New hybrogen bonds form between the complementary bases.

3. - An enzyme runs down the bases and bonds the sugar / phosphorous backbone. DNA Polymerase
- both copies are identical
- any mistakes in copying is a MUTATION .
- each cell receives 1/2 mother (old) DNA and 1/2 new DNA (semi- conservative )
- the entire process involves many enzymes

 Recombinant DNA

Recombinant DNA is the use of various techniques and enzymes to recombine DNA from different organisms. Genes from one species can be cut out and inserted into the DNA of an entirely different species. The new gene can then be expressed by the recipient species.

Recombinant DNA involves the use of special enzymes (called restriction enzymes) that cleave DNA at specific sites, and other enzymes such as DNA polymerase, Ligase, Reverse transcriptase.

 Uses for recombinant DNA

There are many possibilities for uses of recombinant DNA.

1. Protein production.
It is possible to isolate a gene from one organism (say Human insulin), and using recombinant DNA techniques, insert that gene into a different organism (say E. coli bacteria). The new organism can then produce that protein. By culturing large quantities of the bacteria it is possible to collect large amounts of Human insulin inexpensively. Many other useful human proteins are being produced in this manner (interferon, Growth Hormone, interluekins etc.)

2. Gene therapy
It is possible to correct genes in individuals that have non-functional (mutated) genes. For example, the corrected gene for the protein that causes Cystic fibrosis has been inserted into a virus that infects human lung cells. The virulent part of the virus genes has been deactivated. The virus then injects the corrected cystic fibrosis gene into the cells of the cystic fibrosis patient, and their symptoms are greatly reduced!

3. Transgenic organisms (have a foreign gene inserted into them)
Selected genes can be inserted into a plant to give it features that were not possible through breeding. For example, a bacterial insect toxin gene can be inserted into a plant (eg. potatoe) so the plant is now toxic to insects, and fewer insecticides are needed in order to grow it!



 Compare and Contrast DNA and RNA

DNA: - Deoxyribose (5 C sugar with one less oxygen)
- Bases: Adenine, Guanine, Thymine, Cytosine
- Strands: Double Stranded, with base pairing
- Double helix shaped
- Only found in Nucleus
- Longer than RNA
- 1 Kind

RNA: - Ribose (5 C. sugar with one more oxygen)
- Adenine, Guanine, Uracil, Cytosine
- Single Stranded
- Not double helix shaped
- Found in nucleus and cytoplasm
- Shorter
- 3 Kinds (messenger - mRNA, transfer - tRNA, ribosomal - rRNA)

Bio 2  Protein Synthesis Vocab
Addition
A mutation in which a base is inserted between two existing bases.  Causes a shift in the codons which drastically changes the order of subsequent amino acids

anticodon
The three base sequence on the bottom of the tRNA molecule that bonds complementarily to the codon of mRNA

chromosome mutation
A mutation in which pieces of chromosomes, often containing hundreds of genes, are flipped, moved, lost or duplicated

codon
A three base segment of messenger RNA that calls for one specific amino acid

deletion
A mutation in which a base is removed between two existing bases.  Causes a shift in the codons which drastically changes the order of subsequent amino acids

elongation
The adding of amino acids to a growing amino acid chain in the process of translation at the ribosome

genome
The order of bases that makes up the entire DNA molecule(s) for one organism.  The human genome is aprox. 3 billion base pairs

germinal mutation
A mutation that happens to an egg or sperm cell and is thus passed on to the offspring

initiation
The first step in translation, where the ribosome binds to the start of the mRNA

mRNA
Messenger RNA.  This is a complementary copy of a small section of DNA that is the code for one complete protein.  The mRNA takes the code from the DNA in the nucleus to the site of protein synthesis in the cytoplasm at the ribosome.

mutagen
A substance or energy that is capable of causing a mutation (change in the base sequence) in DNA

protein synthesis
The making of a protein from the blueprint of the DNA molecule

rRNA
Ribosomal RNA.  Made in the nucleolus and just forms some of the structure of a ribosome

somatic mutation
A mutation in the DNA of a body cell.  Is not inheritable

substitution

A mutation in which one base is replaced by another base in DNA.  Causes a minor change in the codon which may or may not change the order of one amino acid in the protein

termination
At the end of the mRNA molecule, where the newly constructed amino acid chain is released from the ribosome and can fold into its 3D shape

transcription
The process by which a mRNA molecule is formed from a small piece of the DNA molecule by complementary base pairing

translation
The process by which the mRNA molecule is decoded into a protein with the help of many tRNA molecules and a ribosome

tRNA
Transfer RNA.  Carries the amino acid to the site of protein synthesis at the mRNA and the ribosome.  Has the anticodon that fits the codon on the mRNA
PROTEIN SYNTHESIS

 Transcription - DNA ---> mRNA 
1. DNA unzips (as in replication) but only at a specified spot (a gene).
-(only a portion of the DNA unzips)

2. RNA is transcribed (copied from the DNA in the nucleus)
-Uracil (U) replaces Thymine (T)
-RNA nucleotides match up with their complementary DNA bases.
- only 1 side of DNA is used
- called Messenger RNA (mRNA )

(Note: There are 3 kinds of RNA transcribed in the nucleus; Messenger, Transfer and Ribosomal. Transfer and Ribosomal are stable, and reused so it is mostly mRNA that is being continuously transcribed)

1. The mRNA then moves out through the nuclear pores into the cytoplasm where it is translated into an amino acid sequence.

DNA[image: image6.png]


mRNA[image: image7.png]


PROTEIN
  Translation (mRNA to Protein)

- occurs with ribosomes
-small organelles composed of protein and rRNA (ribosomal RNA is transcribed in the nucleus in the Nucleolus ) ribosomes are usually found on the surface of the endoplasmic reticulum (ER) or in groups (polysomes) free floating in the cytoplasm.
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 they are the site of protein synthesis (Translation)



The Code - codons
- the codon is a three base unit of the mRNA
- each codon calls for a specific amino acid
 This code is universal - the same for all living things


CODON AMINO ACID
CCU Proline
GAA Glutamic acid
UUA Leucine
UAA STOP - end of chain

Transfer RNA - tRNA
 carries the specific amino acid to its coded spot (codon) on the mRNA and has an anticodon which matches the mRNA (ie: has complementary bases)
INITIATION: 

- Ribosome lines up with the messanger RNA at the start (AUG)

ELONGATION:

- Ribosomes move along messenger RNA reading codons and binding amino acids that are in the right place due to the transfer RNA (tRNA).
- enzyme on ribosome catalyses the peptide bond
- chain grows one amino acid at a time

TERMINATION:

- Ribosome reads "terminate" codon (UAG) and stops
- releases protein which will fold into secondary, tertiary shape
- process takes seconds up to 3 minutes
- several ribosomes may run down one mrRNA strand at one time
- mRNA disintigrates after translation is complete (some forms last longer than others, usually flagged with a total of sev. hundred Adenine bases)



MUTATIONS AND DEFECTS

Chromosome Mutation:
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- A change in the physical piecing of a
chromosome
- Usually involves thousands of genes
- missing pieces
- extra pieces
- exchange of pieces

Translocation: pieces of separate chromosomes are exchanged (example above)
Deletion: Pieces become missing
Duplication: Extra pieces are copied and added
Inversion: Pieces are flipped into reverse order


Gene
- A gene is the segment of DNA on a chromosome that codes for one protein.
- The human genome (all the DNA in all 46 chromosomes in one human cell) is aprox. 3 billion base pairs. Only 10 - 15 % of this DNA is actual genes.
- Haemophilus influenzae , the first organism (a bacteria) that has had its entire genome worked out (each base!) is 1.8 million bases long.

Gene Mutation:
- a change in the nucletide sequence
- only one gene is affected
Deletion: One base is left out
- serious
- change all of the codons following it

Addition: One base is added
- serious
- change all the codons following it

Substitution: Pieces are replaced with each other.
- less serious
- only one codon is affected

.


 Causes of Mutations:

Germinal--can be passed on to offspring (occurs in egg/sperm cell)
 
X-rays, Radiation, Chemicals etc. can all be mutagens

 Mutations and Genetic Disorders

- normally, chemical reactions occur in "pathways"




SELF QUIZ

Given the following DNA nucleotide sequence:
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A) Give the mRNA sequence that would be transcribed from it.

B) Give the mRNA codons.

C) Give the tRNA anticodons.

D) Give the amino acid sequence that would be translated from it.

E) A mutation has inserted a G in between the two A's (1). Give the new amino acid sequence. (an addition)

F) A mutation has removed the 2nd T (2). Give the new amino acid sequence. (a deletion)

G) A mutation has changed the 3rd T to a C (3). Give the new amino acid sequence. (a substitution)

H) Given the following amino acid sequence, give a possible DNA sequence that could code for the sequence.
Lysine, Asparganine, Methionine, Glutamate, Alanine, Stop.
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Name __________________

Page 230 Active Reading Quiz

1.
Draw a picture of a nucleotide to explain 3’ and 5’.

2.
What does the term antiparallel mean?

3.
Why is it necessary to form Okazaki fragments?

4.
What enzyme joins the Okazaki fragments together?

Page 246-247 Active Reading Quiz

1.
What, specifically, is a gene mutation?

2.
What is the name of the mutation that occurs when a base is either added or taken away?

3.
Name and describe the 3 different point mutations.

4.
What is the term for anything that causes a mutation, and give an example.

5.
Is it possible to fix DNA that has mutated?  Why/Why not?

DNA/RNA Review Worksheet

3’
5’       

G
C

A
T
1.  Show the polypeptide chain that would be formed from the DNA strand on the 

T
A

left.  Start at the top of the DNA strand.  The introns 

G
C

are the following sequences: GUA and CUG.

C
G

G
C

C
G

A
T
2.  How do we know that DNA doesn’t directly make proteins?

C
G

A
T

T
A

T
A

C
G

G
C

A
T
3.  What substance will take out the unwanted genetic material?

C
G

T
A

C
G

T
A

T
A

G
C
4.  
What enzyme will make the mRNA?   __________________

A
T

T
A

What enzyme will “unzip” the DNA?  __________________

C
G

G
C

C
G
5.
Explain why Okazaki fragments occur in DNA replication.

T
A

G
C

T
A

A
T

5’
3’

6.  What 2 things would be added to the mRNA?  Give your own theory of the purpose of the structure whose purpose is unknown, and it must be different than the book’s theory.

7.
Draw the structure of an adenine nucleotide bonded by hygrogen bonds to a thymine nucleotide to illustrate the fact that DNA is antiparallel.

Genetic Wars

Episode 6: Return of the Polymerase

A long time ago in a cell far far away…

Act 1: DNA Replication

Darth Polymerase:  Everything is going according to my plans.  The DNA holds the codes to our entire galaxy, and I, with the power of the dark side of the force, have figured out how to copy it.  With these codes, I can replicate this cell out of control, and I’ll be as powerful as someone who owned a death star.  Now to get started.  

Lando Helicase:  I can’t believe I’m under the control of Darth Polymerase.  I thought my operation was small enough not to be noticed.  My rebel alliance friends are not going to be happy with me.  I guess I’ll just do my job and get out of here.  If Darth is so powerful, I wonder why he can’t break the hydrogen bonds between the complimentary base pairs himself.

Darth Polymerase:  I heard that Lando helicase, and if you know what’s good for you, you’ll start breaking those bonds before I really get angry.  (Darth chokes Lando from across the room)

Lando Helicase:  All right, all right.  I’ll start down here at the bottom and work my way up.  (Lando helicase breaks the hydrogen bonds, and splits the DNA strand)

Darth Polymerase:  Now, with the DNA strand split, and the rebel forces no where to be seen, I can copy this DNA for the dark side.  Soon the galaxy will be mine.  The ribosomes, the Golgi, and even the mighty mitochondria will bow down to me.  I’ll start on the 3’ end so I can constantly build in the 5’ to 3’ direction.

RNA polymerase:  t3PO and RNA2D2 get over here, I need you.  Darth Polymerase is getting very powerful and soon he will have his first strand of DNA copied.  I need you two to gather the other tRNA droids and pick up your amino acids.  Then meet me at the forest moon of ribosome.

t3PO:  But each tRNA droid can only carry one amino acid at a time, and only 2 of us fit in the forest moon of ribosome.  How can we do anything to stop Darth Polymerase?

RNA2D2:  beep boop boop beep beep

RNA polymerase:  That’s right RNA2D2, you need to relax t3PO, I have a plan.

RNA2D2:  beep beep boop

t3PO:  How did you know that RNA polymerase will carry 3 letter codes that will signal the correct tRNA droid by complimentary base pairing?  I guess we should get going.

RNA2D2:  beep beep boop boop boop boop beep boop beep boop boop

RNA polymerase:  You two be careful too.

Darth Polymerase:  Now that I have my leading strand finished, I can work on the lagging strand.  I still have to build in a 5” to 3” direction, so I’ll make some Imperial Okazaki fragments, but wait, I feel the presence of …….. RNA polymerase.

RNA polymerase:  So father, you think you can replicate this DNA out of control and destroy this cell.  

Darth Polymerase:  So you finally admit I’m your father.

RNA polymerase:  I believe you were once my father, but now you take an oxygen  out of your pentose sugars and use that terrible thymine instead of uracil.  But there is still good in you, I have felt it.

Darth Polymerase:  It is too late for me son, I must finish this lagging strand and move on.  You don’t know the power of the dark side.  The only way to stop me is to make a new DNA polymerase enzyme, but you don’t have the codes!

RNA polymerase:  (talking to himself)  I must find Han and Chewy and Obi spliceosome Kanobi.

Act 1 Intermission

Audience 1:  I can’t believe Darth Polymerase was really RNA polymerase’s father.

Audience 2:  I saw that one coming, but I didn’t think that Darth would be able to make that copy of DNA.

Audience 3:  Yeah, and RNA polymerase didn’t even try to stop him.  

Audience 4:  (sounding a little scared) RNA polymerase must have a good plan.  I hope he and his friends can stop Darth Polymerase.

Audience 5:  Don’t worry pal.  This is just a play based off of a movie.  It isn’t real … or is it?

Act 2: Transcription

RNA polymerase:  Han, Chewy, Obi splicesome Kanobi, I’m glad I found you.  I have this plan to stop Darth Polymerase, but I don’t know if I can pull it off.  I want to make a copy of the DNA strand that codes for a new DNA polymerase enzyme.

Obi splicesome Kanobi:  Don’t worry RNA polymerase, we are here to help and when the time comes, the force will guide you.

Han:  I don’t know about this force stuff, but if you need help, we’re here for you buddy.

Chewy:  (Growls his approval)

Han:  RNA polymerase, I think Lando helicase might be able to help us.  I don’t know if we can trust him, but he was my friend, and we could really use his ability.

Chewy:  Growls

RNA polymerase:  I think you’re right Han.  Wait for me by that nuclear pore, I’ll go get Lando helicase, then I will write that DNA code into my language of RNA.

Han:  Good luck buddy.  I think your crazy, but good luck.

Chewy:  Growls

Obi splicesome Kanobi;  Use the force of hydrogen bonds RNA polymerase.

RNA polymerase:  Lando Helicase, I’m glad you’re still here.  I need your help, I’ve got to get to those codes.

Lando helicase:  I’m happy to help.  I didn’t want to help Darth, but he got here before you.  There was nothing I could do.

RNA polymerase:  That’s in the past now.  Come on, we’ve got work to do.

Lando helicase:  This DNA strand will be unzipped in no time.

RNA polymerase:  I only have time to rewrite one of the strands of DNA.  I’d better rewrite the 3’ to 5’ strand, because I only know how to build in the 5’ to 3’ direction.

Lando helicase:  Is it finished?

RNA polymerase:  I’ve rewritten the DNA code into RNA, but something tells me this is far from over.  I’ve got to go back to Obi splicesome Kanobi.

Obi splicesome Kanobi:  Well done RNA polymerase, but it looks like Darth Polymerase left you a little trap.  The code is in this mRNA strand, but it seems like there is extra here that we don’t want

RNA polymerase:  You mean my own father left me with introns?

Obi splicesome Kanobi:  That’s right, but I can cut them out and put together exons with the good side of the force.  (Obi splicesome Kanobi cuts out the introns and puts together the exons)

RNA polymerase:  Thanks Obi splicesome Kanobi.  Now I’ve got to get out of this nucleus.  Han, Take your Millennium Guanine cap to the 5’ front of this mRNA.  You can lead us to the forest moon of ribosome.  And Chewy, You go to the 3’ back of this mRNA, and give us one of those long Adenine growls.  I don’t know what that will do, but maybe it will help.

Han:  We’re on it kid.

Chewy:  Adenine growl.

RNA polymerase:  I’m going to stay in the nucleus and try to keep Darth Polymerase under control.  Han and Chewy should be able to get that mRNA to the forest moon of ribosome.  I just hope t3PO and RNA2D2 found their tRNA droids and their amino acids.

Act 2 Intermission

Audience 1:  I know it was RNA polymerase that made the mRNA strand, but Han was the cool one.  Did you see that Millennium guanine cap?

Audience 2:  Yeah I saw it, but I was more impressed with Chewbacca’s Adenine growl.  That must have been 150 to 200 adenines long!

Audience 3:  I’ve been waiting for 2 years for this movie to come out just to find the purpose of the adenine growl, and they didn’t tell me.  Some day I’m going to figure it out, and they’ll call it the Audience 3 poly A growl.

Audience 4:  I’ll believe that when I see it.  You guys are talking about Han and Chewy, but what about Obi splicesome Kanobi?  He took out the introns and put together the exons as easy as taking candy from a baby.

Light flicker

Audience 5:  Hurry up it’s coming back on.  I don’t want to miss the part with the tRNA droids at the forest moon of ribosome.

Act 3: Translation

 Han:  There’s the forest moon of ribosome Chewy, and the tRNA droids are all here.  It looks like the ribosome has formed into its large subunit and small subunit already.  I’m taking us in.

Chewy:  Adenine growl.

RNA2D2:  beep beep boop boop boop

t3PO:  I hope the other tRNA droids are ready too.  I am fluent in over 6 million forms of communication, so I think I told them the correct instructions.  After all, this translation is mostly complimentary base pairing.

RNA2D2:  boop boop beep beep boop

t3PO:  Are you sure it’s our turn?  What does your anticodon read?

RNA2D2:  beep beep boop

t3PO:  It is our turn because the first codon reads AUG.  I’m sure the next tRNA droid knows when to come in, but how will we put these amino acids together?

RNA2D2:  beep beep beep

t3PO:  You mean by simply getting our amino acids in close proximity they will automatically undergo a condensation reaction and form a peptide bond?

RNA2D2:  beep boop boop beep beep boop beep

t3PO:  And the peptide bond is stronger than the bond that holds the amino acid to us tRNA droid?  So I guess we will just release our amino acid, and they will stay bonded together to form a polypeptide chain.

RNA polymerase:  I can feel the presence of a new DNA polymerase.  This spells the end of Darth Polymerase and the dark side of the force.

Darth polymerase:  It may seem like the end for me, but I’ll be back when the prequel comes out and chronicles my childhood.

THE END

Audience 1:  That was awesome!  The writing was just amazing.  I can’t believe how close the play came to the actual movie.

Audience 2:  It was all right.  I wish they would have explained a little more about translation.

Audience 3:  But that is really all that happens.  The mRNA comes in to the ribosome and the tRNA matches up with it based on the codon from the mRNA and the anticodon from the tRNA.

Audience 4:  There are some important details though.  Like the fact that only 2 tRNAs can fit in a ribosome, and the whole condensation reaction between the amino acids.

Audience 5:  Yeah, that is great stuff.  It makes me want to go back to my high school and visit my favorite Biology teacher.

THE REAL END

Bio II 
Assignment Discovery Video:  The Power of Genes

Name_____________________

1. Comment on using DNA evidence to release convicted prisoners.

2. What defines what science and science fiction is?

3. How are clones made?

DNA/RNA Quiz Ready Sheet

1.
Know the following processes:

· DNA replication

· mRNA processing

· transcription

· translation

2.
Know the following vocabulary terms

· mRNA

· tRNA

· active/inactive strands of DNA

· Okazaki fragments

· Introns & exons

· G cap

· Poly A tail

· Codon & Anticodon

· Polypeptide

· Ribosome

· 3’ & 5’

· frameshift mutation

· point mutations (3 types)

· mutagen

DNA/RNA/Protein Synthesis Test Ready Sheet

· Know what DNA and RNA stand for.

· Know the important contributions of: 
      Erwin Chargaff

Rosalind Franklin and Maurice Wilkins

            James Watson and Francis Crick


· Know the names of the four nitrogen bases of DNA and which bases bond to each other.

· Know the shape and composition of DNA.

· Understand the process of DNA replication.

· Know the similarities and differences between RNA and DNA.

· Know what the three kinds of RNA are.

· Understand the process of transcription.

· Know the central dogma of molecular biology.

· Understand the process of translation.

· Be aware of different types of genetic mutations and how they can affect gene expression.

· Be able to describe the process of protein synthesis, beginning with a DNA strand and ending up with a protein.




Vocabulary

Complementary bases

Double helix

X-ray diffraction

Semi-conservative replication

DNA polymerase

Codon

Anti-codon

Amino acid

Start codon

Stop codon

Helicase

RNA polymerase

Ribosome

Peptide bonds

Polypeptide chain

Mutation

Frameshift mutation


Deletion


Insertion

Point mutation - substitution
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