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Egg Fertilisation

Embryogenesis

Foetal stage → Birth



Early Embryogenesis
Ovulation 

Fertilisation

Cleavage and Mitosis

Morula formation

Blastocyst formation

Blastocyst implantation

(Hill, M.A. )

(Hill, M.A. )

WEEKS 1-3 (Days 1-19)



Blastocyst Formation

- Morula continues to divide and differentiate, forming a 

Blastocyst

- Able to begin to differentiate different structures (Zona 

Pellucida, Trophoblast, Inner Cell Mass).

- Inner Cell Mass

- Trophoblastic layer

- Implantation must occur for embryogenesis to 

progress

- Failure to do so will result in ectopic 

pregnancies - Implantation of the blastocyst 

outside of the uterus (commonly in tube)

WEEK 2 (Day 8-14)



Formation of the Bilaminar Disc (Day 8-9)

- Once implanted to the uterine 

wall, the ICM (and trophoblast) 

will continue to differentiate

- Around Day 8/9, the ICM will 

form a distinctive disc 

consisting of two layers:

- Hypoblast

- Epiblast

- Subsequently, this will result in 

the formation of two cavities:

- Amniotic Cavity 

- Yolk Sac

Apologies for bad quality



Gastrulation 

- Formation of the primitive streak all along 

the length of the epiblast ‘disc’  and 

differentiation into three germ layers 

(trilaminar disc) 

- Epiblast cells infiltrate the underlying 

hypoblast layer 

- Ectoderm = remaining epiblast cells

- Mesoderm = infiltrated epiblast cells 

- Endoderm = remaining hypoblast cells

- Other structures formed are the Primitive 

Node and the Primitive Pit 

WEEK 3



Why is this important?

Endoderm

- Epithelial lining of GI tract 

(except mouth, see ectoderm)

- Epithelial lining of glands of the 

GI tract

- Organs 

- Stomach

- Colon

- Liver

- Bladder

- Trachea

- Lungs

- Thyroid and Parathyroid

- Intestines

"It is not birth, marriage, or 

death, but gastrulation, which is 

truly the most important time in 

your life." Lewis Wolpert (1986)

Mesoderm

- Muscle (both skeletal and 

smooth)

- Skeleton

- Cartilage 

- CT

- Adipose tissue

- Circulatory and Lymphatic 

system

- Pericardium

- Dermis

- Urinary tract

- Notochord

Ectoderm

- Epidermis

- Nails

- Hair

- Sebaceous glands

- Enamel 

- Paraxial Mesoderm 

- Brain 

- Spinal Chord

- PNS

- Motor neurons

….. There’s more too!



Neurulation

- By the end of Gastrulation, ingression and 

differentiation of the epiblast occurs.

- The mesoderm and Notochord forms.

- Notochord

- Initiate differentiation of ectodermal tissues 

(Neural plate and Neural Crest Cells, or NCC)

- Structural support for tissue development

- During neurulation: 

- Neural Tube forms

- NCC’s migrate and go on to form various 

important structures (See below). 

- The mesoderm will differentiate into three 

sections; 

- Paraxial mesoderm

- Intermediate mesoderm

- Lateral plate mesoderm. 



So far… 

1. Egg fertilised

2. Blastocyst formed and attached 

to uterine wall

3. Bilaminar disc develops

4. Gastrulation - formation of 

Trilaminar disc 

- Endoderm, Mesoderm, 

Ectoderm

5. Notochord formed

6. Neurulation and formation of 

Neural tube and Paraxial 

Mesoderm

7. Further differentiation and 

growth results in ability to 

differentiate a Cephalic (head) 

and Caudal (tail) end.

WEEKS 1-3 (Days 1-19)



How do cells know what to differentiate into?

- Morphogenetic Gradients





WEEK 4 (Day 22 - 28)

Folding of the Embryo

1. ‘Rostro-caudal folding (head - tail) 

● Forms the primitive stomatodeum 

(future oral cavity) 

1. Lateral folding 



Neural Crest Cell (NCC) Migration 

● Migration from midbrain and 

rhombomeres (1 - 8) 

Midbrain, rhombomere 

1 and 2 

1st wave 

Face 

2nd wave

Branchial arch 1 

Rhombomere 4 Branchial arch 2

Rhombomere 6 Branchial arch 3

Rhombomere 8 Branchial arch 4



Branchial (Pharyngeal) Arches 





WEEK 5 - 7 (Day 29 - 49)

Formation of the Face

Essentially the fusion of 

processes!

What’s a process?



Summary of the fusion of processes 

Processes 

merging 

Groove 

separating the 

processes 

The future of the processes 

Left and right 

medial nasal 

processes 

NA (no name) - Philtrum

- Part of the maxilla carrying    

incisors 

- Primary palate

Medial nasal 

process 

Maxillary process 

Bucconasal 

groove 

- Lateral aspect of upper lip

Lateral nasal 

process

Maxillary process 

Naso-optic 

groove (naso-

lacrimal 

groove) 

- Nasolacrimal duct (forms 

beneath naso-optic groove) 



WEEK 7 - 9 (Day 50 - 63)

Formation of the Secondary Palate (primary palate was in the last slide!) 

4 processes to consider: 

● Nasal septum - grown from the fronto-nasal process

● 2 (L and R) Palatine shelves - extensions of the maxillary process 

● Primary palate - from the fusion of the medial nasal processes 



Generally the face develops front → back 

● Head moves away from thorax (raises) → tongue begins to drop down 

○ Enables the 2 palatal shelves to fuse

○ Both fuse with the primary palate

● Palatal shelves fuse with the nasal septum

○ Separation between nasal and oral cavities! 



OK, let’s jump back in time :O



WEEK 4

Development of the Tongue 

Part of 

Tongue 

Derived from: Innervation

Mucous 

membrane of 

anterior ⅔ of 

tongue 

1st branchial 

arch

Tuberculum 

impar 

Trigeminal nerve 

(V) 

2 lingual 

swellings (L 

and R) 

Mucous 

membrane of 

posterior ⅓ of 

tongue 

3rd branchial arch Glossopharyngeal 

nerve (IX)

Muscles Occipital somites Hypoglossal nerve 

(XII)

Innervation makes sense when you look at 

the branchial arch table! 



Development of the Mandible 

Cartilage

● Acts as a scaffold for intramembranous 

ossification

● NOT endochondral ossification

Nerves

● Mandibular nerve (branch of V) splits:

○ Lingual nerve 

○ Inferior alveolar nerve splits:

■ Incisive nerve 

■ Mental nerve



Primary 

cartilage 

Meckel’s 

Cartilage 

7 Weeks 

- Ossification commences at inferior 

alveolar nerve point of division 

- Continues anterior and posterior from this 

point 

Secondary 

cartilages 

Condylar (most 

important 

secondary 

cartilage) 

12 weeks

- Appears! 

20 weeks 

- Thin layer remains until 20 years old 

- Mechanism for growth 

Coronoid 

Symphysial (2 of them) 



Development of the Maxilla 

Cartilage of nasal capsule 

● Centre of ossification 

Nerves 

● Maxillary nerve splits:

○ Anterior superior alveolar nerve 

○ Infra-orbital nerve 

● Ossification begins at this split (similar to Mandible!) 



Where does cleft lip and 

palate (CLP) fit into all this? 



How does the palate actually fuse? 

Growth 

Adhesion of epithelium 

● Epithelium thins → cell break into distinct islands 

○ These cells then undergo an epithelio-

mesenchymal transformation

○ I.e. epithelial cells become mesenchyme cells 



What can go wrong?

Genetics (refer to your ILA maps) 

● Syndromic and non-syndromic 

Environment 

1. Infectious agents (e.g. rubella virus) 

2. X-ray radiation 

3. Drugs 

4. Hormones 

5. Nutritional deficiencies 



Cleft Palate 

1. Failure of the shelves and septum to contact 

● Lack of growth OR physical disturbance during shelf elevation 

1. Failure of epithelium adhesion - doesn’t breakdown/resorb 

2. Rupture after fusion of shelves 

3. Defective merging and consolidation of the mesenchyme of the shelves 


