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(Drosophila, Xenopus, Zebra fish,
C.elegans , Snail, Tunicates,
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From Splitting (Individualism) to Integration:
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 Holism: ZM|F=2] (Integrative, Systemic View)=
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Why
Developmental
Biology?
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Beyond Embryology, Descriptive Embryology,

- Developmental Genetics; Molecular Biology
« (Cell to Cell Communication

« Cellular n Organ Level Signalling

New World : Holism, Integrative Biology
Systemic Views1t &S HA-----
also Money’ World = Apphcable 1111
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sty Ay ETEe] PHALAEN (2010 Hch)
Developmental Biology

- is in a state of

We are in

> Genetics is more n more becoming
a subset of development.

Developmental Biology may be on the threshold
of changing medicine: as much as microbiology did
at the turn of the 20t centry.

222] Session®IA 2 E°f FHTESEC| A[1] 2°FH &
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We are

DB may be on the threshold of changing point of
the New Brave the World.

Cell Commitment (MZ2 &%)
Early embryonic Development (Z7H{jo} 24Y)
Embryology n Comparative Embryology 1 #4sto| ofl >

= Levels of Commitment (%42 THH),

= Specification (°173%): Autonomous(At&H -), Conditional (ZHE-),
Syncitial (KtAl-) Specifications

= Morphogen Gradients n Cell Specification

(FEEYEE 2712 ME2BS ET)



Il. The Stem Cell Concepts: Organogenesis.
S1IM=L ME2 &4 AT o2

1. Establishment of The Stem Cell Concept

2. Adult Stem Cells n their Niches(¥MZTMES THE g AE2AR)

3. Mesenchyme Stem Cells n Multi Potent ASC : M3H, CtYst STME

4. A New Perspective on Organogenesis
aFye M=z 11 A MY Stem Cell View

H
T
2) Neural Crest Cells and Axonal Specifity: l8sMe 2 23t
3) Paraxial Mesoderm: =g FHIY, ML DYZRA: 28 =%
4) Intermediate Mesoderm: 2 taHIE: HIEMAT
5) Lateral Mesoderm: FMZFHIY: A7, &, @M
6) Endoderm: WitiQ: 9IF, AshH, oZ&, Hije|q
7) Tetrapod Limb: TCiE|9] HdDf M AN
8) Sex Determination: ¢ 2%
8) Postembryonic Development:; Bi3}7| ©|Fo A4 . HE| AjY =3}
9) Saga of Germ Lines: SAIHES 2
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As cells in the ectoderm, mesoderm, ZYGOTE
and endoderm divide, they differentiate,
eventually becoming specialized cells.

GASTRULA

ECTODERM =xN\primordial
ENDODERM 32 germ cells

MESODERM

epidermis bones, cartilages, pharynx__ thyroid
connective tissue gland

gut parathyroid

20y gland

. urinary
brain . bladder

neuron :
cartilage cell

spinal cord skeletal (D 569
neuron muscles ~=iiss  epithelial cell

(sweat, tubule ceII
mucous, liver

. Y ut muscles
mammary) striated muscle fiber N

adrenal gland smooth muscle cell

light sensor (cortex) .
blood, immune cells
heart,

adrenal gland vssals beta cell
(medulla) <TTTT

red blood cells

plgment cell endothellal cell
Figure 12-8b Biology Today, 3/e (© 2004 Garland Science)




lll. Systems Biology2] "8 7¥:

Systems Biology = Expanding Developmental Biology to
Medicine, Ecology, and Evolution

Context-Dependent Properties: ¥¥2AZY EN
Emergence: HIY, T

_evel-Specific Rules: #&8 &
Heterogeneous Causation: °CI1E%E QlutHT|
ntegration: &2t

Modules and Robustness: B& @A} Y HA




1. MEDICAL ASPECTS OF
DEVELOPMENTAL BIOLOGY (&=}&°F)

HNs FEEHE AP
Teratogenesis(11¥522d): Thalidomide

ex. Alcohol; Endocrine Disrupting Chemicals;
Teratoens--- Contraceptive Pills

Cancer as a Diseases of Development:
grgol &Y. 9 Carcinogens; Mutagens

Anti-Angiogenesis: & @& MY
Stem Cells and Regeneration: E7ME< MY

Brave the New World;
Gattaca; My sister’ s Keeper; X man; Elysium;

Judge Dread; Avatar; Star Wars ---. 23 WY& HIY
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2. DEVELOPMENTAL PLASTICITY:

BN a3 N8 >

1) Environments: producing Phenotypes:
oY Wl > HEPQ

2) inducing Behavioral Phenotypes:
> @59 HYY R

3) Learning: Developmentally Plastic Nervous
System: ->%&: MET

4) Life Cycles n Polyphenisms:
> NEANT 38y Hs

5) Developmental Symbiogenesis: > 8% &4:

SHZ @Yl HY Mo + Y5
BWYEY U, AR} LYY FIAT



. The Emergence of the Ectoderm:

-7 e{uf3e| =: Central Nervous System and
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3. DEVELOPMENTAL MECHANISMS OF
SIS #epo| BN
1) C Darwin’ s Synthesis:
7139 YL EN TH
2) Precondition of Evolution:
QNS O Jo MYPEH
3) Mechanisms of Evolutionary Change:
4) Selectable Epigenetic Variation:
8N Hojo ME sy
Systems Biology2l E73d#M New Field
oF, 257, DT WYL Y W SN
SUNES HIEH 2R YD FY ?

Star Wars; Ailen; Star Treck; Jurasic Park;
gsic oo ey - FA|H Al YAH.........
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Why should | learn developmental biology?

-

*Biochemistry
*Molecular biology
*Endocrinology
Ao *Signal transduction
‘9%,,7/. *Genetics A%°
& « Physiology
ol

* Ontogenesis is the most dramatic of « Heritable diseases
all processes of self organization -Teratogenesis (non-heritable
*One of the biggest of all intellectual developmgntal defects) _
challenges in science, *Novel therapies (regenerative
not only in biology! medicine) — EDC World

. Novel Nobel World

J







I1. November 2005: Gerald Schatten beendet die
Zusamnoremarbeit aufgrund der Stammzellenproblematik.

1. Dezember 2005: Stammzelllinien werden genauer
untersucht: eine falsche Stammzelllinie wird gefunden.

4.  Dezember 2005:\/orwiirfe in
Bezug auf manipulierte
Fotografien werden widerrufen.

- -

15/;16- Dezember 2005: Hwang
gest]eht ~fehlerhaftes Arbeiten™ ein.

10- TJanuar 2006: ,,Science™
Zleht belde Artikel zurick.

Gerald Schatten wird als Drahtzieher der Veréffentlichung verda

6. Janua ;’006: Die sudkoreanische Staatsanwaltschaft
beginnt mit der VYernehmung der Zeugen.
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Natural (, Robert G. .|A ard

fertilization

4. Cell division

now calied an embryc

5. implantation

The embryo astach

"
=
i

3. Fertilization

g oy . “
s A seatsion i the agg ‘
ther spesm from
J )
2. Ovulation -~

1. Egg maturation
Ane res i the ovar

2Q mat:

IV F 3. Implantation

Wher ogs wded

1. Egg isolation

2. Fertilization

the egg
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15(1) 31. Mar. 2011

Sook-Young Yoon et

al., (2011) Dev. Reprod 15:31-39
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o 1.5 0O/PNE

2.5 IR{EES

« 3. & 5HIE

(Shut Up)
(Listen Up)

L&

-2 (Give Up)

AWAY))

. 4, ‘B%Eﬁﬂﬁ (Memory Up)
* 5.5 % &R (Clean Up)

» 6.mf25 1 (Level Up)
- 7.%3%7Z:( (Charity Up)

« Late Prof. JY Leel} LHH| ATt TiEte] 7-UP
- 82 SMMEN O F837
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Voyage for Milky Way Galaxy
There exists A Brave the New World
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