
Sexual Reproduction

Topic 11.4



Understandings 
■ Spermatogenesis and oogenesis both involve mitosis, cell growth, two divisions of meiosis and differentiation
■ Processes in spermatogenesis and oogenesis result in different numbers of gametes with different amounts of 

cytoplasm
■ Fertilization in animals can be internal or external
■ Fertilization involves mechanisms that prevent polyspermy
■ Implantation of the blastocyst in the endometrium is essential for the continuation of pregnancy
■ hCG stimulates the ovary to secrete progesterone during early pregnancy
■ The placenta facilitates the exchange of materials between the mother and fetus
■ Estrogen and progesterone are secreted by the placenta once it has formed
■ Birth is mediated by positive feedback involving estrogen and oxytocin



Gametogenesis

● Germinal cells go through meiosis to create haploid cell from diploid cells
● Takes place in the gonads
● Mitosis, Meiosis, and Differentiation

● Spermatogenesis (males)
● Oogenesis (females)



Diploid and Haploid Review
- Diploid (2n) when it starts because the cell has 

one chromatid from mom and one chromatid 
from dad

- Diploid (2n) after interphase because it still has 
one chromosome from mom and one 
chromosome from dad

- Haploid (n) at the end of meiosis 1 because 
NOW, each cell has 1 chromosome from mom 
and 1 from dad

- At the end of meiosis 2, it’s still haploid (n) 
because sister chromosomes split and we still 
have either just mom or just dad chromatids in 
each cell



Spermatogenesis
● Production of sperm
● Takes place in the seminiferous tubules of the testes
● Production of sperm happens at a temperature lower 

than your body temperature (that’s why tests are in 
the scrotum a little bit further away from the rest of 
the body)



Spermatogonia

● Male germinal cells (that can grow 
into sperm) are called 
spermatogonia

● Do meiosis (to produce sperms)
● Do mitosis (to create more 

spermatogonia cells)



Spermatogenesis
Spermatogonia (2n)

Primary spermatocyte (2n)

Secondary spermatocyte (n)

Spermatids (n)

Spermatozoa (n)

Meiosis is only going to begin 
after puberty; both mitosis and 
meiosis will continue

Interphase/DNA Replication - 2n

Meiosis 1 ends - n

Meiosis 2 ends - n

Spermatozoa

Differentiation



Mature Sperm
Cell membrane

Mitochondria
Flagella

Haploid nucleusAcrosome



Spermatozoa
Spermatozoa attach to Sertoli cells in tubules to gain 
nutrients

Flagella (tail) and acrosome (enzymes) develop 

- Flagella will be used to push sperm forward
- Acrosomes are digestive enzymes so the sperm 

can penetrate through the egg cell wall

Sperm leaves seminiferous tubules to enter epididymis 
→ vas deferens → seminal vesicle → urethra → 
OUTSIDE WORLD!

Cross Section of Seminiferous Tubule

Germline cell - 
spermatogonia

Sertoli Cell

Spermatozoa



Female Reproductive Organs

- Egg is released from the 
ovary, enters the fallopian 
tube, potentially meets a 
sperm there

- Sperm enters through 
vulva travels up to vagina, 
goes through the uterus, 
and meets a potential egg 
in the fallopian tube



Oogenesis
Production of egg cells - ovum (ova is singular)

Mitosis of oogonia creates primary oocytes before birth; no new eggs will 
be created after birth

Females have about 1 million cells when they’re born and loose about 500 
every month

Primary oocyte is frozen at Prophase 1 until puberty. After puberty, every 
month, a few cells will go through meiosis 1, creating

- secondary oocyte which will become an egg
- polar body which will die off

The secondary oocyte will go through ovulation, and will ONLY go 
through meiosis 2 if it meets a sperm

If the haploid secondary oocyte is fertilized, it will create a diploid fertilized 
egg (haploid sperm + haploid egg = diploid fertilized egg/zygote



Ovum and Follicle
● Follicle: ring of cells that surrounds the 

oocyte. Stays there until ovulation

● Body detects low estrogen levels, causing 
hypothalamus to release FSH (follicle 
stimulating hormone). 

● FSH creates secondary follicle which 
releases estrogen. 

● High levels of estrogen make hypothalamus 
release luteinizing hormone (LH) which 
creates Graafin follicle. 

● Graafin follicle eventually ruptures, ovum 
is released to the fallopian tube

● Outer follicle cell layer becomes corpus 
luteum, inner layer stays with the ova

● Corpus luteum releases progesterone



The fate of our ova

Either it will meet a sperm and fertilize

OR

It will leave the body when the 
endometrial lining sheds



Primary and Secondary Oocyte

Primary oocyte

Ring of follicle cells

Primary oocyte

Inner ring of follicle cells

Outer ring of follicle cells

Fluid

Estrogen
Primary Oocyte

Secondary Oocyte



Mature Egg/Ova

Inner follicle cells

Zona pellucida

Cell Membrane

Cytoplasm and other organelles

Yolk and nutrients

Spindle and haploid 
chromosomes



Spermatogenesis vs. Oogenesis

Spermatogenesis:

- Occurs daily
- Very little growth before meiosis
- Differentiation occurs in 

seminiferous tubules
- Very small and limited organelles
- 4 sperm produced in each cycle, 

millions produced everyday
- Begins at puberty
- Lifelong

Oogenesis:

- Only occurs for a few hours after 
birth

- Lots of growth before meiosis
- Differentiation begins in ovary and 

fallopian tube
- Very large and has all organelles
- Only one produced each cycle (each 

month)
- Begins in the fetus
- Ends during menopause



Internal vs. External Fertilization

External

- Female will lay eggs in the 
environment

- Male will fertilize the eggs 
outside

- Ex: fish, frogs
- Advantages:

- Produce many offspring
- No parental care

- Disadvantages:
- Very few actually survive

Internal

- Intercourse required to 
deposit cells into the female

- Ex: humans, lions, turtles
- Advantages:

- Higher likelihood of offspring 
survival

- Disadvantages:
- Less offspring
- Parental care required



http://www.youtube.com/watch?v=_5OvgQW6FG4


http://www.youtube.com/watch?v=IdYX_CkgJO0
http://www.youtube.com/watch?v=Ewqhw1xu3T0


Fertilization

1. Ejaculation
2. Seminal fluid enters female reproductive system
3. Sperm will travel up the cervix, enter the uterus, and make its way to the 

fallopian tubes
4. Sperm will meet egg in the fallopian tube if the female is ovulating

- Ejaculatory fluid holds 250,000 sperm
- Fluid and other materials taken from the seminal vesicle and prostate gland
- Lots of fructose to help those mitochondria make energy



Fertilization continued
5. The sperm will penetrate through the follicle cells

6. In the zona pellucida, sperm will release digestive 
enzymes to break through the cell membrane of the 
ovum

7. The ovum and sperm cell membranes will fuse

8. Cortical reaction - once a sperm enters the egg, the 
egg’s cortical granules will release enzymes that 
change the zona pellucida making it impenetrable 

9. Sperm and ovum nuclei will fuse to form a zygote



First Cell Divisions

● Once the sperm and egg fuse, they create a diploid cell which will begin to 
divide through mitosis

● Divisions will maintain the same size but grow in their number of cells. These 
divisions take place as the egg is making its way down the fallopian tube to the 
uterus

● Blastocyst: hollow ball of cells
● Trophoblast: Outer layer of cells
● Inner mass cells: undifferentiated 

cells (stem cells) inside the blastocyst
● Blastocyst will implant itself in the 

uterus



Placenta ● Blastocyst uses the yolk in the ovum as a 
form of nutrients

● Blastocyst implants in the endometrium 
(inner layer of the uterus)

● Placenta forms and provides blastocyst 
with nutrients

● Placenta is formed from the trophoblast 
● Baby connects of placenta through 

umbilical cord and fetus
● Mother connects to placenta through her 

blood vessels



Exchange in the placenta
- Exchange oxygen, 

nutrients and waste
- It’s like having an 

extra lung or kidney
- Fetus will take 

oxygen, nutrients, 
water, hormones 
(HCG), 
vitamins/mineral, 
alcohol/drugs

- Mother will take urea, 
carbon dioxide, water, 
hormones https://www.youtube.com/watch?v=Ip6jwcTXERI

https://www.youtube.com/watch?v=Ip6jwcTXERI


Mother and Baby Blood Types

Can mother and fetus have different blood types?



HCG hormone

● HCG will maintain the corpus 
luteum

● Corpus luteum will release 
progesterone

● Progesterone will maintain the 
endometrium

● In the rest of pregnancy, after the 
corpus luteum disappears, 
progesterone will be produced from 
the placenta



Estrogen and Progesterone

● Both thicken the endometrium
● Both inhibit luteinizing hormone and follicle stimulating hormone to stop new 

follicles from developing. Inhibits more ovulation after pregnancy

● Estrogen
○ Helps uterus grow
○ Places oxytocin receptors on the uterus

● Progesterone
○ Maintains endometrium and placenta
○ Prevents uterine contractions



Negative Feedback Loop

● Brings chemicals back to a homeostatic level
○ Sugar control through insulin and glucagon

https://www.youtube.com/channel/UCm791WbMP1M4BPT9DXH6rSA

https://www.youtube.com/channel/UCm791WbMP1M4BPT9DXH6rSA


Positive Feedback Loop
● Chemical is released and keeps increasing its 

concentration after every cycle
○ Oxytocin is released causing contractions, and 

contractions cause more oxytocin to release which 
increases contractions, and so on, until the baby is 
delivered

○ Oxytocin also causes milk production with the baby 
starts suckling

○ It’s also released when a mother hears her baby cry
○ It’s also released when a mother is holding her baby 

(feel-good hormones to naturally make her enjoy 
taking care of her baby)



Hormones in the mother during birth

● Posterior Pituitary secretes oxytocin
● Oxytocin causes contractions
● Contractions cause hypothalamus to make 

more oxytocin
● Increases frequency and strength of 

contractions
● Oxytocin drops when baby is delivered
● Oxytocin rises again when baby is suckling


