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The Electronic Media in the '90s

Coming — World TV Programmes

HE rating of the CNN

world tclevision news

scrvice went up  sky
high with its new  style
coverage of the recent war in
Iragg. Now CNN is being relayed
by many networks in many
parts of the world. In the
United States and Europe, TV
channcls devoted exclustvely
to news arc gaining popularity.

Even the TV nctworks in sev
eral developing countries are
using such feeds for their do
mestic viewers.

Fast changing ncw Llech-
nologics in Lthe satcllitc and
broadcasting fickds arc forcing
the broadcasicers o review the
patterns ol traditional TV pro
gramming in the third world

With the success ol interna
tional TV ncws services, Lhe
reginnal  programmes in
Europe had a successhul run,
originating from several coun-
tries such as France (lo
, Europcan countrics), Spain
* (Europe and S Amwrica), Italy
v (three scrvices)

: The BBC launched to World
v Serviee Televiston (WST] on
“ April 15; now limited to an

Europcan foolprint, but
planned for other continents
in the ncar future. The BUC's
strategy is to cash in on the
repulation built up by the
world [amous radio World
Service. WST is now on the air
for 18 hours a day ; and the
programme can be picked up
in N Alrica and in Russia west
ol Moscow. The currenl con-
straint is that the WST has to
be sell-inancing, like #s other
compelitors, according to
Hugh Willlam, the Programmes
Director of the BDBC World
Service Televiston.

NHIK Japan has also planned
to invade the world ol televi
ston, using fis ncw satcllites
(services delayed due o launch
mishaps] announced Kceniji
Aoki, NIIK's Managing Director
ol - New Media, at the 1991
Royal Television Sociely's
Fleming Mcemorial Lecture. He
unfolded Japan's new scrvice
with some telling statistics and
astute obscrvations. In
Europe, the number of Lelevi-
ston channcls will jump [rom
40 in 1980 to 250 by 1999
(120 currently). In Tokyo. the
annual TV programming hours

will jump from 118,000 to
463,000; crcating huge mar
kets. Information and soltware
have replaced fron ore and oil
as primary core trading prod-
ucts.

TV programme costing is
rising 17 per cent annually,
with fees for sports events
skyrocketing. For NHK it
means expenses o the tune of
US 87 billion in the next ten
years; facing a deficit ol $2b,
after including the revenuc
from licenee fees.

Kenj says that we are now
living in the multi-media age,
and TV broadcastcrs must [ace
multiple choices in manage
ment strategy; with competi
tion from cable ([optical),
HDTV, video and video disc

Now that it is possible to
iransmit news direct from a
site in another country to the
viewers around the world, the
rentral control is lost. The
vicwers are gelling accus
tomed to such independent
TV news transmissions [(CNN
is still centrally controlled],
and can build up their judge

ment values Mananmen and
the Gull): and hence expect Lo
be led in this manner in the
futurc. The broadcasters have
to be alert to this shifting
nceds of the soctety to diverse
v hues

Mobile/portable SNG
(satellite news gathcring) scts
now allow real-time delivery of
news over large arcas of the
globe. Since the cost is dear Lo
a single broadcaster, global TV
news network scrvice is under
contemplation by professional
agencics (even Asfaviston is
looking into iU It will take
some time before the dust ol
the debates seille down

Japam-has csltablished the
new Modia  Internattonal
Corporation lo projcct fts im
age to the shrinking world ol

lelevision
The compctition is

stiff, with regional satcliles
now coming in (Asiasat, Hong
Kong); but distribution is now
much ecasier with a large num
ber of domestic satellites now
on the waiting st feven in the
developing countries]. The
days of the caplive audience is

coming to an end (in the Third
World the VCPs are over-busy),
posing strategy problems for
the state networks.

Philosophically, the infor-
mation scientists are sulfering
in a miscrable internal debaie:
whalt o do wilh the surfeit of
information gushing out of the
clectronic media ? How to usc
it; how Lo store and sort it 7

And where is the time in cvery
24 hours 7 If processing of the
avaflable information takes

more time than it takes o usc
the information., then s 1t
worth it 7 At the fag end of the
200h century, the situation is
reversed: more input than the
oulput can handle.

Coming down (o the level of I

our hearths, walch the chil-
dren watching TV — then
walch them what they do
when not watching TV. We are i
in the Information Agc

The writer has worked for
over 40 year in broadcasting.

ENETIC engineering
G promises or threatens

— depending on your
point of view — to transform
the world's crops. Will 1it, for
example, remove the need for
chemical pesticides or
increase their use? For one
crop in Australia the answer
looks like: "Both.”

Resecarchers at the
Commonwealth Scientific and
Industrial Research
Organisation (CSIRO) in
Canberra have introduced into
one crop a genetically-engi-
neecred resistapce to the her-
bicide 2-4D and a buflt-in pes-
ticide against a specific pest.

The crop is a widely-grown,
locally -developed variety of
cotton, siokra. The techniques
could be used in other crops.

High-quality siokra was de-
veloped by traditional plant
breeding methods. Its leafl
shape gives it an open canopy
which makes insecticide ap-
plication more efllective.

This increases yield
about 10 per cent com
with more broadleaved wvari-
eties, says Dr Danny Llewellyn,
senjor research scientist at the
CSIRO Plant Industries
Division.

His research team is chang-
ing siokra much more quickly
using genetic engineering
techniques than is possible by
traditional breeding. One prob-
lem for farmers is cotton's
sensitivity to the herbicide 2-
4D, which is widely used on
wheat grown in the same ar-
eas.

If it blows on to cotton up
to B0km away it kills off the
growing tips, which retards ft,
extends the growing season
and can even wipe it out.

Cotton's sensitivity also
makes weed control difficult
with herbicides. Very few post-
emergence herbicides can be
used and these have to be ap-
plied manually with special
applicators. Usually, teams of
students are used in the holi-
days to weed the crop.

By introduction 2-4D toler-
ance into the plant, the spray
drift will not harm it and 2-4D
could be used to deal with the
weeds around. 2-4D is
biodegradable and breaks
down in the soil in a few
weeks, with many bacteria and
fungi able to do this, says
Llewellyn. He is transferring
that ability into the plant.

One of these bacterial — al-

by

Geneticists Build a New Kind of Cotton

In a single cotton crop genetic engineers in Australia have introduced resistance to a
herbicide and.built in a pesticide against a specific pest. The techniques could be
products like these socially or economically necessary?
Some green groups have their doubts. They also worry, reports Gemini News
Service, that farmers in developing countries may become locked into using new
crops that have to be bought from major companies. by Geoff Tansey

used in other crops. But are

caligenes eutrophus — grows
on 2-4D and uses seven genes
in breaking it down. "We
looked to see if a single step
deactivated Lhe herbicide,”
says Dr Llewellyn. It did. The
first gene broke down the her-
bicide into dichlorophenol.

"We isolated the codes for
it, modified it so it would work
in plant cells, then tried it on
a model system first belore go-
ing with cotton which takes
12-18 months."

They used quick-growing
tobacco plants for their model
to check if the resistance
could be transferred. When the
tobacco with the new gene was

grown and sprayed, it was 30
times more tolerant of 2-4D

than normal tobacco. Next
came the cotton ftself.

The desired gene is trans-
ferred into the plant using an-
other bacteria, agrobacterium
tumefaciens. This soil organ-
ism causes crown gall disease,
which produces tumours on
the stems of plants,

A small part of its genetic
material (DNA) occurs as a
ring, called a "plasmid.” It
causes the disease by transfer-
ring part of tiiis plasmid into
the genetic material of the
plant's cells, the chromo-
somes.

Engineering new genes

These cells when mixed
with plant cells now
transfer beneficial gene
into plants DNA

Tumour—causing
gene is ‘cut’ from|
plasmid DNA

Llewellyn's team removes
the disease-causing bit of DNA
in the plasmid and replaces ft
with the first gene from the
bacteria that breaks down the

2-4D.
When the plasmid is re-
turned to the agrobacterium

and mixed with chopped up
scedling stems or leaves, the
bacterium transfers the new
gene to the plant cells.

In order to select out the
cells which contain the new
DNA, a second gene resistant
to antibiotics is also trans-
ferred. By treating the mixture
with antibiotics, only those
cells which contain the new
DNA survive.

For cotton, these cells are
grown on nutrient moedia until
they organise themselves like a
seed. This embryo is puljed off,
made to germinate and give a
shoot which can be planted in
sofl and grown to maturity. It
takes 12-18 months to get a

transformed plant — called a
transgenic — back.

It 1s the iirst time this
transfer has been done for cot-
ton in Australia and Llewellyn
is now awaiting permission to
grow the new transgenic plant
outside.

However, he {8 not content
with one gene giving herbicide
tolerance but is also introduc-
ing a gene to produce a pesti-
cide inside the cotton plant.

This will reduce the num-
ber of pesticide sprayings
during the growing season.
Currently cotton is sprayed 12-
14 times and pests are becom-
ing resistant.

This time, he is introducing
a gene from Dbacillus
thuringiensis (BT). which pro-
duces a toxin that poisons the
cotton budworm caterpillar
(heliothis armigera). The toxin
is harmless to humans and this
method could be used for
other plants, he says.

With the BT-toxin gene in-
serted, the plant produces a

protein which the insect cats
when it nibbles the plant. The
contents of the insect's gut ac-
tivate the toxin and break it
down to smaller toxins which
kill the insect.

Monsanto has already syn-
thesised a gene to make the
BT -toxin in the plant and

CSIRO has signed an agree-
ment with them to use this ar-

tificial . Monsanto will get
a percen of the seed ‘
assuming tests of the cot-

ton prove fts worth.

In future, Llewellyn expects
plants will have a pyramid of
insect resistant genes built
into them to counter the dan-
ger of insects becoming resis-
tant to a particular toxin.

However, not everyone is
happy with the development of
these transgenic plants and
animals. In Europe, the
German greens are campaign-
ing to have the first transgenic
crop to be grown outside,
petunias with a from
maize and resistance to an-
tibiotics, to be destroyed.

They fear the environmen-
tal consequences of unleashing
new plants and animals into
the environment.

A well as using safety, effi-
cacy and quality, in evaluating
the new organisms they want a
fourth criteria — need. Is the
new product socially or eco-
nomically necessary?

Others are concerned about
the impact on developing
countries, fearing that farmers
may become locked into using
new crops and animals that
have to be bought from the
major companies, which any-
way have used plants and ani-
mals from developing coun-
tries in developing the prod-
uct

David Cooper of Genetic
Resources Action International
(GRAIN) says: "Generations of
small farmers in developin
countries have selected
nurtured an impressive array
of plant varieties which pro-
vide the genetic basis on
which we all .

They are calling for access
to genetic resources to be
guaranteed, a funding mecha-
nism to promote conservation,
access for Third World coun-
iries to biotechnologies like
genetic engineering and |
strengthening locally based re-
search and development using
rural people’'s knowledge and
skills. — GEMINI NEWS

height as sudden ice
formation increases the
load on its wings. An inbuilt
sensor on the wings signals a
microcomputer to change the

., configuration of the aircraft for
more lift.

Walls of an office building
. begin to develop stress due to
. a hurricane but the inbuilt sen-
sors immediately activate
braces to prevent the walls

from swaying.

A room gets overheated by
sunlight and immediately the
window glass changes colour
to reflect sunlight bringing the
room temperature down.

These are the intelligent or
smart materials that respond
to their environment just as a
chameleon's skin adapts to its
su or like a tree leaf
curling protectively

Aﬂmrnﬂhegln- to lose

in a

Man's increasing ability to
creale new materials by ma-
nipulating the atoms of
molecules of existing ones is

Intelligent Materials

the impending failure but also
to take corrective action.
Photochromatic glass is one
such smart material. It dark-
ens in bright sunlight to lessen
the glare in spectacle lenses
then clears quickly when the
wearer moves out of the sun.
Another class of intelligent
materials is the shape memory

alloy (SMA) so called because it

can be deformed or distorted
in any [ashion but remembers
its original shape to which it
reverts when heated to a right
temperature.
The Japanese have invented
a hrnau[ler: reinforced with
frame of shape memo
that would collapse wgﬁeﬂg
gnrmcnt was being laundered
ut regain its precise shape
and size before it was worn

again.
Already in market are heat

shrinkable plastic sleeves
made thro the process of
irradiation. sleeves are

ideal for insulating electrical
and telephone cables because
they shrink when exposed to
heat umd the grip on the
wires providing an excel-
lent seal. '

A nickel-titanfum alloy
called NITINOL is the most

by Dr K S Jayaraman

commercially important SMA.
The ability of this alloy to re-
verl to original shape when
heated to right temperature is
exploited to create a variety of
products like nails, suture
clips, splints (used in bone
surgery) and sell-spreading
satellite antenna.

The shape memory effect
remained a curfosity since
1932 until 1969 when an
American company under a
military contract developed
the pipe connectors for F-14
combat aircralt using SMA
containing nickel and titantum.

AJ company has in-
troduced heat detection
springs made of SMA. These
springs installed in air condi-
1tioning ducts are designed to
detect heat and to shut off
ducts to prevent smoke, flame,
and poisonous gases [rom
reaching other rooms. r

Applications of SMA are
sceveral. Clamps made of SMA
can open and close without any
mechanical strains. Plane sur-
face could be covered with
bumps and indentlations.
Straight wires can take spiral
shapes.

In the biomedical sector,
especially in orthodental field,

the super elastic effect of SMA
is already in use for making
arches.

+ The SMAs are also expected
to bring about radical changes
in the field of constructions,
acronautics, space and optics.
Even the art world is taking an
interest in these remarkable
malterials.

The French firm "Sourian”
which has been actively con-
cerned with SMA since 1983
is now trying to develop cop-
per based memory alloys.

Another firm "Cezus" which
makes 20 kg to 60 kg ingots of
SMA is now p to manu-
facture semi-finished goods:
bars, wires, sections, plates,
sheets and pipes.

Of late the shape memory
effect has been discovered in
resins and rubber.

Four Japanese companies
have developed a shape remory

resin called "ASMER". At room
temperature it behaves like a
resin while at temperatures
above 60 degree (C) it behaves
as a rubber.

The companies anticipate a
wide range of commercial
applications for ASMER from
acoustic insulation and vibra-

- oped a line of intelligent poly-

tion control to shoe padding
and artificial flowers.

In India the Surana Udyog
group of industries has estab-
lished a new unit in Hyderabad
for indigenous manufacture of
heat shrinkable cable jointing
kits and plastic wire connec-
tors. :

Other SMAs are yet to at-
tract Indian industry but they
have already been developed at
the Bhabha Atomic Research
Centre (BARC) and the
National

Laboratory in Calcutta.

At BARC work is going on to
develop Nitinol SMA hydraulic
pipe coupling and fasteners us-
ing SMA. BARC scientists have
also produced a rotary shape
memory heat engine generat-
ing up to 70 rotations per
minute. - :

Scientists have also devel-
mers or gels that could prove
useful in a e of applica-
tions from sell focusing con-
tact lenses to minfature sys-
tems for deltvering drugs to

specific parts of the body.

The latest gel developed at
the Massachusetts Institute of
Technology in the United
States is un . It shrinks to
one thou th of its original
size when exposed to visible
light from a laser and then
swells back once the light is
removed. |

Metallurgical }

Potential business from Asia's

computer industry

DHAKA TUESDAY AUGUST 27. 1991

Science and Technology s ————
‘Computers Talk Asian

Ad-nca'lph.‘fmmd reports.

HONG KONG — With Asia
to be the world's

st computer market

the next decade, over-
taking Europe and Neorth
America, research to perfeect

Mnn»hnw software sys-
tems has stepped up.

According to the Hong
Kong-based magazine,
Electronic Business Asia, rapid
economic in Asia cou-
pled with recesston and slow-
ing growth in traditional
Western markets mean that
demand for systems
in Asia will the West
by the year 2000.

Economic growth is
to double that of Nort
America and Europe over the
next few years, economists say .

In addition, the trend
among Asian countries like
South Korea and Talwan to
move towards less labour-in-
tensive, high-technology
manufacturirig and countries
like Hong Kong and Singapore
from manufacturing-based to
service-led economies will
further boost the demand for
computers and appro te

ppropria

The market for information
technology In most Asian
countries has by an aver-
age of 26 per cent a year dur-
ing the 1980's.

Even with much lower
growth in the next decade,
Astan markets are now large
enough to justify the develop-
ment of products geared to
their national needs.

Where once the Industry
balked at the mammoth task of

equipment.

Countries |like Korea,
Tatwan, China and Thailand
that have virtually no tradi-
tion of English- educa-
tion appeared to mak-

ing do with expensive and
often outdated

Mcanwhile, former British
colonies like Hong Kong.
Malaysta and India, and coun-
tries where English is
taught like the Mwm

forge ahead, keeping pace with
the West.

economies has the

high-performance
to its language to complicated

what the rest of the Asian
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How Foodstuffs are
Produced 1n
- Laboratories

UMANS and mammals

are dcpendent  on

certain amino acids in
food, as they themselves arc
nol capable ol producing these
fundamental ingredicnts of
protcins by means of metabolic
processes. Consequently, appr-
oximately 500,000 tonnes of
amino acids are produced
annually as additives for fodder
and [oodstulfs world-wide.

During a project conducted in
conjunction with industry,
scientists at the Forschun-
gszenlrum Julich (Research
Centre Julich) have recently
discovered further oppor-
tunities (o increase Lhis
production even more with the
help of biotechnological pro-
CESSCS,

To synihesize prolein, ap-
proximaicly 20 different amino
acids are required, which

New Species
of Dinosaur
Discovered

A previously unknown spe-
cies of dinosaur lived in
Germany at the dawn of the
Jurassic period some 185 mil-
lion years ago. These animals
were armored, two meters
long, quadrupeds and plant-
eaters. This surprising an-
nouncement was made Dr.
Hartmut Haubold of Halle. In
the Swiss journal Revue de
Paleo-biologie, he describes
the evidence on which he
bases his conclusfon: a skull 14
centimeters long and several
bones. The remains were dis-
covered by the paleontologist
Dr. Werner Dmst in a clay pit
near OGreifswald in Meck-
lenburg-Western Pomerania in
1963, but a chain of
unfortunate circumstances
prevented their significance

from being recognized for a

long time.

In Spring, 1988, the find
was handed over to Haubold,
who concluded that it repre-
sented a hitherto unknewn
species of armored
Ornithichiar. The spinal bone
plates are evocative of the
Stegosaurus, which emerged
45 million years later. Haubold
has given the "new dinosaur
the generic name Emausaurus;
the first part was taken from
the initials of the Ernst Moritz
Arndt University in Greifswald
where the find was first stud-
jfed. In honor of Werner Ernst,
he added the species name
ernsti.

plants and microorganisms can
produce. Animals and humans,
on thc other hand, must re-
ceive most amino acids [rom
their food since, due to the ab-
sence of the appropriate en-
zymes, the synthesis of some
amino acids in not possible.

This has consequcences, par-
ticularly when it comes to
f[attening animals. As the
metabolic absorption of animal
fodder depends on the content
of the amino acid which is
present in the smallest
amount, the correct composi-
tion is of importance. As a con-
sequence, 100,000 tonnes
each ol methionine and lysine
as well as 300,000 tonnes of
glutamate arc produced annu-
ally as fodder additives world-
wide.

Lysine and glutamate are
produced with help of the
bactcrium Corynebacterium
glutamicum and a fcw near rel-
atives. The molecules of each
amino acid occur in to struc-
tures, the D-and L-form, which
are mirror images of each
other. Organisms, however,
can only utilize most amino
acids in the L-form. while the
D-form is excreted. As both
forms occur in chemical syn-
thesis, it is no match for the
bacterial production method,
which oply produces the L-
form. Mcthionine is an cxcep-
tion in that it can be utilized
in both forms and is thus syn-
thesized.

As the bacteria only pro-
duce amino acids to salisfy
their own nccds, L-lysine is
not excreted by the wild
strains of the bacteria. The en-
zymc aspariale kinasc regu-
lates this production process
intcrnally. It plays a strategi-
cally decisive role in the syn-
thesis proccss.

In the actlive
sltate it transforms an initial
substance, aspartate, inlo an
intermediale product, which
can then be built up further
into four amino acids in several
stages : L-lysine, L-methionine,
L-threonine and L-isoleucine.

This enzyme conlains sen-
sors for lysine and threonine
in the form of reccptor siics.

The amino acids attach them-
selves o Lhe enzyme, thus
changing its shape so that it
can no longer form intermedi-
ale products. If the amount of
amino acid decreascs as resull
of ccll processes, the allached
molecules leave the enzyme
once more and it can react fur-
ther. Bacteria which, due to al-
tered genetic information,

which
mnlfmﬁmwmlw

nzymes pale
in the production and
that the quanties of the en-
zymes — unlike the casc with
numerous other bacleria —
remain constant. Therelore,
the production control de-

s solcly on the aspartiale
kinasc. If this mechanism fs
blocked, the amount of lysine
produccd should depend solely
on the amount of enzyme cm-

ployed. |

In order Lo bear oul this
theory, the deoxyribonucleic
acid (DNA) of Corynch-
aclerium, which contains about
2,000 genes, was lested for
the genes for these six
enzymes in the Institute for
Biotechnology al the Forschu-
ngszentrum Julich. When
were discovered and -
they were cmbedded iIn
plasmids, the ring-shaped DNA
chains which contain some of
the genctic material of
baclcria.

Thesce plasmids were
introduced into the bacterium
Escherichia coli and multi-
plicd. In this way, a large
amount of enzyme gencs was
obtlained, which could be im-
planted back into the Coryne
cbacterfum, thus resulling in a
clear increase in the lysine
production. In the laboratory
an incrcase f[rom ap-
proximalely ten lo almost :0
grams per litre of culture lig-
uid was achieved.

However, it became cvident
that only a fraction of the sur-
plus produclion of the bac-
lerium is emilled and, conse-

, a protein which -
mu{h :l:l‘ﬂﬂh’"“.r nm
cell walls for this amino acid is
being sought. Furthermore, it
is planned to L-threo-
nine and L-isoleucine synthesis
in order to increase the pro-
ductivity of these amino acids
which are of economic inter-

est.

The results of this re-
search work, supporicd by the
Bundesmindsicrium fur Forse-
hung und Tee (Fedcral
Minist for Research and
Tech , are being imple-
menled industrially the

ssa AG iIn Frankluri, a

ilonal and reno-
wned poducer of amino acids.
— Peter Bensberg



