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A EE=EHD/H¥ES A. Tsolecithal
- 1. Radial cleavage
=Yk AN 4|
L. ﬁmgjﬂ o Echinoderms,
(QDI BHE - 3\(%@\) amphioxus
2. IBREn 3 2. Spiral cleavage
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o T flatworms
VAN -]
3. WEUD = 3. Bilateral cleavage
(QDI S 5)#) Tunicates
4. iR R 4. Rotational cleavage
(ﬂ[]: IEELEE - 43 ﬁ) Mammals, nematodes
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"Seed and Soil” concept of reproduction

B BR- Mk S2fE B

William Harvey (1578-1657)
FREEIIEBYN A MK

EX OVO OMNIA

(Everything comes from an egg)

ENERE
Anton Van Leeuwenhoek (1632-1723)

IR (1522 )
// The discovery of sperm (1677)
Spermatozoa “sperm animals”

"Sperm were seeds (sperm/semen=seed) and that the
female merely provided the nutrient soil into which the
seeds were planted.” (1685, Leeuwenhoek)




EdE - GE aEEEXRTYIEER
Nicolas Hartsoeker (1656-1725)

B ER/NA

A preformed human “Homunculus” within the
human sperm (1694)

BTRES
Lazzaro Spallanzani (1729-1799)
Filtered toad semen would not fertilize eggs.

Prevost & Dumas (1824)
Sperm were not parasites but rather the active agents of fertilization.

e

A. von Kolliker (1840s)
Description of the formation of sperm from cells within the adult testes.

s MEPENREZE
Oscar Hertwig & Herman Fol (1876)
First observation of fertilization in sea urchins and sea stars.



HEEYEBERIERE

)

At IRE AR 2 — DABAT R ER BRI i 4

=l

ZEIYNEEBE
SRR - T+t RIS XTI HEMFNRFMTR
(

—-dh =2

TEZRHBREMERMER ) M7 #ikiaidanyigsl




I“M HEHI:I - = " BY -F”

(A) Normal development

= O
=1 E

:I:
nE I:IH:H

Micromeres

Pluteus larva

BIERR/NMERIXERFE

178k AV E B

IFRABIERE

HL{th 4f PR P22

lllllll

ERYHE

E7]



ERRRE - "y N IR RV E R
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. Prize share: 1/1
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Lumen of gut

The Nobel Prize in Physiology or Medicine 1935 was awarded to Hans Hilde Mangold in 1924 — shortly &7

Neural tube N Notochord Spemann "for his discovery of the organizer effect in embryonic afterwards she was killed in a
Notochord | D4R Somite development”. s e e

Photes: Copyright & The Nobel Foundation
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Spemann-Mangold organizer” (1924)

(©)

s - RIRRREOMNEEMRESFES
L{th 4 AR C 2 A 2 AV BE

\
A{
Yl

DEVELOPMENTAL BIOLOGY 10e, Figure 8.18 (Part 3)
2014 Sinouer Assocres Inc



Self Organization in Biology

eiburg Spemann-Mangold Centennial Symposium

Nobelpreis-Medaille

Hans Spemann bekam 1935 fur
seine Leistungen auf dem Gebiet
der experimentellen Entwicklungs-
physiologie den Nobelpreis.

Veriiehen am 24.10.1935
Gold
Leingabe (Privatbesitz)

University
of Freiburg

16-19
SEPT

100 Jahre Signalf

len Si
: kung des embryona
T Entsd::man?l Mangold Organisator

Dr. Hilde Mangold ge

Hilde Préscholdt Geburt in Gotha
Vater Ernst Kunsthandwerker

Porzellanbemalung ) q
Mutter Gertrud Tochter eines Seifenfabrikanten

Sehr an Kunst interessiert und
politisch aktiv in der
Frauenrechtsbewegung
1914 Gymnasium Ernestinum
(als eine von wenigen Frauen)
1918 Universitat Jena: Chemie (sowie Kurse in
Philosophie, Kunstgeschichte)
1919 Universitit Frankfurt: Zoologie
Von Gastvortrag Spemanns begeistert
1919 Universitat Freiburg
In Kursen betreut von Spemanns Assistent

1896
Jugend

b. Proscholdt -

orschung in Freiburgd
g gnalzentrums

1924

Leben

Elternhaus in Gotha (Mitte, Smfannlubel sler 1996)
s /‘

oL L, /b..w -

'L/ ﬂ}{ b Zf: ot ook

f il AW S0 b o=

kA drhunt i Bk o~
F i f g wa««

(Spemanns Gutachten zur Doktorarbeit H. Mangold;
Letzter Paragraph; Fassler 1936)

Viktor Hamburger (Mitstudent) Gber Hilde Mangold
(J. Hist. Biol. 1984, iibersetzt, orig. Englisch): “Von
N:tur Illl war sie offen, ehrlich und ﬁohllth Sie

Otto Mangold
Mitstudenten waren Viktor Hamburger
und Johannes Holtfreter
mit jungen Freiburger Kii n
1920-23 Doktorarbeit im Spemann Labor: zuerst
beitete sie am Siif ly Hydra, dann
anT i in yonen

1921 Hochzeit mit Otto Mangold
1923 Geburt des Sohns Christian (gestorben 1941)
1924 Otto Mangold wird Direktor am
Kaiser Wilhelm Institut Berlin Dahlem
1924 Unfalltod in Berlin
Beisetzung in Gotha
Grabplatte vom Freiburger Kiinstler
Julius Bissier
1924  Posthum Vero I der Dok i

“Uber ion von Embryonal durch

5 Pl
(Autoren H. Spemann und H. Mangold;

ge des fiir § 1935)
Posthum Verd g weiterer E; i

derD “0y

n Kombi

bei Urodelen”
(Autor H. Mangold; mitgeteilt von O, Mangold)

und
!mllm und einen Izhendlgsn Sinn fiir die Schén-
heit der Natur und der Kiinste. Wie ich selbst war
sie in einer Kleinstadt aufgewachsen, liebte die
freie Natur und war mit der Pflanzen- und Tierweit
vertraut. Aber am besten war sie viell
endlosen Diskussionen und Debatten mit Gleich-
gesinnten, die sich dber lange Abende in den Tav-
emen unter freiem Himmel in der Nahe des Min-
sters oder in unseren Kleinen Zimmern erstreck-
ten. Wenn wir Gefahr liefen, uns selbst zu emst zu
nehmen, war es ihr Sinn fiir Humor, der die Situa-
tion rettete. Wir hatten das Glick, dass wir mehr
Zeit fr solche Ubungen hatten als heutige Stu-
denten, denn wir mussten uns nicht auf Prifungen
vorbereiten: Es gab wedar Zwischen- noch Ab-
schiussprifunger

 Skizze von Hilde mmolm 2ur nlunmlnn
ines ihrer Hyd; (4
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The Nobel Prize in
Physiology or Medicine

Cytoplasmic polarity O

'

Hunchback
protein gradient

Edward B. Lewis Christiane Nisslein- Eric F. Wieschaus Gap genes
Prize share: 1/3 Volhard Prize share: 1/3
Prize share: 1/3
The Nobel Prize in Physiology or Medicine 1995 was awarded jointly
to Edward B. Lewis, Christiane MNisslein-Volhard and Eric F. Pair-rule genes
Wieschaus "for their discoveries concerning the genetic control of
early embryonic development”.
Photos: Copyright © The Nobel Foundation
% g
Segment polarity Homeotic

genes genes

DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 9.17 (Part 1) © 2006 Sinauer Associates, Inc.




The Nobel Prize in
Physiology or Medicine

Leland H. Hartwell Tim Hunt Sir Paul M. Nurse
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physioclogy or Medicine 2001 was awarded jointly
to Leland H. Hartwell, Tim Hunt and Sir Paul M. Nurse "for their
discoveries of key regulators of the cell cycle”.

Photos: Copyright @ The Mobel Foundation

The Nobel Prize in
Physiology or Medicine
2002

Sydney Brenner H. Robert Horvitz John E. Sulston
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 2002 was awarded jointly
to Sydney Brenner, H. Robert Horvitz and John E. Sulston "for their
discoveries concerning genetic regulation of organ development and
programmed cell death'.

Photos: Copyright & The Nobel Foundation
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Source: the region that produces the morphogen
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Homeotic mutations NtA
(ERERER ) © < <o : o( >

- convert one body part into another A\NNNNNNNNNNNN

000 001 011 111

(a) Normal

RN LLLLLLLILLLY

B —

A\NNNNNNNNNNNN

000 001 001 101

(b) Gene 2 inactive

LTI TTTTT T

o

A \\NNNNNNNNN\N

010 011 011 111

Legin place
of antenna

;TR

Haltere

(a] Gene 2 constitutive

Essential Developmental Biology, Third Edition. Jonathan M.W. Slack.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.

Fig. 2.15 Homeotic mutants. (a) Normal genotype and phenotype.
(b) Loss-of-function mutation of gene 2 causes second body segment to
resemble the first. (¢) Gain-of-function mutation of gene 2 causes first
body segment to resemble the second. This example assumes that the
abnormal codings (010 and 101) do not produce homeotic effects.
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One morphogen Gradient 1D haorizontal 1D vertical
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Two determinants Two gradients, Bilateral symmetry e T T

with responses

Essential Developmental Biology, Third Edition. Jonathan M.W. Slack.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.

Fig. 2.2 Generation of bilateral symmetry with two determinants. Two
gradients partition the embryo into territories along two axes. The
resulting embryo has territories arranged symmetrically around a medial
plane.
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Endomesoderm Specification up to 30 Hours mber 31, 2011
This model is frequently revised. It is based on the latest The eutrent VIA ineludes net yet published cis-regulatery data of
Maternal Inputs laboratory data, some of which is not yet published. Smadar de Lean, Joel Smith (in press), Andrew Cameron, Qiang Tu,
Sagar Darnle, Andrew Ransick, Christina Theodoris, and, in addition to
published data, is based on recent perturbation and other results of
Mat G-c CTIn, . . . Isabelle Peter (endoderm domains), Stefan Materna { MSM domain,
[Mat @] [Mat Wnt6] [Mat Ot Additional data sources for selected notes: 1: McClay lab; 2: Angerer lab; and Joel Smith (CP domaing of the Davidson Lab, Relevant perturbation
1 3.4 McClay lab; 5: Rogers and Calestani, 2010; 6 Croce and McClay and expression data from these studies are presented here,
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l This "Up to 30 Hour Overview” primarily shows the endome sederm network architect ure
_I' ] T 5 I I as it exists after 21 hours, with the addition of all PMC components starting at & hours,
Notch . © ¥ the inclusion of the Delta=Notch signal from PMC to Veg2, the presence of Wntd in
?Su(HkN Pks  CAPK CAPK Endo Veg2 Endoderm, the nB=TCF and Otx inputs into Blimp in MM, and Gene Xin the
1 ¢] —J [b [D [b 16 MNEM; the latter four of these features are no longer present by 21 hours. Consult the
- SU(H) - - other models to see all the network elements and interactions in the correct temporal context.
E Sm27  Sm50 Mspl30 Msp-L Fox¥ & SuTx Decorin Decorin
! f 1 r
T FoxF Dpt
i
'

]
unkn S
Ubiq j “ , =
it ]_[' ___l[' = SoxE Pt EvMol2,3
ol adhe . Sl L Small Mic/CP Abo NSM Diff. Jll Oral NSM Diff.

Ubig=ubiguitous, Mat = maternal; activ = activator, rep = repressor,
unkn = unknown; Nucl. = nuclearization; x = B-catenin source;

nf=TCF = nuclearized b-R-catenin-Tef1; ES = early signal;

ECNS = early cytoplasmic nudearization system; Zyg. N. = zygotic Notch
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