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Nedwidek SBS11QGR lessons on sex linkage crosses: Thursday September 27, 2012: Part 3

Aim: What is the difference between sex linkage in flies and in humans?

DN: What is a reciprocal cross?  Colors for this exercise refer to eyes.  Using the page you have from Griffiths, determine the following: When Morgan crossed white males with red females, all f1’s were red.  Which was the recessive trait?  When he crossed these f1 males with heterozygous females, all the white progeny were male.  Why? He set up a reciprocal F2.  The aforementioned red male with a heterozygous red female, and a white male with the same heterozygous red female variety.  The offspring were compared.  Explain outcomes.  You also have a handout that conceptually explains sex linkage and crossing over (other side of Griffiths page).  Fill in the following: ___________________ is the exception to independent assortment.  __________________, which is for repair, is the exception to linkage.

-Hw5 due tomorrow (Friday)…It really is about stuff for the October 9 exam.

EXAM MONDAY Oct 1: IT COUNTS!!  Three problems will be included each worth about 1/3:

-one dihybrid cross will require itemized genotypes, & phenotype inventory (use device taught).

-one probability problem-polynomial expansion-three locus: NOT 8x8 cross.  Must use statistics.

-one (familiar) recessive sex linkage in humans problem.  This means you’ll see it in class today.  You also must understand concepts around linkage & independent assortment. Exam all written.

Be aware of the symbols for male and female: 

O
female
+

 (
male
O
—Humans and flies have the following in common:  Homogametic sex is female.  Heterogametic sex is male.  X and Y are not a pair.

—And not in common: In human somatic cells, 2x + 44 is female.  Y + X + 44 is male.  In fly somatic cells, 2X + 6 is female.  Y + X + 6 is male.

Somatic cells are body cells.  Germline cells are sex cells.

Autosomes in humans are every chromosome but X and Y.  The sex chromosomes are X and Y.

Humans have 46 chromosomes in each somatic cell if they are normal.

Females are 44 autosomes + XX or 22 pairs + X + X.

Males are 44 autosomes + XY or 22 pairs + X + Y.

Most mammals are XY males, XX females; in mammals, males are heterogametic.

But in birds and some bugs, males are homogametic.

1) Y is a heterochromosome: part of, or a derivative of X.

2) Y determines “maleness” in humans.

3) Two X’s  are in females: one is inactivated (Lyon) to achieve the genomic balance that is represented by 1 X in males.

4) Meiotic nondisjunction (not unconnected) events can affect sex chromosomes:

a. Klinefelter’s XXY.  hermaphroditism.

b. Turner’s XO, only 1 X present.  Varied symptoms.

c. Supermale XYY.

d. XXX syndrome: fairly normal, 2 X’s inactive.

e. Other phenotypes: defects in Y and X cause androgen insensitivity and ranges of phenotypes similar to XXY described above.

“Sex coin” tosses.  In mating a male and female, what are the chances of offspring being male or female and why??  Copy predictions and observations from board:

Prediction:



Observations:


X
X   female

X

Y

male

General human bias: “boy” sperm are faster than “girl” sperm (22 + x) because X is larger.  The human male determines sex of an offspring. WHY?

There are 4 types of Mendelian inheritance in humans.  Based on his law of dominance and our chromosome complement:

Autosomal: recessive or dominant; That is, Autosomal recessive, autosomal dominant.

X- linked or sex-linked: recessive or dominant; That is, X linked-recessive, X linked-dominant.

Hemophilia is an example of an X-linked recessive disease in humans.  It is caused by a point mutation encoding clotting factor in the blood.  The central dogma, which describes how proteins are encoded by DNA, says DNA(RNA(protein.  Hemophiliacs have a mutation so severe that without medical intervention, they could bleed to death from a small cut or bruise because they effectively lack clotting factor.  Affected males are more common.  Affected females are rare.  Females are much more often carriers of the affected gene.  Why?

Representing sex linkage in humans: see board.  Use superscript notation!!!!

Notation for sex-linked recessive disease in humans:

Hemophilia is X-linked recessive: use superscript notation as previously discussed.

Conventional Key, X-linked recessive:

XA = normal, Xa = affected, Y = Y

Crosses to analyze are:

Female carrier x normal male: Predict:

Female carrier x affected male: Predict:

XA

Xa
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Xa
XA
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Y







Y

4 Geno outcomes:




4 Geno outcomes:

4 Pheno outcomes:




4 Pheno outcomes:

Good luck in studying for the exam.  Deep practice is essential.  Anything less than 2 hours is totally insufficient preparation; you are forewarned, and hopefully forearmed  (old proverb)!!!

Sincerely, Dr. Ned (
