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~ Guillette laboratory

23rd year at UF

Research focus on reproductive biology
» Teaching: general biology - graduate
studies
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 Perchlorate: 70% of solid rocket fuel

+ Effects on thyroid hormone and
development of the reproductive system
at NASA's Cape Canaveral, Florida




Laboratory Projects

vasa' o Evolution of the Reproductive System
B - Environmental sex determination

— Maternal-fetal communication

— Genitalia development

™ « Endocrine Disruption & Birth Defec
— Phallic abnormalities

— Ovarian follicle defects
e FSH/Inhibin/activin abnormalities
e Hypothyroidism

e Endangered Species Reproduction




The World of Reproductive Biology

Molecular Biosphere

' seconds ﬁ eons

Cellular Ecosystem

' minutes ﬁ centuries

Tissue Community

' hours ﬁ decades
Organ<@ Organism B5»> Population

years

Lab or Field-based Studies

SOIPMS PIseq-PIoL]

2]
o)
o v
o
=
=
7
o
O
2]
<
7
2
=
O
=
<
—
g
<
—

for vae o phores presented nere. Guillette - UF




Evolution: Darwin's main ideas

1) Natural selection is "differential
success in reproduction”

a) Unequal ability of individuals to survive
and reproduce




Reproduction

» central to biology and evolution
- "differential reproduction"

» involves production, growth and
differentiation of new individuals

» interdisciplinary in scope




Evolution: Darwin's main ideas

2) interaction between the environment
and the variability inherent among
individuals making up a population
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Evolution: Darwin's main ideas

3) adaptation of populations of
organisms to their environment




Figure 22.12 Evolution of insecticide resistance in insect populations

Insecticide application

Chromosome with

gene conferring

resistance to

insecticide '

& & %@ °
Survivor
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Model Systems

* 907% of the recent research in
mammals is focused on 10 species
* 0.02% of present day vertebrate speciesl!
» these 'models’ have "pointed the
way" but do not clearly represent
the diversity present




Alligators for Water Quality
Research

Aquatic
Long lived

Top predator of the food
chain

Thyroid hormone is
chemically identical

Thyroid gland morphology is ¥ )
similar to human A
Egg is permeable




Xenopus laevis
Model System?

*Fully aquatic throughout
life

*Easy to breed in captivity

*Egg development easy to
See

| Photo®Jim Rorabaugh

*Tetraploidy: 4
chromosomes

-Molecular model???




Terms You Should Know

* PLESIOMORPHIC - primitive
- APOMORPHIC - derived

- HOMOLOGY- characters share similar
design and common evolutionary origin
- ANALOGY - independent evolutionary

origin of structures that have similar

form or function



characters share similar design and common
evolutionary origin

- bird wing and mammal limb

- sexual homologies - mammalian ext

Figure 22.14 Homologous structures: anatomical signs of descent with modification

Cat Whale Bat
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: Chromosome
replication

(two sister chromatids)

Metaphase Chromosomes align o

% o Raanices e - 2 daughter cells/division
Anaphase e - Equal chromogomql
Telophase et chtomelds separation - diploid

daughter cells

- Daughter cells identical o
parent cell

Daughter cells

_



Mitosis and Meiosis

Meiosis

Male 4 cells/division

Female 1 cell/division
- 2 polar bodies

Unequal division - haploid daughter cells
Daughter cells can be different from

parent cell

Parent cell Chiasma (site of

Ch romosome '1

2n=4

(before chromosome replication) ~ crossing over) MEIOSIS |
\ \
““‘“\ H'/ '| Prophase I
Chl’ﬂl’ﬂ osome | /
\E'j':/ replication a & Tetrad formed by

synapsis of homologous

I chromosomes
Tetrads { \
align at the | iﬂﬂ“‘ || Metaphase |
metaphase plate 1,_\\ ﬁ/ /
:m.”
Homologous chre- /N Anaphase I

arate during < | & )\
anaphase [; | | Haploid
sister a-#‘" / & / n=2
chromatids
remain tagather I 'n““ih“" 1

I

| cells of |'I |
.' |mem5|s[| '.

MEIOSIS 11
/jgj /L )
\ x_ & K
naughter calls of meiosis II

No further chromosomal replication;
sister chromatids separate during anaphase 1



Possibility 1 Possibility 2

Two equally probable KH\
arrangements of

chromosomes at
metaphase 1

N ' ' '
Combination Combination Combination Combination
1 2 3 4

Copyright © Pearsen Education, Inc., publishing as Benjamin Cummings.



Kinetochore
microtubules

Metaphase 11

Recombinant
chromosomes

Copyright & Pearsen Education, Inc., publishing as Benjamin Gummings.



Asexual Reproduction

parent

- all genes from one parent
- fission - a separation of a

parent into fwo or more
individuals of about equal
size (mitosis)

» budding - new individuals

split of f parent






Sexual Reproduction

genes from two parent
fusion of haploid gametes =
diploid zygote

male gamete = sperm

- usually smaller than oocyte
female gamete = ovum

- egg/oocyte

- usually larger than sperm

gamete also called germ cell

[ ] Haploid (n)
|_] Diploid (2n)

/ J
cell

Meiosis

@L

@j

Multicellular dlplﬂid
adults (2n = 46)
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Haploid gametes (n = 23)
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Fertilization

stis

Diploid
zygote
(2n = 46)

Mitosis and
development

Benjamin Cummings.




External Fertilization

* requires shedding of eggs and sperm

» usually in moist environment
- prevent egg desiccation
- allow sperm transport

- environmental factors can initiate release
- temperature, rainfall, salinity, lunar cycle, pheromones, behavior




Internal Fertilization

* cooperative mating
» behavior important
- courtship
- mate choice




Sex Ratio

* Primary - male:female at fertilization
- only those with genetic basis for sex determination

» Secondary - at end of parental/incubation

period
» Tertiary - male: female adults in population




