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Form follows Function

IS a principle associated
with modernist architecture
and industrial design in the
20th century.

The principle is that the
shape of a building or
object should be primarily
based upon its intended
function or purpose.
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Form follows Function

Form follows function for mitochondria

Chunxin Wang & Richard Youle

Nature 530, 288—-289 (18 February 2016)



Function follows Form

IS a principle
associated with
modernist architecture
In the 21th century.

shape offers the form
to express and be filled
with innovative
functions.




Pancreas Transplantation
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Pancreas Transplantation

# The venous drainage can be directed
either portally, as shown here, or more
commonly to the systemic circulation
via the inferior vena cava

Inferior vena cava

=

Donor liver Recipient portal vein
Duodenal
stump Graft vein attached to

recipient SMV for
portal drainage

Recipient
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Recipient SMV
Donor splenic vein

Donor pancreas

Donor splenic artery

* Donor iliac Y-graft, with donor internal iliac artery limb anastomosed to the donor splenic artery, and the
donor external iliac limb anastomosed to the donor superior mesenteric artery aortic cuff



Pancreas Transplantation

Inferior vena cava

Splenic vein

Superior mesenteric

artery and vein
Y-graft artery anastomosed

to recipient external iliac artery

Donor portal vein
anastomosed to
recipient external iliac vein

Duodenal stump
oversewn at both ends

Duodenocystostomy
(side-to-side anastomosis of
duodenum with urinary bladder)



Insulin Response
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Triglyceride Response
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Vascular flow
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Vascular stent




Vascular flow
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Germ layers in embryonic development




Cell Differentiation
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Cell Aging

What We Lose With Age

Chromosame
Call

JCRORC

As cells divide

L) Y v
over time... ‘ : -1 : 3‘ :
Telomeres oy A o
=nelcaps that protect ...lelomeres shorten, and eventually

ths chraresome

cell division stops



Mechanobiology

Mechanosensing

Intracellular signaling

Signal integration to the nucleus
Response



Mechanobiology

Fluid shear stress
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Cell Matrix Adhesion
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Cell Cell Adhesion




Chemical Signaling

Forms of Chemical Signaling

Autocrine I A cell targets itself.
-
Signaling across gap junctions I A cell targets a cell connected by gap junctions.
Signaling Target
cell cell
Paracrine | A cell targets a nearby cell.
Signaling @.@ Target
cell cell
Endocrine I A cell targets a distant cell through the bloodstream.

Signaling Target
cell | cell

bloodstream




Surrounding Factors
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Metabolic Factors




Liver function
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Liver function
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Tissue Organization
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What follows what?

Function follows Form

Form follows Function



A new Implant

A thought experiment:

= Focus on the form.
= Focus on the function.

Which questions have to be solved?



