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The State of the Art

by T Yoshida
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HE 1980s and early 1990s have seen rapid advances in
htotechnologies on many frents, Here (s a sample ol
achievements and prespects.

Pharmaceuticals

Today...

production by microbial or animal cells of

horménes. substances for breaking down blood clots. bloed
coagulants, lymphokins, tnterferons (anti-caneer], vaccines
against viral, bacterial and parasitic diseases ( e. g hepatitis B

and C, schiglosoimiasis. malarial.
Breakthroughs may occur in the flelds of

And tomorrow

anti-Aids vaccines or drugs and anti-cancer medicines.

Disease-resistant Plants

Today... Progress has been rapid since 1982. when the
first transgemic plant was created, Several dozen plants have
since been modified to increase growth performance and
resistance to viruses and other pathogens. In 1994, several
hundred trials were being carried out on transgenic plants in
Europe, North America. Japan and Australia.

And omorrow...

Some of the transgenic plants already

{ested (potato. cotton, rapeseed. tomato, tobacco, soybean)
are expected to be marketed by the mid-or late 1990s. A
transgenic tomato variety with a prolonged sheil-life (USA) is
already being marketed; this will also be the case for a virus-
resistant tomato variety (Japan). However, delays due to safety

requirements. public

concern and

the need for more

research may slow down large-scale marketing of genetically
modified crop species betwgen now and the year 2000.

New Foods

Today... Bioconversion of starch into sweet

products, food

flavours and enhancers. fruitjuice processing; derivation of
amino-acids and other nutrients. pigments and vitamins from
micro-algae; new foods from fermentation; cheese-making
enzvmes. lactose-free dairy products. yeast hybrids.

And tomorrow... Products that may be marketed by 1995

include genetically

modified, baker's yeast,

new food

colourings and ingredients, high added-value compounds
irom plant cell and micro-algal cultures. by the end of the
century we may see genetically modified food bacteria for
flavour and guality, modified food enzymes, novel biocatalysts
lor food processing. and increasing numbers of rapid biotests
and biosensors for food contaminants or pa

Faster-Growing Alm ]

Today... Already in

commercial

exploitation are:

diagnostics, new vaccines and drugs, invitro fertilization and
embryo transfer in domestic animals, growth hormone
administration to increase growth and milk yield, feeds and
feed additives. So far no transgenic domestic animals are on
he market. Transgenic animals such as a transgenic mouse
carrying" a human cancer gene have been used in the
laboratory as human disease models.

And tomorrow... Between now and the end of the century,
the development of fish, pigs and cattie with“rapid growth
potential through the insertion of growth hormone genes,
mproved carcass qualdy and, for cattle, increased milk
vield.is expected to be rapid. Gene transier may also lead 1o
the multiplication of genetically superior animals through the
development of disease-resistant breeds.

More Productive
Fish and Algae

Today... Growth hormone genes from rainbow trout have

heen inserted

into a number ol other commercial fish

species. No transgenic fish have yet been patented. A wide
range of proeducts derived from microalgae are used in the
manufacture of food stuffs, cosmetics, dyes, paints, paper,

textiles. etc.

And tomorrow... Vaccines for disease and stress control in
daqjuaculture is a probable growth area. In Scandinavig nearly
all trout and salmon produced by aguaculture are vaccinated,
compared to 5 per cent ten years ago. Promising new

antibiotics, anti-cancer agents and food additives will be

developed.

The writer is a Professor at the International Centre of Co-
operative Research in Biotechnology. Faculty of Engineering.

Osaka University.

Courtesy — The UNESCO Courier

New Light Bulb Offers
Energy Efficiency

newl: invented lght

A bulb could offer signi-
ficanl energy savings

- and better light — to future
wsers worldwide, according to
the IS Department of Energy.

reports USIS,

On October 20 the US
[epartment of Energy (DOE)
announced it was "inaugurating

the use” of the new kind of |

The new kind of arfifisial light
- onsists of a buib filled with
inert gas and a small
amount of sulfur that is
bombarded by microw-
aves fo produce luminesc-
ence. The Washington Post
wrote, "One golf-ball-sized
sulfur bulb, when irradiated
by the kind of compact
microwave generator fou-
nd in ordinary kitchen ovens,
puts out as much light as
hundreds of high-intensity
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lighit 'bulb in experimental in-
sl4llations at its Forrestal
Headquarters Building and at
the Smithsonian's National Air
and Space Museum in
Washington, DC.

The new lighting technol-
ogy. DOE sald in a written
statement. is most likely to
take the form of "high quality,
high-efficiency illumination for
large indoor or outdoor
spaces’ once it is made com-
mercially available.

The new kind of artificial
light consists of a bulb filled
wilh inert gas and' a small
amount of sulfur that is bom-
harded by microwaves to pro-
duce luminescence. The
Washington Post wrote, "One
golf-ball-sized sulfur bulb,
when irradiated by the kind of
Compact microwave generator
found in ordinary kitchen
ovens, puts eut as much light
as hundreds of high-intensity
mercury vapor lamps.”

A small microwave genera-
tar at the base of the bulb
bombards the inert gas, heat-
ing it. The hot gas energizes
clectrons in the sulfur, ich
then emit a large amount of
visible light. The bulb itsell is
rotated quickly by a motor to
cool it — otherwise it would

melt.

Christine Ervin. an official
at DOE. called the technology
‘acdhvanced and promising.” no-
Ling “it can save large amounts
of energy and at the same time
deliver more quantity and bet-
ter quality light.” She added
the technology could improve
lighting of public spaces while
benefiting "the economy and
the environment."

After the new lighting ar-
rays were installed in the
Forrestal Building, they re-
duced energy usage "by more
than 60 per cent” for that area.
Ervin said. DOE estimates that
the cost of lighting large areas
in the United States is $8,000
million a year, so if the new
bulb is widely used savings
could be significant.

According to DOE, the new
lighting has attractive optical
fualities, “closely simulating
sunlight.” i

In current test arrays. two
small bulbs are put into each
end of a 72-metre-long reflec-
tive plastic "light pipe.” One of
these pipes now lights arl area
that had been lit by 240 175-
watt mercury lamps in the

Forrestal Building, producing”

four times as much light at one
third the cost.

Experts note the "new-fan-

gled” bulb emits less ultraviolet'

light than traditional large-area
lighting, making it easier to
avoid damaging displays or
works of art. In addition, the
new kind of light, which is op-
tically somewhat similar to
sunlight, seems to be good for
growing plants.

At the morhent. nobody
knows how long the new bulbs
will last. Since they do not
have electrodes, there are no
filaments to burn out — so they
may last a long time. Light out-
put doesn't seem to diminish

after extensive use — and since:

this high-efficiency lamp does
not make use of mercury,
there is ro toxic mercury to
dispose of. |

The bulbs were invented by
Fusion Lighting, a small firm in
Rockville, Maryland, with
sponsorship from DOE and
other government institutions.
The light pipe techn was
developed by AL Whitehead of
Vancouver, British Columbia.
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ANCER is a malignant,
‘ invasive, cellular tumer
that has the ability to
spread through out the body or
body parts. More tham 100
clintcally distinct types of
cancer are recognised. However
most of them can be grouped
into lowur categories.

|. Leukomias: Abnormal
members of white cells are pro
duced by bone marrow

2. Lymphomas: Abnormal
number of lymphocytes-la type
of white cell) are produced by
spleen and lymphnodes

3. Sarcomas: Solid tumors
grow from derivatives of embry
onal mesoderm. such as con
nective tissues, cartilage. bone,
muscle and fat.

4. Carcinomas: Solid tumors
grow from epithelial tissues. the
most common form of cancer,

Cancer has three major
characteristics; hyperplasia.
anaplasia amd metastasis.
Hyperplasia is uncontrolled
proliferation of cells. Anaplasia
is structural abnormalities of
cells and metastasis is the abil-
ity of a malignant to detach it-
self from a new tumor and
establish a new tumor at an-
other site within the host.

Cancer is caused by abnor-
mal activation of cellulargenes.
These abnormal genes are
called oncogenes. The probabil-
ity of mutatiogs can be in-
creased many fold when a per-
son is exposed (o certain
chemical (eg, carcinogens),
physical ifritants (such as con-
tinued abrasion of the lining of
food) or biological factors (in
this regard it can be said that in
many families there is a strong
heriditory tendency to cancer).

For long term. microbiolo-
gisls entertained the idea that
cancer might be caused by
viruses. But for many years
these discoveries were not con-
sidered relevant to the cause of
human cancer. However, recent
studies have greatly strength-
ened the likelihood of their in-

as a consequence of natural in-

t fection or after experfmental

inoculation.

By definition, tumor viruses
are agents that can produce
tumors when they infect ap-
propriate animals. Such tumeor-
inducing viruses are called
oncogenic viruses. Mentioning
about interaction of tumeor
viruses with host cells, it can be
said that host cells are either
perimissive (cells which support
virus growth, i.e. cells which are
transformed) or nonpermissive
(cells which are not trans-
formed).

Depending on the nucleic
acid, viruses can be grouped
into two categories: DNA con-
taining viruses which contain
DNA as genetic material and
RNA containing viruses which
contain RNA as genetic mate-
rial. Both have been found ca-
pable of inducing cancer in
animals.

With DNA tumor viruses, eg.

oS N e

by Saqib Hussain Shirazi

SV 40, the viral genome con
tains "early” and "late” reglons
The late region consists of genes
that code for the synthesis of
coat proteins. they are not ex
pressed in transformed cells.
The early is eXpressed
soon after In of cells; It

contains genes that code for

cells (0 stay transformed

Five families of DNA contain-
ing viruses have been shown to
contain members capable ol
tumor induction or cell trans
formation

|. Papova viruses: These are
45-85 nm in size (l nn = 10-9
meter]. These have double-

ﬁ
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The process of crossing-over between homologous chromosomes to
gencrate recombinant chromosomes.

early proteins; for example, the
SV 40 tumor antigen (T). which
are necessary for the replication
of viral DNA in ve cells
and for the transformation of
nonpermissive cells. The trans-

forming protein must be con-

tinuously synthesized for the
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stranded circular DNA. Each of
these viruses contain 5-8 genes.

2. Adenoviruses These
viruses are 70-90 nm in size.
These viruses also have double
stranded DNA virus of this
group contains 30 genes.

3. Herpes viruses : Viruses of

Virus as a Cancer Causing Agent

this group are grouped into (wo
groups a] Naked herpes
viruses these do not centain
capsid envelop; bl Enveloped
herpes viruses, these viruses
are enveloped by capeid pro-
tein Naked viruses are 100 nm
and enveloped viruses are 200
nm in size

4. Pox viruses: These viruses
are large. brick shaped
(diameter 230x400 nmj} with a
linear genome of double
stranded DNA

5. Hepatitis B Viruses: On
the basis of their physical and
chemical properties, hepatitis B
have recently been classified as
a new virus family One strand
of their DNA is incompilete and
variable in length, these viruses
contain DNA polymerase (an
enzyme required for DNA syn
thesis in cells) that complete the
strand length.

RNA viruses are now classi
filed as retroviruses because
they contain RNA directed DNA
polymerase {(on reverse tran-
scriptase). After virus particles
are absorbed and penetrated by
host cells, the viral RNA serves
as the template for the synthe-

- sis of viral DNA through the ac-

tion of reverse transcriptase
(this is an exception, nortnally
RNA is synthesized by DNAJ,
DNA then enters into the most
genome where it remains dor-
mant. But when it is activated
by certain carcinogens it may
transform normal cells into
cancer cells.

Four morphologic groups of
extracellular retroviruses as
well as intracellular form are
known.

1. A-type particles: These oc
cur only intracellularly and
consist of a ring shaped nu-
cleold surreunded by mem-
brane. For example, rous sar-
coma virus of chicken.

2. B-type viruses : These
particles are 100-130 nm in di-
ameter and contain an ecentric
nucleoid; eg. leukomia viruses
of birds.

3. C-type viruses : These
particles are 90-110 nm in di-

" ameter and the nucleoids are

centrally located, eg. mam-
maliar sarcoma viruses.

4. D-type viruses : This type
of retroviruses are poorly char-
acterized. Immature particles
are ring-shaped. The mature
particles are 100-200 nm in di-
ameter, contain ecentric nu-
clecid, eg. human retroviruses.

it should be noted here, the
theory, 'virus causes cancer .
has not been established yet.
Scientists are trying to establish
the theory. Research is going on
for establishing the theory. Few
years ., Professor Robert
Gallow (discoverer of HIV virus
which causes AIDS] claimed
that one kind of retrovirus
causes leukamia (blood cancer]
but his claim was not accepted
by 'Royal Society of Science' in
London. Many scientists are
still trying to prove the theory
but nobody kniows when they
will become successful.

Computer is an automatic
'Aelectrﬂnic machine that
can accept data, store
vast amount of information and
perform arithmetic at high
speed to solve complex probl-
ems. Without human interv-
ention Computer can process
long sequence of instructions
(called a programme) and solve
a variety of problems ranging
from making as payroll sheets,
to scientific problem, such as
the calculation of satellite
trajectories. |
Based on the operating
principles, computer can_be
classified into one of the follow-

ing Lypes.
(i) Digital Computer

Concept of Computer and Combaﬁn

by Hasan Sadiqur Rahman

(i) Analog Computer

(i1} Hybrid Computer

In Digital Computers the op-
eration is essentially done by
counting. All quantities are ex-
pressed as discrete digits or
numbers. Digital computers are
useful for evaluating arithmetic
expressions and manipulations
of data (such as preparation of
bills, ledgers. solution of simul-
taneous equations, etc).

In Analog Computers, the
computation is carried over by
changing a physical quantity
which is a continuous function
of time e.g. voltage, current etc.
This types of computers are not
used in data processing; they
were preferred in the Scientific,

Engineering or in Defence ap-
plications. Now Analog
Computers are not used fre-
quently.

Computers which combine
features of analog and digital
types are called hybrid com-
puters. A majority of the com-
puters used in the world today
are digital.

According to the computing
ability and input/output,.device
handling capabilities the com-
puters are classified as follows:

(i) Microcomputer or perr
sonal computer— A microcom-
“\puter or personal compuiter is
the smallest general-purpose
processing svstem. Functionally

it is similar to any other large
system. Microcomputers are-
self-contained units and usually

designed for use by one person
at a time.

(2) Minicomputers — A mini-
computer is a medium-sized
eomputer that is more costly
and powerful than a microcom-
puter. An important distinction
between a micro and a mini-
compiter is that a minicom-
puter is usually designed to
serve multiple users simultane-
ously. Minicomputers are the
popular data processing sys-
tems among the business or-
ganizations today.

[3) Mainframe computers—
Computers with large storage
capacities and high speed of

processing are known as main-
frame computers,

(4) Supper computers—
These have extremely large
storage capacities and comput-
ing speeds which are at least 10
times fastér than other comput-
ers. The super computer is used
for large scale numerical prob-
lems in scientific and engineer-
ing disciplines.

Computer is a problem-
solving machine. It is widely
nowadays. However. it cannot
be said that the computer is
suitable for solving all prob-
lems. It is sometimes more eco-
nomical to solve relatively sim-
ple problems and problems tha
occur infrequently by mechani-
cal methods. It on the other
hand, a problem requires the
processing of a large volume of
input or output, is repetitive in
nature, or requires great pro-
cessing apeeds and accuracy, it
may be worthwhile and neces-
sary to use a computer. There
are, of course, problems that
cannot be solves without com-
puters. For example, in a space
craft-launching operation data
relayed to the ground by a
spacecraft must be analyred in-
stantaneously to allow con-
trollers i make- on-the-spot-
decision; enly a computer can
record and the mass of

data fast enough for such deci- l

sions.
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HE first ever World Soie
I nce Report. prepared
and published by
UNESC(O. was launched in
Mairobi by the Director
CGeneral Mr Federico Mayor on
February 14 this year There
was a simukanegus launch n
New Delhi by Prof M G K
Menon, Member of the Rajva
Sabha and former President of
the International Council of
Scientific Unions

The Report. which is to be
published every two years
shows that although the appli
cation of scientific discoverjes
has the potential to affect ev
eryone. whether in the fight
against disease or in providing
for our energy needs. overc
oming shortages of food and
waler or generally improving
the quality of life. it is only the
privileged few who feel the
benefits of science

"The Report.” said Prof
Menon. "has been put together
by distinguished individuals
The four review articles. | e,
on maths, physics. chemistry
and biology. are an update of
recert developments in these
fields which you cannet bring
together om your own. There |s
an enormous amount of very
valuable information here. ™ he
added.

Just a handful of industrial
izéd couniries carry out over
BO per cent of the world's re
search and development activi
ties. Most Latin American
countries spend About US$10
or less per head on R&D,
compared to US$300 per head
in most European countries
and over US$400 in Scand!
navia, US$ 600 in the USA and
almost 700 in Japan.

But comparing absolute
sums of money spent can be
misleading., says the report
Instead, the proportion of
their wealth or the GDP spent
on R&D makes comparisons
easier. While Japan, the US
and Europe still come out on
top. surprisingly. the newly
independent countries 6f Asia
spend more of their wealth on

R&D than some European
countries, Australila and
Canada.

What these figures hide,
however, is the way science
and technology is used within

| World Science Report

the national economy . {Japan
o MlAance. may spend more
bt i b-.:hlniws very Hitle] s
incereasing rodle Iin creating
wealth, says The Repori, s
puiting a strain on basic re
search even developed
rountries with a strong aca

demmic tradition

PBut basic research is
luxury. While many of its eco
nomic and social benefits are
not immediate [t helps n
crealing a capaciltv (o ask new
questons and solve problems

skills which
Ay long-term
S IeTICE

Despile onbstacles
countries produce excellent
acientists, including Nobel
Prize winners. But starved of
factlities and intellectual stim
ulation at home. they are often
rempted to go abroad. Many of
the partnership programmes
mentioned in the report aim
specifically at helping scien
tisis mamtain high standards
no matter where they are

Dol &

must underhe
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Science may seem like the
answer (o the worlds prob
leme but not evervone sees it
in this way. In the industrial
ized world, the public is
growingly apprehensive about
sclence, a0 much so that there
IS a4 Serious campaign (o un
prove ils image through the
media, science fairs and muse-
ums. Biotechnology or genetic
engineering offers the
prospect of Increased freedom
from illness and malnutrition
But ordinary men and women
are uneasy about genetically al-
tered foods or what may seem
like Frankestein experiments
with human life

‘This document,” said Dr
John V Kingston. Director of
New Delhi's UNESCO office, "is
valuable gquarry for policy and
decision makers involved in
the application of science and
technology for development.”
Since this is the first report of
its kind. he added. its
overview |s limited because it
covers only the basic sclences.
"We hope that subsequent re-
ports will deal with topical
themes — engineering, com-
puter technology or the envi-
ronment.

Courtesy — UNESCO

How Assam Lemon came
to Bangladesh?

by Dr S D Chaudhuri

SSAM Lemwon botanica-

lly known as Citrus Le-

mon, Burn is now a very
popular citrus fruit in Bangla-
desh market and because of its
staggering fruit habit, it is
available almost all round the
year. Assam Lemon is a
profusely bearing plant. as
much as 200-500 fruits can be
collected throughout the entire
year. It's price vary from 4 to 20
Taka for every hak (4 [ruits) de-
pending on season and de-
mand.

Assam lemon was almost
unknown in Bangladesh until
1952. This citrus fruit was de-
veloped by me and my col-
leagues in Assam in the Citrus
Research Station at Buni-hat,
(now one of the principal Citrus
Station of India) Assam when I
was economic botanist there.

| brought four citrus plants
when [ came to East Pakistan
and joined as economic botanist
at Dhaka in 1948. The plants
were handed over to the then
Director of Agriculture Late Dr

i
-, — e
s

\ b

e bl
S Hedaetuallah who'took care of
the plants and got themm mul-
tiplied. :
The spread of the Assam le-
mon was phenomenal and it

{ became an economic crop for

small and farmers, as
it could be planted around
small homesteads and does not
require too much land or care.
Assam Lemon is not used as
fresh fruit but widely used in
the preparation of fresh juice
lemonades, squashes and for
culinary and confectionery pur-

. pose as flavouring and garnish.

These can also be used for the
production of lemon oil, citric
acid etc.

Even without a special pro-
gramme by agriculture exten-
sion department the plant
spread and quickly attracted
the interest of growers. Assam

| lemon is an excellent example of

transfer of technology, with ju-
dicious selected horticultural
crops can add to the employ
ment enhancement of small
farmers
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The above story is an at
templ to make our young agri
cultural students know aboul
the background and history of
all our economic crops and en-
courage them to explore now
potential crops. Unless we start
this process now. history of
many of our introduced crops
will be lost to new generation.

It may be mentioned here
that the round small citrus fruit
known as "Rangpur litne” was
the most popular citrus before
Assam Lemon came to the mar-
ket. Rangpur lime was in great
demand in Calditta market and
fetched good money lor lime
growers but now it in decline.

Citrus lemon. is not grown
as a commercial crop in Assam
although it is one of the most
important citrus fruits, The
supply of lemnons has always
been erratic, inadequate and
unevenly distributed, because it
is entirely dependent on plants
that are growing scattered in
village kitchen gardens. There
is. however. no commercial

1/

plantation to regulate the sup
ply and demand.

There are many indigenous
varieties of lemons, which
though commercjally unimpor-
tant. find a place almost in ev-
ery garden. Of the numerous
varieties Kata Jamir, Tulia

Tenga, Nemu Tenga. Pati lebu
and Chinapati are more gener-
ally grown and prized for their
culinery qualities in every
home. A short description of
Assam Lemon (is appended
herewith for those interested in
its cultivation.

A full-grown Assam Lemon
plant under favourable soil and
climatic conditions can produce
a crop as large as BOO fruits or
more annually. On an average
300 to 400 marketable fruits
may be expected from a plant of
normal growth. The maiden
bearing starts from the second
year of its erchard life and
regular bearing begins from the
fourth year onwards



