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INTRODUCTION

EMBRYOLOGY
*The study of the development of the embryo.

*The term applied to the various changes which take place during the
growth of an animal from the egg to the adult condition.

EMBRYO

* After gastrulation, at which time the cells that will give rise to the future

human being can be distinguished from those that form extra embryonic tissues.

* The product of fertilization of an oocyte.
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Meiosis
-- occurs during gametogenesis
Zn (diploid)
\,
4n (diploid
\,
2n (haploid)
\,
In (haploid)

Ploidy = # of each unique chromosome
set
n = number of copies of each unique
DNA set
46 Chromosomes -

22 pairs - autosomes

2 sex chromosomes

female is XX
male is XY

Nomenclature: 46,XX or 46XY
Recombination occurs during meiosis
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Mitosis

Interphase  ——» Prophase —— Prometaphase ——» Metaphase
nucleus centrozomes centromeres mitotic spindle :

diploid cell chromosomes (DMA) nucleus dissalves, ch align
M=3 chromosomes replicates mitotic spindle (microtubules) at center of cell
attaches to centromeres

»  Telophase —————> Cytokinesis

mitotic spindle pulls sister mitotic spindle dissapears,
chromatids to opposite poles nuclear envelope begins
to reform, cell division begins two daughter cells form



MEIOSIS MITOSIS
i .. Synapsis and

, Crossing over
occur

Homologues align hrumnsumes
independenthy align at the
.. metaphaze plate

" Daughter
chromosomes
__ Separate

Daughter
cells
form

Daughter nuclei are genetically
identical to parent cell identical to parent cell




GERM CELLS



GAMETOGENESIS

Oogenesis

First
Once per b» Polar body

month

(Oocyte Il)

The first polar body also divides @
into 2 new polar bodies - G
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Spermatogenesis

Seperation of
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—_—

Ootid --> Ovum
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Spermatogenesis Oogenesis
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Spermatogenesis Oogenesis

Process
Location Occurs entirely in testes Occurs mostly in ovaries
Meiotic divisions Equal division of cells Unequal division of cytoplasm
Germ line epithelium | Is involved in gamete production Is not involved in gamete production
Gametes
Number produced Four One (plus 2 — 3 polar bodies)
Size of gametes Sperm smaller than spermatocytes Ova larger than oocytes
Timing
Duration Uninterrupted process In arrested stages
| Onset Begins at puberty Begins in foetus (pre-natal)
Release Continuous Monthly from puberty (menstrual cycle)
End Lifelong (but reduces with age) Terminates with menopause




Developmental processes

Differentiation of germ cells — female gamete

Mitotic
division

Mitotic
division

Primordial Oogonium Primary oocyte
germ cell in prophase



Maturation of oocyte

Secondary oocyte
in division

Zona pellucida

Primary oocyte in division Secondary oocyte and Polar body in division
polar body 1



Microscopic picture of secondary oocyte
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Maturation of Secondary oocyte

Granulosa Zona pellucida : Antrum

Primary oocyte

[ = - ot

Primordial follicle Primary follicle Secondry follicle
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Differentiation of germ cells - male gamete

- Sparmatids




Maturation of Secondary spermatocyte

Resting primary Secondary
Type B spermatocyte
spermatogonium =TT

spermatocyte

Spermatid

division

Mitotic 1st meiotic 2nd_ r_m_eiotic
division division



Maturation of Spermatozoan
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2-cell stage

Zona
pellucida

Uterus Morula

First cleavage
- Ampulla
Oviduct regon
Fertilization

Blastocyst

Early stage of

implantation Ovulation Fimbriae




Egg Sperm

~

Fertilization

l

Zygote

l

Embryo

Fig. Simple concept of formation of embryo
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Fusion of the egg and sperm plasma membranes

(A)




Before
fertilisation

1st polar body ——)

Sperm 7/_}/)

Oocyte chromosomes

Cytoplasm

Zona pellucida

A sperm begins to enter |
the oocyte

During
fertilisation

Fertilisation
complete

1st polar body—O
2nd polar body ——)

Polar bodies

Female pronucleus

Male pronucleus

Zygote
chromosomes

Two pronuclei are clearly
visible within the oocyte:
one containing genetic
material (DNA) from the
sperm and one from the
oocyte. The two pronuclei
are drawn together by
microtubules in the
cytoplasm

The membranes of the
two pronuclei fuse and
the chromosomes of the
sperm and the oocyte are
combined to form the
Zygote which is a
genetically unique entity.
In 1-3 hours the zygote
will undergo the first
cleavage division.




PREIMPLANTATION DEVELOPMENT
Zygote

DAY 1 Polar bodies

Chromosomes

Zona pellucida

Cleavage stages

DAYS 2-3

Blastomere

2-Cell stage 4-Cell stage 8-Cell stage Morula




Blastocyst

DAYS 4-7
Inner cell mass
Blastocoele
Trophoblast
Early Late Attached
(hatched)

Bilaminar
embryonic
disk Paeamni sl Amnictic cavity
DAYS 12-14 SR E Embryonic disc Bilaminar pre-embryo,

implantation complete
and embryogenesis
begins



12-day Human Embryo

Site of implantation

Epithelium of uterus —

Embryonic disc




Solomon/Berg/Martin, Biology, 6/e
Figure 49.16
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Embryo proper

DAY 15

Cranial end

- Primitive streak

Dorsal view of

an embryo showing the
appearance of the
primitive streak that
characterises

the formation of the multi-
cellular structure that will
uniquely develop

into the new individual
encoded by the new
genome



Cleavage (divide via mitosis) forms the
2 cell stage




They split again to form the 4 cell stage




And again to form the 8 cell stage...




And eventually form a Morula




Next it becomes a blastula




And next, a gastrula




Late Gastrula

Endoderm

Ectoderm
Mesoderm




Uterine cavity

Amniotic
cavity

Human
Fetus at
Ten Weeks

Placenta

Cervix



