Frost with a gesture, stars the waves
that dance
And wandering loveliness. He leaves
a white
Unbroken gloryv, a gathered radiance,
A width, a shining _peace, under the
night.”
This then is the peetry of the age
This

is a peetry suffrsed with a chastened and

which has seen war at its worst.

refined feeling of self-surrender at the
a'tar of one's mother-and. T. S. Eliot's
“Wasteland” revea's to us an age of dis-
belief, disillusion, when the poet has to
recede to a wor'd of procate associations,
when there is no faith, no anchorage
anywhere. We mayv well call it the
poetry of a spiritual crisis. TLeavis has
said that ipnetry should express “A
modern seusibility, the wavs of feeling

the mode of experience, of one fully

alive in his own times.” In modern
poetryv, on the other hand, man does not
live inteusively but drifts on life, a
rudderless beat or acts like a robot witliout
a will of his own. The cosmic vision
of a poet like Dante, Milton lies disinte-

grated in a modern poet.
Po:try epitomises the hopes and fears,

jovs and sorrows of an age or a genera-
tion. It purges the human mingd of the
baser and meaner feelings of hatred, jeal-

ousy and 1ill-will. Our age has its own

2

comp'ex problems which can be reflected
through the medium of poetry only if it
is shorn of all ornaments, colour, music
and harmony. In the modern conscious-
ness, there is a constant and variegated
awareness of the Victorian mind. Above
all, there is a confusion and a tension in
the modern pcets trying to find expressi-
on through far-fatched similies and met-
aphors, esoteric hints and srggestions,

startling images and retresrective ‘Clese-

.up’. Graces of style and thought which

we associated with poetry have yie'ded
neconsciovs
T. S. Eliot in his

poem ‘The Preludes’ says:

p'ace to psvchology of the

or sub-conscious mind.

I am moved bv fancies that are curled
Around these images, and c'ing @
The notion of some infinitely gentle
Infinitely suffering thing.

The values of science which are ma-
king inroads into the hallcwed field of
peetry are leading towards doubt and
criticism. The modern poet has lost faith
in himself, - in the world around him.
The poet: has started questioning, doub-
ting, examining and c'arifying: things
which are suited incre to the medium
of prose than poetry.

Modern poetry is rooted in an oppo-
sition to Romanticism and Humanism.
Wordsworth’s theory is rep’aced by T. S-

Eliot saving “Poetry 1is an ait, mnof a
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dumping ground for emotions.” The

fore-runner of this new school of poetry -

said, ‘Pcetry is neither emotion nor re-
collection, mnor, without distortion of mea-
ning, tranquillity.’

Even reason is deposed -in fovour of

a life of instinct. The new interest in

Psychologv and Freudian theories, the

significance of forgotten memories and

repressed instincts, mostly sexual, is ex-

ploited for poetic purpose.

Even the poetic diction the modern
poet uses is different from the one used
bv his predecessors. He uses the common
language of the high c'ass societv. His
Janguage is extremely simple and can
be fo‘:lbwed by labours and farmers. Old
archaic words are no longer in vogue.
Direct and simple language is general-
Jv used. The modern poet has no par-
ticular regard for rhyme and metre.
Verse rhvthm is replaced by sense rhy-
thm. The extreme tendency of the na-
ture of revo't against ‘Rules' reaches its
cimax in the experiment of free verse.

It is bold, unconventional, slipshod
ey even ine'egant from the aesthetic
point of view. Poetry at first today looks
like “A tale told by an idiot full of fury
and sound signifving nothing.” But on
deeper thought, we come to know that
the modern poet is only trving to create

or seek new experiments, non-discoveries
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of science. New psychical and svmbolic

connections are forged in place of logical
arguments thiough words ete. In this
at least, the phvsicist and the poet are
at one. If we adopt the scientific attitude
of accepting change as the dynamic con-
dition of life, we can certainly find some
meaning in modern poetrv. It is wrong -
to say that modern poetry has declined
in modern times ; rather it has received a
new orientation, a new depth of meaning,

a new dvnamic urgency.

Modern poetry, which is undoubtedly

‘the poetrv of realism is the real mirror of

the 20th century. It analyses our politics,

our ideo'ogv, our economic svstem. The
poetrv todav ig not the poetrv of sunset,
nor the twilight. nor of c'oud;it is the
poetrv of his struggles, his ‘'abour, his

misfortunes. ““The theme of the modern

poetrv is not a flower or a vale. hut
‘Bread’ and ‘Butter’. Tt describes the clash
between labour and capitalists, hetw-en
the ‘Haves and the Havenots’, hetween
Ang'o-American Tmperialism and Russ-

ian dictatoria’ esmmunism. Modern poe-

trv chiefly gathers materia's from the

factory and labouring gir's, the daily

routine of black miners. Dreamn of Roman-
ce is shattered by the grim realities of
life.

“All life moving to one measure,

Dai'y bread, daily bread-




Bread of life, bread of labour, The poets of today are sincere enongh

Bread of bitferness and bread of sorrow '~ in their vocation. There is the stamp of
Hand to moutl, and not tc-morrow.” = " honesty in modern poetry: ‘Pcetry is the
( Gibson )’ criticism of life’ It must maintain - its
Modern English and American poetry’©  contact with life. '
has its axis of thought in a coal ‘mine of "~ Modern ‘poetry-is the ' reflection - of
Lanicashire or Ohio; in'a steel factory of © modern life. Itis realistic in tone and -
Birmingham or Toronto.: It rotates round ' expresses the spirit of the age. It can:
the life of theé labourers, their 'demands®  safely take its placeof pride in the King-
for more wages, strikes; ‘sabotages etc.” ' dom of poetry produced from the times
( Prof. - Fairbanks ). - - of Chaucer to the runn‘ng days: - =~
£
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‘HUNGER’

TIHE CAUSE

OF

MILLION’S SUFFERINGS

Uver half of total world population
The food

available is lacking either in quantity or

does not get enough to eat.
in quality. Children are the greatest
sufferers of hunger and every year quite
a number of them die or become sick beca-
use the food they get is insufficient from
food value point of view. The food has
a shortage of proteins. The living chil-
dren are so waak that they cannot resist
any of the children's diseases. This aw-
ful condition is by no means new. How-
ever, thanks to the scientific researches,
we possess today eunough knowledge and

means to allow us to make foodstuffs

Sourindra Roy
3rd vr., Science

available for much more of today's world
population. Unfortunately we are .not
advanced enough to end hunger and the
diseases caused by it.

The various countries differ conside-
rably in population and food production.
In the U.S.A., for example, population
has incressed by 35% since the end of the
War. But the food production has also in-
creased by 60%. In India population has
increased counsiderably. Food production
has also increased but not to that extent

as in the U.S.A. In Japan the production
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per hectare ( 2.471 acres ) is three to four
times higher than in India. In Europe
cattle accounts for four times meat and
milk than in Latin America or the Near
East, seven times mocre than in Africa
and ten times more than in Far East.

In areas with good nutritional condition
such as Europe and U.S.A., the consum-
ption of milk and dairy products is on
the increase where-as that of cereals (rice,
wheat etc.) is on the decrease. In Fian-
ce, for example, the per capita consmnption
of meat in 1958 was 13 Kg. more than in

1938. the

the of dairy producté
“inereased bv one third (13). In

Over same

period
consumption
areas
with poor nutritional conditions the cons-
umpation of meat, egg and diary products
is extreme'y small.

Many diseases can be attributed differ-
ently to malnutrition. Among thes2 are
various anaemias, scorbutus, beri-beri and
pellagra. Other diseases such as measles,
find fertile

fields for infect'on among the underfed.

pneumonia, tuberculosis etc.

The face of hunger can never be forgotten
bv those who have seen the numerous
victims of “kwashiorker”, with their hard
penetrating gaze, swollen abdomen and
exteremely thin Jegs. The main cause
for this disease is protein defficiency. It
is estimated that over hundred million

children suffer from this disease.

Despite the fact that causes have hean
known for a lene time. vitam*n deffciepcy
diseasesie heri heri. scorbrtus 2nd re'arn
Tn addi-

tion to the protein defficiency, the mineral

have still not heen wired out.

defficiency . conditions, especially Iron
defficienev, are wide-spread.
Throughout the wor'd investigations

aimed at nutritiona’ conditions are in pro-

gress.. The investigat’ons are ma'n'y
concerned with providing protein-rich
foods. An interest'ng examnp'e of such

efforts is the sticcessful work dene by
INCAP (Institute of Nutrition of Central
America and Panama) which was founded
in Guatema'a in 1949. Practically there
are no cows at all in Guatema'a and the-e-
fore milk is a very exrensive ‘ocd tlere.
In fact peop'e there do net even like the

taste of it. INCAP succeeded in

manu-
facturing a drink called “Incaparinn”
containing corn flowers, seesame and

‘cotton seeds, green leaves, veast and vita-
min A. ‘The drink of the

price of milk there, contains as many

is one fifth

protiens as milk, more phosphorus ani

twice as much iron

and carbohydrates.
The drink is delicious too. Investigations
are in progress to make similar drinks
in other area using rice instead of corn in
Asia and millet inAfrica.

An improvement of nutritional condi-

tions implies first and foremost an inec-

Aryan

w 11'1‘"




Tnown for thousands

rease of cultivab'’e surfaces. The expan-
sion of modernisation of fishing is a'so
important. More than 70 percent of the
earth's surface is covered by water, vet
fish, one of the foods most rich in protien,
ac>unts for only I percent of human nutri-
tion. In Japan where fish provides 90
percent of the animal proteins, large
sca'e modern fishing projects including
the use of atcmic submarines are at pre-
sent being developed. Tn recent years
of foodstuff have heen
of 3, 50, 000

different plants known to man only 600

sonie new sources

form2d. Curiously enough,

are used, somehow or the other, as food.

Likewise, of the two million species of
anima’s known to man only 50 are used
as dom=stic anima's. ‘T'he Chinese have
of vears that, as
enmearnel protein contents, sovabean can
comvete with the meat. Soy-milk con-
tains as many proteins as cow-milk.
When oil-containing seeds such as pea-
seeds, seeds, sun.

nuts, cotton seesaine

flower seels etc. are pressed, the solid
cakes that resu’ts is very rich in proteins
and could serve as food for man instead
of being usel as fodder for catt’e or fuel.
Swelen is a'ready far advanced in the
production of fish flour which can be used
Fish

contains more than 85 per cent proteins. In

as supp'ements to other foods.
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the Far East especially in Thailand, P'an-
kton ( the forms of floating organic life

found as the surface of lakes, taken coll-

ectively ) vields an average 15 tons of fats.

Chlorella-the algae of fresh water mav

*a'so be used as protein rich foods. One

hectare vie'ds 44 tons a vear which is eq-
uivalent to 10 harvests of cereals. This-
algae contains of 6 times more proteins
than rice, 20 times more vitamin than in
catt'e liver and 4 times more vitamin A
than in Spinach, which it resembles in
taste.

Thus we see that mother Earth has
rich stores of substances which can serve
as foodstuff for the ever increasing popu-
lation. Science and technology have tack-
led imnortant prob’ems and have suvccee-

ded in

as va'luable

providing preeitn-rich subs-

tances additions to meat
and dairv products. In spite of this we
are still in the e.rly stiges of our fight
against hunger. Modernisation of the me-
thod used in agricu'ture and fishing,
increase of f'sh consumption, the deve'op-
ment of new protein rich foods, rationa'isa-
tion of food distributicn svstem and ex-
c'usive fcod eduvatc’cmnal camapigns are
smong the m.in tasks, facing U. N. O.'s
Foo dand Agriculture Organisation which
works in c'ose contact with Wor'd Health

Organisation.



A Centenary \
Tribute to
C.

R. Das

Subrata Chowdhury
2nd vr., Science

waqrafee Al A TFIRA &tq,
EEICIRCILIE] Tﬁﬁl FIE NEF wIT Y

Deshabmndllu C. R. D s was 2

unique persomality in the politic:l horizon
of India.

He was born in Calcutta on 5th Nov.
1870. He died on the 16th June, 1925.
His politic.l and public life wis only for
» period of six ye.rs and no statesman h.s

done more for a nation in such a short
time.

His paternal home was in the district
of Daccy, now in FEast Pakistan. His
father Bhub.n Molhon Das was a well
estiblished attorney. Chittaranjin'School
life was spent in a London Missionary

Szl 4t B ,,w,uij_):)r:, Calcutta. He
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gradusted from Presidency Co'lege.
After graduation he started for England in
about 1890 with the prim.ry object of
qualifving for I. C. S, but ultim tely
returned as a Bar at Law.

From his school and college davs
Chitt r.njn beicune weil known as 5 fine
debator and orator.

He had difficult days of struggle at
the Bar. Asa junior at the Bar it was
difficult to make both ends

Chittaranjan struggled with iron deteimi-

meet. But

nation.
Good fortune smiled on him at the I .

Within a very saort timz, he had a 1.rge
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and lucrative practice at the Bar aud he
was'in great demand in manv courts. He
had a good voice and a persuasive delivery.
His command over the lJanguage and his
choice of expression were most interesting.
Those who heard him in courts and out

side could not fcrget his werds.

The political condition of the country
at that time was surcharged with patriotic
and national ambition for self-government.

At that time Swadesi movement was

prominent in Bengal. It was a great move-
ment whese object was to achieve econo-
mic, political and cultural independence
for India. The Indians who took part in
the Swadesi movement were presecuted
by the British Govt. It was Chittaranjan
wio gave sh2'ter to those Indians without
charging any fees. His service in this
direction increasel his fame and reputa-
tion as a great lawver. _

In the year 1921, while the Non-Co-
operation Movement of Mahatma Gandhi
spread through-out 1India, Chittaranjan
engaged himse'f in that movement. In
a moment's mnotice Chittaranjan left his
practice, his topmost position at the Bar,
luxury and prosperity and joineld the nati-
ona! movement. He left his princely house

and his luxurious habits. He became a
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Fakir and stood beside the
men of India. Gandhiji

common
named him
“Deshabandhu”, the Friend of the Country.

Chittaranjan Das, his wife Basanti

Devi and his sister Urmila Devi went to
jail with a smiling face. Chittaranjan
became the founder of the new politizal
party called the “Swarajva Party". Swara-
jva Party captured the imagination of
the people. Chittaranjan was responsib'e
for the publication of an English daily
newspaper named “The Forward.” “The

Forward” was one of the leading papers

at that time. He was the first Indian

Mavyor of Calcutta Corporation_. He was

responsible for the setting up of many
free primary corporation schools for the

education of the citv. He was one of

the finest poets in Bengali language. He
was the author of about five books of
poems in

Bengali. A lover of Keats,

Shelley and Browning, he was also res-
ponsible for bringing out a monthly Bap-
gali magazine, called

“The Naravana”

“T'he Narayana.”
was one of the best
Benga't month'ies at that time.
Chittaranjan Das died in Darjee'ing
on the 16th June, 1925.

trv was

The who'e coun-
shocked by the mnews of his

premature death. The entire nation broke



down in grief when his dead body was
brought to Calcutta from Darjeeling. On
his death Rabindranath Tagore wrote
that Chittaranjan brought with him a
deathless life, by his death he distributed
hig deathless life to the nation. Gandhiji

1o

also described Deshabandhu as a “Herg
of hundred battles.”

After one hundred vears of his birth,
we pay him our respectful centenary
tribute to keep his memory to inspire us
to new destinies of the new age.

—_—0—
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| and industrial progress.

‘CAN A MINERAL
- AGE
BE STABLE 2

The progress of man in civilization
from the barbaric stage has heen punc-
tuated by his mastery over minerals and
metals. ‘
the ‘Neolithic’, pursuit for metals and

the develorments of metaliurgy have been

the kev-stones of his economic we'fare

Tools made di-

rectly or indirectly out of metals and

munitions ( now supplemented by atomic

weapons ) depend largely on the product

of mines. Minerals have thus occupied

one of the modern worldss

important
resources in the support and * ful
of human life.

lment

Ariyan

Ever since the emergence from

Rﬁpég_o;éi Sinha
3rd Year. Science

'I‘hroughout the gcologlcal acrcs, the
nnncral resources were pteserved in the
earth s crust as a secret wealth In the
present century thls wealth plays avery
grcat role in every department of pro-
gress The so- cal]cd c1v111zat10n in the
past and prcccedmg decadea, therefore,
can be callcd the ‘Mineral Aéc' ‘

A natlons progress and power potcn-
tlal are largcly measured in terms of
its mmeral wealth and its a‘bxhty to ex-

piore, sy stematxcally, process, pohcy and

panmng of mineral de\e.o*[ments and

use it to the best ad\antage There are
roughly about 2,000 species of known
11




minerals in the world and of these barely
200 are of direct use in man’s pursuits.
The advaﬁciné. techllo'ogy of the Ilast
decades- has brought into use an increa-
sing number which finds application in
arts of. to-

commerce, industry and

day. For practical purpeses every country
looks at its mineral resources from the

view point of its surpluses; s-uffmiencres

and defficiencies.
power assesses ita mineral pote11t1a] from
the view pomt of nphhrv strategy and
internal defence ; stocks of piles of defficit
strategic mmera]s
pons1ble eventuahtv of agcrreeswn.
There is'a mounting list of minerals
and metalé; which ';'are bréufht into use
in the manufacture of weapons, of na-
twnal &efcnce . these are 1apidly
g'ra\vi11g piles of new atomic weapons,
_]ct propelled engines, rocket-planes, space-
e\cplores and their highly specialised elec-

tronic accessorles. An immense range of

new, mctahurgical products, ferrous, non-
falls

the category. The most important mine-

ferrous and ]1cr11t metal allovs in

rals 111 present- dav p‘amuug are, there-

fore, the essentnl and ' bas1c minerals
and metals wlnch are ofi the industrial

and defence proo'ramme of a naticn. These

12

Todayv every: -rrreat world

’

are built up agamst. '

are stock-piled and earmarked for defen-

ce emergency and are regarded as mine-

The second

category inciudes, besides raw materials,

rals of prime importance.

non-metallic minerals like miica, kyanite,

graph’te, etc. and ores of rare.metals, which

>
feed the modern specialised industries.

~The third groﬁp comprises all the meta-

lliec and" non-metallic’ natural products
which supply the needs of daily life and
juternational commerce and communica-

tions. In this way, the mineral resources

have develored a powerful
the industrial race of the 20th

progress in
century
world.

It is this very civilization that has
caused enormous depredations on the stock
of minera's in the accessible parts of the
earth. The very wide r.nge of the'r us:s
has made great inro.ds on the world's sto-
ck of minerals, in some cises to such an
extent that their assessible stocks in the
earth's crust are reaching depletion point.
The question srises whether in the coming
centuries, the reduced -minerals supply
position will affect, and to what degree,
man's industry and well-being.

In this depletion of the earth’'s steck
of minerals, wars have played the biggest

and the most sinister part; because, the

.
ks
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wars of the present century have used up, ding away a prime potential of earth
or destroyed or put out of action more bas- which is non-replenishable. How this
jc metals and minerals than were consum- will affect the trends of world progress

ed during the whole course of human and our nations, of civilization event-

history. The diminishing reserves of ually, or in what manner human inge-

such minerals as lead, tin, zinc, copper, nuity, science and technology wi' answer

nickel and eventually of petroleum and the situation =eeins unpredictable at

coal, have called forth warning notes from present. But, India, sooner or later, de-

geologists and industrial economists. But pending on its surpluses, sufficiencies

it is evident that in spite of these, the tem-  defficiencies and the plauning of it all, will

po of consumption of minerals is steadily have to share the world trends. Till

rising and will increase to such an extent such an eventuality arise, the interven-

before the 20th century closes, that man- ing years will bring into prominence

kind will be confronted with problems of

in India, as in the rest of the world, ato-

replacement of some exhausted minerals mic minerals, uranium, thorium, lithium

by non-mineral products, such as plastics, and a number of sub- ordinate mineral

substances required as fuel or as mod-
city can be put off for a few generations to  erator or reflector

glass, ceramics etc. The impending scar-

in nuclear reactors,

come by such mneasures as substitution of or in fabricating of structural or
plastics and light metal alloys which are shielding atomic parts of reactors.
in more abundant supply together with Harnessing  of this mew  energy
new discoveries of mineral reserves in hi- sotr2e for industrial power within near

therto unexplored territories of the world future to replace the dwindling ccal and

and resort to such means as deeper mining oil and such tesources, requires no yrc=-

and refining of sub-standard raw minerals phetic vision. This developing phase of
and ores. human endeavour is bound to be inte-
But the lesson of mineral deple. grated with future civilization. The world's
tion from the accessib'e parts of the resources of uranium are not scanty and
earth’s crust should be taken as nature's will be supplemented by thoriuvm in the
grim warning that modern man is spen- near future. Further, accelerated by current
Aryan 13




strides in nuc'ear physics, research will
facilitate more and more the employment
of nuclear fuels in preference to fossil
fuels. This will relieve the pressure on
the depleting world reserves cf coal, petro-
leum and natural gas which, according
to geological belief, will not at the present
rate of consumption, Jast fcr more than
8 to 10 decades even in the parts of the
world best endowed with tlese, e. g. the
Middle East, U.S.S. R, Sahara, China
and the U.S. A.

From the world's mineral map, we
see that while India has reserves of great
importance in iron, manganese, aluminium,
titanium and mica, the number of defi-
ciencies is also considerab'’e, in some res-
pects even serious e. g. in some petroleum
products, tungsten, mercury, tin, lead,
pickel and rotash. In the fcrmer group.
India occupies a ccmmanding, if nct a
controlling, position ; in the 'atter, her
position is one of derendence on foreign
i‘mports, though in scme cases (e. g-
petroleum, copper and sulphur ) the situa-
tion bas scmewhat eased recently. There
js an intermediate group of minerels in
which India is self-sufficient for the present
and the immediate future. Bearing in

mind this disequilibrium, a balanced deve-
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lopment has to be planned on a nation-
wide basis for peace and of international
disturbance. A healthy dependence on
our mineral resources has, therefore, to
be planned on a pattern similar to that
of the U.S. A. in post— War years.
However planned the programme of
mineral development may be, a time will
be reached when there will be no mine-
rals left in the humanly accessible parts
of the earth. The duration of the “Mineral
Age® itself in human civilization will
depend on the rate at which it reaches
the exhaustion point of the mineral
resources. Distant future will recognise
the ‘“Mineral Culture” of the present age
as a passing phase of human civilization
and the science of mining asan ancient
science.  Its literature and technique
will be looked upon by posterity as a phase
in the sum total of man's knowledge
in a bygone age.

It is sad to imagine that if the subst-
itutes for the vanished minerals and metals
prove more handy and effective the very
science of present day mineralogy and
the mining techniques could be patron-
isingly described as laborious processes
of a halfcivilised age in building up

human weifare—awelfare which they them-
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selves destroyed by depleting the min-
eral through over-production. If, however,
on the other hand, the world of the
future is destined to be handicapped by
the absence of minerals and if it finds
their substitutes hard to win and not
serviceable enough, when won, according
to contemporary standards, the age of
minerals will be immortalised as the gol-
den age of human civilization with utmost

reverence to the savants who knew the

Wi e B
Aryan =

great science and with a degree of adm-
iraton which might well outstrip those
who created long lasting monuments of
the world, snch as the Iron Pillar of
Delhi and the Pyramids of Egypt.

[ In preparing the article help has been
taken from the book, ‘Economic Geology’
by Wadia. —Author ]
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CHEMISTRY OF THE
“GENETIC
MATERIALS.”

It is a well known factat present
that the materials over which the genetic
code is due are two nucleic acids-Deoxy
ribonucleic acid (DNA) and Ribo nucle-
ic acid (RNA). DNA occurs only in the
nucleus of a cell wherexs RNA may occ
ur iu the nucleus but occurs mainly
in the cytoplasm. Very little of these two
acids lie in the free form but are found
mostly in combined form with proteins
and the combination is known as nucleo-
protein. The DNA-— nucleoproteins con-
tain usually forty to sixty percent DNA
and the RNA— mnucleoproteins contain
five to twenty percent RNA, The pro-
tein and the nucleic acid donot lie in
the easilv separable state. In order to
recover one of them, say the nucleic
acid, the protein portion is to be comp-

letely destroyed and vice versa.
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Prof. D. Ghosh.

Meischer (1868) was the first man to
separate the nucleic acid from the pns-cells
by digesting them for wa2zks with dilute
He shwoed that the

nuclear material contained an unusual

hydrochloric acid.

phosphorous compound of high molecular
weight. He considered the product to
be the essential constituent of all cells

and termed it nuclein. It rcessessed

much stronger acidic properties than pro-
teins. Henceforth thousands of workers
found out a lot of answers of their quiri-
es and it was establisked that the nucleic
acids are fundamenta's of a gene and are
the controlling agents of protein svnthe.
sis in a body.
CHEMISTRY of DNA & RNA.

‘The DNA and RNA ars very similar
from the chemical point of view. Both

are long chain compounds of high mole-
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cular weight, having a series of mono-
saccharides (pentose) joined to each other
through phosphate bridges. Each of this
sugars in both the acidsare attached in
the side chain with bases which are
purines or pyrimidnes. The essential di-
fference between the two is— DNA con-
sists of two long chains whereas RNA
possesses a single, and sugar present in
DNA is deoxy ribose, the same in RNA
being ribose. DNA possesses a much
higher molecular weight then RNA,
The bases which are attached to the
acids are Adenine; Guanine, Thymine;
Cytosine and Uracil, the first two are
purine and the remaining are pyrimidines
The DNA :— The DNA

composed of two long chains, each chain

molecule is

in turn possesses alternate residues of
sugar ( deoxvribose) and phosphate. The
bases are attached to the sugars. The

chain is of the type—

Adenine Guanine

—phosphate- De-oxy—phosphate Deoxy—
ribose ribose

Cvtosine thvmine

—phosphateDzoxy phos phate-Deoxy—

ribose ribose

. : 1 i
In usual practice the chains are suown as
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-p—dA—p—dG—p——dC——wd’l‘——p— etc.
where p stands for phosphate, d stands
for Deoxy ribose, and A, G, C, T', for the
baes Adenine, Guan‘ne, Cytosine and
Thymine respective'v.

The two chains DN A are complemen-
tev to each other and are attached throu-
gh the bases by means of a tvpe of bond
called hvdrogen bond. ‘There lies a strict
specificity among the linking bases of

the two chains, such that ‘A’ of omne

- chian pairs with ‘T of the other chain

and vice versa. Similarly ‘G' of omne

chain pairs only with ‘C’ of the other
chian and vice versa. So the actual picture
of DNA is of the type—
Bl S t}C ~R=ql=p
—p—-dT—p—dC—p—dG —p—dA —p
dG—p—dC—p—dT—p—
| | ! etc.
dC-p—dG—p—dA—p— 1
Another important thing to be men-
tioned here that the bases present in hoth
the chains lie in a plane which is at

right angles to the plane of the

phosphate-sugar chains, 1i. e, the bases

link with each other in a plane perp-

endicular to the plane of the mother
chain. The two long chaines donot
lie in a straight line, but

in a sriral

17
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i. e, forming a lelix and the
Tlis was known
x-ray diffra-

from,
bases lie in -between.
and confirmed from the
ction studies ( Watson & Crick 1953 ).
Very recently it was further found that

the helix form is visible electron micros.

copically ( Griffith & Bonner 1969 ).
Structurally the DNA molecule may be

represented as—-

CHy £hy

I

D-De- ox_yniboa
{Foin - }l)

The RNA — It is already mentioned

¢hat RNA consists of single long chaiu

13

with a sreies of sugar ( ribose )and pho-
sphate units in an alternate fashion.
Like DNA, in RNA also the bases are
attached to the sugars in the side cha-
in. But in RNA the exception is that
the base Thymine is replaced by ano.
ther base Uracil, which is not present in
DNA. Soa RNA chain can be shown as-

Helix f—r'om._,

Fisen - B

—P—1A—P—1G —P —10 ~—P-
—1C—P—1U—-=P — 1A — etc.
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Where '’ stands for ribose. In actual pra-

ctice of writting RNAs the ‘p' and ‘r* are
omitted. So the above chain is shown as—
AGUCUA.. etc

In synthesisng protein in a living body
three tvpes of RNA are to collaborate,
vizy— mes:engery, RNA (m RNA), riboso.
mal RNA (r RNA) and soluble or trans.
fer RNA (t-RNA).
Nucleosides & nucleotides :— RNA or

DNA can | be hydrolysed with acid or

enzym>s to yield the basic building stones.
If the breakdown is stopped before it is
complete, nucieotide and nucleostides are

obtained. =

Nucleic Acid = = > Nucleotide (base.
enzyvine

sugae Thosphoric acid)

------------- > Nucleoside. (base sugar).
enzyime

The Genetic"Code :— A man inherits the
geaetic materials from his  father and
mother. I‘rom the chemical point of view
he inherits the DNA from
The DYA can

moecule can pass on to the offsprings.

his parents.
duplicate itself and the

That is how the lieredity is maintained.
The DNA maintains the heredity, i. e,
the genetic order, through protein synthe--

sis in the body. Proteins are long chain
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compounds of very high molecular weight
being csmposed of twenty or odd amino acids
iinked in series: In a protein of molecular
weight 100.000, about 1000 amino acids
are present and these are

in a particu'ar

arranged
sequence to produce

a particular  hiological oi1der. Any
change in the sequence will result in
the difference in the biological order.
The same sequence in the protein struc-
ture pasSes

generation and  the

from  generation to

formation of

protein in the offsprings is guided

by the DNA by the system Lkuown

as genetic code. ‘The DNA of course
does not take part in the protein syn-
thesis directly. They send their message
through a class of RNA mo'ecules called
messenger RNA (m-RNA) to the riboso-
mal site of protein synthesis. ‘

The synthesis of m-RNA takes place
in the double stranded DNA chains,. -
The base pairing rule takes place in
one of the strands of DNA .which con-

tains the genetic message It goes as—

-/ p— dA P dC P dT

\ \ |

p dT p dG.—p——dA
—p—dG -p ‘d'l‘ P
—-p—dC—gp dA S message

can taiding strand.
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The m-RNA isA CU G U.... ... etc.

It is clearly seen that wherever the

message containing strand has ‘G’ the

RNA gets ‘C’ and vice versa. Simila-
rly in place of “T* m-RNA has ‘A’, but
in place of “A” it is not having “T", But
another base Uracil (U). So it is seen
that m-RNA is a complementery copy
of one of the strands of DN\ with the
only exception “I" which is replaced by
<[y

The m-RNA collabortes with the
+. RNA to align the amino acids supp-
lied by the t RN\, in the correct seq-
uence as directed by the DNA.
“T'he actual process can be shown as—

translation tranerrintion
DN ‘ -------------------- > ln-R v “ ------------ :> PfOtei‘n-

Thus it is seen that the amino acid

sequence in a protein is determined by
DNA. The information of the sennence

lies only in the arrangement of the

four bases which has got an
of sequential arran-

immense

number of possibles
gement. It was shown and proved that
a1 arrangement of three, a triplet code
is existing, i.e, an arrangement of three
bases stands as a syvmbol of one amino
acid. Each of this triplets are

nly called as codons. There are four

conmmo
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bases, so the triplet code shows the
possiblity 4 x 3 = 64 different arrangements
but there are only twenty amino acids.
So first it was thought that out of these
sixty four, only twenty are valid ones.
But latter it was found that the case is
somewhat different, an amino acid is are
represented by more than one codon. This
can be explained as such - Jet us take
one hypothetical m RNA where the hases
are say A, B, Cand D. T.et the RNA is

ACDBDCDDABCABCCDBC...... ete.

According to the triplet rule the first
three bases ACD will stand for one
amine acid say al, the next trip'et BDC
for say a2, the next triplat for a3, ete.
So in the formation of the protein' the
aminids will be arranged " as—
al — a2 — a3 —ad—... ..etc
by maintaining the same sequence as bro-
ught by m-RNA.
The pieneers in the field are R. H.
Holley and Marshall Nirenburg who  sha-

red the Nobel prize with khorana. Niren-

~ burg and one of his collegue John Mathei

were the first to break the genetic ccde.
They first found the technique of detec-
ting codons for a particu’ar am‘no acid
by using artif cial m-RNAs. Nirenburg
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was then supported by Ochoa to detect
more codens for individual amino acids.
Latter Nirenburg devised a more elegant
and wuseful technique for determining

the coding system. The method is known

as *“Binding Technique” and Khorana made

full use of it to achieve the grand success
in determining the codons for different
amino acids and putting the world in

the thought of controlling the gene by

controlling the order of the amino acids
in protein formation.

..000000....

{ It 18 a part of the lecture deli-
vered by the author at the seminar
arranged on the t.pics “‘ONA ils

role in life,” at Arya Vidyapeeth
Coliege 1.

Aryan

-
CeAdigsEEEsssssssssssEEIAEAIRITASLANANSETIRASRRRA




