
  

Lecture 2: 

Sources of anisotropic growth

Again, these slides contain all of the text and important images,
but not all of the simply illustrative images (for copyright

reasons).



  

Environmental control of growth can directly drive morphogenesis.

Consider a colony of cells whose growth/proliferation is limited by
availability of diffusible nutrients:

Cell colony

Rare nutrients



  

(low) -------------------------  Nutrient availability ----------------------------- (high)
(h

ig
h)

 -
--

--
--

--
--

--
--

- 
ag

ar
 s

tif
fn

es
s 

--
--

--
--

--
--

--
- 

(lo
w

)

B. subtilis



  

Directional cell division:



  

A. thaliana



  

Hertwig's rule: (In the absence of over-riding factors) Cells

orientate their division planes in the direction that will reduce

mechanical stress in tissues.



  

Crowding of cells can also orientate expansion
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But it's not just physical crowding: cells become more sensitive to
patterned substrates (grooves) if crowded.



  

The effect of growth in complex tissues



  

The gut is connected to the rest of the body via a mesentery:



  

These are pictures of developing bird guts... they make loops.



  

Without the mesentery, curving fails.



  

Proliferation in gut

Proliferation in
mesentery



  

Idea: does the gut loop because it tries to grow faster than the mesentery
will let it?
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Planar cell polarity on cell sheets



  

Planar cell polarity on cell sheets



  

Planar cell polarity on cell sheets



  



  



  



  



  



  



  

MEDICAL IMAGE WARNING



The sealing up of the edges of the tube, and its separation from the

ectoderm, sometimes fails (e.g. spina bifida and anencephaly).



The sealing up of the edges of the tube, and its separation from the

ectoderm, sometimes fails:



  

Next time: body-scale growth control.
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