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With nearly 40.000 planted hec tares, Ar gen tina is home to the
greatest ge netic re serve of Mal bec in the world. A nat ive of Cahors,
the off spring of Madeleine Noir de Char entes and Prunelard, Mal bec
has re mained in use and pre val ent over mil len nia—a test a ment to its
re si li ence and pop ular ity. While the im port ance of this vari etal in
France has waned since the mid-19th  cen tury—a con sequence, in
part, of the dev ast a tion caused by phyl lox era—Mal bec found a second
home in Ar gen tina, and not ably in the province of Men d oza, where it
was in tro duced around  1853 by the French ag ro nomer
Michel  Aimé  Pou get. Today, the re gion holds a ver it able ge netic
treas ure of pre- phylloxeric, un graf ted vines—our ef forts are aimed at
high light ing this treas ure and en dur ing its sur vival.
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This col lab or at ive, in ter dis cip lin ary study brings to gether schol ars in
the fields of ge net ics, viral dis eases, vit i cul ture, en o logy, and his tory
to shed light on the fun da mental role of Ar gen tine Mal bec in the lar‐ 
ger pre ser va tion and sur vival of this vari etal. Draw ing on evid ence
from on go ing re search, our present a tion con siders the broader im‐ 
port ance of ge netic di versity today, high light ing the unique ness of
the Ar gen tine con text and de tail ing our own role in the pre ser va tion
of this vari etal: in re la tion to both the health of our vines and their
ge netic di versity. Our main aim is the re cog ni tion of this vari etal as
an an cient, em blem atic vari ety and cul tural pat ri mony of hu man ity.
We are im pelled in this en deavor by the par tic u lar cir cum stances of
Ar gen tina—the unique di versity of Mal bec in this area—as by the need
to safe guard the fu ture of Mal bec in a con text of cli matic change.
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Ge netic di versity of Mal bec cul tivar in Ar gen tina: ge netic di versity
is low between clones within a clonal- propagated cul tivar such as
grapev ine. How ever, ge netic events, such as so matic muta tions, still
occur and ac cu mu late over time. Grapev ine cul tivars were de rived
from sexual crosses and clonally propag ated to pre serve their unique
traits. Mal bec presents re mark able clonal phen o typic di versity and a
great ca pa city for ad apt a tion. How ever, little is known about its
clonal ge netic di versity. The first large- scale res ults were re cently
achieved using whole gen ome resequen cing for four dif fer ent clones
and the iden ti fic a tion of 941  in form at ive poly morph isms (DOI:
10.1038/s41598-021-87445-y (https://www.nature.com/articles/s41598-021-874

45-y)). After eval u at ing 214  Mal bec ac ces sions, 14  dif fer ent gen o typic
pat terns were iden ti fied that were grouped into two ge net ic ally di‐ 
ver gent clonal lin eages (FR and AR). The gen o types in cluded in the FR
group are closely re lated to the ac ces sions close to the ori gin of this
cul tivar in France or in tro duced into this coun try dur ing the last
30 years. The gen o types of the AR group are closely re lated to ac ces‐ 
sions with a longer clonal propaga tion time in Ar gen tina (>70 years),
sug gest ing a closer link with those first plants in tro duced from
France dur ing the 1850s. In other words, what is usu ally ob served at
the phen o typic ex pres sion level now has gen o typic sup port.
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A more im me di ate threat to Ar gen tine Mal bec is viral dis eases: Ar‐ 
gen tina main tained a strik ingly low viral pres ence until the  1990s, a
situ ation that has since shif ted—a neg at ive out come of the in dustry’s
ex plos ive ex port boom—des pite strict le gis la tion and gov ern mental
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English
Against a back drop of cli mate change and loss of biod iversity, pre serving
tra di tional grape vari et ies and their ge netic di versity re mains a major chal ‐

con trol on the entry of plant ma ter i als. Grapev ine is af fected world‐ 
wide by a large num ber of patho gens with a po ten tially high eco‐ 
nomic im pact. They in clude more than 80 known vir uses, sev eral of
these as so ci ated with severe dis eases trans mit ted through propaga‐ 
tion ma ter ial. Thir teen of more than 80 vir uses have already been re‐ 
por ted in Ar gen tina. While cul tural prac tices are still em ployed to
handle viral out breaks (primar ily the re place ment of dis eased vines
with health ier new ones), the main tool used for the con trol of viral
dis eases is the use of virus- free plant ing stock, ob tained through san‐ 
it ary se lec tion. This se lec tion is based on an eval u ation of the san it‐ 
ary status of prom ising plants, with the aim of choos ing virus- free
plants using the most ad vanced dia gnostic tech niques. Yet the rising
num ber of viral en tit ies de scribed in re cent years has made healthy
vines in creas ingly hard to find. As the main ge netic re serve of Mal bec
in the world, Ar gen tina is ideally suited to a trial se lec tion pro gram.
How ever, the se lec tion of healthy Mal bec gen o types could lead to a
severe pro cess of ge netic erosion. Con sequently, the use of ad vanced
tech niques for san it a tion (mer istem tip cul ture, so matic em bryo gen‐ 
esis) of highly valu able gen o types is an at tract ive path way for pre‐ 
serving and val or iz ing the ge netic di versity of this cul tivar of such
sig ni fic ance for the world wide wine in dustry. This would in crease our
abil ity/read i ness to adapt to chan ging cli matic con di tions. In ef fi cient
use of re sources: plants with vir uses pro duce less.

In 1995, under the dir ec tion of the Catena In sti tute of Wine, we ini ti‐ 
ated a pro gram geared to wards the pre ser va tion of 135  pre- 
phylloxeric, un graf ted Mal bec clones drawn from old vine yards in the
re gion of Men d oza, which we later named the Catena Cut tings. Over
the past five years, we’ve taken this pro ject a step fur ther, build ing a
nurs ery of virus- free plants in clud ing the Catena Cut tings and ex em‐ 
plars from other vari etals such as Caber net Sauvignon, Chardon nay,
Pinot noir and the nat ive Cri olla. Mal bec has been grown and vini fied
for over a thou sand years. Key to its fu ture is the study and pre ser va‐ 
tion of ge netic di versity, and the propaga tion of virus- free plants.
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lenge for the fu ture. The Catena In sti tute, in as so ci ation with a num ber of
Ar gen tinian re search ers, has em barked on a pro ject of this kind, fo cus ing on
a grape vari ety that ori gin ally came from south- west France but is now em‐ 
blem atic of the Ar gen tinian vine yards: Mal bec. As well as out lining the spe‐ 
cific char ac ter ist ics of Ar gen tine Mal bec and its ge netic di versity, this con‐ 
tri bu tion ex plains the work being done to pre serve it. It looks at the health
of the vines as much as their ge netic di versity, with the ul ti mate aim of en‐ 
sur ing the sur vival of Mal bec and gain ing re cog ni tion for it as an an cient
vari ety, a ver it able cul tural her it age for hu man ity.

Français
Dans un contexte de chan ge ment cli ma tique, de perte de bio di ver si té, la
pré ser va tion des en cé pa ge ments tra di tion nels et de leur di ver si té gé né tique
reste un enjeu ma jeur pour le futur. L’Ins ti tut Ca te na, en as so cia tion avec
plu sieurs cher cheurs ar gen tins, s’est lan cée dans un tel pro jet ciblé sur un
cé page ini tia le ment venu du Sud- ouest de la France mais dé sor mais em blé‐ 
ma tique du vi gnoble Ar gen tin : le Mal bec. Tout en évo quant les spé ci fi ci tés
du Mal bec ar gen tin et sa di ver si té gé né tique, cette contri bu tion ex plique le
tra vail en ga gé dans sa pré ser va tion Il s’in té resse à la santé des vignes au tant
qu’à leur di ver si té gé né tique avec, in fine, un ob jec tif à at teindre : as su rer la
sur vie du Mal bec et le faire re con naître en tant que va rié té an cienne, vé ri‐ 
table pa tri moine cultu rel de l’hu ma ni té.

Español
En un con tex to de cam bio cli má ti co y pér di da de bio di ver si dad, la pre ser va‐ 
ción de las va rie da des de uva tra di cio na les y de su di ver si dad ge né ti ca sigue
sien do un gran reto para el fu tu ro. El Ins ti tu to Ca te na, en aso cia ción con
va rios in ves ti ga do res ar gen ti nos, se ha em bar ca do en un pro yec to de este
tipo, cen tra do en una va rie dad de uva ori gi na ria del sur oes te de Fran cia,
pero hoy em ble má ti ca de los vi ñe dos ar gen ti nos: la Mal bec. Ade más de ex‐ 
po ner las ca rac te rís ti cas es pe cí fi cas del Mal bec ar gen tino y su di ver si dad
ge né ti ca, esta con tri bu ción ex pli ca el tra ba jo que se está lle van do a cabo
para pre ser var lo, tanto en lo que res pec ta a la salud de las vides como a su
di ver si dad ge né ti ca, con el ob je ti vo úl ti mo de ga ran ti zar la su per vi ven cia del
Mal bec y lo grar su re co no ci mien to como va rie dad an ces tral, au tén ti co pa‐ 
tri mo nio cul tu ral de la hu ma ni dad.
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