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Name ____________________________________

Term answers

(1) gene linkage

Textbook:  “The existence of several alleles on the same chromosome” (p. 209)

My own words:  Gene linkage exists when two genes exist on the same chromosome, close enough to one another that they'll frequently move to daughter cells in meiosis I together (and therefore defy the law of independent assortment).

(2) trisomy

Textbook:  “When an individual has three of a particular type of chromosome.” (p. 212)

My own words:  A trisomy is any circumstance where offspring wind up with three homologous chromosomes of any sort, instead of merely two.  I could say something about Down syndrome/trisomy 21 here, but that'd just bore the professor and take time away from answering other things.

(3) nondisjunction

Textbook:  “Occurs during meiosis I when both members of a homologous pair go into the same daughter cell, or during meiosis II when the sister chromatids fail to separate and both daughter chromosomes go into the same gamete.” (p. 212)

My own words:  A nondisjunction happens when chromosomes fail to separate and segregate properly in either of the divisions of meiosis.

(4) bacteriophage

Textbook:  “(One of many) viruses that infect bacteria...consist only of a protein coat called a capsid surrounding a nucleic acid core.”  (p. 225)

My own words:  A bacteriophage is a virus, specialized to infect and replicate within bacteria.  It's made up a protein coat that encloses genetic material, either DNA or RNA, that will be injected into the bacteria to provide the instructions for making more bacteriophages.

(5) purine

Textbook:  “Bases, adenine (A) and guanine (G), which have a double ring...” (p. 227)

My own words:  A purine is either of the two-ring bases in DNA and RNA (adenine or guanine).  (Eh, sometimes there's not much variety you can bring to the definitions.)

(6) complementary base pairing

Textbook:  “Means that a purine is always bonded to a pyrimidine (in DNA).”  (p. 228)

My own words:  Complementary base pairing relates to the fact that, in any pairing of bases in DNA or RNA, one pyrimidine pairs with one purine.  In DNA, this pairing follows Chargaff's rules; similar pairing can happen between DNA and RNA and within RNA molecules, with uracil (U) replacing thymine (T).

Short answers

(that aren't really so short because I had more time to think up answers than you get on a quiz)

(A) How are the words “mutant” and “mutation” used in genetics?  How does this usage differ from usage that would be common in everyday language?

The thing I want you to focus on in this question is that, when we hear the word “mutant” in common language, the idea that pops into our head is the type of argument that Neil Simon has older brother Stanley tells his protagonist Eugene in Brighton Beach Memoirs:  “You can't marry your first cousin – you get babies with nine heads!”  The “baby with nine heads” is our picture of a mutant – a being so totally freakish that we can't possibly imagine a right world in which that thing exists.  “Mutation”, likewise, evokes the image of something happening so horrible that it turns a normal person into a mutant right away – atomic bomb fallout, perhaps, or a laboratory experiment gone horribly wrong.

A real mutation is (far more often than not) nothing so tragic.  It can be caused by exposure to radiation or a carcinogenic chemical, to be sure – but, on a day to day basis, a mutation is simply the result of some kind of random error in DNA transcription, some occurence that causes one base in DNA to read different.  Most mutations are completely harmless; some have some mild effect to the single cell; a very few can cause such things as cancers.

Likewise, when you've seen the word “mutant” used in your text (best example:  the fruit fly linkage map on page 209), the word isn't referring to a freak fruit fly that's nine feet long or with 18 wings.  Rather, it refers to nonstandard, usually recessive, characters.  Some of these characters (misshapen wings, short antennae) might affect the fruit fly's life; others are nothing more than a change in eye or body color.  

This might not be the stuff of science fiction novels, but real science is never quite that  sexy.

(B) A sex-linked character (such as color-blindness) has the capacity to skip generations – that is, a man can be colorblind and have several daughters who have normal color vision, only to subsequently have several grandchildren who are in fact colorblind.  How specifically can this happen?

The man's genotype is XbY.  He carries the recessive allele for color-blindness on his X-chromosome; because that's the only X-chromosome he has, he's color-blind.

The daughters with normal phenotype have genotype XBXb.  They had to recieve the recessive allele from their father; otherwise, they would have received a Y chromosome and they would have been boys!  But this means that these daughters carry the color-blindness allele.

When they become mothers, they have a 50/50 chance of passing this allele to their offspring.  If one of them passes the Xb allele to a boy, voila!  You have Dr. Pearson!

(C) What were two key pieces of scientific data that Watson and Crick used to come up with their model of DNA, and how did Watson and Crick use them?

The first set of data that Watson and Crick used were Chargaff's rules, the observation of Erwin Chargaff that DNA from different organisms have different amounts of A, T, C, and G, but the amount of A always equals the amount of T, and the amount of C always equals the amount of G.  This was Watson and Crick's primary clue that DNA was a double-stranded; if there are complementary bases, that seems to be a clue that A-T and C-G made up units in the extension of DNA.

The second set of data used was Wilkins and Franklin's X-ray crystallography results. The scattering of X-rays from crystalline indicated clearly to Watson that the DNA double-strand was twisted into a helix; even beyond that, Watson and Crick were able to decipher the dimensions of the helix from the X-ray work as well!  They assembled a model of DNA based on the X-ray results that explained everything that was known about DNA to that point, and immediately suggested (through unzipping of the double strand) how DNA replication could happen. 

Comments ahead of the exam

Don't ever forget that any kind of “key” of this sort I provide to you is a supplement to what appears in the text.  I'm going to be testing you at the level of the textbook, and I'll be focusing on ideas that I discussed at length in lecture.  An answer to three “practice questions” is by no means a complete approach to answering every possible question that might appear on an exam, but it should at least get you started.

If anything I've written above confuses you, or leads to bigger and deeper questions, ask!  

