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A. Asyllabus is attached.
B. Titles of all laboratory exercises are included in the syllabus.
C. Titles of textbooks are included in syllabus.

D. Three laboratory exercises are attached.
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Evolutlonary theory will be explored in depth throughout the course, including both natural and sexual

F. Thiscourse will exolare the i io between science and societv i veral wavs. Centralto a

consideration of sex is the question of gender—what does it mean to be male or female (Feb. 11"
lecture)? What are societal and legal implications that result from chromosomal abnormalities? The



COURSE SYLLABUS
Biology of Sex
BIOL 102
4 credits

Meeting times: Tuesday/Thursday (time TBA)
Lab meeting times and place: TBA
Meeting place: TBA

Prerequisites: High school algebra; Placement in ENG F111X. This course is intended for non-
biology majors.

Instructor: Dr. Laura Carsten Conner
907-474-6950

Idconner@alaska.edu
Bunnell 3078
Office hours: Tues 12-2 or by appt.

Lab instructors: TBA

Course description

ragradustian and caviial hahaviar amnno anim:ls_ﬁ_nrlud_igf pmwd Qj‘her organisms.
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that week.

Grading
Assignment Points
Case Studies (complete 4) 100
Exam 1 100
Exam 2 100
Exam 3 100
Final Exam 100
Participation 50
Lab 250
TOTAL 800

Grades will be calculated as a percentage of the 800 points possible in the course.

90-100% = A 60-69% = D
80-89% = B Below60= F
70-79% = C

Attendance Policy

| expect you to attend class and participate. Science education research has demonstrated that

students who take an active role in their learning learn more and retain that knowledge longer.
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Today, we will examine territory defense by male Crayfish. Territories have one
common theme: they are defended areas which provide a valuable resource such as
nesting sites, food, or shelter to the territorial resident. Possession of a territory
enables that resident (the territory owner) to survive and reproduce better than an
intruder, or non-territory owner. We will use scientific methods to explore how
territoriality functions in the Crayfish.

Background

A) Territory Defense
Animalg must cgmnefe for critical resources sich as fond ar mates hut the

form of this competition can dlffer from one kind of animal to another. The
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Crayfish Territorial Behavior Lab Instructions
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Put the Invader in the Resident’s tank and observe the
crayfish for 5 minutes. After the observation period,

- arif ol Do gl TR o 1Y




e Construct 2 alternative hypotheses based on the
territoriality behaviors you observed. Record your
hypothesis and procedures you will use here:

e Test your hypothesis, observing for 20 minutes to geta
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l Make a change in the ammal's social envnronment or
. FM vay iy
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Questions:
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before the encounter is staged?



Operational Sex Ratio, Walnut flies

BIOL 102

Summary

Mating behavior is one of the most frequently studied areas of animal
behavior. This is not only because of the fascinating variety of behaviors associated
with mating, but because it is so closely tied to fitness and thus natural selection. In
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for access to the less abundant gender. The less abundant gender, in turn, will be
able to take advantage of the abundance of the other gender by being choosy in
whom they mate with. So, the abundant ones will compete, and the less abundant
ones will be choosy.

Energy investment is also important in predicting mating behavior. Females

nrodice larege sametes. and hecause thev have so much invested in each egg, they



C) Mate Guarding and Sex Ratio

Sperm competition is the physical competition between the sperm of two
separate males to fertilize the eggs of a female. A male's fitness is usually measured
as a function of the number of females inseminated; however, in many animal
species, fertile females mate with many male partners. Males in many species have
evolved mechanisms to give their own sperm a special advantage after deposition in

thefemale renrndnctive reeinns, Some males_instead of ar in additjqo fa their nwm
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OSR WORKSHEET

1. Hypothesis:

2. Predictions:

3. Experimental steps needed to test this hypothesis:



4. Data collected (ethogram or other. Use additional pages if needed):



5. Graph of data

6. Explain how your results support or do not support your hypothesis:

7. Do your results suggest any new hypotheses?







Biology of Sex and Gender: Activity 1
(Tips and Suggested Answers) Page 2 of 2

Potential Answers

A few causes your group may have thought of are:

1. abnormalities of entire chromosomes
a. missing chromosomes

XO (Turner's syndrome, result is female development with some mental and
physical differences)

b. extra sex chromosomes
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ii. more than one Y(XYY etc): viable as long as there is an X; results in male
development

2. abnormalities of parts of chromosomes or defects in single genes on sex chromosomes
a. translocation of parts of Y to X (or another chromosome)

inheritance of the male-determining gene SRY causes mainly male development,
althnuah came ahnarmalities can result if there i onlv the SRY aene without the

#y

restof Y

b. mutations in single geneson Y
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Biology of Sex and Gender: Activity 3 (Master Copy) Page 2 of 7

Paper Chromosomes
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Appendix -288- Rediscovering Biology






Biology of Sex and Gender: Activity 3 (Master Copy) Page 4 of 7
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Some males have two X chromosomes, but with part of the Y chromosome translocated onto one
of the X’s. The translocation mutation may occur during meiosis in the father of the 46, XX male.

The father would be normal XY, but would produce a sperm that, when combined with an egg,
produced the 46, XX male genotype.
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X chromatid, and then securing it with tape. Then show how the rest of meiosis would proceed.
What gametes are produced in the end? What part of Y has to be translocated in order to direct
male development? Because translocations often occur through errors in crossing-over—and you
have shown in Situation 5 how X and Y cross-over in meiosis—where do you think the critical part
of Y is located?



Biology of Sex and Gender: Activity 3
s i L By Tt

Answers

Situation 1:
The chance of gamete with Y is 1/2. The chance of a dotted chromosome is 1/2. 1/2 x 1/2 = 1/4.

meiosis |

duplicated X and duplicated Y pair and then segregate, just like the homologous autosomes, even
though they are not true homologs

\ / X chromoson}m'







Biology of Sex and Gender: Activity 3
(Tips and Suggested Answers) Page 7 of 7

If the Y chromosome uses its palindromic repeat sequences to undergo recombinational repair, the
sequences have to align along their homologous (or similar) regions. A conformation like this
would have to occur. As above, regions where crossing over can occur are shown in gray.

Q

palindromic repeats

Situation 6:
In meiosis |, after the translocation, the chromosomes would look like this:
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After meiosis I, they look like this:
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Biology of Sex and Gender: Activity 6 Page 1 of 3

Activity 6: Y?
Based on video content
19 minutes

Setup

The sequence of the Y chromosome has been determined, and this smallest human chromosome
contains more genes than we had previously expected. Take a few moments to consider the
implications of this discovery by discussing the provided questions.

Materials
{ Nntinnal Paner Chramaspmes (master conv nravided in Activity )

{
- __________________________________________________________

* One copy of the Discussion Questions per person (master copy provided)

* Tips and Suggested Answers









Biology of Sex and Gender: Activity 7 Page 1 of 2

Activity 7: You Be the Judge
Based on video content
15 minutes

Setup
m@_ﬂidﬁﬂ far this ninitinclidad a hit af tha histant af nendar tectina in tha NAlumnire and FfAuvarad

some of the issues in human gender determination. Now that you've had a chance to apply and
reflect on this information, discuss the following questions in pairs or in a group.

Materials
* One copy of the Discussion Questions per person (master copy provided)






Notes
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