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Portuguese National Pavilion Expo 1998












Chemnitz Stadium, Chemnitz Germany 1995







Chemnitz Stadium, Chemnitz Germany 1995




Forest Park Pavilion, St Louis, Missouri, 2004-2007
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Serpentine Gallery Pavilion 2002
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Centre Pompidou, Metz France 2004-2009
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In vivo
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breast cancer

leading cause of cancer deaths in
women

1/6 women in U.S. will develop
breast cancer

212,920 women will be found to
have invasive breast cancer in 2006

normal

20% of women who develop
breast cancer, die of disease

Architecture of ducts & surrounding
elements radically altered







“central dogma”

Gene is a short stretch of DNA
& each encodes a different protein

eyl ,:) DNA is chemical language that stores

u,
- chromosomes

e genetic information

Genes contain
instructions

proteins material

RNA is transcribed from DNA

Proteins act alone

B O Y Proteins are translated from RNA

perform mamy cellular

functions

From Genes to Proteins

. Form &
DNA— RNA—»Proreln—bFuncﬁon

Some proteins are Structural

Most proteins are Catalysts that drive
reactions forming life



Studies of crystal geometry
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V & A Spiral, London, UK, 1996-2004
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V & A Spiral, London, UK, 1996-2004
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Serpentine Gallery Pavilion 2002




Serpentine Gallery Pavilion 2002
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2D Packing
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Battersea Power Station Redevelopment
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CCTV New Headquarters, Beijing, China 2003-2008
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Top Chord

double glazed sealed full panes

5 directions of web members
truncated panes

double layer glass

space frame

Bottom Chord
truncated panes




Marsyas, London, UK 2002




The Advanced Geometry Unit at Arup is a multidisciplinary
group of architects, engineers and scientists working
together on the making of buildings, structures and
environments. We came together in 2000 as a small group
of people that shared common interests in the definition of
a new practice—architecture is either derivative of past
models or pursuing sensation through exaggeration,
usually engaged in the mimic of software-lofted serfaces—
we wanted to build instead from first principles with our
own presecriptions of forms based on interior dynamics.

The approach is to accept as irreducible the notion of
complexity: a holistic view, one that is different from the
traditional methods of drawing sections and plans and then
extruding or patching them to make buildings. For the
AGU a form is not only a building but also a master plan,
structure or sculpture, any organization that interrogates
space in new ways.

We carry out our own designs and also collaborate with
other architects and designers. | see the AGU as an
investigation into a new aesthetic.
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Centre Pompidou, Metz France 2004-2009
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NATURE
GONE MAD!

A world of terror
—it was a monster
yet it was a man!
You'll hardly
believe what

your own

eyes see!

THE STRANGEST
MONSTER

THE WORLD HAS
EVER SEEN...

JAMES CRAIG
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CCTV New Headquarters, Beijing, China 2003-2008
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4+ 5, M. delle Grazie, Calcinsio ncar Cortona,
. architect, Francesco di Giorgio, Plan (from
| Papini, Frasceyco di Giorgio Architerra, ni,
1 pl. L)

| o m St e IR -

r' 5 e

6. Fig. 3 sepirimposed on fucade e.m.;.. |

. Fig. 2 wperimposed on Fig. 4 of 5. M. delle Grazje, Calei

{author's drawing)

{authar's drawing)
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the fog and the connection of events

“What is beautiful in science is the same that is beautiful in Beethoven. There is a fog of events and suddenly you see a connection. It expresses a complex of
human concerns that goes deeply to you, that connects things that were always in you that were never put together before.”

Victor Weisskopf, physicist



the fog and the connection of events
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Observation, experiment and design

Normal breast Induction Proliferation, luminal Metastasis to
epithelium of TN-C filling & invasion lung macro ECs

TN_'”':::‘-?rnat‘.’FB)ECs

Spreading on
EC surface

corticil actin

Rho-GDP
Rac-GTP

Polarity & TN-C induces HGF activates Macro EC TN-C/Rho-
cessation of c-met & BM c-met. Stiffer BM- mediated stiffening of
proliferation stiffening promotes invasion EC surface



Observation, experiment and design

designing microenvironments

normal 3-D morphogenesis

Myoep
Stromal
collagen

Sl Basement
membrane

In vive

4————— Fibroblasts
‘—“"s.,d_gfpocyres
-~
l St
20
!

Monotypic
cuture  § laminin V aé integrin aé integrin
monotypic | 2 | +/- TN-C P-ERM P-ERM caspase-3

culture

Polarity Shape Lumen formation



Observation, experiment and design




the linear and non-linear

“central dogma”

Genes contain
instructi
for making

proteins

Proteins act alone
or in complexes

perform many cellular
functions

From Genes to Proteins

. Form &
DNA— RNA—bProteln—bFunCﬁon

Gene is a short stretch of DNA
& each encodes a different protein

DNA is chemical language that stores
genetic information

Genome refers to the total genetic
material

RNA is transcribed from DNA
Proteins are translated from RNA
Some proteins are Structural

Most proteins are Catalysts that drive
reactions forming life

10

13 16

19 22 25 28 31 34 37 40 43 46




the linear and non-linear
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the linear and non-linear
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scale

Skeleton of a hummingbird hanging below the hollow femur of an extinct elephant



scale




form




Native collagen=
a2p1 integrin ligand

form

Denatured collagen=
avp3 integrin ligand
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instability, failure, uncertainty

TN-C is induced & spreads with breast cancer

Benign
Breast |
Tissue |-

Paget's
Disease

SO Ductal
‘ . Carcinoma
Sy a Ve in situ

. .,: Infiltrating
Ductal _
Carcinomal &

Tarasevicivete & Jones



instability, failure, uncertainty

TN-C increases surface roughness

[ Ellipsoid
srmmmmnans Aggus

-

-TN-C +TN-C
RMS=1.42

A radius(um)

A radius (um)

150 -100 -50 0 50 100 150




Modeling the stable and unstable
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Uncertainty and intuition



code

identical genomes: distinct phenotypes

~ Jain ef dl. (2002) Hall (2006) Clone 61L/Doh'y
Pattern recognition UNSW Wilmut et al (1996)
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V & A Spiral, London, UK, 1996-2004



models

Reciprocal Networks
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Science laboratory Studio laboratory




