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SUMMARY
The paper examines the historical vicissitudes of Genetics and Medical
Genetics in the “Mezzogiorno”, focussing on the emergence of local
traditions and their mingling with international trends. The development
of these disciplines took place in a peculiar mix of politics and science that
lead to a rapid growth in the ‘50s and the ‘60s, followed by an harsh crisis.
Though important and enduring results were attained, Italian genetics
community failed to maintain the status reached in the two preceding
decades, and quickly moved to the periphery of international networks.

7KH LGHD RI UHFRQVWUXFWLQJ WKH KLVWRU\ RI D VFLHQWLÀF GLVFLSOLQH LQ
just a part of a country, such as the South of Italy, might appear a
VXSHUÁXRXVHIIRUWWRVD\WKHOHDVW7KHUHDUHKRZHYHUDQXPEHURI
IHDWXUHVRIWKHKLVWRU\ZHDUHWDFNOLQJKHUHWKDWPDNHLWDPHDQLQJIXO
LQVWDQFHRIWKHSURFHVVRIVFLHQWLÀFPRGHUQL]DWLRQRID&RXQWU\7R
start with, the major South Italian university, that of Naples, was
among the main academic centres of the country, with a solid tradition and an international reputation in the natural sciences, and one
of the three centres of dissemination of modern genetic research
in Italy1. A second point to be made is that the practice of genetic
Key words*HQHWLFV0HGLFDO*HQHWLFV3UHQDWDO'LDJQRVLV6H['HWHUPLQDWLRQ
,WDOLDQ6FLHQWLÀF,QVWLWXWLRQV
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research itself, as it spread in Italy in the mid-1930s (and even the
more so in the post war period) may rightfully be considered as an
LQVWDQFHRIDQRYHOFRQFHSWLRQRIVFLHQFHUHGXFWLRQLVWLFDQGH[SHULPHQWDOLQLWVRXWORRNSURJUDPPDWLFDOO\RSHQWRFRQWDPLQDWLRQZLWK
RWKHUÀHOGV VXFKDVDJURQRP\DQGPHGLFLQH DVZHOODVWRFRRSeration with industry and to institutions other than the University;
ÀQDOO\ HYHU PRUH GHPDQGLQJ LQ WHUPV RI WHFKQLFDO DQG ÀQDQFLDO
means and of an organisation of labour progressively tending towards
interdisciplinarity.
On these lines, some basic leading motives of historiographic interest
FDQEHWUDFHG7KHPRVWHYLGHQWLVWKHGLIÀFXOW\LQFRQVLGHULQJWKH
KLVWRU\ RI VFLHQFH LH RI UHVHDUFK VFLHQWLVWV DQG VFLHQWLÀF LQVWLWXtions) as a separate item from the general history of the Country. It is
LPSRVVLEOHWRWDFNOHWKHLVVXHRIVFLHQWLÀFGHYHORSPHQWLQWKH6RXWKRI
,WDO\ZLWKRXWWDNLQJLQWRDFFRXQWWKHRYHUDOOSRVWZDUVLWXDWLRQRIWKH
Country. Despite the post war reconstruction effort and the dramatic
economic growth of the economic “boom” (1955-1963), the industrial
DQGFXOWXUDOEDFNZDUGQHVVRIWKH6RXWKHUQUHJLRQVSURYHGUHVLVWDQWWR
most endeavours and could only partially be overcome. Emigration
and industrialization, which pushed millions of people from the poor
countryside to the industrial cities of the South and especially of the
North of Italy, raised enormous social problems, still not completely
overcome nowadays. The attempt to foster an industrial development
in the South, by means of a heavy intervention by the State and StateRZQHGLQGXVWULHVZDVVHYHUHO\IUXVWUDWHGE\WKHODFNRIDFRQFRPLtant development of the social structure, which led to the creation of
many “cattedrali nel deserto” (cathedrals in the desert), as the StateÀQDQFHGLQGXVWULDOVHWWOHPHQWVFDPHWREHNQRZQ
$YHU\VLPLODUNLQGRIDQDO\VLVFRXOGEHDSSOLHGWRUHVHDUFKLQVWLWXtions, also in the light of the ever tighter relations that were promoted
EHWZHHQ VFLHQWLÀF UHVHDUFK DQG LQGXVWULDO SURGXFWLRQ 7KH JUHDW
H[SDQVLRQRIVRPHVRXWKHUQ8QLYHUVLWLHV VXFKDV1DSOHV WRJHWKHU
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ZLWK WKH FUHDWLRQ RI ODUJH QRQDFDGHPLF UHVHDUFK FRPSOH[HV
intended to promote fundamental and interdisciplinary research,
WRRNSODFHZLWKLQDEDVLFDOO\VWLOOXQGHUGHYHORSHGHQYLURQPHQWWKXV
failing to promote the cultural and economic lever effect that was
H[SHFWHG 7KH DPSOLWXGH RI VXFK D IDLOXUH VWHPV FOHDUO\ IURP WKH
FRPSDULVRQEHWZHHQWKHVLWXDWLRQLQÀUVWKDOIRIWKHVDSHULRG
RI XQSUHFHGHQWHG LQYHVWPHQW LQ ERWK WKH LQGXVWULDO DQG VFLHQWLÀF
ÀHOGV SURPRWHG E\ WKH ÀUVW &HQWUH/HIW JRYHUQPHQWV DQG WKDW RI
WKHVZKHQWKH6WDWHOHGLQGXVWULDODQGÀQDQFLDOV\VWHPHQWHUHG
a crisis that was to last well into the 1980s.
7KH LQWLPDWH IUDLOW\ RI WKH QRYHO VFLHQWLÀF QHWZRUN WKDW KDG GHYHORSHG LQ 6RXWKHUQ ,WDO\ DIWHU ::,, LV PDGH FOHDUHU E\ LWV H[WUHPH
VHQVLWLYLW\ WR WKH VXGGHQ FKDQJH RI ´H[WHUQDOµ LH SROLWLFDO  FRQGLWLRQV 7KH JUHDWHVW SDUW RI WKH PRVW DGYDQFHG VFLHQWLÀF UHVHDUFK LQ
WKHVDQGHDUO\IRULQVWDQFHKDGEHHQÀQDQFHGE\IRUHLJQ
LQVWLWXWLRQVHVSHFLDOO\$PHULFDQVXFKDVWKH5RFNHIHOOHU)RXQGDWLRQ
and the NSF. Even the national share of the funding came from the
PDLQERG\RIVFLHQWLÀFSROLF\WKH&RQVLJOLR1D]LRQDOHGHOOH5LFHUFKH
,WDOLDQ1DWLRQDO5HVHDUFK&RXQFLO²&15 RQO\WRDOLPLWHGH[WHQW
WKHPRVWSDUWEHLQJÀQDQFHGE\PRUHVSHFLDOL]HGDQGODUJHO\DXWRQRmous bodies, such as the Consiglio Nazionale dell’Energia Nucleare
(CNEN) and the Istituto Superiore di Sanità (ISS). Against these conditions, it should come as no surprise that the crisis of Italian research
started immediately after a major disengagement by the American
VFLHQWLÀF LQVWLWXWLRQV VWDUWLQJ LQ  DQG QRW SDUDOOHOHG ZLWK DQ
increased engagement on the Italian side. It is also easy to evaluate
KRZ KHDY\ WKH HIIHFWV KDYH EHHQ RQ WKH QHZ VFLHQWLÀF HQWHUSULVHV
of two major scandals that around the mid-1960s touched the CNEN
and the ISS and which affected in different ways the whole national
research system2.
Such a wider picture must be integrated with a more local and more
VWULFWO\ ´VFLHQWLÀFµ KLVWRU\ ZKRVH PDMRU IHDWXUH LV WKH FRQMXQF-
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tion and interaction between the international development of basic
UHVHDUFKDQGWKHORFDODFDGHPLFDQGVFLHQWLÀFWUDGLWLRQV
Before WWII, Naples had risen to a leading centre of international
H[SHULPHQWDOELRORJ\WKDQNVWRWKH6WD]LRQH=RRORJLFDDUHVHDUFK
LQVWLWXWLRQIRXQGHGE\$QWRQ'RKUQLQZKLFKIRUDOPRVWVL[
decades, had attracted streams of high standard biologists from all
over the world, thus enhancing the renewal and development of local
academic research. Although the Stazione had the effect of integrating and homogenising the research being performed at Naples
with the international mainstream, some peculiar, “local” research
OLQHVOLQNHGWRVSHFLÀFHQYLURQPHQWDOIHDWXUHVRUWRDORQJDFDGHPLF
tradition, nevertheless survived.
This was not quite the case for modern (i.e. chromosomal) genetics,
especially because of the late spreading of the discipline in Italy.
Almost all the protagonists of the renovation of Italian genetic
UHVHDUFK EHORQJHG WR LQWHUQDWLRQDO VFLHQWLÀF QHWZRUNV $PHULFDQ
and/or European, and therefore introduced research programs, techniques and cultures that were homogeneous with the international
VFLHQWLÀFHQYLURQPHQW$IHZVSHFLÀFIHDWXUHVUHPDLQHGHVSHFLDOO\
GXH WR WKH LQÁX[ RI WKH 6WD]LRQH·V RZQ WUDGLWLRQ DQG WR WKH DYDLODELOLW\RIVSHFLÀFUHVHDUFKREMHFWV LHPDULQHRUJDQLVPV 
,QWKHIROORZLQJSDJHVZHZLOOH[SORUHVRPHRIWKHHDUOLHUFKDSWHUV
of the history of genetics in the “Mezzogiorno” (i.e., Southern Italy),
which show this tension between the local and the global and the
VFLHQWLÀF  FHQWUHDQG WKHSHULSKHU\$Q DFFRXQWZLOOEH SUHVHQWHG
of both the academic strengthening and development of emergent
disciplines (such as chromosomal and population genetics), and
WKH DWWHPSW WR HVWDEOLVK QHZ PXOWLGLVFLSOLQDU\ IRUPV RI VFLHQWLÀF
research (such as molecular biology), allegedly calling for a new
PRGHORIPDQDJHPHQWDQGRUJDQL]DWLRQWKDWFRXOGQRWÀQGSODFHLQ
traditional universities.
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:HZLOOÀUVWFRQVLGHUWKHELUWKDQGGHYHORSPHQWRIWKH´1HDSROLWDQ
school” of Genetics, founded by Giuseppe Montalenti, that played
a pivotal role in the renovation of Italian genetic research. A second
paragraph will be devoted to the Laboratorio Internazionale di
*HQHWLFD H %LRÀVLFD ,QWHUQDWLRQDO /DERUDWRU\ RI *HQHWLFV DQG
Biophysics – LIGB, founded by Adriano Buzzati Traverso in 1962)
which from the early 1960s provided a hub for the development and
diffusion of the new molecular approach to biological phenomena
DQG PRVW RI DOO SURYLGHV DQ H[DPSOH RI DQ LQVWLWXWLRQ HQGRZHG
with a strong international vocation, but only loosely rooted in the
ORFDOVFLHQWLÀFHQYLURQPHQW)LQDOO\DUHVHDUFKOLQHZLOOEHFRQVLGered, that had a substantial international echo from the late 1940s
to the 1960s, the genetic study of hemoglobinopathies in Sardinia:
DQH[DPSOHRIFRQYHUJHQFHEHWZHHQDORFDOWUDGLWLRQDQGDQLQWHUnational research program, with important medical outcomes. The
PDMRUFRPPRQIHDWXUHRIWKHVHGLYHUVHH[SHULHQFHVVSDQQLQJIURP
the development of a research school, to the attempt to foster a new
NLQGRIUHVHDUFKPDQDJHPHQWPRGHODQGÀQDOO\WRWKHGHYHORSPHQW
of innovative public health strategies, is, as it will be argued in the
conclusions, their innermost institutional frailty and total dependHQFHRQH[WHUQDO LHSROLWLFDO FRQGLWLRQVLUUHVSHFWLYHRIWKHVFLHQWLÀFYDOXHRUSUDFWLFDOXWLOLW\RIWKHHQWHUSULVHV
1. At the beginnings of genetic research in Italy: Giuseppe Montalenti in Naples
The city of Naples has played a central role in the early history of
Italian genetics, comparable to that of few northern Universities
(such as Milano and Pavia) and, only from the end of the 1950s,
Rome. This is mainly due to the activity and the effort of Giuseppe
0RQWDOHQWL   DV D UHVHDUFKHU ÀUVW WKHQ DV D SURIHVVRU
and science manager.
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After having studied Medicine in Turin and Rome, where he graduated
under the directorship of Giovan Battista Grassi, in 1927 Montalenti
entered, as “aiuto volontario” (volunteer assistant), the institute
of Comparative Anatomy of the Faculty of Natural Sciences, then
directed by the zoologist Federico Raffaele35DIIDHOH·VLQÁXHQFHLV
FOHDUO\ DSSUHFLDEOH LQ 0RQWDOHQWL·V ÀUVW ZRUNV RQ WKH DQDWRP\ RI
termites and on the embryology and development in amphibians and
echinoderms4([SHULPHQWDOHPEU\RORJ\LQSDUWLFXODUZRXOGUHPDLQ
DIRFXVRI0RQWDOHQWL·VVFLHQWLÀFFDUHHUHYHQWKHPRUHVRDIWHUKLV
master had introduced him, in 1927, to the Naples Zoological Station,
RQHRIWKHZRUOGPDLQFHQWUHVRIH[SHULPHQWDOELRORJ\DQGWKHFUDGOH
at the end of the previous century, of the physiological approach to
GHYHORSPHQW NQRZQ DV Entwicklungsmechanik5. The relation with
WKLV VFLHQWLÀF LQVWLWXWLRQ ZLOO EH D FRQVWDQW LQ 0RQWDOHQWL·V OLIH
Within the Stazione, he completed the whole cursus honorum: he
was Capo Reparto (Head of department) of the Zoological Section
(1937-1944); ad interim director (1943-1944); member of the
Managing Board (1947-1967) and, more generally, protector and
ambassador of the institute in Italy and abroad. The traces of this
VFLHQWLÀF XSEULQJLQJ D PDUNHG HFOHFWLFLVP LQ WKH ÀUVW SODFH ZLOO
VKRZLQKLVZKROHVFLHQWLÀFFDUHHU
As for all the most important Italian biologists of his generation,
though, Montalenti’s shift towards a more genetic approach to
HPEU\RORJLFDO SKHQRPHQD VSUXQJ IURP WZR H[SHULHQFHV DEURDG
In 1929, he spent some months in Eugene Batallion’s laboratory in
Montpellier, where he got acquainted with the physiology of fertili]DWLRQDQGWKHH[SHULPHQWDODFWLYDWLRQRIDPSKLELDQHJJVRQHRIWKH
core techniques of Entwicklungsmechanik6. More important was the
FRQWULEXWLRQ RI WKH 5RFNHIHOOHU )RXQGDWLRQ WKDW LQ  DZDUGHG
KLPDVL[PRQWKVFKRODUVKLSIRUYLVLWLQJ)UDQN5/LOOLH·VODERUDWRULHVLQ&KLFDJRDQG:RRGV+ROHOHDGLQJFHQWUHVIRUH[SHULPHQWDO
embryology7 )URP WKLV H[SHULHQFH WKH ,WDOLDQ ]RRORJLVW JDLQHG
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KLV ÀUVW UXGLPHQWV RI H[SHULPHQWDO JHQHWLFV WRJHWKHU ZLWK D FOHDU
idea of the perspectives opened by combining the physiological and
genetic approaches (what was then called “physiological genetics”,
or “physiogenetics”), as shown by his studies on the physiology of
SLJPHQWDWLRQLQWKHIHDWKHUVRIWKH3O\PRXWK5RFNFKLFNHQDOLQHRI
research typical of Lillie’s school8.
%DFNWR,WDO\LQ0RQWDOHQWLZDVJUDQWHGWKH´OLEHUDGRFHQ]Dµ DQ
academic licence that allowed University teaching), and until 1938
was charged of the teaching of Genetics in Rome. After the death
of his mentor Raffaele, in 1937 he had to leave for Bologna, where
KH FROODERUDWHG ZLWK WKH IDPRXV ]RRORJLVW DQG RXWVSRNHQ IDVFLVW 
Alessandro Ghigi, one of the earliest sponsors of Mendelian Genetics
in the country. In spite of the non-idyllic relations between the two,
it is in Bologna (by the publisher Cappelli), and with a foreword by
Ghigi, that Montalenti published in 1939 his Elementi di Genetica,
WKHÀUVW,WDOLDQKDQGERRNRIPRGHUQJHQHWLFV9. The following year,
KHZDVDZDUGHGWKHÀUVWFKDLULQ*HQHWLFVLQDQ,WDOLDQXQLYHUVLW\
that of Naples, chair that he could actually only occupy in 1943, after
the liberation of Southern Italy.
,Q WKH VHFRQG KDOI RI WKH V WKH ÀUVW SKDVH RI WKH UHFRQVWUXFWLRQRIWKHQDWLRQDOVFLHQWLÀFLQIUDVWUXFWXUHVRIIHUHG0RQWDOHQWLWKH
PHDQVERWKWHFKQLFDODQGÀQDQFLDOWREXLOGXSDQGFRQVROLGDWHDÀUVW
UHVHDUFK WHDP ZKLFK UHSUHVHQWV WKH VWDUWLQJ SRLQW RI H[SHULPHQWDO
genetics in Southern Italy. In 1947 the chair was completed with a real
UHVHDUFKLQVWLWXWHZKLFKOXFNLO\HQRXJKZDVHQGRZHGZLWKDVSHFLDO
three years grant for the starting of a new activity10. The Zoological
Station proved to be a precious resource for the Neapolitan genetLFLVWV PDLQO\ WKDQNV WR LWV ZHOO HTXLSSHG ODERUDWRULHV ZKLFK KDG
H[FHSWLRQDOO\ EHHQ VSDUHG E\ ERWK WKH UHWLULQJ *HUPDQ WURRSV DQG
WKH$OOLHGERPELQJV EXWDOVRWRWKHTXLFNUHSULVHRILWVLQWHUQDWLRQDO
relations.
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$ GHFLVLYH FRQWULEXWLRQ WR WKLV QHZERUQ VFLHQWLÀF HQWHUSULVH ZDV
ÀQDOO\JUDQWHGE\WKH&15ZKLFKKDGMXVWEHHQUHFRQVWLWXWHGDIWHU
the war11. From 1945, the CNR engaged in an emergency action in
support of Academic research, based on the creation of research units,
called Centri di Studio (CdS), within the university. The CdS were
attached to academic institutes, and were intended to support basic
research, providing special funding for equipment and personnel. As
a matter of fact, the major outcome of this intervention was the bare
survival of the institutes themselves, which could count on a very
ZHDNVXSSRUWIURPWKH0LQLVWU\RI(GXFDWLRQ
In 1947, two CdS in the biological sciences were instituted in Naples:
the Centro di Studio per la Citologia Genetica, led by Montalenti, and
the Centro di Studio per l’Enzimologia, under the guidance of the
biochemist Gaetano Quagliariello. These centres came to supplement
the Centro di Studio per la Biologia, already created in 1945 within
the Zoological Station and directed by the Sicilian zoologist Giuseppe
Reverberi12,WLVLQGHHGGLIÀFXOWWRXQGHUHVWLPDWHWKHLPSDFWRIWKH
collaboration between the CNR and the Zoological Station on Italian
biological research and culture: from the late 1940s to the mid-1950s,
the Centri organised at the Station several undergraduate and graduate
FRXUVHVRIH[SHULPHQWDOELRORJ\DQGDQXPEHURIKLJKSURÀOHLQWHUnational meetings. These latter were, for a whole generation of young
QDWXUDOVFLHQWLVWVWKHÀUVWFKDQFHWRJHWLQWRXFKZLWKWKHPRVWUHFHQW
developments in international biology, especially in Genetics13.
In 1949, upon Reverberi’s return to Palermo, Montalenti was appointed
director of the Centro di Studio per la Biologia, while the one for
Cytological Genetics was suppressed14. The relative abundance of
PHDQVLQVWUXPHQWDOLIQRWÀQDQFLDOJUDQWHGE\WKH=RRORJLFDO6WDWLRQ
DQGWKH&15DOORZHGKLPWRÀQDOO\FRQVROLGDWHDUHDOUHVHDUFKVFKRRO
His collaborators were mainly biologists, but a few of them also came
from the Medical faculty, where Montalenti had been charged of
teaching Histology and Embryology since 194815.
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The research being carried on at the CdS for Biology in the 1950s
mirrors the Director’s wide spectrum of interests, as well as the
RQJRLQJ UHGHÀQLWLRQ RI GLVFLSOLQDU\ ERXQGDU\ LQ FRQWHPSRUDU\
]RRORJ\ZRUNVLQV\VWHPDWLFZHUHFRQGXFWHGWRJHWKHUZLWKVWXGLHV
LQH[SHULPHQWDOJHQHWLFVHPEU\RORJ\F\WRORJ\DQGELRFKHPLVWU\16.
Within the domain of genetics, two are the main research lines
IROORZHGE\0RQWDOHQWL·VJURXSVH[GHWHUPLQDWLRQLQPDULQHLQYHUtebrates and human population genetics, especially the relations
between some pathological polymorphisms and the environment.
:KHUHDVWKHÀUVWOLQHRIUHVHDUFKGLUHFWO\GHULYHGIURP0RQWDOHQWL·V
original interests and, most of all, was a local tradition of the
Zoological Station, the second springs, almost in the same period,
IURPWKHFRQÁXHQFHRIGLVSDUDWHLQWHUHVWVDQGRIVFLHQWLVWVRIGLYHUVH
RULJLQVIDYRXUHGE\DQDOPRVWFDVXDODQGOXFN\HYHQW
,Q0RQWDOHQWLPRYHGWR5RPHWDNLQJZLWKKLPWKH&G6 ZKLFK
was to be renamed Centro di Studio per la Citogenetica). Only a
section of the Centro was left in Naples17.
Montalenti’s successor at the chair of Genetics, Baldassarre De
/HUPDKDUERUHGUDWKHUGLIIHUHQWVFLHQWLÀFLQWHUHVWVWKDQKLVSUHGecessor, showing strangely enough no particular fascination for
*HQHWLFV7KLVDEUXSWFKDQJHRIVFLHQWLÀFSROLF\KDGWKHHIIHFWRI
pushing the majority of Neapolitan geneticists to emigrate, within
WKH ÀUVW KDOI RI WKH V 6RPH RI WKHP IROORZHG 0RQWDOHQWL LQ
5RPH RWKHUV OLNH 0DUFHOOR 6LQLVFDOFR ZHUH DZDUGHG FKDLUV LQ
important foreign Universities18,WZLOOWDNHPRUHWKDQ\HDUVWR
have in Naples a professor of Genetics belonging to Montalenti’s
school, Giorgio Battistuzzi.
2. 6H[GHWHUPLQDWLRQDQGLWVHYROXWLRQ 
,QWKHVVH[GHWHUPLQDWLRQVWXGLHVDOUHDG\KDGDORQJKLVWRU\
LQ1DSOHV,WZDVDWWKH6WD]LRQHLQWKHÀUVWKDOIRIWKHVWKDW
Edmund Beecher Wilson and Nettie Stevens independently made
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WKHÀUVWREVHUYDWLRQVRIGLVWLQFWVH[FKURPRVRPHVLQYHUWHEUDWHV19.
)HZ \HDUV ODWHU )ULW] %DO]HU SHUIRUPHG KLV ÀUVW REVHUYDWLRQV RQ
larval development in the echiurid Bonellia viridis20, which was to
be thoroughly studied by Curt Herbst and by himself well into the
V,QWKHÀUVWWZRGHFDGHVRIWKH;;&HQWXU\Bonellia raised
to fame as the classical instance of the so-called “environmental” or
´SKHQRW\SLFµVH[GHWHUPLQDWLRQLWVODUYDHKDSSHQWREHFRPHPDOHV
LIWKH\DUHLQFXEDWHGLQWKHIHPDOH·VERG\DQGIHPDOHVLIWKH\ÁRDW
freely in water21. The entwicklungsmechaniche interpretation of such
a phenomenon, proposed by Herbst and accepted among others by
7KRPDV +XQW 0RUJDQ H[SODLQHG LW RQ WKH JURXQGV RI D VXSSRVHG
neutrality of the hereditary (chromosomal) constitution, on which
the environment had an instructive effect by inducing one of the
two alternative paths of development22. By this distinction, a separaWLRQZDVPDGHEHWZHHQWKH´QRUPDOµVH[GHWHUPLQLQJPHFKDQLVP
FRQVLGHUHGDVSHFLDONLQGRIKHUHGLW\LQWKDWLWSURGXFHGDQLQYDULable 1:1 ratio instead of segregating as other characters (1:2:1), and a
QXPEHURIH[FHSWLRQV LQFOXGLQJEH\RQGSKHQRW\SLFGHWHUPLQDWLRQ
DOVRGLIIHUHQWNLQGVRIKHUPDSKURGLWLVPDQGPRQRJHQ\ LQZKLFKWKH
JHQHWLFFRQVWLWXWLRQRIWKHLQGLYLGXDOZDVFRQVLGHUHGQRQLQÁXHQW
Already in the mid-1930s, Baltzer had attempted to revise the neat
GLVWLQFWLRQEHWZHHQKHUHGLWDU\DQGHQYLURQPHQWDOVH[GHWHUPLQDWLRQ
as a consequence of his own studies on Bonellia23. He had observed
that a very small number of embryos (circa 8% of the total in successive counts) proved resistant to the inducing effect of the female’s
body, and developed into females. On the other hand, a compaUDEOH QXPEHU RI IUHHÁRDWLQJ LQGLYLGXDOV GHYHORSHG LQWR PDOHV
(Spätmännchen). Baltzer tried to account for such a phenomenon
E\ SURSRVLQJ DQ LQWHUSOD\ EHWZHHQ WKH DFWLRQ RI VSHFLÀF LQGXFLQJ
substances and the individual genetic constitution of the larvae. From
WKHHDUO\VWKHVWXGLHVRI:LQJHDQG..RVVZLJRQVH[GHWHUPLQDWLRQLQF\SULQRGRQWÀVK Xiphophorus helleri and Platipoecylus
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maculatus) made it even clearer that a clear cut between genetic
DQGHQYLURQPHQWDOVH[GHWHUPLQLQJPHFKDQLVPVFRXOGQRWEHKHOG
as a general principle24. The two researchers were able to select, in
species (such as X. helleri) showing no morphologically distinct
VH[XDO FKURPRVRPHV VWUDLQV RI PDOHV DQG IHPDOHV ZLWK WKH VDPH
chromosomal set (XX). In the interpretation of these results, both
Winge and Kosswig recurred to a polymeric (or polygenic) hypothHVLVWKDWDFFRXQWHGIRUWKHGHWHUPLQDWLRQRIVH[RQWKHEDVLVRIWKH
free interplay of several gene pairs, distributed among all the chroPRVRPHVWKXVUHFRQGXFWLQJWKHSKHQRPHQRQRIVH[GHWHUPLQDWLRQ
in the realm of normal genetic polymorphisms, and thus of adaptive
mechanisms25. This implied a renounce to the concept of the heredity
RIVH[DVDVSHFLDONLQGRIKHUHGLW\QRWIROORZLQJWKHQRUPDOUXOHV
of segregation26.
These results were favourably received by the Drosophila researchers,
ZKRLQWHUSUHWHGWKHPDVDFRQÀUPDWLRQRI%ULGJH·VEDODQFHWKHRU\
RI VH[27; strong opposition came instead from the heirs of the
Entwicklungsmechanik WUDGLWLRQ +HUEVWDQG0D[+DUWPDQQ ZKR
FRQVLGHUHG WKH H[SHULPHQWDO SURFHGXUHV ÁDZHG DQG E\ 5LFKDUG
Goldschmit, who considered the reference to the combined action
of multiple genes as an unnecessary complication of his own physiological-genetic “turning point” theory28. Goldschmidt, in particular,
fought a long battle against this “statistical attitude”, as he called it,
FDOOLQJ ´IRU H[SODQDWLRQ LQ WHUPV RI DGGLWLRQDO JHQHV IRU ZKDWHYHU
KDVWREHH[SODLQHGµ 29.
Montalenti and some of his collaborators (especially Guido Bacci
DQG *LRYDQQD9LWDJOLDQR WULHGIURP WKH ODWHV WR WDNH DOO WKH
VXSSRVHGH[FHSWLRQVWRWKHVWDQGDUGJHQHWLFPRGHORIVH[GHWHUPLQDWLRQEDFNLQWKHGRPDLQRIULJRURXVJHQHWLFVE\H[WHQGLQJ:LQJH·V
and Kosswig’s account to several phenomena that had generally
EHHQ VXEVXPHG XQGHU WKH GHÀQLWLRQ RI ´SKHQRW\SLFDO GHWHUPLQDtion”, as well as to some instances of hermaphroditism (i.e. succes-
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sive hermaphroditism) and, indirectly, to the Bonellia case, drawing
from Baltzer’s 1936 results.
7KHLU H[SHULPHQWDOZRUN OHGWRD ZLGHH[WHQVLRQRI WKHSRO\JHQLF
DFFRXQWRIVH[GHWHUPLQDWLRQWRFRYHUGLIIHUHQW´H[FHSWLRQVµWRWKH
VWDQGDUGPRGHODQGWKHUDWLR3DUWLFXODUO\LQWHUHVWLQJLQWKHZRUN
RI0RQWDOHQWLDQGFROODERUDWRUVLVWKHVKLIWLQWKHH[SHULPHQWDODWWLtude, from the study of few individuals (which was the rule in the
early development-physiological studies) to that of wide populations. The environmental parameters become in these cases a fundaPHQWDOYDULDEOHZKLFKKDGWREHNHSWXQGHUVWULFWFRQWUROE\PHDQV
of complicated breeding techniques and the selection of adequate
DQLPDOVZKLFKFRXOGEHHDVLO\NHSWDQGFURVVHGLQFDSWLYLW\ VXFK
as Patella coerulea, studied by Bacci, or the freshwater crustacean
Asellus aquaticus, studied by Vitagliano). Of major importance was
WKHVWDWLVWLFDODQDO\VLVRIWKHYDULDEOHV LQZKLFKOLIHSKDVHWKHVH[XDO
LQYHUVLRQWDNHVSODFHWRZKDWH[WHQWWKHHQYLURQPHQWFDQEHVDLGWR
LQÁXHQFHWKHSURFHVVZKHUHWKHSUHVXPHGVH[JHQHVDUHORFDOL]HG
in the chromosomes; the presence of “pure” males and females, i.e.
LQGLYLGXDOVWKDWGLGQRWFKDQJHWKHLUVH[ 
7KHH[SHULPHQWDOUHVXOWVRIWKHJURXSZHUHIUDPHGLQDQHYROXWLRQDU\
perspective and some general hypotheses were put forward on the
SRVVLEOH PRGHOV RI VH[XDO HYROXWLRQ LWV SRVVLEOH GLUHFWLRQV IURP
hermaphroditism to gonochorism or vice versa) and the evolutionary
value of the different “solutions”30.
7KH LQYHVWLJDWLRQV RI 0RQWDOHQWL DQG FROODERUDWRUV ÀW LQWR D QHZ
ZDYHRIVWXGLHVRQWKHJHQHWLFVRIVH[XDOLW\WKDWRQWKHRQHKDQG
KDG DOUHDG\ TXHVWLRQHG WKH LGHD RI VH[ DV D JHQHWLF H[FHSWLRQ LQ
that it segregates with a 1:1 ratio) treating it as a normal segregating
(and, in some instances, adaptive) character and, on the other, were
H[WHQGLQJWKHGRPDLQRIVH[XDOUHSURGXFWLRQWRVSHFLHVKHUHWRIRUH
QRW FUHGLWHG RI VXFK D FRPSOH[ UHSURGXFWLYH VWUDWHJ\ HJ -RVKXD
/HGHUEHUJ·VZRUNRQEDFWHULDOFRQMXJDWLRQRUWKDWRI/XLJL&DYDOOL
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6IRU]D 7KHH[SHULPHQWDODQGWKHRUHWLFDOVWXGLHVRIWKH1HDSROLWDQ
JURXS GLG QRW HVFDSH FULWLFLVPV EXW FDPH WR EH DFNQRZOHGJHG LQ
WKHORQJHUUXQDVLPSRUWDQWFRQWULEXWLRQVWRDÀHOGVWLOOYHU\RSHQ
nowadays31.
Another important aspect to be underlined is the modern and interdisciplinary approach developed by Montalenti and his colleagues.
The Centri di Studio, though embedded within old fashion structures
as the Stazione Zoologica and the University, managed to gather
WRJHWKHUGLIIHUHQWXQGHUVWDQGLQJVRIJHQHWLFVDQGUHODWHGÀHOGVLQRQH
large melting pot that yielded outstanding results. In retrospective,
and with appropriate cautions, it may even be said that Montalenti’s
JURXS SDYHG WKH ZD\ IRU WKH RSHQLQJ RI WKH ÀUVW ,WDOLDQ FHQWUH LQ
molecular biology. To say the least, it made the Neapolitan location
an attractive site for the establishment of a modern research centre.
3. Cold Spring Harbor in the shade of the Vesuvio
The International Laboratory of Genetics and Biophysics (ILGB) –
IXQGHGLQ1DSOHVLQ²ZDVWKHÀUVWODUJHLQVWLWXWHLQJHQHWLFVDQG
molecular biology created in Italy. The estate on which it rose was
nearby the San Paolo Stadium, close to another CNR Institute, the
“Istituto Motori” (an engineering research establishment). Between
DQGSUHIDEULFDWHGEDUUDFNVZHUHUDSLGO\UDLVHG$GULDQR
%X]]DWL7UDYHUVR·VGUHDPEHJDQWRWDNHVKDSHDWRSOHYHOLQVWLWXWH
with international staff, no traditional teaching, intensive specializaWLRQFRXUVHVDQGRUJDQL]HGLQRUGHUWRHDVHUHVHDUFKZRUN
Professor of Genetics in Pavia since 1948, Adriano Buzzati-Traverso
KDGVKDSHGWKHLQVWLWXWHRQWKH$PHULFDQPRGHOKHFDPHWRNQRZ
during his several stays in the USA. Especially in the ‘50s, he
witnessed the emergence of the new molecular approach to biology
DQGRIWKHLQVWLWXWLRQVKHOSLQJLWVWDNHRII+HKDGDSDUWLQLWWRR
since he created and directed the Molecular Biology Division at the
6FULSSV,QVWLWXWLRQRI2FHDQRJUDSK\LQ/D-ROOD &DOLIRUQLD %DFN
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in Italy in the second half of the ‘50s, he managed to receive support
by the CNEN (National Committee for Nuclear Energy, whose
Biological Division was directed by Buzzati-Traverso himself) for
his projects aimed at introducing molecular biology in Italy. Among
his efforts, we must underline the importance of the two biennial
courses on the biological effects of ionizing radiations, held in Pavia
from 1957 to 1961. In these courses, the best part of the ILGB scienWLÀFVWDIIZDVWUDLQHG
7KHLQYROYHPHQWRIWKH&1(1KDGDNH\UROHIRUWKHGHYHORSPHQWRI
/,*%WKHÀUVWDJUHHPHQWEHWZHHQ&1(1DQGWKH&15ZDVVLJQHGDW
WKHHQGRIDOORFDWLQJPLOOLRQ,7/SHU\HDUIRUÀYH\HDUV$
decree by the president of the CNR signed on 15 January 1962 created
the new Laboratory: the birthday was on the following March, 1st.
Buzzati-Traverso’s European lobbying proved equally fruitful: on
July, 15th, the “European Cold Spring Harbor”32 received EURATOM
VXSSRUWZLWKWKHÀYH\HDUVFRQWUDFW%,$,²VLJQHGMRLQWO\
with CNEN and CNR – for a total sum of 620 million ITL.
Buzzati Traverso’s project was thus born with a good amount of
funds, with money spent on research rather than on large buildings: a
quite uncommon attitude in Italy, denounced by Buzzati-Traverso’s
since many years:
Today a large amount of public money is spent in constructing impressive,
VKLQ\JRRGORRNLQJ DWOHDVWIRUVRPH\HDUV EXLOGLQJVWKDWWKHVHIXOÀOOWKH
demands of a good working laboratory, seems to be a secondary question.
[...] In Italy, by insisting a little it is always possible to get from state or
private bodies money to build walls, and even costly equipment, but seldom
you manage to obtain the money to let a laboratory work, to hire new staff,
or to offer them a less shameful economic treatment33.

,/*%KDGLQVWHDGWKLQDQGUDWKHUFRDUVHZDOOVSUHIDEULFDWHGEDUUDFNV
were good in order to start the new enterprise, but they could not rival
any building in any Italian university. On the other hand, the wages
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IRUWKHÀUVWVFLHQWLVWVDWWKH,/*%ZHUHGHÀQLWHO\´OHVVVKDPHIXOµ
much above the university average. This allowed to recruit staff in
LQWHUQDWLRQDOFLUFXLWVDQGDPRQJWKHÀUVWUHVHDUFKJURXSVWKDWEHJDQ
WR ZRUN LQ WKH VSULQJ  WKHUH ZHUH WKH &HOO %LRFKHPLVWU\ DQG
the Biochemical Genetics ones, headed respectively by Eduardo
Scarano and Corrado Baglioni, both recently returned from the
USA. Together with these two groups, three other groups started
ZRUNLQJ 3KDJH %LRSK\VLFV KHDGHG E\ )UDQFR *UD]LRVL  3KDJH
Genetics (Enrico Calef), and Animal Genetics (Buzzati-Traverso).
+RZHYHU GXULQJ WKH ÀUVW \HDU 6FDUDQR·V JURXS ZDV KRVWHG E\ WKH
Physiology Institute at the University and the Zoological Station.
Two other important groups were part of the ILGB, although they
UHPDLQHGLQ3DYLD EHFDXVHRIWKHGLIÀFXOWLHVLQPRYLQJWKHLUHTXLSment): Human Genetics (directed by Luigi Luca Cavalli Sforza) and
Mammalian Cells (Luigi De Carli).
From this early period, it is worth pointing at one of the most important papers published by the ILGB staff, that is, the discovery of
WKH HIIHFWV RI WKH KHDW DQG RWKHU VKRFNV RQ WKH '1$ DFWLYLW\ LQ
Drosophila, by Ferruccio Ritossa34 ,Q  WKH ÀUVW LQWHUQDWLRQDO
FRXUVH RQ SKDJH JHQHWLFV DOVR WRRN SODFH D QRYHOW\ RXWVLGH 86$
inaugurating a series of advanced courses: every year, a large number
RIVWXGHQWVDQGUHVHDUFKHUVJDWKHUHGZLWKUHDO´VWDUVµLQWKLVÀHOG
lecturing.
In the following years, the research groups within the institute
increased: Oncogenic Viruses (Giampiero di Mayorca served as
head), Molecular Embryology (director Jean Brachet), Molecular
Genetics (Paolo Amati), Cell Regulation (Anna and Mario Di
Girolamo) and the Ultrastructure groups, all opened between 1964
and 1966.
$OVR WKDQNV WR WKH LPSRUWDQW UHVXOWV REWDLQHG ² VXFK DV (GXDUGR
Scarano [1965] investigation on the role of methylation in development – ILGB was at the center of the European stage for molecular
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GLVFLSOLQHV ,Q WKH ZHHNO\ VHPLQDUV WKH LQWHUQDWLRQDO ´*RWKDµ RI
life science research lectured, and the important courses are held
within or are organized by the ILGB, with the support of international bodies, including the International Cell Research Organization
(connected to UNESCO), EURATOM, and the newborn European
0ROHFXODU%LRORJ\2UJDQL]DWLRQ$WWKH,/*%DUHKHOGWKHÀUVWWZR
courses, in 1966 and 1967, on the DNA-RNA hybridization, held
by Sol Spiegelman: in 1996, 248 worldwide students applied for the
course, and only 16 were admitted.
Buzzati-Traverso’s international connections allowed the ILGB to
be at a level almost unheard of in Italy. The charming town contributed to attract new guests, and the administrative autonomy enjoyed
by the institute allowed the turn over of the researcher, greatly easing
the use of research funds. The diversity with the Italian academy was
VWULNLQJWKH5RFNHIHOOHU)RXQGDWLRQHYHQUHIXVHGWRVXSSRUW,/*%
creation, since it might have raised some hostility in the university
environment35. On the contrary, senator Carlo Arnaudi – possibly
the most important political sponsor of the ILGB – maintained that
´WKHYDOLGLW\RIWKHQHZLQVWLWXWLRQOLHVDOVRLQWKHDWWHPSWWREUHDN
traditional models”36.
The location in Naples was initially due to political demands:
LQ DGGLWLRQ WR WKH PXFK LQYRNHG QHHG RI WKH GHYHORSPHQW LQ WKH
Mezzogiorno, there was the fact that the president of the Biology
and Medicine Committee of the CNR was Luigi Califano, an important member of the Neapolitan university. Furthermore, the presence
of a glorious institution, with a long tradition and internationally
renowned, along with the activity of other groups of physicists and
chemists interested in biological molecules, were considered good
reasons for choosing Naples.
The foundation of the ILGB gave new impulse to the attempt of a
JURXSRIVFLHQWLVWVDQGVFLHQWLÀFPDQDJHUWKDWZDVWU\LQJWRFRPPLW
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WKH&15WRFUHDWHDODUJHKLJKOHYHOVFLHQWLÀFGLVWULFWDVDGRFXPHQW
SUREDEO\ZULWWHQLQ H[SODLQV
6LQFHPRUHWKDQÀYH\HDUVRXUJURXSRIVWXGHQWV 3URI$%X]]DWL7UDYHUVR
3URI(&DLDQLHOOR3URI$/LTXRUL UHDOL]HGWKDWLQWKHFLW\RI1DSOHVWKHUH
ZDVWKHFKDQFHWRFUHDWHWKHÀUVW,WDOLDQH[DPSOHRID´UHVHDUFKDUHDµ>@
Ever since then, it was clear that such a complex would have included not
only already existing institutes, but it would have unavoidably catalyze the
ORFDWLRQLQWKHDUHDRIRWKHUWHFKQRVFLHQWLÀFDFWLYLWLHVDQGRILQGXVWULDO
UHVHDUFKWKDWPD\KDYHSURÀWHGIURPWKHSUR[LPLW\RIDGYDQFHGUHVHDUFK
laboratories37.

Thus, the choice of Naples was at the beginning a good compromise,
ZRUNLQJ ZHOO LQ WKH HDUO\ ,/*% \HDUV<HW ZKHQ WKH ,/*% ZHQW
through a “growth crisis”, the Parthenopean environment proved to
EHDQREVWDFOH%X]]DWL7UDYHUVR·VDWWHPSWVWRÀQGDQDGHTXDWHDUHD
in order to enlarge the institute, and especially his request of buying
the estate of the old “Mostra d’Oltremare”38, failed, partly because
of the opposition of the most conservative fraction of the Neapolitan
academy. Buzzati-Traverso’s project – to create a large school of
PROHFXODU ELRORJ\ IRU ZKLFK KH DOUHDG\ KDG WKH ÀQDQFLDO VXSSRUW
of the American National Science Foundation – was a threat for the
university prestige and the power of the “barons”, the old professors. More over, the whole Italian science was just passed through
the Ippolito and Marotta prosecutions, and the ILGB’s autonomy
was narrowing, coming to an end when in 1968 – at the end of the
EURATOM contract – the institute fully became a part of the CNR,
bound to its heavy and strict bureaucracy.
Buzzati-Traverso himself had probably already in mind to leave
1DSOHVDQGKLV,/*%´WR\µZKHQLQVSULQJWKHSURWHVWVWUXFN
with the occupation of the laboratory by a group of researchers,
VWXGHQWVWHFKQLFLDQVDQGDGPLQLVWUDWLYHFOHUNV7KRXJKWKHSURWHVW
ZDV UDGLFDOO\ OHIWLVW LW ZDV H[SORLWHG DOVR EHFDXVH RI WKH LQWHUQDO
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divisions in the research staff) by the Neapolitan far right, ultimately
becoming a campaign against the Director of the ILGB, who soon
resigned.
The subsequent months saw the “diaspora” of the Italian researchers,
DQGWKHÁLJKWRIPRVWRIWKHIRUHLJQVFLHQWLVWV7KHVFLHQWLÀFDFWLYLW\
of the institute, now headed by an interim commissioner, deeply
suffered the situation: publications were 85 in 1968, dropping to a
PLQLPXP RI  LQ  7KLV DOVR UHÁHFWHG WKH EXGJHW IDOO IURP
the 607 million ITL in 1969 to 289 in 1970. After the 1969 crisis,
ZLWK WKH ÁLJKW RI PDQ\ UHVHDUFKHUV D ORW RI UHVHDUFK JURXSV ZHUH
VKXWGRZQ,QWKHÀHOGRI+XPDQ*HQHWLFVIRUH[DPSOHWKH3DYLD
groups were included in the Biochemical and Evolutionary Genetics
Laboratory run by the CNR in that city, and in 1975 only the groups
related to the mucoviscidosis and haemoglobinopathies were still
ZRUNLQJ
4. Genetics of haemoglobinopathies in Sardinia
,Q NHHSLQJ WKH KDHPRJORELQRSDWKLHV JURXS XS DQG IXQFWLRQDO WKH
,/*% DOVR UHÁHFWHG DQ ORQJVWDQGLQJ ORFDO UHVHDUFK WUDGLWLRQ7KH
genetics of haemoglobinopathies was in fact a major and long
VWDQGLQJLQWHUHVWIRU0RQWDOHQWLDQGKLVFROOHDJXHV4XLWHXQOLNHVH[
determination studies, those on haemoglobinopathies did not stem
directly from a “local” tradition: rather they came from the converJHQFHRIGLYHUVHVFLHQWLÀFDWWLWXGHVDQGH[SHULHQFHV²WKRVHRIWKH
Roman clinicians Ezio Silvestroni and Ida Bianco, engaged since the
mid 1930s in a wide statistical survey of thalassemia in some Italian
regions, and those of the Neapolitan geneticists – on a suggestive
DQGFKDOOHQJLQJZRUNLQJK\SRWKHVLV
Silvestroni and Bianco had engaged themselves, since 1943, in
clinical studies on what they christened the microcytemic trait,
a structural alteration of red blood cells, due to a mutated allele
with incomplete dominance, that in a homozygous condition was

808

Genetics in Italian South

UHVSRQVLEOHIRUWKHGHDGO\GLVHDVHNQRZQDV´&RROH\·VGLVHDVHµRU
“Thalassemia maior”. In a heterozygous condition, the symptoms
ZHUH PXFK PLOGHU DW WLPHV HYHQ GLIÀFXOW WR QRWLFH ´7KDODVVHPLD
minor” or “Microcytemia”, according to Silvestroni and Bianco’s
nomenclature)39.
,QWKHFRXUVHRIPDQ\\HDUO\UHVHDUFKH[SHGLWLRQV6LOYHVWURQLDQG
Bianco censed and analysed thousands of individuals, often entire
villages, in different parts of the Country. In some restricted areas,
such as the Po delta in the district of Ferrara, or some parts of Latium
and Sicily, they had recorded unusually high frequencies (up to
10%) for the thalassemia gene40. This was a real enigma: the maintenance of such high frequencies for a lethal homozygote, and in so
UHVWULFWHG DQG ZHOO GHWHUPLQHG DUHDV UHSUHVHQWHG D QRWDEOH H[FHStion to the Hardy-Weinberg equilibrium law, which required an ad
hocH[SODQDWLRQ41.
Montalenti, who had been, in the 1930s, an enthusiast witness of
the early steps of human genetics, with the blood group studies42,
ZDV ZHOO DZDUH RI WKH ZRUN EHLQJ SHUIRUPHG E\ WKH URPDQ FOLQLcians, since the mid 1940s. The impulse towards a direct collaboration came in 1948, during a conference held in Bellagio, on the
*DUGD/DNHDQGFKDLUHGE\WKHJHQHWLFLVW-RKQ%XUGRQ6DXQGHUVRQ
Haldane. In his lecture, Haldane made a general, theoretical survey
of the selective function, and therefore of the evolutionary value, of
infective disease. In the following discussion, Montalenti communicated to his British colleague the results so far gathered by Silvestroni
and Bianco. Haldane suggested that such a high frequency for the
thalassemic gene, as that found by the Roman clinicians, could be
MXVWLÀHGE\DPDMRUHQYLURQPHQWDOIDFWRUZKRVHDFWLRQFRQIHUUHGD
selective advantage to the heterozygotes for the thalassemia gene with
respect to both the homozygotes (which is trivial) and the “normal”
subjects. In the case under scrutiny, such a factor was supposed to be
malaria, that had been present in those areas for centuries43.
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Between 1949 and 1955, the Roman clinicians and the Neapolitan
geneticists collaborated on a wide research project aimed at testing
Haldane’s hypothesis (or, as it was called, the “Malaria hypothesis”) drawing on the great quantity of clinical data already gathered
E\ 6LOYHVWURQL DQG %LDQFR DQG SHUIRUPLQJ QRYHO ÀHOG UHVHDUFKHV
WKDQNVWRDJUDQWE\WKH5RFNHIHOOHU)RXQGDWLRQ 5) 44.
The approach was multifaceted: “formal” and cytological approaches
VWXG\ RI GRPLQDQFH OLQNDJH DQG LQWHUDFWLRQ EHWZHHQ WKDODVVHPLF
and other genes, chromosomal localisation of the genes, search for
JHRJUDSKLFDOO\ VSHFLÀF PXWDWLRQV  ZHUH LPSOLHG DORQJVLGH ZLWK
population genetics (study of the frequencies), the clinical aspect
being also considered (although not as much as had been agreed with
the RF). A special attention was paid to the development of reliable
diagnostic methods, that allowed recognition even of the mildest
forms of the disease, and, a latere, ethnological and anthropological
considerations were not left aside45.
7KHHQWHUSULVHVRRQSURYHGYHU\GLIÀFXOWWKHODFNRIDUHOLDEOHDQDO\WLFDO PHWKRG WKDW DOORZHG FOHDU LGHQWLÀFDWLRQ RI WKH PLFURF\WHPLF
character in heterozygotes, the interference of other haematic disorGHUV VXFKDVLURQGHÀFLHQF\ WKDWZHUHXVXDOO\IRXQGLQDVVRFLDWLRQ
with thalassemia and the absence of the presumed selective factor
(malaria had been eradicated from the country), made any conclusion highly speculative. Even the epidemiological comparison
between the geographical distribution of the thalassemic gene and
that of malaria did not allow easy interpretations46.
The collaboration did not bring any master proof in support of the
malaria hypothesis, against the alternatives being considered47.
Moreover, the relations within the group had progressively deteriorated, due to a divergence on the management of the grant between
the clinicians (who cried for an increased engagement with diagQRVWLFDQGSUHYHQWLRQDVVWDWHGLQWKHFRQWUDFWZLWKWKH5RFNHIHOOHU
Foundation) and the geneticists.
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$ÀUVWLQGLUHFWFRQÀUPDWLRQRIDSRVVLEOHUHODWLRQEHWZHHQWKDODVVHPLD
and malaria came from the studies being carried on in the same period
in Sardinia, by the geneticist Ruggero Ceppellini of the University
of Turin. Ceppellini and collaborators compared the frequency of the
WKDODVVHPLF WUDLW LQ WZR UHODWLYHO\ LVRODWHG YLOODJHV IHZ NLORPHWUHV
apart form each other: one on the coast, where malaria had historically
been endemic; the other on the mountain, where no autochthon malaria
FDVHVZHUHUHFRUGHG7KHVWULNLQJGLIIHUHQFHLQWKHUHVXOWVREWDLQHGIRU
the two villages made the relation between malaria and frequency of
thalassemic gene quite evident, especially against the uniformity of
all the other haematic parameters (blood group, Rh, etc.), measured
as control48.
This new approach (which had already been implemented by Allison
IRU KLV VWXGLHV RQ PDODULD DQG VLFNOH FHOO DQDHPLD LQ$IULFD 49 and
HVSHFLDOO\WKHFKRLFHRI6DUGLQLDDVDÀHOGRIUHVHDUFKORRNHGSURPising. Between 1955 and 1966, Montalenti’s collaborator Marcello
Siniscalco conducted, together with Ceppellini and others, a wide
investigation in Sardinia, aimed at the comparative study of different
EORRG SRO\PRUSKLVPV HVSHFLDOO\ *3' GHÀFLHQF\ WKH ODFN RI
glucose 6-phosphate dehydrogenase that represented the major
cause of favism and was widespread in the island50. Siniscalco and
collaborators attempted, using a micromapping approach, to test the
relations between the most widespread blood polymorphisms in the
LVODQG *3'GHÀFLHQF\DQGWKDODVVHPLD RWKHUKDHPDWLFPDUNHUV
(the Lewis and Secretor factors) and some hereditary defects (such
as daltonism), and the previous malarial endemics51.
6DUGLQLDSURYHGWREHDQLGHDOJURXQGIRUVXFKNLQGRILQYHVWLJDWLRQ
LWKDGNHSWDUHODWLYHO\KLJKGHJUHHRILVRODWLRQWKURXJKWKHFHQWXULHVDQGLWVKLVWRU\ZDVZHOONQRZQ ZKLFKDOORZHGWKHHYDOXDWLRQ
of migrations and/or invasions). Moreover, reliable medical statisWLFVZHUHDYDLODEOHWKDQNVWRWKHZRUNRIFOLQLFLDQVDQGPDODULRORJLVWVLQWKHSUHYLRXVÀYHGHFDGHV)LQDOO\DQGPRUHLPSRUWDQWO\WKH
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WHUULWRU\ VKRZHG D UHPDUNDEOH VXEGLYLVLRQ LQ ZHOO GHÀQHG PDODULD
and malaria-free areas, allowing to study also “control” populations
that had never or little been touched by the infection. The “micromapping” approach consisted of the comparative evaluation of the
KLJKHVW SRVVLEOH QXPEHU RI EORRG PDUNHUV LQ RUGHU WR SURRI WKH
internal homogeneity (and heterogeneity with respect to the rest of
WKH 0HGLWHUUDQHDQ ODQGV  RI WKH ´QRQ PDODULFµ PDUNHUV LH WKRVH
DOOHJHGO\QRQLQÁXHQFHGE\PDODULDVXFKDVEORRGJURXSV DQGWR
the contrary, the heterogeneity in the distribution of the “malarial”
genes (G6-PD- and thalassemia), thus providing a “downstream”
FRQÀUPDWLRQWRWKH+DOGDQHK\SRWKHVLV52.
The very prudent conclusions of the research were consistent with the
assumptions: the highest internal variability was found to occur within
WKH´PDODULDOµJHQHVDQGLWZDVDOVRSRVVLEOHWRDWWHPSWDÀUVWLQWHUpretation of the co-evolution of the different pathological mutations
and of their relationships. Haldane’s hypothesis was further corroborated, in 1969, by in vitro studies conducted in Africa by the ILGB
researcher Lucio Luzzatto53, and was considered as generally estabOLVKHGIRUWKLVVSHFLÀFFDVH DQGWKDWRIVLFNOHFHOODQHPLD IURPWKH
early Seventies. The case of thalassemia, the disease for which the
hypothesis was conceived, has so far remained the less clear of all54.
5. The introduction of prenatal diagnosis
The struggle against thalassemia had another important developPHQWLQ6DUGLQLDLQWKHFRQWH[WRIWKHZLGHVSUHDGFDPSDLJQVDJDLQVW
WKH GLVHDVH DV D FRQVHTXHQFH RI WKH ÀUVWV DSSOLFDWLRQV RI SUHQDWDO
genetic diagnosis. In 1975 the research group lead by Antonio Cao,
3HGLDWULFV SURIHVVRU DW WKH 8QLYHUVLW\ RI &DJOLDUL GHYLVHG WKH ÀUVW
method of prenatal diagnosis of the b-thalassemic phenotype55.
The method was based on the fetal blood sampling and analysis.
Previously, the screening was made only on heterozygous parents
(that have 25% chance to generate an homozygous individual), but
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QRSUHGLFWLYHDQDO\VLVH[LVWHG3DUWO\IRUWKLVUHDVRQSULRUFDPSDLJQV
against microcytemias had a limited success: as a matter of fact,
dealing with heterozygous couples, counseling could not go beyond
the mere suggestion to avoid procreation.
7KDQNV WR WKH QHZO\ LQWURGXFHG PHWKRG DQ HIIHFWLYH DFWLRQ ZDV
ÀQDOO\SRVVLEOHIRUFRXSOHVDWULVN:LWKWKHSUHQDWDOGLDJQRVLVLQ
the case of a thalassemic fetus, it became possible to choose to terminate the pregnancy. In the following years, the method was perfected
WKDQNVWRWKHLQWURGXFWLRQRIPROHFXODUDQDO\VLVWHFKQLTXHVDQGWR
LGHQWLÀFDWLRQRIWKHPXWDWLRQVFDXVLQJWKHWKDODVVHPLDVE\XVLQJWKH
fetal DNA sampled from chorian villus. In particular, it was observed
that over 95% of cases of b-thalassemia in Sardinia are caused by a
single mutation in the b-globin gene (the so-called nonsense mutation in codon 39).
In 1977, an outreach program was set up, interacting with local
communities, in order to begin large scale prevention campaigns
(funded by CNR, together with public health institutions). In small
YLOODJHVSK\VLFLDQVPHWWKHFRPPXQLW\OHDGHUVÀUVWPDMRUVSDULVK
priests, teachers, trade unionists, doctors, etc. After having informed
WKH VRFLDOO\ LQÁXHQWLDO ÀJXUHV ZLGHU GHEDWHV ZHUH KHOG ODVWLQJ
about three months. Then, a physician made a simple presentation
about the pathology, its genetics and the counseling and screening
SURJUDP2QO\DIWHUWKLVSURFHVVWKHEORRGVDPSOLQJWRRNSODFHLQ
medical centers as well as schools, in the late afternoon or on Sunday
mornings, such that everybody could participate in the screening.
7KH DQDO\VLV GRQH ÀUVW LQ ORFDO FHQWHUV DQG ZKHQ QHHGHG IRU D
GRXEWIXORUGLIÀFXOWDQDO\VLV UHSHDWHGLQWKHPDLQUHIHUHQFHFHQWHU
ZHUHDLPHGDWGLVFRYHULQJWKHFDUULHUVDQGWKXVWKHFRXSOHVDWULVN
In larger towns (Cagliari and Oristano), the test was performed in
the hospitals, following a wide educational campaign on mass media
(TV, radio, newspapers) and in many places (schools, factories, fairs).
,QGLYLGXDOVDWULVNXQGHUZHQWDQRQGLUHFWLYHFRXQVHOLQJLQZKLFK
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the abortion was one option among others. For this reason, Catholic
Church opposed the prevention campaign, and some refusal to underWDNHWKHWHVWZHUHPRWLYDWHGE\UHOLJLRXVEHOLHI1RQHWKHOHVV
of the couples whose fetus was homozygous for b-thalassemia,
chose to terminate the pregnancy56.
At the beginning of this pioneer programme of voluntary screening
and genetic counseling, in Sardinia the frequency of live homozygous
births was about 1 in 250: the campaign managed to bring the
IUHTXHQF\ WR  LQ  LQ WKH ÀUVW GHFDGH JHWWLQJ WR  LQ  LQ
199757, with a 94% ca. reduction of cases (estimated on the number
RI NQRZQ FDUULHUV 7KH UHPDLQLQJ RFFXUUHQFH RI WKH GLVHDVH KDYH
been attributed to ignoring the control measures, to the absence of
medical counseling, to the refusal of prenatal diagnosis, to the refusal
RIDERUWLRQWRPLVWDNHQGLDJQRVLVRUWRDGLIIHUHQWELRORJLFDOIDWKHU
ZLWKUHVSHFWWRWKHRQHZKRKDGWDNHQWKHWHVW58.
The programme proved immediately of such effectiveness, that it was
VRRQH[SRUWHG ZLWKWKHVXSSRUWRIWKH:RUOG+HDOWK2UJDQL]DWLRQ WR
other countries with a high incidence of bWKDODVVHPLDVOLNH*UHHFH
DQG&\SUXV,QWKHODWWHUFRXQWU\WKH2UWKRGR[&KXUFKUHDFWHGSRVLWLYHO\ HYHQ UHTXLULQJ WKH DQDO\VLV FHUWLÀFDWH WR PDUU\LQJ FRXSOHV
(even if the norm was not mandatory), in order to discourage the
marriages between heterozygous individuals59.
Genetic research had thus an important impact on society: the pioneer
screening and counseling programme also showed the possibility to
XVHVFLHQWLÀFDQGFXOWXUDOFRPSHWHQFHVIRUDODUJHVFDOHHGXFDWLRQDO
RSHUDWLRQ DQG ZLGHVSUHDG GDWD FROOHFWLRQ 7KH VFLHQWLÀF WRRO WKDW
allowed this operatio – prenatal diagnosis – was side by side with a
ODUJHVSHFWUXPFRPPXQLFDWLYHZRUNFRRUGLQDWHGZLWKJHQHUDOSUDFWLtioners (particularly, pediatricians and obstetricians), with the family
planning associations and the patients associations. Furthermore, it
VKRXOGEHQRWHGWKDWWKLVKDSSHQHGLQFXOWXUDOO\EDFNZDUGDUHDV
QRQHWKHOHVV WKH UHDFWLRQ WR WKH SURJUDPPH ZDV H[WUHPHO\ SRVL-
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WLYH<HWQRWZLWKVWDQGLQJWKHLUJUHDWHIÀFDF\WKHLPSOHPHQWDWLRQRI
VLPLODUSURJUDPPHVLQGHYHORSLQJFRXQWULHVSURYHGWREHH[WUHPHO\
GLIÀFXOW7KLV VKRZV WKDW D VFLHQWLÀF VROXWLRQ LV QRW HQRXJK ZKHQ
dealing with problems that are also social.
Conclusion
7KHVFLHQWLÀFDQGLQVWLWXWLRQDOVWUHQJWKHQLQJRIJHQHWLFUHVHDUFKLQ
Italy overlapped with a period – the second half of the ‘50s and the
early ‘60s – of strong economic and social development in Italy.
We have already pointed at the correlation of two phenomena – the
modernization of the economic and social system, and the emerJHQFHRIDQHZDWWHQWLRQWRVFLHQWLÀFSROLF\XOWLPDWHO\WZRGLIIHUHQW
VLGHVRIWKHFXOWXUDOUHQHZDOWKDWWRRNSODFHLQWKHWZRGHFDGHVDIWHU
WWII. It’s not by chance that the development of new disciplines
(and of science in general) gained the highest momentum during
the so-called “Italian miracle” (1955-1963), the period of turbulent
growth of Italian economy that followed the European Recovery
Program (ERP, or Marshall Plan) and the earliest massive State interventions on the industrial system. Science, in the words of many and
LQWKHSURJUDPPHVRIIHZVKRXOGKDYHKDGDNH\UROHLQWKLVJURZWK
process, especially in Southern Italy.
7KHSODQIRUWKH5HVHDUFK$UHDLQ1DSOHVIRUH[DPSOHZDVLQWKH
PLQGRILWVGHYLVHUVSHUIHFWO\FRQVLVWHQWZLWKWKHJHQHUDOIUDPHZRUN
RI WKH ´([WUDRUGLQDU\ ,QWHUYHQWLRQµ IRU WKH 0H]]RJLRUQR60, aimed
at the construction of a modern economic and social infrastructure.
7KHFULVLVRIVFLHQWLÀFLQVWLWXWLRQVDQGSDUWLFXODUO\RIWKH1HDSROLWDQ
ones, violently bursts at the end of the ‘60s but its origins are older: in
the Ippolito and Marotta scandals61, in the incomplete reform of the
research funding bodies, in the pathological inattention of politicians
towards a question that in other countries received great economic
and organizational care, and in the drastic reduction (between 1963
DQG RI$PHULFDQÀQDQFLDOKHOSWR(XURSHDQVFLHQFH
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,Q*LXVHSSH6DFFRZURWHWKDWDOORIWKHLQQRYDWLYHVFLHQWLÀF
enterprise in Southern Italy originated outside the local cultural
IUDPHZRUNVRPHZKDWDXWKRULWDULDQO\LPSRVHGRUDWEHVWLPSRUWHG
At the half of the ‘60s, with the decline of the impetus that had driven
the early institutional development of modern biology in Italy, some
highly innovative and ambitious endeavors, as the ILGB, were left
devoid of economic and political support and helpless in front of
the open opposition of a large fraction of the academic class and
H[SRVHG WR WKH GHVWUXFWLYH FULWLFLVP RI WKH VWXGHQWV· SURWHVW$OVR
academic research, the most innovative part of which rested heavily
on American support, was left helpless when the stream of dollars
VWDUWHGWRVKULQN7KHVFDUFHDWWHQWLRQIRUWKHIRUHIURQWRIVFLHQWLÀF
GHYHORSPHQW VWHPV FOHDUO\ IURP WKH H[SHULHQFH RI WKH 1HDSROLWDQ
group of geneticists, which was dissolved as a consequence of the
appointment, in 1960, of a Professor of genetics, who did not care
PXFK IRU JHQHWLF UHVHDUFK EXW PDQDJHG IXQGV HDUPDUNHG IRU LW
And this was only because all of Montalenti’s collaborators were
considered too young for an established tenure, and safeguarding
WKHVSHFLÀFLW\RIWKHGLVFLSOLQHZDVQRPDMRUFRQFHUQWRDFDGHPLF
authorities62.
The history of genetics in Southern Italy is thus consistent with
what was happening at a national level. A deep crisis in fundamental
research, spanning almost over a decade since the end of the ‘60s,
VWUXFN ZKHQ WKH ERQGV ZLWK LQWHUQDWLRQDO QHWZRUNV QHHGHG WR EH
strengthened in order to root the modernization and to successfully
PDNHXVHRIDQH[WUHPHO\SURPLVLQJKXPDQFDSLWDO,WDOLDQJHQHWLFV
lost its international status, turning to more local research traditions: though important results were attained, the best part of that
human capital was wasted in the short course of few years. Not such
a novelty, in Italian history.
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programme to modernize Southern Italy: it included the creation of several
ad hoc institutions aimed at ease the development of the poorer parts of Italy.
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