CP Biology 
H Biology
Topics: 

· DNA Structure and Function

· DNA Replication

· Gene Expression- Protein Synthesis

· Gene and Chromosome Mutations

· Mendel’s Experiments and 3 Laws Inheritance

· Punnett Square to determine genotype and phenotype ratios of a cross

· Dominance,incomplete dominance, codominance, polygenic trait, multiple alleles, continuous variation

Content Standard:
3. Genetics
Broad Concept: Genes allow for the storage and transmission of genetic information. They are a set of instructions encoded in the nucleotide sequence of each organism. Genes code for the specific sequences of amino acids that comprise the proteins that are characteristic of that organism. 

· 3.1 Describe the basic structure of DNA, and describe its function in genetic inheritance. 
· DNA has a two strand structure known as a Double Helix, which was discovered by Rosalind Franklin. 

· Each strand is composed of a series of nucleotides. 

· A nucleotide is composed of three parts: 

· a 5 carbon sugar known as deoxyribose 

· a phosphate group 

· Nitrogenous base. 

· The 5 carbon sugar covalently bonds with the phosphate group to form the backbone of the double helix. 

· The nitrogenous bases form hydrogen bonds with the nucleotide opposite it on the other strand to join the two. 

· There are four nitrogenous bases and they are split into two groups: purines and pyrimidines. Each nitrogenous base bonds with another specific nitrogenous base from the other group. 

· Adenine and Guanine are purines. 

· Thymine and Cytosine are pyrimidines. 

· Adenine bonds with Thymine and Guanine bonds with Cytosine, known as base pairing.

· There is an equal number of Adenine to Thymine as well as Guanine to Cytosine, established by Chargaff’s Rule.

· DNA is the instructions for the creation of protein, which directly leads to all characteristics of an organism. 

· Each cell inherits DNA from the parent cell, and thus inherits traits from the parent cell.

· 3.2 Describe the basic process of DNA replication and how it relates to the transmission and conservation of the genetic code. Explain the basic processes of transcription and translation, and how they result in the expression of genes. Distinguish among the end products of replication, transcription and translation. 
· DNA replication begins by a series of enzymes cleaving the hydrogen bonds of the two strands from each other. The main enzyme involved with DNA replication is DNA polymerase.

· Since each nitrogenous base has a complementary nitrogenous base, base pairing allows for two identical sets of DNA to be formed from the two strands of one set of DNA.

· By forming identical sets of DNA, parent cells pass their traits to their child cells. 

· The pores of the nuclear membrane are very small and the ribosome is not within the nuclear membrane, thus causing an issue when trying to create protein from the DNA template. Luckily, Ribonucleic Acid (RNA) will serve as the mediator. 

· RNA is a molecule nearly identical to DNA; however, the few differences allow RNA to perform certain functions. 

· Unlike DNA, 

· RNA is single stranded 

· the 5 carbon sugar is Ribose instead of Deoxyribose 

· Instead of Thymine as one of the nitrogenous bases RNA uses Uracil.

· RNA comes in three flavors: mRNA (messenger RNA), tRNA (transfer RNA), and rRNA (Ribosomal RNA).

· Transcription begins with the DNA separating into single strands.

· A codon is a series of three nucleotides. 

· RNA polymerase binds to part of the DNA called the promoter codon, three specific nucleotides on the DNA signal for where RNA transcription should begin creating the mRNA.

· The mRNA copies the DNA through base pairing, though using uracil instead of thymine. The RNA polymerase reaches a codon from the DNA for transcription to stop.

· After the single strand of mRNA is complete, the DNA reforms into the Double Helix.

· The mRNA is edited based on exon and intron portions of the mRNA. The exon portion of mRNA is the section of mRNA that will be kept for translation; the intron section of the mRNA is disposed of.

· Since mRNA is single stranded, the mRNA can easily leave the nuclear membrane and go to the ribosome. 
· 3.3 Explain how mutations in the DNA sequence of a gene may or may not result in phenotypic change in an organism. Explain how mutation in gametes may result in phenotypic changes in offspring. 

· DNA, during replication, can change, or mutate.

· Mutations are divided into two groups: point mutations and frameshift mutations.

· Point mutations affect one codon of the DNA and no other part; frameshift mutations change one nucleotide and thus change all of the DNA.

· There are four types of mutations:

· Deletion: one nucleotide is deleted.

· Duplication: one nucleotide is duplicated.

· Inversion: the orientation of the base pairing switches (a guanine base would switch to a cytosine base).

· Translocation: one part of the DNA joins another part.

· The mutation can or sometimes does not result in change. A single nucleotide could be changed, but not change the amino acid it codes for and thus produce the same protein; however, a single nucleotide change could change the protein produced by changing what amino acid each codon codes for. Gametes, child cells formed for sexual reproduction that only have one set of DNA, also have genetic mutation. In the formation of gametes, DNA often changes as the gametes are formed, commonly through translocation, to create different phenotypes than the parents.    

· 3.4 Distinguish among observed inheritance patterns caused by several types of genetic traits (dominant, recessive, incomplete dominance, codominant, sex-linked, polygenic, and multiple alleles).
· Inheritance Patterns:

· Dominant = an allele whose effects mask the effects of a recessive allele

· Recessive = an allele whose effects are masked by the dominant allele

· Incomplete Dominance = situation in which one allele is not completely dominant over another

· Codominant = situation in which both alleles of a gene contribute to the phenotype of the organism

· Sex-linked = traits carried on a sex chromosome, either X or Y

· Polygenic = trait controlled by two or more genes

· Multiple Alleles = three or more alleles of the same gene

· 3.5 Describe how Mendel’s laws of segregation and independent assortment can be observed through patterns of inheritance (such as dihybrid crosses).

· Mendel’s Law of Segregation = separation of alleles during gamete formation 

· Mendel’s Law of Independent Assortment = genes for different traits can segregate independently during the formation of gametes

· These laws can be observed through patterns of inheritance, such as dihybrid crosses. For example, when crossing a homozygous dominant plant with a homozygous recessive plant, the result will be a mixture of homozygous dominant, heterozygous, and homozygous recessive plants. The blue boxes represent the alleles of the parent generation and the red boxes represent the alleles of the first generation.


· 3.6 Use a Punnett Square to determine the probabilities for genotype and phenotype combinations in monohybrid crosses. 

· Punnett squares can be used to determine the probabilities for genotype (genetic information) and phenotype (expression of gene) combinations in monohybrid crosses.
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· This Punnett square represents a cross between two tall plants that are heterozygous for the gene that expresses height, meaning that each plant carries one dominant allele that expresses tallness and one recessive allele that expresses shortness. 
· When crossed, the first generation plants are a ratio of one homozygous dominant plant (it has two dominant genes, expressing a tall plant), two heterozygous plants (each has one dominant and one recessive gene for height, like the parent generation), and one homozygous recessive plant (it has two recessive genes, expressing a short plant). 
· Again, the blue boxes represent the parent alleles and the red boxes represent the alleles of the first generation. 

