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shri Sibal described the
moming Qs 4, "day of great
pride. A5 the Sors socned
skyweards, our spirifs socred
oo, Youve grown wings Tor
the Indicin nation todon,” he
s0id. Shii Sibol drew from the
famaus gucte of Charles A,
science & Technology and Lindbergh, the first cvicrtor fo
Coeon Development and et : ly non-stop across the
CSIRs Mice Prosident) ki | Aflantic Qcean, to say,

HE Iraugural flignt of

Sarcs ook slace at 8,20
Q. on 22 August 2004,
Joining e applause to
hall s remarkable step
fomscrds Ine Clndgicin Scivil
cvicrion were Shil *kapil
slocl, Minister of Stofe for

Dr R A Mashelkar, Diroctos "To e Saros represents sclence, freedom, beauty and
e e e e R adverture”, "4 book on the story of Saras would make
Romamurthy, Secretary, absorbing reading”, he soid, even as he exhofed the Saras
Decartment of sclence & tearn o think Big sc that this technclegical juggemaut maoves
Technolagy; Shri M. L. forward, Indicating that the aviation project during the naxt
Mohanty, Chairman, decade was as high as Rs 100,000 crores, Shii Sibal scid: “We
Hindustan Asrcnoutics rnust expand mcrkets, wie must look for bigger market shares,
Lirmibed(HAL) Dr 1.5 we need public-private pornerships, we need infemationa
- Prahlad, NAL's former colloborations”. He ended hisinspiring address by reading out
- Directorand Directons of 35 lires froem his impromiptu poem;: Wy doyou fy so high, Soras?
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“Today is the 224880 day of

my life, and I've not known a bappier
marning,” an elated Dr Mashelkar
declared as he greeted the Sams
pilots = Sg. Ldr. KK, Venugopal and

Wa. Cdr. B.5. Makkar - aftar the
aircraft landed parfectly following a
20-minuta flight. :

Six test flights on 28 May,
7 June, 19 July and 18.19 and 20
August 2004 had preceded the first
‘official”. Sargs flight. 5o tha Saras

actually flew four timas in flve days

last waak,

This wWas Mational
Aerospace Laboratories [MAL),
Bangalore’'s most remarkable
technological achiavemeant in its 45
voars of axistence, and the maad at
tha Technology Day function that
lollpwead was decidedly jubilant.
DOr B. R. Pai, Director, MAL,
welcomed the huge gathering,
assembled noxt tothe Sanas and tha
R.B. Damania hangars, and briefly
traced the histary of the Saras
programmea,  Expressing  his
tremendous joy at the morning's
happy cutcome, Dr Pai cautioned
that NAL “still had a long way tego”.

Dr T.5. Prahlad, MAL's
former Director and, in many ways,
the ‘Godfather' of the Sangs project,
then offered a very detailed narrative

AEH IR TR Ry

Slart Bagnl Salsal et wilk Dr BoA

of how the Sargs develapment
unioldad. Dr Prahlad recauntad how
MNAL want thraugh moments both of
gxirema axultation and deep
disappointment. “Building a Sanas
kind of aircraft with no lagacy
databasas or expertiza to fall back
on s indaad a profound challangs,”
he said, Dr Prahlad thanked CSIR
and Dr Mashelkar for providing "vital
energy” to the Saras projoct.

Or R.A. Mashelkar was
undarstandably dalinhted, especially
bacause Directors of all CSIA
astablishments — MAL hosted the
CSIR Directors” Conference during
21-22 August 2004 to coincide with

the 5aras inaugural

' ‘ flight -- ware prasant

to view the Saras

llight.  “This 15 a
triumphant moement
for CSIR, and it's realby
= wonderful that
% roproscntatives of the
entire CSIR family ara
present to share our
T collective jov," he said.

Hoh W

Msheliar during the Saras inzugurnl tlighe

Declanng that "spirits were
flying high®, Dr Mashelkar hailed
MAL's outstanding achievement and
marvelied at the courage of tha
ASTE tast pilots. "Te get Saras
airpome, we had ta fight batttes both
an the ground and in our minds, But
we've proved onoe again today that
India can make it!" Reacting 1o
crticism about Saras & axtra waight,
Cr Mashalkar explained why this
wasn't a “sarious concern” (*most
first aircraft prototypes worldwide
tend to be heavier, designers have
1o play safe!™) and appealad to
evervane o affer Saras the
*amotional support that it richly
desaned”, “We've had the inaugural
flight of India’'s first civil aircraft,
shouldr't this be an cccasion for
celebration?

Dr Vv.5. Ramamurthy saic
that ha had anly two words to say,
“congratulations and good wishas”,
"We're experts in making a list of
things we cannad do”, he remarked,
anly half in jest, and talked akbout
how he had recoived a large numbear

a4z
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ot s emelopes fomis ot
~atfter the Technology Development

 Board of DST took the decision to

support the Saras programme.
'When the- US‘ sanctions advorsoly

opeanad the f“rst E-nual-:}pe it samﬂ i |
told you sol' When Sangs faced a
sacond major problem, D opened the
second envelope. It said, again, |
teld you scl' | still have many
unopaned anvalopes”, Or
Ramarmurthy went an, = But 1 1o
hava laft many unopened anvelopas
with aur gritics. | hope they've
opened one of my envelopes today!”

In his remarks, Shri N.E.
Moharty, Chairman, HAL, said that
tha Saras success mada him feal
vary proud to belong to the Indian
aviation family, “All of us at HAL are
just as delighted today”, he said. Shn
Mahanty also explained how a
motivated work force  could
significantly spead up project
axacution times. “1 shall always fesl
proud of tha way the HAL teams
designead and developed the HIT-35

intermediate jet frainer in doubls

quick time". Before ending, the HAL
Chairman: asked Shri Kapdl Sibal for
a gift. "We would like you to
annoance a first order for 30 Saras
aircraft,” he said.

In his generous response,
=hn Kapil Sibaltold the Sacasteam,

“You have given a great gift to the
nation teday, An ordar for 30 aircraft

wold be asmall way to ::-:::mpensate

this effort.”
The

endad with

inaugural function
the vote of thanks by

Dr K. Yegna Narayan, Hoad,

C-CADD and the Sams F"mg ramma
Diractor. =

For furt}‘m_r'_d_atai:!a on SARAS:

(I} CSIF Mews: 54 (2004), p 161;

(i) CSIA News: 53 (2003), p 33,

SALAS

'lntervlew with Dr H Yegna Narayan, SAHAS
; F'rngramme Dlrectur NAL o

HDL'F-’C-"I.".-‘ES .-r .ﬂ:'enmw
et SA5AS = aivborns P
It's wondorfully aupharic.
| car't find waords to describe aur joy
when wa saw SARAS in tha skies.
Bl e bz ol the 'JF'Q.'!‘.'.’T:'.'?Q’? far ol
Yo, of course. We: still have awany Inng way 1o go. Wa've ban:uly !Inwr: thrac -
haurs 50 tar We need o fiy at least 500 I"murs before the aircraft can b
considarad far carlification:
I5 the SARAS perfarmance sa far meeling your expectation?
Thasa are sarly days. Butwa think wa've made a very encouracgis 'u; hagmmng- '
The pilots are happy with the performance, :
Thare arg concems expressed sbout the SARAS weight?
Yes the aircraft is cureptly heavier than what it r“hu::-u--::l be. But you must
realize that this is anly the first protetype. We have to play very sate
to stan with. : .'
Howds e sacond aredolrs, XA e un?

Uz about 605 ready. V=R il iy in 2005, Oncs we have s alrtrafl
Tyirey, weaican doubbe curilving hours and reach aur target of 500 h:;lurr. BOMINIET,
Al goas this SARAS axaenancs et o you s i
It maang A laf, really & lotl Some of us have spent 15 yvears. v.r-arklng -:}n i
SARAS, and waiting for the programme to take off, 20 this success Is very
anecial and sweet. SARAS alsotaught all of us to work together, both within
MAL and outside NAL. My colleaguies have worked hard, and made bigy par:
sanal and professional sacnfices,
Mt 54545 be mqmm-aﬂ-_'p BUCTREETE
We've commissioned three market surveys by independent agenues and they
all indicate a market for at ksast 150-200 airceaft. The Indian skies are opening
up. There's a lot of éxcitement with low fare aifines. India is such a large
calntoy. It has salmany paople. Certain parts (especially the North-East) are
still 5o poorly connected. Qureconomy is burgeoning, SARAS s dasignad o
perform a varaty of flying roles. | really sea ne reasan why SARAS can't be
commercially successful,

- Intenviowed B Sninivas Bhogle and R Guruprasad |
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Eresident of India®s address

SCIENTIFIC AND TECHNOLOGICAL CHALLENGE

President of India Dr A. P. J. Abdul Kulam’s address at the
Symposium on 50 Years of Collagen Triple Helix:

fi Celebration of Sciente

RESIDENT of Indla Dr A. P. J. Abdu! Kalam stressed on the need i integrate rano-technclogy with

bigiachnolegy, infermalion and communication fechnalopy and space fechnciogy for the baonell of maniing,
while dolivering fis jociura on ‘Scientific and Technological Challenge' during a special sassion al the 'Sympasium
on 50 Years of Collagen Triple Helix: A Celebration of Science. The symposium was organized by the instiule of
Genomics and Infegralive Biclogy (IGIB) Delfi; Vigyan Frasar, New Delhi; and the Central Leather Hesoearch Institule
{CLRIY), Chennai, an 7 August 2004 af Vigvan Bhavan, Nev Dali, lo mark tho 50 vaars of the discovery of the fnplo
halical siructure of Collagen by Pral. G. N, Ramachandran, Shn Kapil Sibal, Mirster of State for Science &
Tochnology, and Ocean Development, and Vice Presidont C5IR, was aiso present at the special sossion.

In this lecture the Prosident also dwelled on technofogy interfaces with economy and enviranment and Iraced the
developmant al lechinglogy through the ages, He focussed on Inoia’s arens of sirength, undarliined the emarging
challernges and oulined the path ahaad for sclaniists and technolagists in thair quest for & better tomarrow. Ho also
look part in a ively inlovachive session with the young researchars.

The addross is reproduced balpw,

| am indecd delighted 1o [
participata in the celobra-
ticn of the discovery of the
Triple Halical Structuré of
Collagen by Prof. G. N. &8
Famachandran (GMNA). hiy B8
greotings to the organizers,
scientists, academiCians,
students and distinguished
auests paricipating in this
function, i

daad a big problem for
MR atthat ime. When ha
presonted his problem 1o
Dr Nayudamma, the then
Director of CLRI, procured
o tuba full of callagen fram
Australia - within a  lew
days. This helped GNA (o
pubish the brst inngvalng
papar on tho collagen
structure, which gave
atrikingly crginal triple ha-
lix =it appoarad in the jour-
nal Nature in August 7,
1854, The proposed shruc.

GHR's Contribution ;
ture  consisted of throo

GNA's life, which was a
fusion of curiosity, creativity
and problem soling for

separate helical chains,
with their axis parallal to
the libor axis, stacked in a

successhyl missions, is in- .
. hexagonal armay. This

deed an exampla for emiug- spcivtent of India O AL P 1L A falamn dalivering Ins addnes i
i Ip' ﬁl- L, Prisvicien .._1.|_ cia 12 A .l_]...bdu Kol cho I'l-l"'!llll_ I..I.ll.-.-..lll'.'\.h structurc was not only in-
atcn b:g" all scianhisis, al the Syrnposivm on 50 vears of Collagen Tripghe Plolis novative but it also pro
GMNA was wondering how A Colobration of Science s L alag ok

. . vided better quantitative
;?Egt?aibﬂ;wfl:;d;ﬂ:;”Gg_,aphy ist who was on a visit 1o India in ;1gfcpment-1v|3~1nn Heray
base with application 1o bio-molo- 1342, said all the structures pro-  cata. Collagen is today finding large-
cules as a main thame, In answer to Posed sofarfor collagen were unsat-  scale application in the treatment of
a guestion by GNA, JO Barnal, the isfactory and GMNR coulg take a look  third dogree burn injurias, sinca it

famaus crystallographer and chem-  at that, How lo get collagen was in-  has been feund o have extracrdi
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nary healing propartias. Also colla-
gen has [ed 10 a separate branch of
biatogy named structural  Biology,
which is being taught in many univer-
sities, | was fhinking what thaugits |
can share wilh young researchors
and stedents an the occasion of
calebrating 50 vears of the Discovary
of the Triple Helical Structura of Col-
lagen by Prot, G, M. Ramachandran,
| have selected the topic "Sciertific
and technological challenges”,

Technology Interfaces

Tochnology is the non-lincar tool
available 0 humanity, which can af-
lect fundamental changes in the
grouns niles of economic competi-
tveress, Science is nkad o toch-
nolegy through applications, Tech-
nolzgy iz linxed to ecaonomy and
chwircnment through manufzacturs,
Economy and crvironment linked o
tachnology promotos prospornty in
tha sociaty,

Technology Through Ages

Through aut the last 120 canturies,
unigue cultures bave comea inkd ax-
istonco dus o advancamsant in fach-
nalogy. The first 118 conturics had a
dominance  of  primarily  stone,
bronee and iron ages, The last twio
centuries have saan rapid develop-
ment of tha chemizal age, The ad-
vancements made in maleral sci-
ence znd fechnology gave the
impetus for both nuclesr age and
hiclogical age to flourish. Succes-
gion of these tachnology poercds has
rvalved progragsion fram simplior
malarnials o more complex omms of
srienge and enginaaring. Wae are to-
day at the convergenca of Mano, Bio
and Information technelogies. This
agz, | fecl will create histanical revo-
lution and wa must be on the driver's
seat to contribuia towsrds this socie-
tal change.

]
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Whan | think of Nanrosciehcs and
Manotechnalogy, | am reminded of
throo porsonalities. The dirst person
iz Fichard Feynman, who described
the concept of ‘building machings”
atom by atom in his tals at Caltach
titled "There is plonty of room at the
pottom”, The sacond person is Eric
Crexler, who wrote tha book titled
‘™ano Systems, Molecular machin-
oy, manuiacturnng and compuia-
tion". Tho third porson is Frof, G M.
R. Bag, whe pioneercd and fosiored
nano soanee rescarch in Ingdia.
Singe indepandance, the country
had all alang been laking recolrsoe to
technology for societal changas and
BLOnGmic prosparnty. & nation hat is
alert should he senzitive to tha
changos that take place in the tech-
nolegical fabric of the world and pra-
pare itsall for the ardval of nower
changes on the horizon. As tha
country was acquiring the 1echnola-
gies of stesl, agriculture, space, mis-
siles and IT, wea graw 12 be anvehang
between third to tifth nation in figura
of merit. In information technalogy
we have a possiility of becoming
tha third knowledge poweor. We be-
lieva that nanotechnalogy would giva
s an oppatunity, T we lake appro-
priate and timely acticn; we can be-
come ong of the imzodant techno-
legical nations in the world,

Technolegy in India

India after indagendenca was de-
terminad  to move  ashead  with
planned policies 2ased on socizlis]
pattorm through five-year plans, On
account of the groen revelution, India
i5 now self sufficient in food. Dpera-
tion Flood hag made India, the larg-
ast praducer of milk in tha world.
Health services have also baan im-
provad since indapandance with in-
craaze in lifa expeatancy from 33 fo
84 yaars, fall inirfart martalily rem

148 1o 71 perthousand, and cradica-
tion of ciseases like small pox anc
cholara through  waccination et
Small-scale industries provide a sig-
nificant parcentage ta the naliong
GOP. India is in A position o dasign,
develop and  launch  world-class
communication and remote sensing
satellilzs. India ig having capakility of
building large Thermal ang Muclear
power stations, Defence resaarch
has led to many sigrificant devalop-
merts inwoapon systems like sirate-
gic and cruisc missiles, sonars, un-
derwater  weapong, light combat
aircralt, tanks, electronie warfarc
systams and varous armours. India |
has a strong base in the dovelop-
ment of infarmation tachnology and:
the country is progressing in. hand-
ware and software business of rare
than 66 billion. ¥et, Indiais a dovel-
Dping country.

Emerging India

Ag you are awara the first inda-
pendant movement startad in India in
1857, This was the firsl vision for tha
nation, Our forefathans and reedom
fighters struggled for 90 years con-
tinucusly  and  achieved  inde-
pendance in the year 1947, Aftar
1947, our science and techrolagy
has brought about selt-sulliciency in:
food, il and improves the standarng-
of living to a certain extant, |n spite of
continuous wark during the las: fifty-
soven yoears 26% of our one billion
population is still oelow povarty [ne.
They requira habitat, they reguiro
healthcare, they raquire polagle
water, they require education, thay
require powear and abhove all they ra--
guire emplovmert opportunities o
imgrove their living standards, This |
arn told by the cconomic pundits that
this can be achicved if our coonomy
can grow over 10% GDE annually.
Sciantists and lachnologists have o

A0 BEPTEMIER 2004
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work porsistently 1o achigve this tar-
get for making India a prosporous
and hapgy nation by 2020,

Integrated action

To mect the need of one billion
people, we have tha mission of
transforming India into a developad
natian, We have idantified five areas
whore India has a core compatance
for inlegrated action: (1) Agriculture
and Teod procassing (2) Reliable and
Quality Eloctrig  power, Surface
fransport and Infrastructure far all
parts of the country. {3) Education
and Hoalthcare (4) Information and
Communication Technology (5)
Strategic sectors, These five aroas
are closely intor-rolated and i weall
done would laad to national, Tood,
BCONOMIC and securty.

Green Revolution-ll

India hags 1o now embark upon the
Socond Greon Rovelution, which will
anaile it to further increasa its pro-
ductivity and diversity in the agricul-
wral sector. The second Groon
Revolution will have the farmers in
facus, faming tochnology as the
friand, faod procossing and markot-
ing as parners and the consumers
as the angels to be satisfied. From
nonw o 1o 2020, India would have 1o
gradually increase tha production 16
around 400 million tonnas of graing,
The increase in the production will
have to be done under the reduced
availabddy of land from 170 million
hactaras fo 100 millicn hectares with
raduced  water  availability, Wa
should alsa learn 1o divarsily to moat
specific consumer proferences, ox-
port markets and also in the ndenost
of ecological balance. This is to ba
achievedthrough information accoss
1o all stakaholders and not with con-
fral controls or rastriction of mave-
ments of agro products. Tho chal-
lenges for tho scientists and

sresident of India®s address |
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technologists would ba in the areas
of davolapmeant of soads that would
cnsure good yiold even undar con-
straints of water and land with
ecologically balanced faming. Tho
challenges for the scientist is indeed
a knowledge graduation from char-
acterization of 5¢il to thoe matching of
the zeod with the composition of the
feriizor, water management and
avolving now pre-hanvesting tech-
niques o such conditions, The do-
main af farming would enlarge from
grain production 1o food processing
ard markating. Newor forms of co-
operative entities are required to ba
established for ansuring maximum
benefit o tha farmers, E-markefing
concapts may also be put into prac-
fce o provide farmers cholces in
seling, Some of the areas, which
reed focus, are: soil upgradation, dry
land agriculture, tamparaturc and
salinity resistant seeds and minimum
water cultivation. Thera have beon
succossiul experimonts caried out
by TIFAC team in Bihar, whare per
hactare output! of whaat has baan
tripled by larmers in collaboration
with agriculiural scientists through
scientihe  methods, Such  expori-
ments can be roplicated in many
parts of gurcountry, carafully tailgred
to local conditions, The oarnings of
the padicipating farmars have re-
markably improved. This is a cnicial
socig-economic need. Access to
food will need enhancamant of pur-
chasing power of tha rural and urban
population. This ¢an only come out
of employment gencration through
entrepronaurship and through  in=
creaso in the incames of oxisting
farmers by technigues adopted by
the TIFAC team briefly mentioncd
above.

245

Areas of research in
Biotechnology

Tha key argas of resoarch in
biotechnology are Gene thorapy,
Gene modifiers, drugs designed for
individuals, nano-medicines, devel-
oping a ving coll, DNA ropair, stem
cells, dnug dalivery nano-rebots and
tissuc culture,

Stem Cell Research

Thi recent identification and char-
actorization of proganitars with stom
cell properties has opened up new
avonues that may be useful for irgat-
ing functional impairments caused
by the death of spacific coll popula-
tion, The stom call may help rastore
functicning of cerfain defective or-
gans, by repopulating or rescuing
the damaged cells from furthor de-
genaration, Thore will be a rovelution
in tha medical traatment for heart
care, cancer, tha visually impaired
and mentally challenged. It is éss8n-
tial to launch an integrated national
stem cell research program. Durning
my visit to varous laboratorios, |
happened to soo tha beginning of
stem cell research for differant pur-
poses including brain research, |
would like to share with you two very
important stem cell research applica-
ticns in the fiold of cardiclogy and
visual impairmant, When | met Cr P,
Venugopal, a famous cardiac sur-
geon, he told mo about his oxpen-
e¢nces. He said m one of tha cardiac
diseases, whore comventional, medi-
cal and surgical treatmant wera inof-
lactive bacause of the affliction of the
heart muscle, use of autologous
Bone mamow Siom cells implantation
into tha diseased heart muscles had
baan applied in arder to improve the
function of heart muscle, This kind of
application of this procodure is tho
latest and vary lew cases have been
done in the world, and for the first
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fime in India. Thiz iz oxpected 1o
opohn new frontiers in the reatmant
of patiants for regeneratian of haart
musclas, thareby giving naw hopa
for tha patiants sullering from and-
slaga heart disease, Thea stem cells
are being tried in other diseases like
diabatas in order to offer cure fortho
patients suffering from long tenm and
intractable diabetes. This is baing
applicd by injocting the stam cells
inta the patient’s aary supplying the
pancreas. Similarly, my frend Dr
Taraprasad Das has administered
the stem calls in the affected retina
portion of the eye region with suc-
CESE,

Spuce

Taday, competence has bean es-
tablishad for advancad remote sens-
g and  communication  satelites
and iheir applications, Our launch
services and satelites are cost effec-
tive and we should onter into the
global market agqgrossively. Tha ax-
ploration of tha moon thraugh *Chan-
drayaan’ will alectrify  tha  entira
countey, particularly tha yaung scian-
itz and children, | am sure the
Mmoo Mission is just a start towards
furihar plansetary explorations and
manrnes missions, which will lzad to
Mars exploration vital for our eoo-
nomic neods.

Development of reusable
Inunch system

Currently, global space industry
has a capacity o launch ovar 200
tonnes of satellites avery yaar. How-
aver, tha farecast is that projectad
demand will censuma lass than hall
af this eatablished capacity, Thus a
bittar price war is on to cagture this
lirited rmarket, The cost of access to
space farbids further expansion of
space activities, The Indian concept
of hyper-plana, & fully reusable sys-

at SERTEMEER 2004

tem is an innowation in rgokalny pro-
viding & payload fraction of 15%,
drastically raducing the launch cost,
Therefare, itis an opportune moment
for India to work with international
agencies and launch a major univer-
sal mission to provide the senefit of
space technology o the whale man-
king.

God’s Creation of
Nano-malerials

Whanaver | go for 4 morning walk
irn the Mughal Garden, | see the pea-
cock dancing with its colouriul foath-
ars, during this scason. When | look
at the deep and beawtiful colours on
the feathors of the peacock in tha
Fashiapat Bhavan, | have oftan
wondared how aven  afler many
vears, the colour of the peacock
feathar does not fade away, | recall
as a yaung kid, | used o keep pea-
oack feathers in my books. This pha-
normenon of long lasting original cal-
our o the peacock has come from
God's own creation of nano matari-
alz, coated in a peacock's Teathar
and these diffract light, which givas
us tha rich colaurs, BEvery thing in this
universe — from giant stars o our
Bies work onoa molecular scale.
Cur hearis and lungs are big objocts
but all the processes take place at
the  molecular  level.  Theroforg,
averything in our body and in tha
physical universe is already basad
on nanatachnolagy, Observation of
the natura and the role of science in
undarstanding it frem our research in
Mano sciances can be convered into
a technological product by using the
same  or similar Manc matericls
which gave the natural colzur for the
peacock foather, as part of our shins,
saris, fabric and agparals. s awel-
come deslination for ssiance 19 ma-
turz into technology and Degoma a
product of wtility for tha soaiaty.
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Nanao-bio-info technology

The world market in 2004 for nang
materials, nang tools, nana devices
andg nand bistechnology put fogether
is expacted 1o be over hundrad bil-
lion dollars. It has bean noticed that
the fastest growing arca among
these is nanobictochnology. Carbon
hnans twhes and 18 composites will
Qivia rise 1o supar strong, smart and
intelligant structures in the field of
matarial science. Mano bio madical
sansors will play a major role in glu-
cose detection and endoscopic im-
plants.  Drug delivery system will
revalutionize the healh-care to a
large oxtent. Molocular switches and
circuits along with nano cell will pave
the wiay Tor the next genaration com-
puters. Ultra densa computer mem-
oy couplad with excellent electrical
performance will give society low
power, low cost, nano size and vot
faster assemblics. The last four dec-
ades have also affected the packan-
ing concopt. Elactranics packaging
of the past has given way 1o the pre-
sont Micresystams packaging and
tha =hift in tha trend s now towards
tha Tuturistic nano packaging.

Integrated approuch for
nano-structures to
manuvfacturing

For us o sucosad in mangfactur-
ing of rano products and their de-
playment we need to tackle the is-
sues of scicnce and tochnology,
product development and societal
aspeocts in an integrated way. Jedg-
ing by thoe past exparenca af the
country in driving tachnology mis-
sions like in Aarospaca, Agriculture,
Atormic anergy and IT, | am confident
fhat, il wea taxe it in a mission mode
with & claar-cut vision, the couning
wjll reap the benefits of nanoscience
and technology.
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Research Areds

CNT based FPholo-vollaic Cell:
Presantly silicon based photo-voltaic
colls have an officiency of only 13 -
15%. This has become a big chal-
lenge for converting solar encrgy
inta powar. Research has shown
promise of increasing the etficioncy
of the phatoveltaic coll to 40 1o 50%
wsing ST, Thiz will have significant
e'fect in the capital investment ol 5o~
lar cnergy plants.

Freatmon for Parkinson’s Dlsease
and Epfepsy. Tho prmary Symp-
toms in Faranson’s disease, a5 you
are all aware, arc tramers or tram-
bling in hands, ams, legs, jaw, and
faco, ngidity or stilfness of the limbs,
slowness of movement and impained
balance. Pral, Varadan has devisod
a wireless system for monitoring and
control of Parkinson's disease. The
gysiem consists of an implantable
CMA insert in the haad rogien for
genorating a pulse 1o the none Sys-
fem: controlled edber by a modified
pacamaker or smart hat and passivo
polymer based gyro sensors, which
ana implantad in the tromor locaton.
Thi sensor gets tha power from he
Pacemaker and the Pacemakor then
reads the tremor motion. The Pace-
maker then generales the pulse in
tha implantod device n the hoad 1o
cantrol tho tramar, This appears 1o
bo a promising line of reatment for
such disgases. It has been reponed
that 13 patiants affoctad by Parkin-
o0 disoases had full recovery.

Encrgy

Qur generating capacily has 1o td-
ple by 2020 from tha axisting hun-
dred thousand Mogawatts of power.
This has got to bo achieved through
three different sources namaly hydel
capacity, nuclear power and non-
conventional enargy Sourcos primar-
ily through solar enargy. This capac-

My build up will need large scale
power genaration through solar &n-
orgy and othor rengwabla energy
sources to an extent of 1,00,000
maga watts. Nuclear, hydel and thor-
mal stations will cater to tha balance
2, 00,000 maga watls,

Water

Glanally, thare are o fow solufions
to solve water shortage. The salu-
ions are redistribution of water,
waler re-cycling and prevention of
wastage, rainwater harvesting and
inter-linking of rivars. What is thé so-
lution thal scientisls and technglo-
gists can provida for theso missions?
Weo must find scientific solutions to
those missions 5o the missions are
owacuted in a cost effoctive mannar
maintaining the ccolegical balance
and bic-diwarsity. Oné important so-
lution s 1o creale new parennial
sourcas of fresh waler by saawater
desalingtion, India attaches impaor-
ance to research and technological
solution  for various desalination
processos, But wo ara only in the
pilot plant stage. We naad to work for
large volume dosalination plants,
both Multi Stage Flash and Raveérse
Damosis, which can cater to tho
needs of big ciies. Our scientisis
should also carry out résearch in tha
arca of drnking water genoralion,
Anathor arga of rosaéarch invalves
culturing of water through scawater
bacteria, relgasing hydrogan ions,
which can bo convarted into drinking
watar. This is probably a long-torm
solution to waler problam, Regional
cloud scading with the cooporation
ol participating siatas with the alfec-
tive secding techniques needs to be
explored in our couniry,

Earthquake prediction

In many places in our planat, we
axpercnce severe oarthgquakas re-
sulting in loss of life, loss of waalth

and in somo cases it dostroys the
docades of progress made by the
country and its valuabla civilizational
haritage. Inchia has canhquake prob-
lems porodically in coriain regons.
Earthquake is a sub-terrain pha-
nomonon and pradicting this from
spaca observations would ba a great
challenge to space scientists. | am
gura that if you all work with the de-
termination that you have always cx-
hibited, we will reach the light on the
afher sice of the tunnel, Earthquakes
ooour when the crust reaches a ariti-
cal state, ermission ol electromag-
nolic signals before final rupture is
thacralically plausibla, nctably in the
ultra low frequancy (ULF) range and
vary low froquency (VLF) range. ltis
hoped that well organized elastro-
rmagnotic  monitoring  may  provide
unigue observational informnation on
the pre-ships,

Conclusion

For fast national development, |
am convincod thal 'Nang' is the
graatest building block for hoalth-
carg, struciural matenals in elecingn-
ics, automation etc., and will become
the platform for naw cutling adge
tachnalogies o graw for better living
ol the manking, We nead 1o mtegrate
rano-technslogy with bictechn2logy,
information and  cammunication
tachnology and space achnology for
tha benchit & mankind in education,
healthcare, communication  water,
powort, matarials, manufacturing and
disasier mandgement,

g you all know, thare is a big de-
bate going an, whethar human clon-
ing should be encouraged or not.
This iz ona of tha pet subjects of
big-sclantists and technologists, |
wauld like to share with you my own
porsonal view. God has created hu-
man baing aftar millions of years of
gonetic croation and angineering.
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Every one of us carries genes wilh
memary and the cxporience of our
forelathers who lived millions  of
woars ago. | dor't think man can
compete with God in enginasrnng
these  cumulative  characteristics.
Hence, cloning of human beings

should not ba permitted. However, it
i5 gasential to clone various organs

al tha human body system like eya,
liver, heart, pancreas, kidney el
which can help in repair and rejuve-
nation af tha human system,

Syimmposia

hly best wishas 1o all the members
Bof the sciertilic community for soc-
cass in your scientific and techng-
logical Missions.

May God bless you.

Symposium on 50 years of Collugen Triple Helix: A Celebration of Science

L

Tha symposium  marked  the
monumental discovery of triple heli-
cal structure of collagen by Prof, G,
m. Ramachandran and was enfitlad
‘B0 yoars of Collagen Tripla Helix: A
Calebraticn of Science.” A galasy of
eminent ssiantists attended {he cele-
pration; and many of thosc privieged
to have worked directly undar or with
Prof. G. N. Ramachandran shared
thigir tholg hts. '

In hig Welcome Address, Profl
Samir Brabmachar, Director, 1GIE,
said that the sympasium was essen-
tally 1o document the discovarny
mada by Prof. G, N, Ramachandran
jcalled GMR by his peoors and
fricnds) —a towearing sciantific por-
sonality, who stood “shoulder to
shouldar with Mobel laureates such
gg Francis Srick and Linus Fauling,”
He reminded the audience about the

glabal celobrations last year that had”

marked tha 50 vears of the discovery
of the OMA double healix and cx-
pressed regret that an Indian discov-
ery ol similar consequence [ay
neglected. Further, he mentionad
that, the next generation has, “for-
gaoicn the success ol our Lnsung
haroes " Ho hoped that the studanis
and research schelars, who com-
prised & larga part of the audience,
would go back infusad with pride at
the ond of the day.

Celivaring thoe koynote address at
the Inaugural session, Or [ A
Mashalkar, Circcior General, CSIR,
paid fricula 1o tha genius that was
GMR. He said that it is andinary mind-
sct o look through windows and
daars opened by others and o bar-

—n—y

e Huanming Yang, Directar of Keljing Genorrics Institute, China, being felicitatod by

Fresiclent of Irdia D A B L abodul Kalaim, during Ssmposionm on 51 years of
Collapgen Triple Heliz: A Celobration of Science, Seen on nis lef s Shri Kapil Sihal,
Saimistor of Sate for Science & Techmolopy and Ocean Develepaent @ and on bis sight,
O R, A, tdasetkar, Direcior Goneral, C5IR, Onoexterm nght s
D3 W5, Bamarmurthey, Soecretary, 1051

rowe their own worldview fram them.
Howower, GNE was ona, who was
aways at the forafront and ono who
apencd new doors and windows,
and so his legacy continues. Dr
Masholkar provided glimpses into
situations that arise whila one is ac-
tively pursuing one’s own creams.
He urged Indian rescarchers to ook
for "points cutside the lines™ or toe
“zones of dizcomfort’. Ho agreed
that everyone, be it the research
soholar, tha Ph.D. mentor, Editor of

the ressarch journal or the reviewsr
of the papar, is happy when the find-
ings match the hypaothosis or ex-
pected results, “But," he said, "great
ideas go bevond” (the expected). He
cncouraged  the  masearchers to
broak away from conventional wis-
dom, to find the courage to guastion
and ta look for triggers in unusual
siluations ar uncer conditiors of
arpmalies, which, he said, are "sim-
ply  nea opportunitics in science
wailing o be investigated” He
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sharcd wath the autance marmy romi-
nisconcas af his own research days
to ambellish the point he wantad 12
make that “points that lic bayond”
are challenges to broak away from
the old ideas. He detaled among
cthers, the discoveries of the
Masholkar-Marrucel Elastic Bound-
ary layer Maodel that broke away from
Prandgtl's 1937 boundary laver the-
ory, the Dovolta = Masholkar Model
that deall with reptation-disengage-
rment-diffusion dynamics {or the first
tima angd the ECTM maodal by Lole-
Mashalkar, again a breakaway from
the comventional wisdom of pheng-
menolegical constiutive equation.
He said that he had found break-
threugh aven in a "failad SEM™ and
although this was a lucky accidont,
“sorandipity smiles only at the alert
bacause the eyes do not see what
the mind does not know." He under-
lined tho fact that, "discovery path is
highly nan-linear and unpredictabla®
but roiteraled that chasing anoma-
lics and discontinudies is a roward-
ing expericnca. He ended by asking
the futlure GNRs seatod in the audi-
ence, 1o dara to learn, and to learm 1o
darg, bocause risks bring rewards.
Dr V. 5. Ramamurthy, Socretary,
Cepartment of Science & Techngl-
oqy, in his Presidential Address said
that the history of scionce is full of
pathbreaking discoveres made by
the discoverars. The touchstone (o
celerming whether a discovery quali-
fies to be called "pathbroaking' is the
quastion, “Wauld it have made a dif-
fercnen ta the history of scienca if tha
dizcaovary had not boen mado? The
answer "Yes" 1o this guestion would
quality the discovery 1o be listed as a
pathbreaking one. He pointed out
that the history of science is a list of
pathbreaking discovarias. He said all
preat discoverars havo guestioning
minds that do not accopt what othors
say just becavuse a leacher’somior
/Moss says so, and that they hava
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questing minds thal do notl Take any-
thing for granted. Ho oxhorted tho
presont day researchers 19 convinog
themsalvas first, 1o idantify and laok
for anpmalies, (o have the patience
to go beyond, and to havo dogged
parsaverance. He urged them o
transcend anificial boundaries, His
messago was, “Don'l close yoursalf
to what is happening on the othar
side of the wall because you have
sof up the wall. Bather, destroy such
walls” He asked the students to
“‘chase big dreams—to hunt ligns,
not rabbits!" He asked the students
to devalop holistic vision and to look
at the problems and solutions in to-
tality. He agreed thal resource
crunch axisied but poinied out that
young human resourca is making [n-
dia globally competitive, Ha said that
GMR could be projected as an icon
lo young students of today.

Frof. Samir Brahmachan chaired
the seszion entitled "Collagen Revis-
ited'. DO Manju Bansal of Indian |n-
stitute of Science, Bangalora, a di-
rect student of Prod. G, N
Ramachandran, pul inlo cument par-
spective and brought one up-to date
an the collagen story, Tha title of her
talk was “Triple Helix: Stary Retold®.
She said that even though collagen
is a pleniifully available protein, with
ong-fourth of the body's protein be-
ing collagan, only skotchy details
about its structure wora known when
Frof. G. M. Ramachandran began his
study. She spoke abowt “his great
leap of imagination, rather his edu-
cated guoss® when hoe mada the as-
sumplions about ghycing Being “sa-
guentially and regularly distributad”
in the collagen molecule. She said
that Prof. G. N. Ramachandran's
penius lay in collating fleating infor-
rmation into his ocwn research find-
ings. Unfortunately, however, tha re-
sparch papor of such seminal
impotance  languished for  eight
months bofora being published in the

joumal Nafure (1954, 174:1771-
1775 The following year Francis
Crick and A. Rich suggaosted minor
modifications, Undotorraed by the
criticizm, Prof, G, M. Bamachandran
went on 1o use the anomalies to
great advantage and designed what
i5 today known as the 'Ramachan-
dran map.! Or C. Ramakrshnan's
talk was entitled, "From Collagen
Structure to Ramachandran Map™,
He said that the map ovolved from
Prot, . M. Ramachandran's, "great
abjoctivity that led him 1o scrutiniza
ond raassess in the face of criticism.”
Ho said that, “the map is not the
monopaly of proteins but its principle
can ba used for any melecula, but
this use has ta bo made judicionshy,
It is not a pradictive algorithm, rather
it Is a confirmation or diagnostic kit to
cull out data and interpret o without
bias."

Dr W, K. Ganguly, Dircctar Gen-
oral, Indian Cauncil of Medical Re-
soarch (ICKMRE), New Delhi, chaired
the second seéssion. He sakd that
there are many types of collagens.
The tripla helical structure of colla-
gon is a pra-roquisite for its proper
functioning. He pointed out, that col-
lagens changd under diseaso condi-
tigns such as atherosclorosis, “The
collagens changs, their intaractions
[with athar pratains} changa, and tro-
mendous amounts of biological
moleculos ane released, and the col-
lagen disease procoss (in fact, any
diseasa process) beging,” ha said.

Or T. Ramasami, Director, CLEIL
Chennai, spoke on “Cellagen: The
Smart Matenal™, Ho walked the lanes
of history by reminding the audience
that CLRI had sourced and purified
tha original collagan sampla from
Australia for Prof, G. N. Bamachan-
dran. This oxolic sample, which
helped Prof. G. N. Ramachandran
discover the collagen struciure, had
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HE sponsorediconsultancy pro-

jgcts taken up  and technical
services rendeored by the Ceniral
Elzctrochecmical Resaarch Instifute
HCECRD, Karaikudi, in the recent
past include:

Sponsored Projects

® Faasibility study for up-gradation
of waste watar for racycling— Mis
NSF Electranics Ltd, Bangalore
(Rs 51.000)

® Foasibility study on 'Mickel— dia-
mond compaosita coaling on stain-
less dental burrs’ —MSs Pivot
Fabrigue HP., Mohali (Rs 18,000)

® Feasibility study on 'Electropolish-
ing of 304 grade stainless steel
valves' — s Gany & Co, Marai-
malai Magar (Rs 25,000}

* Faasibility study on "Electropolish-
ing of 420 grade stainless steaol
needles” — Easvystich Mesdlas
Pt Ltd, Bangalora {Hs 50,000)

®* Creation of enargy storage do-
vices using nang structure unit
malerials — Japan Zcienca and
Technology, Jagan (Rs 2.30 mil-
licn)

® Feasibility study on "Electro refin-
ing of lead from scrap load acid
pattaries' —NWs Lead Age Alloys
Indlia Ltd, Bangalore (Rs 100,000}

® 'Elecirolyvtic production of high pu-
rity calcium matal” — Cepartment
ol Atamic Energy, Mumbal {Rs
1.1 milliam}

e Cytochroma P45l isoforms in
aquatic invericbratoes in relaticn to
xanobiotios metabolism — DST,
Mew Celhi (Bs 1 million)

Consultancy Projects

® Seotting up of a demonstration unit
for electrolytic regeneration of
spant ammanical cupric chlonide
Sfehant with simultaneous recowv-
ary of copper— Mfs MEP Elac-
tronics Pvt. Ltd, Bangalore (Rs
00,000

* Advise on Electropolishing of
202304 stainless stool racks —
M's Tufflzn India Intariars, Banga-
lare (Rs 80,000)

* Instrumentation for structural and
carrasion menitorng of Ganga
bricge at Allahabad — prescnta-
fion & specification preparation —
Mz Deveon Chemicals Pyt Lid,
Mumbai (Rs 88,000

® Improving the quality of hale-
phospate day lght phosphor —
M Surva Roshnio Ltd, Mow Dalhi
tRs 200,000)

* Hocommeandation of suitable anti-
corrosive paint schemes for M.S.

Sponsored/Consultancy Projecis tuken up
und Technical Services rendered by CECRI

Structures of the boilers of NLG —
MLC Ltd, Meyweli (Rs 71,000

Technical Services

® Testing of 2VY500AR VRLA battor-
ies — M5 HEL Nife Power Sys-
terns Litd, Hyderabad (Rs 75,000

® Testing of Ni - MH cells — BFL
Ltd, Bangalara (Rs 10,000)

® Testing of anticorrosivo treated
rads as per ASTM standards for
Kottakuppam town panchayat
water supply improvement
schame — TWAD, Cuddalore (Rs
13,0000

® Sampling of analysis of water
drops generatad along with auto
cxhaust amission with inaciive
cocling systams - Sri, M.R. Thiva-
narajan, Pondicherry (Rs 18,000

* Tesling of the Paintz — BSHL,
Madurai {(Rs 15,000)

® Tasting of non-organo phosphon-
ate samples for CaCos scalo for-
ration control — Moyveli Lignite
Corp. Ltd, Meyvali {Rs 37,000)

* Evaleation of CPCC system on
camying out relevant tests as par
CECRI Code of Practice — Br.Mao.
209 in SAR-TA scclion — Rr M,
Subba Reddy, Pattambi, Kerala
(Rs 26,000) a

aaen derved from the tail of a kanga-
o, Then he elaborated on the pre-
sent-day success storias of collagen
research at CLRI, and highlighted
thiz qualities of collagen that qualificd
it as “smart material®. Heo said tho
wsa of collagen in medical applica-
tions was facilitatod by its low imrmu-
negenicity. So, collagan could He

used in ophthalmalogy (synthatic
cormeas), wound  dressing, bum
dressing, as =kin surrogates, as
scaffolds for infacted wounds and in
bislayer systerns for drug-reloase.
Ha mentionad many collagen-basad
products of CLAI (zome of these be-
ing second gonoration), such as Kol-
lagen, MeowSkin, Biofill, Colspon,
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ConerDres ale. Further, ha men-
tionod that the audiforiom at CLAI
has baan namead Triple Helix in hon-
aur of Prof. G. W, Bamachandran’s
sominal discovary, :
Cr D. Balasubramanian, Diroctor
of Research, LY. Prasad Eya Insti-
tute, Hyderabad, detailed the differ-
ont kinds of colagens found in the




syinposia

body and spake about the diseases
caused by collagen delects mani-
fest, cither because of malfunction or
due fo mutations, Mo said that geng
theragy, although in its infarcy atthe
moment, could offer some advan-
tage and spail hope for those suffor-
ing from collagen disorders.

Dr & Sriramachari, Honorary
Advisor, ICMA paid rich tribute 1o
Prof. G. M, Ramachandran and alsa
detailed an account of Indian Child-
hood Cirhosis—A Vanishing Dis-
easc. Ho discussed the herbal
therapoutic appreachas being inves-
tigatod.

D M. Yatindra of Madras Univar-
sity chaired the session cntitlod
‘GMNR's Légacy'. He said that in the
1850's physicists inspired advancos
in biology. Al that tima thore wera
only three laboratoncs or groups
working on  crystalicgrapny—one
was at the Califomia Institule of
Technology, USA (Max Deloruck,
Linus Pauling and others), the sec-
ond was the Cavendish laboratory al
Cambridge, UK (William Bragg, J. D.
Bemal, W. T. Astbury, John Kendrew
and others) and then there was Prot,
. M. Ramachandran®s group at tha
Dept. of Physics, University of Ma-
dras. This speaks volumes for the
genius of Prof. G. N. Ramachan-
dran—a man ahead of his times. Dr
Yatindra also spoxe about the
Ramachandran map—the mag that
maps tha mystarias of protein struc-
fures.

Dr M. Vijayvan of the Indian instifute
of Science, Bangalora spoke on
“The GNR Legacy in Crystal-
lagraphy®, Ho painted out that So-
divem chiofido is a simple molecule
wiose structure was elucidated by
crystallograophy—a feat that got the
Mobcl Prize. Prol, G, N, Ramachan-
dran, he said, was from the first 1o
the last a crystallographer whose
largely theoretical work iluminated
the field, Ewven it Prof, G. N.
Aarmachandran had not dana any-

thing alsa, he would still be remem-
bored for his work on crystal-
lography, he added, The Atlas show-
Ing tha advances made by
erystallography  and by cryslal-
lagraphers in the 207 contury SOgws
Pret. G. N. Ramachandran in “splen-
did isclation” in this region of the
warld. Dr Vijayan said that GNR'S
droam was to establish the field of
Macromalecular Crystallography in
India—a dream that remained
larggely untullilled in his lifetime. How-
evar, post 1953 the situation in India
changed dramatically, and today,
many groups anc working on mo-
lecular crystallography, particularky
on the struciural genomics of micro-
hial spocins such as Plasmooium fai-
ciparum, Laishmania donovani, My-
cobacterium tuberculosis, rotavirus
ol and the mutant HIY proteass
enzyme, He conciuded that, though
GMA's unfulfiled dream 5 being
erystallized In India now, "It is & so-
bering thought that we are yet to
come near the peak that GNR had
conguerad a generation ago.”

Dr A. 5. Kolaskar, Vice Chancellor,
Puna University, Pune sacko on
“GNR and the dawn of Bioinformat-
ics™, He pointed out that aodraction of
data from biological matier began
from GREA'S times and thil was ned
anough to do good science but that it
was also nocassary to prasent it well
as was dong in the case of the
Ramachandran map, a fact that
protably contributed mach to its
popularity.

Dr Partha P. Majumdor, Profes-
sor, Indian Statistical Institute, Kol
kata, chaired the session ontitlad
‘Looking  Ahead' ¢ Huanming
Yang, Direcior of Beijing Genomics
Institute, China provided an insight
into the tremendous advances made
by China in the field of genomics
despite a late stan. His 1alk was enti-
tloed “1%6 Human Genomée ta 100%

Rice Gename", He said that an intar-
esting quastion Ihrgwn up by the se-
gquencing study was how so lew
gencs (about 30,000) could make a
complex human boing wheraas rice
nooded about 50-55,000 genos. He
said that tho answer probably lay in
the fact that there is massiva ongo-
ing tandem duplication of individual
genes and "Background” duplication
of athar alemeants in the rice gonama.
The whole gonoma duplication dates
back some 56 milion years ago but
ihe tandem duplicatons are still go-
ing an, Ching has also finishad se-
guancing the Silkworm gename in a
record two and a half months, he
informed. It has 18, 510 gones—a
little more than the fruitly Oroso-
phuta, O Yang emphatically said that
sidying tha genome opans up cn-
tirely new vistas for thosa who ask
guestions that were not asked be-
fore. The situation today is one of
"Ma sequence, no knowledgae”, he
caid.

Prof. Samir Brahmachari's talk en-
litled Triple Helix 1o Gonomecs con-
cluded the session, He said that so-
guence detarmines struciure and
striclure determines function. To-
day, Conformation spells Information
(like that in CAT Scan). He spoke
briefly about the role of conserved
popfides and the identification of In-
varant Signature Peptides using
PLHost and the strategios of finding
the “Achilles Heel™ of prolemn struc-
ture,

Mameontoos wara presented to all
speakers and the organizors @f the
event

Distinguishad Feliows of the G, N.
Hamachandran Knowledge Contro
at 1GI18 wera falicitatad. A Documen-
tary film, “The Immortal Colls ™ espe-
cially commissionad for the annivar-
sary of the discovery of the structure
of collagan was also screanad,
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Heterochromatic Silencing and HP1 Loculization in
Drosophila Are Dependent on the RNAi Machinery

R Lpal Bhadra, Sciantist, Cen-

tre far Cellular and Malecular Bi-
alogy (CCME), Dr Manika Pal-
Bhadra (Visiting Scientist, CCMB,
Fresant Senior Scienfis: Indian Insti-
iwte of Chemical Technolzgy), Hy-
derabad and scientists at the Univer-
sity of Missouri, USA and Washing-
ton University, USA have
demonstrated that Hatarochmmalc
silancing and HP1 localizatian in the
frit fly Orosopdiila are dependant an
the BMAI machinary

small RNA molaculas have bean
found 1o play multiple reles in ragu-
lating gene axprassion. These in-
clude  famgeied degradation of
mAMAs by small irterfering RMAS
isiFMAsY {posttranscriptional gene
silencing, PTGS). developmentally
requlated sequence-specific transla-
tional repression of mEMNA by micrs-
AMAs  [miBRMAs)  and  targeotoed
transcripticnal gene silencing {TGS).
AMAL activity limits fransgoson miobi-
lization and provides an antiviral de-
fensc., BMA interforonce (BMAID is
requircd to establish siloncing at hot-
crochromatic  domains  in fission
yaast,

KMany components of the RMALma--

chinzry  have beoon identificd in
Drosophifa mefanogaster and find-
ings suggest that tha BMAI system
could alsoe play a role in targating
helerochromatin formation in Oroso-
phila,  Components of the hetero-
chromatin-silercing  complex have
pean ideniified by screens for domi-
nant suppresscrs of position offoct
vatiegation (PEV), the siloncing that
accurs whan a nemally auchramatic
qana is juxlaposad with a hetaro-
chramatis domgin,

Tandom repeals of a Orosophila
white transgene PllachV] rosult in a

vanagating phanlype.  Mini-white
lines 6-2 [miniw, ong copy) BXE
(sevan tandem copies), and D1
[SoVan copics, ong invertod weors ox-
aminad,  Mutations in pw and
fhomoiess reliove silencing at the
tandom repeats, while single copy is
normally  axprazsad  different  ho-
mozygous and heteroalielic combi-
nation of piwy, aubergenea and home-
fess allles cause  considerable
suppression of varicgation at OX1.
Similar rasullz ware obtained for
BEX2. In some instances, thess mi-
tations fail to show a dominant phe-
rotypa, but loss of silencing is con-
sistontly  observed  whan  the
mitation is homozygous or oresent
i a hataroalelia comzinztion,

ingzicn of the P clemert, F
hEp2e-pl hspf0-a7 in a euchro-
realic dormain resulis in g unilorm rad
LY. Ineamicn in tho poricantns het-
grachromatin or much of the zmall
fourth chromasome results in a var-
agating phenolype, These vanegat-
ing lines show loss of silencing on
intreduction of dominant suppras-
sors of PEV and rospond to changes
in copy numiear of e sex chromo-
zomes. Tha impact of mutant alleles
of pras, aubarging and homelags on
twia such linas wera examinad, |t was
gozenved that the functions of all
iree loci are reguired for heters-
chramatic silenging, Homoeygous
¢ hetercallelic mutations in oiud re-
sult in a twolald increase in whilts
axprassionin ling 118E-10, The hat-
croalielic muant combination o
aubergine produces more than a
fivafold increasea in pigmeant, Fiva al-
lzles of Aomeiess werg tostod, and
all cause a lags of silancing.

The AMAL machinory may iunction
thraugh an RNA molacule that di-
racts sequence spedific targeting of
heterachromatin formatian,  The ef-
fegts of homozygous mutations in
piwd, auberging, and homelsss on
HF1 and H2-mE2 by immunofluores-
cent staining of the polvtene chroma-
somes wore examined. The RMAI
mutations have a considarabla ndli-
ance on chromosomal looalization
ol HP1 proteins dramtically in Home-
teeg mgtation, In hlstifs HP s de-
Ipralized ard wniformly distribubed
throughoutthe chromosomal arms of
the chromosomas. At the same time,
thare is a significant reduction of hig-
ane HE3-mES, Howevear, tha total
amaunt of extractable HE invanous
hls genotypes appears similar, which
suggests that expression of HPT is
not affeciad in Als mutant lines, but
rather the distribation within the nu-
cleus. Thus, the BMAL system must
be intact 1o achiove targatad methy-
lation <of histone H3 at Lysd, and
proper localization of HP1.  The
changes observed readily account
for the loss of PEV.

Aosingle copy of the PRacW) trans-
gene at 200 [line &-2], ag wall as the
BXE and DX? savon-copy amays,
worg axamined for the presenca of
H3-mkB. The location of this hatarg-
chromatic array away from the chro-
miocanter allows a5 a determinant of
whether there is an accumulation of
modified H2 corrclated with hotoro-
chromatin lixe structure formation.
The results indicate that tha his gana
product is requirad for the proper tar-
geting of H3 modification by meathy-
lation of Lys™ at the mini-white array.

Mutalions in oiws and auberging
razsullin partial loss of H3-mK3, most
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Meet-cum-workshons

-

ovident at minor sitas within the
auchromatic amms.  Mulation of
homedess has & more pronguncod
effoct. It rosults In dramatic loss of
H3-mKkS and redistnbution of HPY
and HFZ away from tha chromocean-
tar, along the euchromatic arms. An-
fibodies specihic for H3-mES and for
H3-mK27 wera used to confirm that
the efect is spodilic 1o H3mES. HP1
interacts with SUVAR)3-9, a major
histona H3 methyliransforase, and
tha nomal localization of thesa pro-
[ins to paricentng hotera-chramatin
has been shown (o be mutually de-
pandent. The goneral distribution of
HF1 along the chromosame arms in
the absence of largaeted H3-mK9 is

not surprising, as HP1 has been
shown to bind nonspecifically 1o nu-
clepsoma core parlicles and naked
DMA. HP2 intaracts with HP1
through tho HPF1 chromo-shadow
aomain and undargoes shift in distri-
bution in the chromosoma upon re-
distribution of HP1,

Although the dacrease in silencing
of the PllaclV] array and of the while
transgones in pericantric and fourth
chromosome  helero-chromatin s
raadily dotacted, it is a parial effact;
ona does not observe restoration of
a uniform red eye phanolypd, Since
HF1 and HP2 retain nearly nomal
distribution in the presonce of piwior

aubarging mutations, but not follow-
ing loss of homeless gene product, it
ia suggested that homaloss encodas
a more contral function than pivs and
auborging for heterochromatin for-
mation. Al thrae loci appear o be
imvoived in targéting histono H3
maothyltransfarasa activity andg (ecal-
ization of HP1 and HP2, demonstrat-
ing an important rele for the BNAI
machinery in ostablishing  histone
madilication, chromatin organization
and can-comitant gone silanging.
Thase significant rosearch findings
werg publishad in tha prestigious
journal Science, January 370 issus
200 (0

Interaction Meet-cum-Workshop on

HE Hegional Resoarch Labora-

wry (RRL), Bhopal, M. P, Pelly-
tion Control Board: tha Institution of
Engineors (India); and Erwironment
Managemant & Human Welfare
Council réecently organized an Inter-
action Meoel-cum-Workshaop on
‘Solid Waste Managament' to dis-
cuss novol technologies tor safo dis-
posal of muricipal waste, fly ash and
industial wastes, Professionals, re-
searchers and vanous user-agen-
cies ware invited o participata i tho
deliberations and discuss the vari-
ous issuos relatod to technologies
for safe disposal of bio-solids, (ly ash
and cther indusinal wasies and pro-
tect cnvironmant and groundwater.

Tha mect had three sossions
viz, 'Big-solids Cisposal Manage-
ment’, ‘Fly-ash Disposal Manage-
mont  and ‘Hazardous Waste

Disposal Managamant,’ On the soc-

Solid Waste Management

ond day business meelings with
usar-agensies and lield visit 1o Ther-
mal Power Station, Sarmi ook slaca.

Or Rarmprasad, VC, Barxatuliah
University, B''opal, was tha Chiaf
Guest a1 the Inaugural function. Ad-
draasing the gatharing, he said that,
the increasing volumé of mumicipal
wastes IS an alarming problam, He
said that, it is wvery important fo
spread  awaréeness  among tho
masses for safo disposal of thase
wastes and for croative solution to
hiz problem and that finding a
proper solution o this prablem is a
social Cause.

Prof, Maurice Be Dusseault, Direc-
tor, Porous Modia Resoarch Institute
and Profassor, Department of Earth
Scicnces, University of Walerloo,
Canada who was the Guest of Hon-
aur on the occasion, said that ha

could support the cause with all his
axpartise in the fiald,

Dr N. Ramakrishnan, Director,
RRL-Bhopal undedinad tha gravity
of the problem and pointad out that
along with prospenty wasies ang imn-
creasing and that this grave prabliam
has to be handled.

Or R, N, Yadava, Hand, Waler
Resources Management Group,
RRL- Bhopal, highlighted the impor-
tance of tha interaction meet. Shri T.
V., Subbarao, Chairman, Insiution
af Engineers (India), MP State Chap-
ter, Bhopal, mentioned about the
problems created by various solid
wastes.

The doliberations at the sessions
will cortainiy help in salving the serious
problems relating to disposal of vari-
aus types ol wastos genaratad owing
to incraasing urbanization. o
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Foundaticon Day Celebraticons

IICT ¢celebrates Diumond Jubilee

THE Indian Institute of Chemical
Technolagy (ICT), Hyderabad,
organized its Diamond Jubilaa Vala-
dictary Function on 4 August 2004,
=hri Kapil Sibal, Minister of State far
Science & Technology and Ocean
Cevalopment, and Yice-President,
CEIR was the Chief Guest.

Shri Sibal, in his Diamond Jubiles
address said that C3IR should forge
the technological ravolution in the
215t certury. Inter-disciplinary co-
operation and partnerships in tha
scientific cammunity wera most im-
portant to realize the potential of
technological innovations and to fa-
cilitate their transfer from the labora-
wrigs to the market in the coming
davs. He pointed out that while land
prodisctivity was decreasing, popula-
fion was on tha rise and he called
upan the scientific community 1o
solve some of the complax praolems
of the people. Shri Sibal asked the
sciontisis to foous on echnology that
wiouls onsure food, sheltzr, haalth-

ne e

sh Kagil Sital, sdinister of State for Scienoe & Technology and
Crecan Development [ranived in dliscussion with Dr L5, Yadav, Directon, HCT,
von Bais g, aned DA Mashelkan, Chirecior General, CEIR, fow G ol during
the D Jubsiler Celebrations” Valediciony Funclicn

care and education to the 700 million
poople of the country whose maninly
aarnings arc less than 52 a day (RAs
3000 por month),  Heo explained
that tachnology would be of no use if

A ’

Lot Shri Kapil Sibal, sdinister of S2ate for Scivece & Technolegy and Oocen Doevelomment inaugusatiog the

pre did not touch the lives of thoso
people, The Ministar assured tha sci-
entists that avtonormy of sciantific in-
stitutions like NCT would ba gro-
tected. On this occasion, Shri Kapil

nel

Ciamcnd [ubiles manument, as Or Baas SMashelkar, Director General, ORI, Jan bis Gl looks ane Onhers seoen e
Lo 1.5, Yaclaw, Director, BCT, dextrome rihd and Shri Bakesh K Sharmm, SOM, DCT Sesiromne Gl
Rl Shii Kapil Sibal planting a sapling on the accasicn of DET Giarrond Jubiles Coelebrations
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Ionours & Awards

Zibal released the Diamond Jubilas
Soienie and presented "Roll of Hon-
our o refired and present scienlisis
of NCT, Shri Kapil Sibal inaugurated
the ST Diamond Jubiles mongment
and planted a sapling on this occa-
S0, He alse inaugurated e
Biotechnology and Bioprocessing
Centro and OPCW 1ost lab in the
Mass Speciromeotry Cantre, Ho vis-
ited the newly dovaloped Mano-mia-
tarials science laboratory, animal
quaranting facities and Natural
Products Chemistry Laboralory.

Cr KA, Masholkar, Directer Gon-
cral, G3IA, said that country had

done wall in science and technology
and that ICT which had created a
niche Tor itself in the field of chemis-
try and chamical technolagy, was a
diamond in the CSIR chain. © Ha
strassad the neced for coming oul
with newer products in tho wake of
the patent regime o ba iniroduced
from 2005. He said laboratorics
should adapt to the emarging ambi-
ence and new reforms should tako
the country along the path of pro-
qrass.

Earlizr, Dr J.5. Yadav, Director,
ICT, wolcomed the gathenng com-
prising of scientists, technologists

members from academia and indus-
tiry and IICT stalf membors and ex-
plained in detail the growth of the
laboratory in the past siddy years,
right from its incoption on S August
1944 through the fmman of the Aizam
of Hyderabad 1o its renaming as In-
dian Insiitute of Chemical Technol-
oy in 1989 and itz Goldan Jubilees in
18894 A number of former Dircctors
and HCT clients recallod their asso-
ciaticn and the work dong al the
laboratory, Or AC. Kunwar, Direc-
tor-Grade Scientist proposad a vote
of thanks. i

THE Central Glass & Ce-
ramic FHescarch Institute
(CGCAl’'s, Maroda Centre,
has been awardod the pres-
tigious Federation of Gujarat »
Industiries [FGI) Award fc:nr
gxcelienca in the field of Re-
search in Sciance & Technoi-
ogy far tha year 2003 Tha
award was conferrad in rec-
ognilion of its innovative con-
rbuton in the dovolopment
o lead free frit' for applica-
fion in the blue pottary of ™%
Jaipur. The award, which
cames a citation and a tro-
phy. was prasented by Shn
Sunil Kant Munjal, Managing

CGCRI's Naroda Centre wins
FGI Award for Excellence (2003)

L KN, Maiti, Sciensig-in-Charge, CGCRI Maroda Coentre

coramic iles, bone ching, stea-
ite and alumina gnnding mea-
dia and high strength t:Ian:k
teracolla ete. |t has baan ac-
craditod with 150 9001:2000
since September 2002 lor all
itz activilies, CGCRI has baan
involved in the devalopment of
Caramic Cluster in the State of
Gujarat singce 2001 as the
nodal Agency and lauded for
itz efforts in the techndlogical
upgradation and developmant
of clusters,

Lead-loss, high strength,
cco-friendly blue pottory glaze

& Principal Irvestigator of tha project receiving the
FCI-Trophy from Shel Sunil Kant Munjal, Managing

Diroctor, Hera Cyclos Ltd.
and Prasident-alect of Con-
fedaration of Indian Indus-
trins (C1) at a function held at
Vadodara recently.

CECRL Marada Centre, sinco
itz incaption in 1977 has baan cater-

was developed by CGCRI for
the first tima in the art of mak-
ing blue pottery. The technol-
ogy was transferred to the arni-
sans in sovoral clusters around
Jaipur through a seres of TAD pro-
grammes as wall as implemantation

Chivecror, Hero Cyeles Lid, amd Presicent-elact
o Conbederation of ndian bndusinies

ing to tha naads of tha caramig in-

dustry through the development of

several technologios for production

of fine stonoware, sanitany-ware, a ynits level by CGCRI. a
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