What is a Gene? 

· a section of DNA that codes for a protein

· made out of intron and exon 

· intron = non-coding DNA (function e.g. turns gene on or off)

· exon = coding DNA (codes for protein)

How does a Gene/Exon code for a Protein?
· made out of a sequence of bases

· each 3 bases code for 1 amino acid (called triplet code)

· therefore,

· sequence of bases

· determines sequence of triplet codes

· which determine the sequence of AAs

· = polypeptide chain/primary structure (folds to secondary, then to tertiary/quaternary)

Properties of triplet code? 

· degenerate = each AA has more than one triplet code

· non-overlapping = each base is read only once

· stop codes = occur at end of sequence – do not code for an AA

How does a mutation lead to a non-functional enzyme?
· change in base sequence

· change in sequence of triplet codes

· change in sequence of AAs

· change in primary structure

· change in hydrogen/ionic/disulfide bonds

· change in tertiary structure (3D shape)

· change in active site shape

· substrate no longer complementary
· can no longer form enzyme-substrate complex

How is a protein assembled? 

· by transcription and translation

· transcription = production of a single stranded complementary copy of a gene (called 










   mRNA)

· translation = use sequence of codons on mRNA to assemble protein (tRNA brings in 










      AAs)
DNA vs RNA?
· deoxyribose sugar vs ribose sugar

· thymine vs uracil

· double stranded vs single stranded

· one type vs two types (mRNA and tRNA)

What is mRNA?
· messenger RNA

· single stranded complementary copy of a gene 

· carries the code for assembling protein (on DNA called triplet code, on mRNA called 









               codon)

What is tRNA?
· transfer RNA

· single stranded RNA folded over into a 'clover leaf' shape (held by hydrogen bonds 









    between the bases)

· has an AA attachment site on the top

· has 3 specific bases on the bottom (anticodon)

· anticodon binds to complementary codons on mRNA

What is Transciption?
· occurs in nucleolus of nucleus

· producing a single stranded complementary copy of a gene (called mRNA)

· DNA is double stranded, 1 strand called coding strand & 1 strand called template strand, the template strand will be used to build mRNA
· process,
· DNA Helicase breaks the hydrogen bonds between complementary bases in the gene

· the double strand of the gene unwinds

· leaves 2 separate strands (1 coding strand and 1 template strand)

· complementary RNA nucleotides bind to exposed bases on the template strand

· RNA Polymerase joins the sugar-phosphate backbone of the RNA strand

· leaves pre-mRNA (contains introns and exons)

· the copies of the introns are removed by splicing

· leaves mRNA

What is Translation?
· takes place on ribosomes of Rough Endoplasmic Reticulum

· uses the sequence of codons on the mRNA to assemble the protein (tRNA brings in AAs)
· process,
· mRNA leaves nucleus via nuclear pore

· mRNA attaches to a ribosome

· complementary tRNA carrying specific AAs bind to the codons on mRNA via their anticodon
· the AAs on the tRNA are joined by peptide bonds

What does Meiosis produce? 


4 genetically different cells, haploid (half the amount of chromosome/DNA)

Benefits of Meiosis? 


produces gametes which will be used in sexual reproduction in animals & plants 


(2 gametes fuse to form a zygote, zygote develops into organisms)

Stages of Meiosis? Interphase/Meiosis I/Meiosis II/Cytokinesis

Interphase? 
G1: protein synthesis



S:    DNA replication (doubles set of DNA)



G2: organelle synthesis

Meiosis I? 


Prophase I: DNA coils to form chromosomes, nucleus breaksdown, spindle fibres form, 
                      
                   crossing over occurs


Metaphase I: homologous pair of chromosomes line up in middle of cell and attach to 
 

          spindle fibre via centromere


Anaphase I: spindle fibres pull, homologous pair of chromosomes separate to opposite sides 








          by independent assortment


Telophase I: chromosomes uncoil, nucleus reforms (left with 2 nuclei)

Meiosis II? 


Prophase II: DNA coils to form chromosomes, nucleus breaksdown, spindle fibres form


Metaphase II: chromosomes line up in middle of cell and attach to spindle fibre via 



  







centromere


 Anaphase II: spindle fibres pull, centromere splits, sister chromatids move to opposite sides 








          by independent assortment


Telophase II: chromatids uncoil, nucleus reforms (left with 4 genetically different nuclei)

Cytokinesis? separating cell into 4 (each receives a nucleus and organelles/cytoplasm)

How does Meiosis produce Variation? Crossing Over and Independent Assortment

What is crossing over? 


occurs in Prophase I of Meiosis I

homologous pairs of chromosomes wrap around each other and swap equivalent sections of 
chromatids – produces new combination of alleles

What is independent assortment? 


- in Anaphase I of Meiosis I – the homologous pairs of chromosomes separate


- in Anaphase II of Meiosis II – the chromatids separate


- independent assortment produces a mix of alleles from paternal and maternal 
   
 
  chromosomes in gamete

What happens to DNA mass in meiosis? quarters

What happens to Chromosome number in meiosis? halves (haploid)

What is Mutation?

· Change in DNA

· 2 types: Chromosome Mutation and Gene Mutation
What causes mutation? random or due to mutagens (e.g. chemicals, radiation)
What is a Chromosome Mutation?

· In plants, inherit more than one diploid set of chromosomes – called polyploidy

· In animals, homologous pair of chromosome do not separate in meiosis, so either inherit one extra or one less chromosome – called non-disjunction

What is a Gene Mutation?
· a change in the base sequence of DNA

· 2 types = substitution and insertion/deletion
· substitution = replace one base for another, changes one triplet code


can be silent (new triplet code codes for same AA), mis-sense (codes for a different 

AA, so protein shape changes slightly), non-sense (codes for a stop codon, so 


polypeptide chain not produced)
· insertion = adding a base, deletion = removing a base


both insertion/deletion causes frameshift, all the triplet codes after the mutation 


changes, so normal polypeptide chain/protein not produced
