Homework 1 – BSCI370

1) Blending inheritance was a major stumbling block for the maintenance of genetic variation and Darwin’s theory of evolution via natural selection. The following example will reinforce how our knowledge of inheritance eliminates this stumbling block.  

A white flowered, small flowered individual is crossed with a red flowered individual having large flowers and gives rise to offspring that are pink flowered and produce intermediate sized flowers. Given that AA and aa refers to the homozygous conditions of white and red, respectively and BB and bb refers to small and large flowered individuals, respectively:

IT’S IMPORTANT TO UNDERSTAND THAT THIS QUESTION IS A MEIOSIS QUESTION, EVEN WITHOUT DIAGRAMMING THE STAGES OF MEIOSIS.  IN EVOLUTION WE ARE MORE CONCERNED WITH THE OUTCOMES OF MEIOSIS THAN THE ACTUAL CELLULAR STAGES.  THIS QUESTION WAS ON LAST YEARS EXAM WITHOUT PART C.

A) Give the genotype of the pink intermediate sized flower individual.

AaBb

B) LIST the gametes produced by the pink, intermediate sized flowers for these two loci. Assume the loci are unlinked. 

THE GAMETES ARE: AB, Ab, aB, ab.  IF THE LOCI WERE LINKED, THEN SOME GAMETES WOULD NOT BE AS LIKELY TO BE PRODUCED.

C) Diagram the stages of meiosis that lead to each gamete, indicating the movement of each specific allele.
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D) How many different phenotype(s) would appear in the progeny of crosses between two Pink Intermediate parents?

NINE.  SINCE THE TRAITS ARE CODOMINANT, THEN ALL GENOTYPES WILL CONSTITUTE A DIFFERENT PHENOTYPE.  THE GENOTYPES ARE AABB, AABb, AAbb, AaBB, AaBb, Aabb, aaBB, aaBb, aabb.  White/small, white/intermediate, white/large, pink/small, pink/intermediate, pink/large, red/small, red/intermediate, red/large.  

2) Describe how drug cocktail and drug holiday HIV therapies are impacted by an understanding of evolution.  How is HIV virulence impacted by natural selection, mutation, gene flow, and descent by modification?  Provide an explanation for each.

DRUG COCKTAILS ARE WHEN MULTIPLE DRUGS ARE GIVEN DO DECREASE THE LIKELIHOOD OF RESISTANCE EVOLVING.  DRUG HOLIDAYS ARE WHEN PATIENTS ARE TAKEN OFF OF DRUGS TO REDUCE SIDE EFFECTS.  DRUG HOLIDAYS ARE A BAD THING IF THEY ALLOW SLIGHTLY RESISTANT STRAINS TO INCREASE IN FREQUENCY (SIMILAR TO THE PROBLEMS THAT OCCUR WHEN A PATIENT DOES NOT TAKE ALL OF THEIR ANTIBIOTICS).  HOWEVER, IT HAS ALSO BEEN SUGGESTED THAT IF NONRESISTANT STRAINS ARE HAVE HIGHER FITNESS IN THE ABSENCE OF DRUGS, THEN HOLIDAYS WILL PREVENT RESISTANT STRAINS FROM BECOMING TOO PREVALENT.  ALL OF THESE IDEAS ARE BASED ON AN UNDERSTANDING OF EVOLUTONARY PROCESSES.
NATURAL SELECTION WILL HELP HIV EVOLVE RESISTANCE TO TREATMENT (AS ILLUSTRATED ABOVE), OR TO NATURAL DEFENSES.  NEW MUTATIONS ARE NECESSARY TO GENERATE THE VARIATION FOR NATURAL SELECTION TO OPERATE ON.  HIV HAS A HIGH MUTATION RATE, HELPING IT TO RESIST TREATMENT.  A GOOD PARASITE (OR PATHOGEN) DOES NOT KILL ITS HOST BEFORE IT CAN BE TRANSMITTED.  OTHEWISE ITS LINEAGE WILL DIE OUT.  TRANSMISSION CONSTITUTES GENE FLOW.  HIGHER TRANSMISSION RATES (MORE GENE FLOW) WILL LEAD TO HIGHER TOXICITY AND VIRULENCE.  FINALLY, ALL HIV DESCENDS FROM AN ORIGINAL STRAIN.  CHANGES THAT OCCUR DURING ITS HISTORY ALLOW IT TO EVOLVE VIRULENCE TOWARDS HUMANS, AND RESISTANCE TO DRUGS.  THEREFORE EACH STRAIN DOES NOT HAVE TO EVOLVE RESISTANCE ANEW EACH TIME. UNLESS… LOOK FOR A TALK AT THE END OF SEPTEMBER IN THE BIOLOGY DEPARTMENTS EVOLUTIONARY GENETICS SEMINAR SERIES.

THESE FOUR PRINCIPLES (AND DRIFT) ARE CENTRAL TO EVOLUTIONARY STUDOES AND WILL BE REITERATED THROUGHOUT THE SEMESTER.  EVEN WHEN THEY ARE NOT EXPLICITLY MENTIONED YOU SHOULD KEEP THEM IN MIND.
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