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Instruction versus self-organization

MED. PLATE + ENDODERM MED PLATE 4 FOLD + ENDOCERM

Fig. 15. When neural fold and medullary plate are eombined with endoderm,
invagination of the medullary material is incomplete and the doveloping epidermis
JOhanneS HOItfreter and mescetoderm prevent isolation of the neural tissue, Figure 16. When dissoci-
ated eclls of medullary plate and endoderm are mixed, the former move eentripetally
‘«© . TR to produce a eore of ncural tissue lacking a neuroeoel. Figure 17. The addition
SeleCt|Ve aﬁlnlty 1 955 of neurul fold produces epidermis and mesenchyme which prevent central alloeation

of the neural tissue and promote neurocoel formation.
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Cell-cell and cell-matrix adhesion systems

Cell-cell adhesion
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These adhesion systems in animal cells make contact onto the cyctoskeleton - adhesion can alter cortical tension

3




Cadherin level and type can drive cell-sorting

Experiment: mix together cells expressing different levels of a fluorecently-labelled cell adhesion molecule

High N-cadherin
Low N-cadherin

Malcolm Steinberg

"differential adhesion hypothesis" 1964



Tissues taken from amphibian early gastrulas

Cell sorting driven by
differential surface tension
and differential adhesion

e Surface tension: oil-water

N-cadherin o GSyrface tension modified by
E-cadherin adhesion

e Cells with strongest

Spontaneaus eapireation.Celssor interactions form inner layer

out with mesodermal cells outermost




Balance of forces at contact point

e Tension from cortex contact with
medium (Ycm)

e Tension from cortex contact with

cell (vec)
5 e Tension from adhesion between
- ()
CcoSs 0 = L cells (w)
2Y cm

Difficult in practice to distinguish the effects on tension from the contributions of adhesion and from the cell cortex
- can we determine what differential adhesion can do by itself?

5 Maitre et al,. 2012



Single chain antibodies - Nanobody

Alpaca Conventional antibody Alpaca heavy- Nanobody/
chain antibody

W One gene, 12-15 KDa peptide,

simple production
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Two genes, complex peptide
folding and secretion
150-160 KDa

Fab - 50 Kda



A Synthetic Bacterial Cell-Cell Adhesion Toolbox for
Programming Multicellular Morphologies and

Patterns

Graphical Abstract

Bacterial surface display of nhanobodies and antigens

Adhesin pair i:ﬁ
:

=
4
=
—

Library ( ﬁ
- Nbi Agl  Nb2 Ag2  Nb3 Ag3 -
Patterning T

0ed @HBEP BB OB e e
>08e BB GG, WD P6%6*
Ditferential Coaggregation Phase Sequential
adhesion bridging separation layering

Morphology ﬂ ﬂ
(_/ . C = (_/ |\_) & v
. O O WP o0 0t 2 )
00 ® OO O ® O an” O
Fibrous Spheroid Porous

8

Authors

David S. Glass, Ingmar H. Riedel-Kruse

Correspondence
ingmar@stanford.edu

In Brief

The development of a genetically
encoded toolkit of surface-bound
nanobodies and antigens in E. colf allows
for precise manipulation of cell-cell
adhesion and rational design of diverse
self-assembled multicellular patterns and
morphologies.



