
Hans Spemann (1869-
1941) at his laboratory 
desk, probably in the
1920’s in a photograph 
owned by Otto Mangold 
(SAF).

(1869 - 1941) Hans Spemann, a German embryologist, is one of 
the original pioneers of modern embryology



Hans Spemann
Born: 27 June 1869, Stuttgart, 
Württemberg (now Germany)
Died: 12 September 1941, Freiburg 
im Breisgau, Germany
Affiliation at the time of the 
award: University of Freiburg im 
Breisgau, Breisgau, Germany
Prize motivation: "for his Prize motivation: "for his 
discovery of the organizer effect in 
embryonic development"
Field: embryology
Prize share: 1/1

In 1935, Spemann received the Nobel Prize in 
Physiology or Medicine 1935



The “organizer paper” by Hans Spemann and Hilde

Mangold (1924) initiated a new epoch in developmental

biology. It marked the climax of Spemann’s life-long

research, and the “organizer effect” received special

mention by the committee that honoured him with the

Nobel Prize for physiology or medicine in 1935.





Experiment1.
Early newt blastomeres have identical nuclei

Tritrurus taeniatusTriturus cristatus









Early newt blastomeres have identical nuclei

• Shortly after fertilization of the newt egg , Spemann used a 
baby’s hair to “lasso” the zygote in the plane of the first 
cleavage. 

• Then partially constricted the egg causing all nuclear 
division to remain on one side of the constriction. division to remain on one side of the constriction. 

• At 16 cell stage one nucleus would escape across the 
constriction into the non nucleated side.

• Cleave began in the non nucleated part following which he 
tightened the lasso until the two halves were completely 
separated.



Spemann concluded from this experiment that early amphibian 
nuclei were genetically identical and that each cell was capable of 
giving rise to an entire organism.



A lock of baby hair, found in Spemann’s file holder for 1899, 
within the envelope (top) marked with his daughter’s name.



Second Experiment
•The experiments of Hans Spemann in the early 1900s demonstrated 
the role of certain cytoplasmic signaling substances in the amphibian 
embryo. :
• By cleaving the fertilized egg unnaturally, Spemann showed that an 
area called the gray crescent is essential to embryonic development.

• By the two-cell-layer (blastula) stage, the cells in the embryo have • By the two-cell-layer (blastula) stage, the cells in the embryo have 
already been “mapped” to the structures they will form in the 
complete embryo. 

•Spemann showed that if the embryo were cleaved at this point, only 
the section containing the dorsal lip of the blastopore (once the gray 
crescent area) would continue to develop.



The first cleavage plane 
normally splits
the gray crescent equally into the 
two blastomeres. If cleavage two blastomeres. If cleavage 
plane is not through gray 
crescent,only the blastomere 
containing the gray crescent 
develops normally.



Third Experiment

• In 1924, Spemann and  Mangold published some of their 
findings on the dorsal blastopore lip transplantations. They 
had found 

• (a) that the dorsal blastopore lip transplants invaginated 
almost completely, almost completely, 

• (b) that the transplanted tissue caused the formation of a 
secondary neural plate composed almost entirely of host 
tissue, 

• (c) that while the notochord was primarily derived from 
donor tissue, the flanking mesoderm was a combination of 
donor and host cells. Some somites were chimeric, some 
completely host, some completely donor .







Hilde Mangold´s Lab Hilde Mangold´s Lab 
notes on the famous 
heteroplastic lip
transplantation (Um. 132) 
and her own slide boxes 
labelled “Mangold”
by the curator of the 
Embryological Collection 
of the Hubrecht Laboratory
(Utrecht/The Netherlands). 





Bronze plate commemorating Hilde Mangold, unveiled in the 
new Zoology building at Freiburg University on her 100th
birthday. It was cast from the plate on Hilde’s tombstone at 
Gotha, Poland. (Photograph K.S., 2000).



Robert Briggs (1911–1983) 
Thomas J. King (1921–2000).

Briggs, R. and King, T. J. “Transplantation of Living Nuclei from 
Blastula Cells into Enucleated Frogs’ Eggs.” Proceedings of the 
National Academy of Sciences 38 (1952): 455–463.



1952: Briggs and King cloned tadpoles using the method of 
nuclear transfer



Experiment
In this paper Briggs and King examined whether nuclei of 
embryonic cells are differentiated, and by doing so, were the first 
to conduct a successful nuclear transplantation with amphibian 
embryos.

During the experiment, they used two different species of 
frogs, Rana pipiens and Rana catesbeina, to study and test 
whether the nucleus is differentiated. 











Procedure for transplanting blastula 
nuclei into activated enucleated 
Rana pipiens eggs. Vitelline 
envelope is the extracellular matrix 
surrounding the egg.surrounding the egg.





Most somatic cells appeared to lose their ability to direct

development as they became determined and differentiated.



• Robert Briggs envisioned the cloning experiment as a way 
to study the activation and deactivation of genes during cell 
development. 

• He intended to transfer the nucleus of a blastula cell, which 
is an embryo cell during the period in which a young 
embryo consists of only around eight to sixteen thousand 
cells, into a fertilized egg whose nucleus had been removed. 

• Thomas King was found by Briggs to actually perform the 
experiment.

• Using a glass pipette wider than the cell's nucleus, but • Using a glass pipette wider than the cell's nucleus, but 
smaller than the width of the cell, King extracted the 
nucleus of a blastula cell. Because the outer part of the cell 
was wider than the pipette, it was crushed and broke away 
from the nucleus as the cell was sucked into the pipette, 
leaving only the cell's nucleus intact inside the pipette. 

• Next, the nucleus of the fertilized egg was extracted using a 
glass needle. An incision was then cut into the egg's coating 
and the blastula cell nucleus was inserted into the egg.



A clone of Xenopus laevis 
frogs. The nuclei of all 
members of this clone came 
from a single individual
(a female tail bud stage 
tadpole) whose parents were 
marked by albino genes.

The nuclei (containing these The nuclei (containing these 
defective pigmentation genes) 
were transferred into 
enucleated eggs from a wild 
type female.

The resulting frogs were all 
females and albino.



The experiments described here have established 
two general conclusions. 

First, nuclear genes are not necessarily lost or 
permanently inactivated in the course of cell 
differentiation. differentiation. 

Second, major changes in chromosome function as 
well as in different kinds of gene activity can be 
experimentally induced by normal constituents of 
living cell cytoplasm.



Cloning mammals (Dolly  and Bonnie)





Directed movement and selective adhesion of embryonic 
Amphibian cells (Johannes Holtfreter)





• Cells exhibit tissue specific tendencies of moving either 
centrifugally or centripetally with in a composite cell 
aggrement.

• Directed movements are followed by the phenomenon of 
cell-specificity of adhesion. The combined effect of these 
processes necessarily result in segregations and 
recombination of tissue primordia or individual cells.

• The homologous cells when they meet remain permanently • The homologous cells when they meet remain permanently 
united to form functional tissues when a cleft develops 
between certain non-homologous tissues.

• The principles of cell-specific movements, selective 
adhesion and cavitation are factors instrumental in the 
normal formation of germ layers and their further 
segregation


