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B B L T —
PLAYING GOD WITH THE GENETIC CODE
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ITH recombinant DNA

technology it is now

possible to snip, In-
sert, recombine, rearrange,
edit, programme and produce
genetic material. We are
creating new combinations of
living things just as our
ancestors were able to heal,
burn, meit and solder together
various inert materials creating
new shapes, combinations and
forms of inanimate matter. The
transition from the Age of

Pyrotechnology te the Age of

Biotechnology is the most fm-

portant and disturbing tech-

nology change in recorded
history.

With this new-found ability to
manipulate the very
blueprint of living organ-
isms, we assume a new role
in the natural scheme of
things. For the first time in
history we become the ar-
chitects ol life itsell. We be-
come the creator and de
signer. We begin to repro-
gramme the genetic codes
ol living things to suit our
own cultural and economic
needs. We take on the task
of creating a second gene-
sis, this time a synthetic
one geared to the requisites
of efficiency and productiv-

ity.
The short-term benefits of this
extraordinary new power
are seductive. Yet, if history
has taught us anything it is
that every new technologi-
cal revolution brings with it
both benefits and costs. The
more powerful the technol-
ogy is at expropriating and
controlling the forces of na-
ture, the re exacting the
price we are forced to pay
in terms of disruption and
destruction wreaked on the

ecosystems that sustain life.

Certainly our recent experi-
ence with both the nuclear

and petrochemical revolu-
tion bears out this truth.
denetic engineering rcprt-
sents the. ultimate tool.
extends humanity's reach
over the forces of nature as
no other technology in his-
tory. perhaps with the one
exception of- the nuclear
bomb, the ultimate expres-
sion of the Age of
Pyrotechnology. With ge-
netic technology we as-
sume control over the

hereditary blueprints of life
itself. Can any reasonable
person believe for a mo-
ment that such unprece-
dented power is without
risk?

The question of whether we
should embark on a long
journey in which we be-
come the architeots-of life

Science and Technology

is. along with the nuclear
issue. the most important
ever to face the human fam-
ily. We have heard much of
late about Lthe benefits of
this great revolution in
technology. We are long
past due for a discussion of
the costs. The full-scale use
of biotechnology in military
research. agriculture and
industry, and in human re-
production and health,
raises environmental eco-
nomic and ethical concerns
that are without parallel.

Environmental Risks

The biotechnology industry is
preparing to release scores
of genetically engineered
viruses, bacteria, plant
strains and transgenic ani-
mals into the environment
in the next few years. In
coming decades. hundreds,
even thousands. of geneti-
cally engineered life forms
may enter the world's
ecosysteins in massive com-
mercial volumes. A central
question that must be an-
swered prior to any large-
scale releases of biotech-
nology organisms into the
environment is what risks
such products pose to hu-
man health and the earth's
ecology.

Because they are alive, geneti-
cally engineered products
are inhereritly moré unpre-
dictable than chemical
products. Genetically engi-
neered products can repro-
duce, mutate, and migrate.
Once release it is virtually
impossible to recall these
living products back te the
laboratory. A survey of 100
top scientists in the United
States acknowledges the
potential benefits of genetic
engineering. but warned
that ‘'its imprudent or care-
less use.... could lead to ir-
reversible, devastating dam-
age to the ecology’.

Moreover, environmental sci-

entists have compared the .

risk of releasing biotech-
nology products to those we
have encountered in intro-
ducing exotic organisms to
North American habitats.
While most of these organ-
isms have adapted to our
ecosystems. several such as
Chestnut Blight, Kudzu vine,
Dutch Elm Disease. and the

Gypsy moth, have wreaked
havoc on the environment.
The long-term cumulative en
vironmental impact of the
deliberate release of thou-
sarids of genetically engi-
neered organisms could be
devastating. The sensible
approach now being under-
taken in Japan and several
European countries is to
have a moratorium on the
deliberate release of any
and all genetically engi-
neered organisms until
such time as a ‘predictive
ecology’ can be developed
which will be capabile of ad-
equately assessing the effect
that these organisms will
have on the environment.

Socio-Economic
Dislocation
The use of blotechnology cre-
ates the potential for con-
siderable social and eco-
nomic dislocation espe-

cially in the American and
international farming com-
. munities. Even a single
biotechnological product
can have significant adverse
impacts. A timely illustra-
tion is the recent research
and deve t of bovine
growth hormone [BGH)
When injected into cattle on a
daily basis. this hormone,
cloned through genetic
engineering. can increase
milk production by at least
30% per dairy cow. Because
of the already flooded milk
market BGH poses a serious
threat to dairy farmers. [t
has been estimated that
milk prices may fall 10-
15% within the-first three
years of the introduction of
BGH. It has been further es-
timated that the number of
dairy farmers may have to
be reduced 25-30% to re
store market eguilibrium.
Additionally. a congressional
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report concluded that the
use of BGH could cause an
historic shift in American
milk production from the
iraditional. smaller dairy
farms in the Northeast to
larger dairy farms in the
West. These dislocations.
and problems resulting
from similar biotechnology
products, will have dra-
matic social, economic and
cultural effects unless the
dissemination of genetically
engineered products is
strictly controlled Both na-
tionally and internationally.

mEthical Considerations

ates profound and difficult
ethical questions. Its use in
reproduction and genetic
screening brings unique
questions of discrimination.
exploitation of women, and
the prospect of a commer-
cial eugenics Moreover,
genetic engineerifig is be-
ing used to revolutionise
biological warfare through
the creation of ‘novel
viruses and bacteria that
could have catastrophic ef-
fects and initiate a genetic
arms race.

Most worrisome is that scien-
tists are crossing species
boundaries at an ever in-
creasing rate, Inserting
human genes into animals,
and animal genes into other
animals and plants. Many
recent achievernents sound
more like science fiction
than science fact. For ex-
ample, scientists have taken
the gene that emits light in
a firefly and inserted it into
the permanent genetic
make-up of a tobacco plant;
the tobacco leaves light up
24 hours a day. Researchers
have inserted _human
growth hormone ﬁﬂﬂﬂ into
the -geénetic code of rats and
pigs. the rats grow twice as
fast and twice as big as
normal. Scientists have
fused sheep and goat cells,
creating the geep, a half-
sheep, half-goat chimera.

Shnuld biotechnology be al-
lowed to play God, crossing
human genes into animals
and animal genes into
plants? These techniques
go far beyond any traditional
breeding of animal or plant
species. Cross-species ge-
netic transfers may be the

ultimate offence to the dig-
nity and integrity of the
bietic m#ﬂtr Prolo-
nged and expanded use of
these cross species engin-
eering feats could mean the
end of the natural world as
we know it.
Recently the Patent nd
Trademark Office of the LIE
granted the first patent on a
genetically eagineered ani-
mal. This regulatory edict.
the first-ever commercial
patent on animals. reduced
genetically engineered ani-
mals to the status of manu-
factured products. This de-
cision bodes ill for the fu-
ture. Will gen-
erations of children grow
up in a world where the ge-
netic codes of plants, ani-
mals apd humans are inter-
changeable and living things
are programmed as eng)l-
neered ‘ products with no
greater intrinsic value than
automobiles or toasters?

Conclusion

Before we allow the biotech-
nology industry and the sci-
entific community to push
society headlong into the
biotechnology revolution,
the American and interna-
tional communities need to
give thorough scrutiny to
the long-term environmen-
tal. economic and ethical
issues raised by this power-
ful new technology. It is
now clear that when society
commercialised the nuciear
and petrochemical revolu-
tions, it did so without first
resolving the 'hard’ ques-
tions about the ultimate im-
pacts of those technologies.
As a result we are now con-
fronted with a huge envi-
ronmental and societal bill
including undisposable nu-
clear waste, tloxic waste
dumps, acid rain, the
‘green house' effect. and
ozone depletion.

Let us hope that the world's

. leaders have learned from
these mistakes and this
time, with biotechnology,
will raise the important
questions before rather
than after the damage is
done. Only through this
kind of foresight can we as-
sure that human choices
will dictate the growth of
technology rather than
technology controlling the
future of humans. — Third
World Network Features

About the writers : Jeremy
Rifkin and Andrew Kimbrell
are with the Foundation for
Economic Trends in the
USA. '
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AN ELECTRIFYING BREW

HAT'S cooking, good looking? A lot more than traditional Scottish porridge; these

two campers are

their own electricity supply.

It is the latest device that could aid campers, caravanners, yachtsmen, surveyors, oil men

and a host of others who may get

stuck out in the wilds Just heat one side over a gas ring or a

flame and it will produce about 20W of power at 12V ... more than enough to power a small TV

set or charge a battery.

The Thermo Electric Generator,

can be heated to about

ahead of others that are under

by Dr Willie Duncan at Glasgow University, Scotland,

beuﬂuummum:unmcside whlhth:uther:uﬁmia
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electricity over a camp fire is a new technulugy. Dr Duncan’ believes that his_device is

t and which he claims are limited to 2

500C... and

are frequently damaged by overheating. This is said to restrict them to about 1.5V without

special circuitry.

This novel mini-power generator exploits a temperature difference of a.ﬁ-nut 5000C across the
semiconductor material in the cigarette-sized device, converting thermal energy directly into

electrical energy.

it is a technology that is still under development. Tests have proved that it will work but more
development is needed to produce a product for the mass market with a target price for the

complete assembly of about £50 ... making it a cheaper option than solar energy.

The device uses hundreds of tiny silicon thermocouple
surface mount technology

the tricky bit, so

s connected in series. Connecting them is
has been used to fix the ends

of the

thermocouples to printed circuit boards. A ceramic plate is bonded to the face which is
subjected to the heat source. Suitable heat sources are liquid gas, coal and wood.

One possible application in the longer term is in replacing alternators in cars. Alternators are

LPS

. relatively cheap, but deliver a higher current on load which is only needed for a relatively
short time while the car is running

| With a thermo-electric charger driven from the exhaust. it might be possible to eliminate fan

hdtaaruiaﬂthemhanimlan:iﬂarymmmcdwithﬂmﬂmmr and increase engine
performance.

'} The device is now in limited production in Glasgow. The first prototype was built by the
} ﬁmm:nmEMEngmmmmtﬁﬁhwumq as part of a three-
vear project for the Ministry of Defence. —
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I F you like cantaloupes ex

tra sweet or your waterm-
elons almost free of seeds,
than this is the province to
visit.

‘It is also in this arid
province, west of Beijing.
where Chinese scientists are
starting a drive to conserve the
greatest pool of melon genetic
material in the world.

Honeydews, watermelons,
cantaloupes and other varieties
grow on farms clustered over
90.000 hectares. The melon
region stretches from the east
of Lanzhow to the west of
Donghouh. '

The fruit provides bulk of
the income for Chinese farm-
ers here who patiently till
crowded fields with primitive
equipment.

. The large number of melon
varieties — and their unique
characteristics — has caught
the eye of Food and Agriculture
(FAO) scientists, working with
the Melon Research Institute
(MRI) here.

‘Gansu and surrounding
provinces have what is proba-
bly the largest melon gene
pool in the world,” they wrote
in a report to Beijing.

Genes are the ‘building
blocks’ of plant and animal
life. These are found in Gansu
melons,  which evolved over.
the years, and today are in
danger of becoming extinct.

One reason is Gansu melon
farmers are shifting to new
high-yielding varieties, some of

them developed in the labora- .

tories of MRI.

‘Saving the genetic diver-
sity. available in the old lan-
drace melon varieties is ex-
tremely important' and should
begin immediately,’ the FAO
team observed. ‘Each variety
should be identified, any out-
standing characteristics and
disease resistance noted, and
seed preserved for future use.’

(In like manner, interna-
tional institutes carefully save
seeds of rice varieties, wheat,
corn, potatoes, etc. in seed
banks to conserve their ge-

netic material.},

The FAO team noted that
plant disease, poor posi-har-
vest handling and lack of ade-
guate marketing structures
severally slice into the income
of Gansu melon

Insects, specially aphldu
inflict severe losses. And post-
harvest losses often exceed a

50 per cent.

ose melons thaf are
not lost to decay would often
not be marketable by Western
standards. because of excessive
bruising,’ the UN agency ob-
served.

The Institute has effectively

developed new melons with

by Nestor Cervantes

‘superior horticultural charac-
teristics.” FAO cited three with
gold skins and one green skin
honeydew.

'In what may be a major in-
novation,- a watermelon with
approximately 75 per cent
fewer seed4 than standard wa-
termelons’ has been developed
at MRI, the UN experts noted.

Today, the gold skin honey-

dew varieties, developed by

MRI, comprise over B5 per
cent of the total honeydew
melons planted in this
province. The seed use melon
variety, released in 1989, now
accounts for 50 per cent of the
seed use melons planted.

FAO urged increased em-
phasis on incorporating dis-
ease resistance into the insti-
tute's b g programme.

‘MRI should produce suffi-
cient disease-free melon seed
to meet growers' demands.
Impediments such as inade-
quate land, equipment, or
labour, simply must be cor-
rected.

Under its Technical
Cooperation Programme, FAO
provided disease-resistant va-
rieties and breeding lines for
MRI. These were evaluated in
1980 and the best adopted
were used in the next year's
breﬁding pmgrammc

| Biggest Melon Gene Pool
Threatened

‘Incorporation of these in-
troduce disease-resistant ge-
netic material into the existing
gene pool of the MRI', should
boost the rate at which
‘superior disease-resistant
melon varieties can be devel-
oped’. the FAO report pre-

dicﬁ::l.

he UN team urged gov-
ernment to increase MRI's
ability to produce sufficient
high guality melon seed. FAO-
provided equipment will allow
MRI to increase its seed out-
put by 500 per cent. But de-
mand for seeds will skyrocket
in the future,

Science-based skills will ul-
timately be the key to mod-
ernising Gansu's melon farms.
FAO, therefore, assisted in
training 50 specialists, in
protection. genetics, impro
seed quality, and crop im-
provement. And the UN
sent three specialists for ad-
vanced training in Australia
ahd the US.

But the link between labo-
ratory and farmers remain ex-
tension agents who need to in-
crease their contact with the
area's farmers, especially the

neglected peaa.nnta

. o c arzat:m umgrmﬁ

area, an
growers whn need assistance,
additional methods must be
utilised to distribute technical
production information, spe- .

. cially through printed litera-

ture,” FAO concluded. —
Depthnews Special

Time may run backwards _
" by Md Lutfor Rahman

IME might run back-

wards, if the expansion

of the universe halts.
This was suggesied by some
physicists. But this idea is now
in problems.

It is impossible for the uni-
verse to begin in an uniform
state with matter spread
evenly through space, go
through a cycle of expansion
and collapse, and end up uni-
form again. This was obtained
by Mr. Raymond Laflamme of
the Los Alamos National
Laboratery in New Mexico,
USA.

He finds that the universe
could start out disordered, ex-
pand, and then collapse back
into disorder. But NASA's
COBE satellite observations tell
us that our universe was born
in a smooth and uniform state.

The two distinct "arrows of
time” both point in the same
direction have puzzled the
physicists, In the everyday
world. things wear out, cups
fall from tables and break, but
broken cups never re-assemble

themselves spontaneously. So
here the arrow of time points
in the direction of increasing
disorder. In the expanding

universe, the arrow of time
points in the direction of in-

creasing separation of galaxies.

Long time ago, Mr. Thomas
Gold suggested that these two
arrows might be linked. If they
are and the exparnsion nflhe

univeru w!!n.- to rmr;f
the everyd Arrow time

would also r:verl: s0 broken

cups would re-assemble them- |

selves. These ideas have been
extended Iintoe guantum
Physics.

Murray Gell-Mann of the
California Institute of
Technology in Pasadena nnd
Jnmcs Hartle recently

univerle mﬂ@# thw

the universe was born in a
bang and will expand in a Hrﬁtt
time before collapsing into a
crunch, the "time neutral”
quantum theory could describe
time running backwards in the
contracting hallfl eof the
Umniverse's life.

without
could, for example. increase the performance of car engines,
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Solar energy

new kind of solar

ogy centre in Rheine. The technology invoived functions in a

similar way to a turntable at a yard. The house stands
on a concrete platform which is mounted on circular rails.
A twenty watt motor in the cellar moves the

180 tonne house. which silently and almost
travels lhﬂﬂﬂhthuﬂmﬂum_mln

lowing curse of the sun. At night the house is automdts-
cally back to its position. The house's
pyramid shape also means that the garden does not have to be

crammed full of solar technology.

The solar paneis are evenly distributed
where they collect enough solar energy to
house's electrical appliances and lighting system
the turning mechanism itself. Additional l:l:r is
accumulated in a cellar mﬁt-hh:hunmuc
heat through pipes in the floors and external
colourful house in Rheine cost roughly DM 450,000 to build.

The output of its solar cells is twice as high as that of
conventional solar building. The house is aiso rather luxurious.
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The windows in the roof can be opened to form
balconies, and you have a direct view of the
bedroom. which

!

sky from the
is located directly berieath the top of the

Virtual reality

g i armstadt offers tﬂ“

b . through computer
worlds

Martin Gobel., project

;imanager at the Fraun-hofer

§{ Institute for Graphic Data

h lrchnnlogy nf vtrtual reality will mm: to be more than just a

kind of Disneyland for computer freaks and that it will soon
gain a permanent place in working life.

Interested parties can find out how this technology works
in Darmstadt. The man in front of the monitor looks as
thm.qhhennrmt makeuphlammdwhﬁhcrhe“mmht

doing anything at all and yet he has just completely reorgan-
ised the arrivals hall at Riyadh Airport. Using the dataglove,
his oversized hand floated through the hall. silently and
effortlessly moving furnishings around until eventually the in-
terfor of the building had been compietely re-arranged.

Virtual reality technology allows humans %o intervene in
computer worlds, to move objects, modify, colours and shift
perspectives. This world inside the computer” enables -
architects to walk through the cities they are planning and
move their proposed high-rise buildings to and fro as they

please. Designers can change colours with a single movement

of the hand. It is conceivable that one day tourists will be able
to try out potential holiday destinations in advance using a
compu

ter.
The furniture-moving exercise in Riyadh is only one of the

many examples which the Fraunhofer Institute for Graphic
Data Processing is using
techniques of this kind.

to demonstrate the advantages of

Industrial materials

alleable and bendable
ceramic materials have

been developed in
Saarb-rucken

Scientists at Saarb-rucken's
Institute for New Industrial
Mate-rials have recently devel--
npcd what thcy refer to as

“nano powder”. °

Itmnﬂﬂaufllnmatunlmaﬂnlﬂylmlllmm
billions of which would fit on the head of a pin. The ceramic
particles are surrounded by an extremely thin lubricant film
which ensures that the individual particles do not stick to
mumtherhmmlhhtumfmnly This produces rather
surprising results.

The new industrial material can be forged, rolled and bent
. In the future ceramic materials of this kind

power station turbines and aircraft. and eventually even be

used to find a substitute for heavy and environmentally

harmful lead batteries.

Superconductmn
SQUIDs clnn‘ locate

S B o
cracks in concrete
Johann Hinken, the Julich-
based scientist, no longer re-
gards high-temperature super-
conduction (when elec-tricity
already flows without resis-
tance at 35 degrees Kelvin) as
a purely theoretical possibility.
His SQUID chip can be used
to monitor brain waves or
detect the fipest cracks in
buildings. In SQUIDs (super-
conducting quantum in-
terference devices) electricity
flows through a loop without
resistance. When a magnetic
field enters this loop, a gquan-
tifiable drop in voltage occurs.
SQUID sensors are so sensitive

that they are able to register magnetic fields twenty million
times weaker than the earth’'s magnetic field



