PLANT BIOLOGY

12. dna replication and gene expression

a. Plant of the Week
Scientific Name: Nostoc commune Vaucher

Common Name: Blue-green Algal Balls
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Family: Nostocaceae  






Class: Cyanobacteria


Phylum: Eubacteria

Kingdom: Monera

b. Botanist of the Week
Name:  Charles Robert Darwin

Dates: 1809 - 1882 

Country of origin: England

Contribution to Plant Science:

Darwin developed the previous crude ideas of evolution into a widely held theory. He was not the first to apply the concept to plants and animals. However his attention to detail led to the wide acceptance of his ideas.  As a young man he was greatly helped by his botany professor and mentor, the Rev. John Henslow.  Darwin’s most famous and historic work On the Origin of Species was published in 1859.

c. Structure of DNA
· 4 nucleotides, named for 4 bases:

· Adenine (A). 

· Guanine (G). 

· Cytosine (C).
· Thymine (T).
· Long strands.
· Sugar of nucleotide 1 links to phosphate of nucleotide 2.
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· 2 strands held together by H-bonds between bases.
· A only pairs with T.
· G only pairs with C.
d. The Double Helix
2 strands are twisted to form a helix.
e. DNA Replication
Structure (( Function

“. . .that structure and function vary together in predictable ways is fundamental to all of biology. . .”

· Karr and James, 197?

· DNA Replication-Step 1.
2 strands are separated from one another by enzymes:

· Break hydrogen bonds between bases.
· Cause helix to unwind and expose free bases.


· DNA Replication-Step 2.
Free nucleotides (stockpiled in the cell) pair with exposed bases in the parent strands.
· Follow the rules of base-pairing.
· A with T.
· G with C.
Occurs on Parent Strand 2 simultaneously, but in opposite direction.
· DNA Replication-Step 3.
More enzymes seal and repair fragments of new strands to create “perfect” copies of the originals.
DNA Replication Products
2 double-stranded DNA molecules

· Each double strand is composed of 1 parent strand and 1 newly synthesized strand.
· Each double strand is genetically identical to the other.
f. Gene ( Protein
Gene, unit of DNA that codes for a specific protein.
· EVERY protein is synthesized according to instructions contained in DNA
· Only 4 nucleotides required for EVERY possible code:  A, T, G, C.
DNA





transcription
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Transcription:   DNA ( mRNA

Same mechanism as DNA replication, except:

· Only a portion of 1 strand of the DNA is read.
· RNA substitutes U (uracil) for T (thymine).
· Different enzymes involved.
· Product = 1 mRNA strand.
Translation:   mRNA ( protein
· Translation, Step 1.
Ribosome reads the mRNA code in units of 3 bases (3 base sequence = codon).
Each codon codes for 1 amino acid.
· Translation, Step 2.
tRNA (“transfer” RNA) “grabs” the appropriate amino acid (as indicated from the mRNA code) from the cytoplasm and brings it to the ribosome to be attached in the newly-forming protein strand.
g. the genetic code
	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
	glutarmine
	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


h. Summary
Process

Start 
    End

Where

DNA Rep

1 ds DNA
    2 ds DNA
nucleus

Transcription
DNA

    1 ss mRNA
nucleus

Translation

mRNA
     protein

ribosome
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