
Contents

1
Crazy Creatures 1

Squeezy Little Bears 3

Can We Stomach The Bugs Bugging Our Stomachs? 6

Protein, Edit Thyself ! 10

Magic Bullets From The Desert 15

Asparagine And Old Lace 20

Better Reasons To Kiss A Frog 23

Health Warning: Your Body May Be Unstable 27

All Together Now 30

So Where Is Most Of The Universe? 33
Dark Energy 35

Y oh Y! 38

DNA Toys 43

Resurrecting A Billion-year-old Protein 48

Don’t Stop Me Now 50

VThe Birds, the Bees and the Platypuses. Michael Gross
Copyright © 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN 978-3-527-32287-9



Cell jet printers 54

A Frizzled Inhairitance 56

How To Eat Without A Stomach 58

Astronomy Helps Spotting Whale Sharks 63

Talk To Your Proteins 66

Ancient Stowaway In Our Eyes 68

Deciphering The Secrets Of The Neanderthals 70
Cracking Old Bones 70
Meet The Family 76
How To Find Neanderthal Remains 77

Eat Isotopes And Live Longer 81

Virulence From The Deep Sea 84

2
Sexy Science 87

Feel The Heat 89

Mum’s and Dad’s 92

Gold Clusters Shine Brightly 97

The Green Spark 101

Read My Lips 108

You Taste So Sweet 112

A Matter Of Taste 115

Let Your Love Glow 118

ContentsVI



Jacobson’s Molecules 120

The Science Of The Simpsons 124

Elusive Treasures 128

Eggs and Sperms and Rock’n’Roll 132

A Cuban Success Story 136

The Birds, The Bees, And The Platypuses 138

Our Hairy Cousins 141
Family Tree 142
Comparing The Genes 144
Vox Populi 145

Cupid’s Chemistry 147
Vole Story 148
Truly Madly Deeply 149
Molecules In Love 151
Cupid’s Arrows 153

Colombia after Columbus 155

Cheers To The Wine Genome 158

3
Cool Technology 161

Life On The Rocks 163

Colors Of The Quantum 167

Crystals Made To Measure 171

The Incredible Nanoplotter 176

Silencing The Cacophony 181

Contents VII



From E-ink To E-paper 185

Spinning Lessons 188

Traffic-light Proteins 195

A Cool Receptor 197

Replicators Lose Their Inhibitions 201

Biotronics: A Collision Of Continents 204

The One-atom Quantum Computer 208

Twist And Twirl 212

Multi-purpose DNA 215
DNA Computers Go Medical 215
DNA Gets Hands And Feet 218

Marveling At Diatoms 220
Build Your Own Diatom Shells 220
Nanotechnologists Employ Algal Architects 222

Nature’s Warning Signs 224

All On One Chip 226

Platinum Stories 228
Precious Platinum Photographs 228
Platinum Rubles 229

Nanowires Plugged Into Nerve Cells 231

Towards The Perfect Biosensor 234

Hairy Ball Theorem Untangles Chemical Problem 238

A Liquid Mirror For The Moon 241

ContentsVIII



Epilogue 243
The Next Fifteen Years 243

Contents IX



1
Crazy Creatures

“If, at first, the idea is not absurd, there is no hope for it.”

Albert Einstein

I have a natural tendency to favor slightly eccentric stories from science
over the ones where a relevant question has been investigated and an-
swered in a straightforward, almost predictable way. The craziness that
interests me can arise from the random walks that evolution takes
across time, or it may be found in the mind of the scientists who take
on challenges so daunting that no sane person would bother with
them. Or it could be both or somewhere in between. There is a whole
spectrum of scientific craziness and crazy science.

But then again, some of the areas covered here started out as a blip
of craziness in the margins of modern science but have since evolved
to become mainstream research fields, possibly even with commercial
potential. You never know what might happen, that’s part of what
makes eccentric topics so rewarding.
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Squeezy Little Bears

The crazy creatures at the extreme ends of life on Earth have fas-
cinated me for many years. As both my PhD thesis and one of
my books dealt with life under extreme conditions, I’m no longer
that easily impressed by tales of life in boiling water, sizzling
deserts, or permanent ice. However, the following story (which
unfortunately came up too late for the original edition of Life on
the Edge) beats them all. If anybody wants to send animals to
Mars, I suggest they try the “little bears” or tardigrades. The fol-
lowing text is adapted from a postscript included in the paper-
back edition of Life on the Edge.

Tardigrades are microscopically small animals reminiscent of down-
sized bears, at most half a millimeter long. They live in water droplets
suspended in moss and lichens and can be found on all continents.
Now if you’re such a tiny little bear exposed to the elements, you need
some very special survival skills.

Tardigrades have at least two major emergency routines. If their
habitat is flooded and there is a risk of oxygen shortage, they inflate to
a balloon-like passive state that can float around on the water for days.
If, however, the threat comes from a lack of water, they shrink to form
the so-called tun state (because it looks like a barrel), which could be
described as the animal equivalent of a spore. Researchers have man-
aged to resuscitate tardigrades by rehydrating moss samples after up
to 100 years of storage on museum shelves, which proves the quite re-
markable long-term stability of this state.

It was this tun state that Kunihiro Seki and Masato Toyoshima
(Kanagawa University, Japan) used in their studies of resistance
against high pressures. As the presence of water would have convert-

3The Birds, the Bees and the Platypuses. Michael Gross
Copyright © 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN 978-3-527-32287-9



ed the animals back to the active state, the researchers suspended the
tuns in a perfluorocarbon solvent before they applied pressures of up
to 6000 atmospheres (more than five times the pressure found in the
deepest trenches of the oceans). While active tardigrade populations
in water are killed off by 2000 atmospheres (already an implausibly
high threshold for an animal), the tun state allowed 95% of the indi-
viduals of one species and 80% of another to survive the maximum
pressure of 6000 atmospheres.

This observation is unprecedented for any animal species. Only
some bacterial spores and lichens could hope to compete with that.
Still, tardigrade experts may have been only mildly surprised, as they
knew already that the tuns can be revived after freezing in liquid heli-
um – they are frost resistant down to 0.5 Kelvin. Detailed mechanis-
tic explanations for these record-breaking achievements are not yet
available. One thing that is known for sure is that the tuns contain
high concentrations of the sugar trehalose, which is known to im-
prove the stress resistance of baker’s yeast.

The phenomenal shelf life of the tuns has aroused the interest of re-
searchers in medical technology. Some are trying to copy the tardi-
grades’ recipe to achieve similar long-term stability for human organs
to be used in transplantation.

(2000)
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Figure 1 Electron micrograph of a tardigrade. Tardigrades
or water bears are the most resistant animals known.



Further Reading

M. Gross, Life on the Edge, Plenum, 1991.

What Happened Next

I am pleased to report that researchers actually followed up on my
suggestion and sent tardigrades into space. The TARDIS (Tardigrades
in Space) experiment was part of the FOTON M-3 mission, that
launched on 14 September 2007 and returned safely on the 26th, af-
ter 189 orbits. At the time of writing, the tardigrade passengers were
awaiting detailed analyses that will surely reveal how well they are
suited to withstand space conditions.

http://tardigradesinspace.blogspot.com/
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