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Chapter 42-43

Animal Reproduction

Sexual vs. Asexual Reproduction

= Asexual
« offspring all have same genes
* no variation

= Sexual
e« gametes (sperm & egg) — fertilization
« mixing of genes — variation

Parthenogenesis

= Development of an unfertilized egg
« honey bees
= drones = males produced through
parthenogenesis - haploid
= workers & queens = females produced from
fertilized eggs — diploid

worker dronée

vl
Herm ap hr (0] d iteS oo e SR N / (Digestive tract)
® Having functional o /0 e e
reproductive TG vens

Lo

Yolk gland

system of both
sexes

earthworms mating

Yolk duet

. | —Ovary

T Oviduct

Seminal
receptacle

L (Excretory pore]

flat worm

Fertilization

= Joining of egg & sperm
« external
= usually aquatic animals
e internal
= usually land animals

Embryo.
Development Loskiory ool \
Chorlon- [ \
= External Allantols/.

+ development in eggs  Yolksac ¥
« fish & amphibians in water
= soft eggs = exchange across membrane =
« birds & reptiles on land
= hard-shell amniotic eggs
= structures for exchange of food, O, & waste
+ sharks & some snakes
= live births from eggs
" Internal
« placenta
= exchange food & waste
« live birth
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Adaptive advantages?

= What is the adaptive value of each
type of sexual reproduction

Reproductive Hormones

" Testosterone Hypothalamus
o from testes Plnsel gland -~

il Pituitary gland ———
e+ number of eggs? o functions
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Sex Hormone Control in Males Male Reproductive System
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Male Reproductive System Male Reproductive System | seminierous wbuie
* Testicles S ig s
« produces sperm & hormones N |
= Scrotum
« sac that holds testicles outside of body »
= Epididymis ey ‘
« where sperm mature e~ spermamcytesT

= Vas deferens

= Testes & epididymis
« tubes for sperm to travel from testes to penis

«+ sperm production &

® Prostate, seminal vesicles, i > maturation
Scrotum——— 1 | | ]
Cowper’s (bulbourethal) glands 7 | El &% Glands
o nutrient rich fluid to feed & protect sperm —— : % I . « seminal vesicles,

prostate, bulbourethal

= produce seminal fluid =
nutrient-rich

« buffer to counteract acids in vagina
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Spermatogenesis
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Female Reproductive System

Oviduct

\$ [as
WA s : - ' W,
\J/——/\ Y Follicles
y %/
bl 18 y Corpus luteum
/-— Uterine wall
Wi

Endometrium

Vagina

Female Reproductive System

= Ovaries
+ produces eggs & hormones
= Uterus
« nurtures fetus; lining builds up each month
= Fallopian tubes
« tubes for eggs to travel from ovaries to uterus
= Cervix
«+ opening to uterus, dilates 10cm (4 inches) for

Female Reproductive System E

Fallopian tube __

Bladder

birthing baby Clitoris
= Vagina Urethra
« birth canal for birthing baby Vagina Labia
Menstrual Cycle Egg Maturation in Ovary
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Female Hormones Oogenesis Primardisl germ cel in embryo
Dlﬂerenllallon
" FSH& LH
« release from pituitary Oogonium Oﬁ"""'.'ﬁn
« stimulates egg development & hormone release Differentiation
« peak release =release of egg (ovulation) 1‘:2:;53‘“
= Estrogen Primary oocyte
« released from ovary cells around developing egg Completon of meiosi
« stimulates growth of lining of uterus e i J and onset of meiosis It
« lowered levels = menstruation c&)m_pleted m—— @ Erstuoir
= Progesterone mgtﬂ?gt%gng ‘_’ ocacyte . body
« released from “corpus luteum” in ovaries Iy ovulation Ovulation
= cells that used to take care of developing egg Meiosis 2 / \f{,‘:,’,‘;,‘;'ﬁf,',’f;;““":ﬁ?;’n
« stimulates blood supply to lining of uterus completed g
lowered levels = menstruation triggered by =% owm @ @ e
¢ fertilization
Fertilization Fertilization

Fallopian tube

First mitosis
___ Cleavage
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Implantation

Inner cell mass

= Trophoblast

e
Blastocyst

® Joining of sperm & egg
osperm head enters egg

Protein

receptors. Egg plasma EGG CYTOPLASM
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© Cortical reaction

Sperm plasma
membrane

@ Acrosomal reaction Sperm
@ Growth of acrosomal
process
Entry of sperm
@ Fusion of the e nucrlus Pe
plasma membranes
of the sperm and

Fertilization causes changes...
= yolk found at vegetal hemisphere
®" embryo at animal hemisphere (pigmented)

= post fertilization, animal pole rotates to where
sperm penetrates the egg—forming the gray

cresent
ima——__
cortical Animal
cytoplasm pole
»
Inner
/Wl cytoplasm
Sperm
entry
int
£ Vegetal
cortical =N
Vegetal cytoplasm

pole

..which sets up signal cascades
to help set up the body plan.
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3 e, whih targets
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Cleavage

= Repeated mitotic divisions of zygote
« 1st step to becoming multicellular

e+ unequal divisions establishes body plan

= different cells receive different portions of egg
cytoplasm & therefore different regulatory signals

Cleavage E

= zygote - morula — blastula
« establishes future development

blastula
blastocoel
blastomere )

variations of cleavage...

FERTILIZED EGG  2-CELL STAGE 4-CELL STAGE 8-CELL STAGE
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(D) Drosaphila {superficial cleavage)
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How could
just a few cells
cause such a
controversy?
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Adult stem ood cells

cells in
bone marrow
X\
.
Cultured
embryonic Nerve cells

stem cells o
v

Different culture Different types of
conditions differentiated cells

Heart muscle cells

Gastrulation

= Establish 3 cell layers

¢ ectoderm

= outer layers

+ skin, nails, teeth,
nerves

+ mesoderm
= blood, bone & muscle
e+ endoderm
= inner lining
+ digestive system
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Neurulation E E

= 1st organ to form is notochord &
nerve chord

o develop into nervous system

Neural tube

Neural groove

Notochord

Hox Genes
The genes closest fo the 3" and those closest to the 5"
® genes that control | xgxmesesecnie i e o
differentiation on . -
anterior-posterior it
axis — ';‘“
. —_— poeriorof
L hedgehog V. sonic a | cmoryo

hedgehog

and Hoxbd in
the spinal cord

For example, HaxbT
is expressed in the
hinclorain,

Mouse embryo

Hox Genes

= found in animals to determine body plan!
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Organogenesis E

. Umbilical blood vessels
Mammalian embryo o ~Ad

Chorion
.
Bird embryo,

Allantois -—
Fetal blood vessels

Placenta - —
Maternal blood vessels

Placenta
" Materials exchange across membranes

Maternal —
art

Placenta

Maternal portion
of placenta

Umbilical cord

Chorionic villus
containing fetal [ i
capillaries -~ Fetal portion of
) 5 placenta (chorion)
Maternal blood
pools

— Umbilical arteries

Fetal arteriole

Fetal venule Umbilical vein

Umbilical cord

Human Fetal Development

4 weeks 7 weeks
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Sex Determination

Sperm Zygote
Develop in
ovum V) — » % Testes ’ early
/ embryo
X SRY! Seminiferous
tubules
Indifferent el I
gonads eydig cells
X No SRY! .
R Ovaries

Ovum % XX (Follicles do not
develop until

Sperm Zygote third trimester)

Human Fetal Development
10 weeks

chorionic villus
sampling—as
early as week 8

amniocentesis:
Human Fetal Development °cors 1418

20 weeks

Human Fetal Development
= The fetus just spends much of the 2d
& 3rd trimesters just growing

...and doing various flip-turns & kicks
inside amniotic fluid

Y

Week 20

Human Fetal Development
= 24 weeks (6 months; 2nd trimester)

fetusis
covered with
fine, downy
hair called
lanugo. Its
skinis
protected by a
waxy material
called vernix

Human Fetal Development
= 30 weeks (7.5 months)
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Hormone .
Getting crowded in there!! [ [ e | [ omeon © nduction ) Birth
from from fetus iti
= 32 weeks (8 months) @ovaries andmothers  SSIMGIEEUIECS
pituitary é
Induces oxytocin g
receptors on uterus ;
2
The fetus Stimulates uterus ’é
sleeps 90-95% 1o contract @
of the day &
sometimes Stimulates
experiences placenta to make °
REM sleep, an Prostaglandins
indication of
dreaming
Stimulate more
contractions
of uterus

Birth (36 weeks)
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) Expulsion: delivery of the infant
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© Delivery of the placenta
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