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245 (Fertilization) 5% & 472 3)

Fertilization 1s the formation of a diploid

zygote from a haploid egg and sperm
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Similar mechanism 1s used in human
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The precious egg that became you
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Cleavage (9F%)
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Gastrulation (2 iz =7 mx,)

Gastrulation rearranges the cells of a blastula (4 %) into a three-layered embryo

=RRE: WIRE, PIRE, MIRE

o N RES
&/ NINE
AR ’/‘
sy RO RO g Si&Eie



blastocoele

(O]
-
(@)
o
@]
—
()]
©
)
S
()]
©
@)
)
(7))
o
0
Q9 9
(@] (o]
o § Q.
= - =
(41]
= ® o
lm % %
© > ic=
(&}
| -
©

@ 0 72 5 IR

\=4

X &



¥ A 3 ) 0 J7 By B

Y1 IR &

animal pole ectoderm

blastocoele —~
f_,-:_:,t:-' ,%@g-dlﬁin

archenteron

9

A"

N
oy
£
. g 1 B M 0, 5 iy
4 R A TR R
S CROIR PR VR ol e 1

- X e

4 P N . g b
- a y »
V.
y
A\ 4

o
o 1o
N

blastula

vegetal pole

gastrula



A K0 R e

Epiblast
Inner cell mass P

4 1

| Endoderm

Extraembryonic
membranes

Primary yolk sac



Endoderm ° Vﬂ}]ﬁﬁ/%—

", A, M
ol Fo A E

2 Yua BIK

, BH, WA fe A 78 R 4




JR I PETS AR, (F HR)

Gastrulation

Gastrulation is the process whereby the bilaminar embryonic disc undergoes reorganization
to form a trilaminar disc.
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iz k2 (cell fate determination)
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(In mammals, embryonic cells remain totipotent until the eight-cell stage, much longer

than other organisms)
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(Progressive restriction of developmental potential is a general feature of development in

all animals)
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(In general tissue-specific fates of cells are fixed by the late gastrula stage)
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(a) Cytoplasmic determinants in the egg (b) Induction by nearby cells
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Induced pluripotent stem cell i% 5 % #t F 2m &L

Somatic cell
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Shinya Yamanaka
Facts

Shinya Yamanaka
The Nobel Prize in Physiology or Medicine 2012

Born: 4 September 1962, Osaka, Japan

Affiliation at the time of the award: Kyoto University, Kyoto,
Japan, Gladstone Institutes, San Francisco, CA, USA

Prize motivation: “for the discovery that mature cells can be
reprogrammed to become pluripotent”

Prize share: 1/2
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1 # H Bk Summary

ShanghaiTech University

» Fertilization forms a diploid zygote and initiates embryonic development.

* Early embryonic development consists of four key steps: cleavage, blastulation,
gastrulation, and neurulation.

» Cells undergo dramatic changes 1n cell shape and position during development, and cell
death 1s essential for proper morphogenesis.

» Cytoplasmic determinants and inductive signals contribute to cell fate specification.

e Stem cell





