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ARTU::\C FALASG:I 

ISTITUTO nT GE~!~TICA 9IOCHIMICA ED EVOLUZ!ONISTICA 

del C. N. R. - Pavia, Italy. 

ROLE CF THE NATIO~AL RESEARCH COUNCIL OF ITALY 

HI GENETIC E_~IGlNEEHING AND BlOTECllNOLOGY 1 J 15051 
The riational Research Council of Italy (C.N.R.) supports scientific 

research in a way comparable to the different Research Councils of the 

United Kingdom; it performs •part of its efforts through its own 

Institutes, diffused throughout Italy and usually working in collabora-

tion with Universities; ~t gives grants to different areas for research; 

it organizt.s all the "Oriented Programs" coordinating and financing the 

activity of r-esearch groups diffused in C.N.R. Labs,Universities, and 

private industries on particular areas of strategic importance from the 

productive point of view. 

As far- as genetic engineer-ing and biotechnologies ar-e concer-ned, 

the main C.N.R. of Italy are located in Pavia (Is ti tu to di Genetica 

EJiochir11ca ed Evo;.uzionistica), Ror.ie (Is ti tu to di Biol:J~ia Cellulare; 

Centro Acidi rlucleici), Naples (Is ti tu to Internazionale di Genetica e 

Biofisica, Centro di Or.cologia Sperimentale). Each of these in£titutions 

n~s a staff of 20 to 50 scientists and an approximately equal number of 

technicians. The areas of activity concern different aspects of genetic 

engineering and resear-ch. Usu~lly recombinant DNA activity is ver-y 

widespread in these. 

The bulk of the activity concer-ns work on cloning of molecules 

important for the regulation of the basic biological processes, such as 

DNA replication, RNA synthesis, protein synthesis, cell division, 

etc.This concerns both micr-oorganisms, animal and plant cells. I shall 

give a few examples of the sort of research programs which are actively 

pursued in these places: 

in P~via work is going on on the isolation and mode of action of mole-

cul•_:s involved in DNA replication and cell pr-oliferation in animal 
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cells; on the definition of t!1e process of DNA repair in human cells; on 

tr.e isolation and cloning of the genes regula-:::ing mM replication in 

anim~l cells; for the application of genetic engineering to plant cells, 

and in ;>articular to rice; for the production of human monoclonal 

antibodies; for the production of shuttle vectors, i.e. DNA mol.ecules 

that replicate and express their genes autonomously both in bacteria 

cells and in animal cells; for the cloning of the genes of the 

Ro~aviruses and Hepatitis B virus. 

In Rome activity is going on on the definition of the processes for the 

splicing mec"'anisms for RNA; on the cloning of the pr-oteins of the 

apparatus for pr-otein synthesis in animals; en the study of molecular 

pr-operties of the Schistosoma; on the stuay of the molecular genetics of 

malaria plasmodia. 

In Naples, cloning of human genes is pursued in different ways, par

ticularly those for thiroid hormones and for G6PD, an enzy~e involved in 

the resistance to malar-ia. The study of inherited anemias diffused in 

areas with malaria is pursued both in Milan and in Cagliari. Work on 

nitrogen fixation and its molecular basis is pur-sued in Naples and Pisa. 

The nain Institutes of the C.N.R. and the national pr-ograms which 

are dealing with ge'letic engineering are summarized in the following 

tables: 
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~.'.AlN CS"K ~ESEARCH ORGANS IN THE FIELD OF GEB 

- lstituto di Genetica Biochimica ed Evoluzionistica 
(Direttore Ar'!;...:-o Falaschi ) 

- lstituto di Mu.agenesi e Dif!erenziamento 
<Direttore Mario Terzi) 

- lstttuto di Biologia Cellulare 
(Direttore Glauco Tccchini Valentini) 

Centro di Studio per ili Aci.ii Nucleic:i 
<nirettore Giorgio Teece) 

- Centro di Studio sui >Jitocondri e Met•bolismo Energetico 
(Oirettore Clemente t .. ndri~in.i) 

- lstituto lnternazionale di GeMtic:a e Biofisic:a 
(Direttore Franc~o Blast) 

Centro Spenroent• le pe~ ta Endoc:rinologia e l 'Onc:olog\a 
Speri1nenta :e 
(uirettore Gaetanc Sa 1 va:ore) 

COSEL~Z.~ - htitut~ per lo St~6.o del!e Ma~attie Er:-editarie e Carenz:iali 
(Direttore Carlo Brancati) 

? ALERntO - lstituto di Bio logia dello Sviluppo 
(Oirettore Giovanni Giudice) 

CAGLlARI - lstituto di Ricerc:he sulle Talasseraie ed Aner.1ie ?.lediterranee 
tDirettore Antonio Cao) 
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PROGETTO FlNALlZZATO 

l"GEGNEilA G£~£T1CA E BASl MOLECOLARl DELLE ~tALATTIE EREDlTARIE 

'6''-

Year -6 $(x10-J) I Lit.(xlO ) ~ 
i9a3 2921 20~6 

1984 3394 U.'21. 

19155 4221 3015 

1~6 4903 3505 



5. 

PROGETTQ FtSAtlZZATO 

"lHGEGiiERlA GENETlCA E BASI ~OlECOLARl DELLE MALATTIE EREDlTARlE .. 

r.iain aims: 

Industrial production of macromolecules (new or kncrwn) useful 

in therapy of human diseases. 

Rational and directed modification of organisms econor:iically useful. 

Study of the molecular basis of inherited diseases aimed at their 

prevention. diagnosb and therapy. 

.. 

Other .. Progetti Finalizzatt .. Interacting vi.th the t>resent project 

- "Tecnologie Bioraediche" (Prof. L. Oon•to) 

Hybridomas production for diagnosis •nd therapy. 

- "Controll.o delta Cresc:ita Twnorale'" li>t"O!. U. Veronesi} 

Onc:>genes: cloning of human genes involved in neoplastic proliferation. 

'°Chimica Fine .. (?rof. l. Caglioti) 

Che1nic::al synthesis r.~ polynuclectides: site-di:'ected cutagenesls: 

tioreactors. 

"lnc:remento della ?roduzione Agricola" :?ro!. E. Porc:eddu) 

App'UcaUon of biotechnoloalH to plants and domestic: animals. 

-
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6. 

ORGANIZATION OF THE ?ilOGETTO FWALlZZA'i\J 

11

lNG£GNERIA GENETICA £ BASI MOLECOLARI DELLE MALATTIE EREOlTARlE" 

Director: Prof. Arturo F1laschi 

Subproject 1 
I 

Genetic Engineering 

(ta. Tocchini Valentini) 

All activitiP.$ utilizing in vitro 
manipulation of ::>NA aimed at 
moaifying the genome of micrc>
organi•ms. 

Suboroject 2 

All Ktiviti-es in vni.ch genetic 
or G:ytoi-enetic in..nipulations 
are piraocti-ced on animal cells 
throv,1h fv.-s.Lon. mic:roinjection 
c;T tran-s~.tioft. 

Subproject ~ 

Molec:ular basts 

or inherited diseast: 

(A.De Flora) 

All activities a ime· 
at the desc::rlpticn 
of the genetic: and 
biochemical basis 
of inherited di•
ea ses. tn vt~ of 
imprcvtng the meth 
ods of diagnosis 
and treatment. 
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SUBcldOJECT l GENE71C E1~Gh~E£Rl,~G 

tine 1.1 - Gene libnries. t>robes and produc:ion of proteins. 

Overall aims: analysis of hui:ian genome by cloning and 

production by microorganisr.is of proteins useful for therapy 

or industrial purposes. 

Researds aroups 19 - funds available: S SOQ.000. 

Line 1-2 - riev technologies and vectors. 

Setting up of gene libraries. cell lines, bacterial strands and 

vecior~ UHful for production of different proteins; production 

of nev vectors and use o! bactieria other than E.coli. 

Rescar~a groups 6 - Funds available: ~ 190.000 
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SUB~~OJECT 2 - CELL BlOTECH~OLOGlES 

Line 2.1 - Cell transformation 

Modification of an\.ma! cells by exogenous DtlA and production 

of !huttle vecto,.s (animal/microorganisms}. 

Research groups 10 - runds available: S J00.000. 

~ Line 2.2 - Sc.raatic cell hybrtdization and immortoslization.!. 

"' Research groups 2 - Funds available: S SOC.COO. 
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SUB~R0]£CT 3 - MOLECULAR BASIS OF INHERITED DISEASES 

Une J.1 - Enzyme disorders. 

Research groups 12 - Funds available: $ JOC>.000. 

Une J.2 - Plasma protein diseases. 

'Research groups 8 - Funds available:$ 180.000. 

Line 3.3 - !mmunogenetics. 

Research groups 9 - Funds available: S 270.000. 

line '3.4 - Cystic fibrosis. 

Research groups 2 - Funds available: $ 65.000. " 

I 
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OVERALL FUNDING OF PUBLIC aESEAaCH 

lN THE FIELD OF GEB lN 1983 

(Approximate figures) 

Lit. (xl0-6) • 

.. /rogetti Flnalluati" 

CNR Kesearc:h Or3ans 

CNit l'tesearcll Contracts 

University :tesearcn Contracts 

4.000 

700 

350 

350 

Research Contracts to Industries 1.000 

TOTAL 6.400 

SCxto-3> 

J.000 

500 

250 

250 

700 

4.700 

10 . 
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• 

NUMBER OF RES£ARCHERS WORKlHG O~ 

PUBLIC PROGRAMS IN THE FIELD OF GEB 

(ESTl~ATE) 

CNN 150 

UiHVERSIU 100 

OTHERS 50 

TOTAL JOO 

• 

I 

I I 
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Concluding remarks 

In my opinion, African Countries should be particularly interested 

in acquiring the techniques for cloning genes useful for medicine and 

for agriculture. For this purpose, I thi:'lk that collaborating to 

programs as those briefly mentioned in Pavia, Rome and Naples, would be 

highly advisable; in particular the acquisition of the techniques for 

rronoclon3l antibodies, the acquisition of the ability to clone any par-

~, ticular gene in bacteria, a.,~ ··~he ability to intervene in plant cells 

can be very profitable in the future. 

In this context it is worth mentioning that Italy,with the support 

of the c.~.R., is collaborating with India in establishing the 

International Center for Genetic Engineering and Biotechnology of UNIDO 

as a twin center in Trieste and New Delhi aimed particularly to the 

problems of tha developing Countries.The activity in Italy should 

concern in particular the applir::ations to pharmaceutical and chemical 

L1dustry. The African Countries have everythin,s to gain in the future 

in developing such industries, because they are quite fit to countries 

wh·:::re biomass is easily available, because they can be very us~ful to 

improve agricultural crops and because Africa must be able to produce 

independently the appropriate vaccines and drugs more :;pecific to the 

pathology of the continent. 

It2ly has developed a politics of active cooperati•m with the de-

veloping Countries, whereof the hosting of the UNI['O ICGEB is a 

prominent example. Training of African scientists and technicians in 

Trieste and in all the C.N.R. centers I mentioned above, is certainly 

welcome ar.d I am sure will be encouraged by the Italian authorities. 




