Study Guide Exam #3 
Chapters part of 13, 14, 15, 16, 17 and 20

Chapter 13 Crossover during Meiosis

Review Terminology- Tetrad, hybrid, recombinants, increase variation of gametes, sister chromatids, homologous pairs

Chapter 14

14.1 Mendel identified two laws of inheritance


Fig. 14.2 Crossing Pea plants, its application and technique.

Fig. 14.3 Inquiry- When F1 pea plants with purple flowers are allowed to self pollinate, what flow color appears in the F2 generation?

Fig. 14.4 alleles

Fig. 14.5 Mendel’s law of segregation (be able to construct a punnett square given parental genotypes and determine rations of each Fig. 14.6 Phenotype vs. Genotype).

Fig. 14.7 Testcross- know its application and technique

Character, trait, true-breeding, hybridization, P generation, F1 generation, F2 generation, alleles, , each character inherits two alleles, alleles may differ to form a dominant and recessive allele,  Law of Segregation, phenotypic ration 3:1 inheritance pattern, Punnett square, homozygous and heterozygous, Genotype, phenotype

Law of Independent assortment, monohybrid cross, dihybrid cross, phenotypic ratio 9: 3: 3: 1 for two observable characters, 

14.2 skip

14.3 Inheritance patterns are often more complex than predicted by simple Mendelian genetics


Fig. 14.10 Incomplete dominance in snapdragon color


Table 14.2 multiple alleles and codominance of ABO Blood groups


Complete dominance, codominance, incomplete dominance

Chapter 15

15.1 Mendalian Inheritance has its physical basis in the behavior of chromosomes

Fig. 15.2 The chromosomal basis of Mendel’s laws- the arrangement of chromosomes and movement account for segregation and independent assortment of alleles for color and shape

Fig. 15.4 In a cross between a wild type female fly and mutant type male, what color eyes will F1 and F2 have?  Know the experiment, results for F1, F@ and conclusions Genotypic ratios and phenotypic ratios.

Chromosomal theory of inheritance, loci, Morgan’s notation for symbolizing alleles in Drosophila, wild type, mutant (non-wild type) for wing and body color

For example:  b+ vg+  wild type for both body color and wing shape (phenotype gray and normal wing)

15.2 Linked genes tend to be inherited together

How linked genes affect inheritance

Fig. 15.5  Are the genes for body color and wing size on the same chromosome know experiment, P1, Fi dihybrid, results and conclusion

Fig. 15.6 chromosoaml basis for recombination of linked genes- track chromosomes and genes and look at recombinant frequencies.  Parental phenotype is higher than recombinant, if recombinant less than 50% genes are linked (onsame chromosome)

Linked genes, parental phenotype, recombinant types, recombinants, Recombination of unlinked genes: independent assortment of chromosomes, recombination of linked genes: crossing over

15.3 Sex linked


Fig 15.10 the transmission of sex linked recessive traits. 

Autosomal chromosomes, sex chromosomes, sex linked recessive traits, color blindness

Chapter 16 
16.1DNA is the genetic material

Fig. 16.2 can the genetic trait of pathogenicity be transferred between bacteria?
Know the experiment, results and conclusion
Fig. 16.3 viruses infecting a bacterial cell
Fig. 16.4 Is DNA or protein the genetic material know the experiment, results and conclusion
Fig 16.5 The structure of a DNA strand

Fig 16.7 Double helix

Transformation, bacteriophage, phage, virus, phage DNA, Rosalind Franklin, Maurice Wilkins, double helix, x-ray crystollography, 5’end of DNA, 3’end of DNA, nitrogenous bases, Adenine, thymine, cytosine and guanine, base pairing rules, template, semi-conservative,  DNA replication, DNA backbone

16.2
DNA replication 



Know the process of DNA replication, origin of replication, replication forks, DNA polymerase III, antiparallel elongation, 5’ to 3’ elongation, leading and lagging strand, Okazaki fragments, DNA ligase, primer, DNA polymerase I, primase, helicase, topisomerase

Fig 16.15 synthesis of leading and lagging strands during DNA replication.

Fig. 16.16  Synthesis of lagging strand.

Fig. 16.17 summary of bacterial DNA replication

Fig. 16.18  Nucleotide excision repair of DNA damage.

Chapter 17 

17.1 One gene- one enzyme versus One-gene one polypeptide hypothesis, Basics principles of transcription and translation, RNA processing, pre-mRNA, primary transcript, the genetic code, codon, triplet code, template strand, template, nontemplate strands, translation read from 5’ to 3’, reading frame, 

Understand Fig. 17.5 the dictionary of the genetic code

17.2 Transcription is the DNA directed synthesis of RNA

RNA polymerase 5’ to 3’ direction-no need of primer can start from scratch, promoter region, terminator region, transcription unit, transcription factors, transcription initiation complex, TATA box, pre-mRNA 

Fig. 17.7 the stages of transcription: initiation, elongation, and termination

Fig. 17.8 The initiation of transcription at a ekaryotic promoter

17.3 Eukaryotic cells modify RNA after transcription- mRNA processing, poly A tails, 5’ cap, RNA splicing introns, exons, spliceosome and increasing variability of protein product with alternative RNA splicing, protein domains, 

Fig. 17.9 RNA processing

Fig. 17.10 RNA processing

Fig. 17.11 snRNPs and spliceosomes 

17.4 Translation is the RNA directed synthesis of a polypeptide

transfer RNA (tRNA), anticodon, ribosomes, ribosomal RNA (rRNA), P site, A site and E site, polypeptide, mRNA, codon,

Fig. 17.13 Translation: the basic concept

Fig. 17.16 The anatomy of a Ribosome

Fig. 17.17 The initiation of translation

Fig. 17.18 The elongation cycle of translation

Fig. 17.19 the termination of translation

Protien folding and Post-translational modification 

17.7 Point mutations can affect protein structure and function

Point mutations, basepair substitution, missesnse mutations, nonsense mutations, insertions, deletions, frameshift mutations, mutagen

Fig. 17.22 The molecular basis of sickle cell disease-point mutation

Fig. 17.23 types of point mutations

Fig. 17.25 Summary of transcription and translation

Chapter 20

Biotechnology

Know the steps involved in cloning DNA

What is a plasmid?

What is a vector?

Know how to make recombinant DNA through Biotechnology?

What is a Restriction enzyme?  What are sticky ends?  Fig. 20.3 Using a restriction enzyme and DNa ligase to make recombinant DNA
What are cloning vectors

Genomic Library

How do you make a cDNA  Fig. 20.6 Making complementary DNA(cDNA) for eukaryotic gene
What is a cDNA library?

PCR what it stands for, its uses and the steps involved.  Fig. 20.8 The Polymerase Chain Reaction (PCR)
Gel electrophoresis Fig. 20.9

Restriction Fragment analysis 

What does RFLP stand for and how is it used?

What are SNPs and STRs?

What is Southern Blotting

What is Northern Blotting

How does gel electrophoresis work?

Short answer questions-

Ch. 13- What is a tetrad, when does it occur and why is it important for increasing variation in offspring?

Ch. 14- Describe how Mendel used the scientific approach to identify the two laws of inheritance.

Ch. 15-Genes A, B, and C are located on the same chromosome.  Testcross show that the recombination frequency between A and B is 28% and between A and C is 12%.  Can you determine the linear  order of these genes?  Explain.
A fruitfly that is true-breeding for gray body with vestigial wings (b+ b+ vg vg) is mated with one that is true breeding for black body with normal wings (bb vg+vg+).

Genotype and Phenotype for F1 generation 

Genotype and Phenotype for F2 generation 

Ch. 16- Explain the process of DNA replication, include enzymes such as helicase, polymerases (I and III), primase, and ligase, also leading strand, lagging strand and okazaki fragments.

Ch. 17 Describe how genes are expressed in the cell (describe transcription and translation). 

Ch. 20- What are RFLP’s, how are they made and why are they important in forensic science?  
What is PCR and why is it useful in biotechnology?

How do you make recombinant DNA through Biotechnology?  Be sure to include proper terminology.

