Py M
A A
i iy

UNIVERSITY OF CALIFORNIA, DAVIS
Department of Agronomy and Range Science

LICDAVIS

The Genetic Identity of a Patented Yellow Bean

L. Pallottinit, J. Kami?, G. Barcaccial, P. Gepts2*
1 Department of Agronomy and Crop Science, University of Padova, Agripolis, Via Romea 16, 35020 Legnaro, PD, Italy
2 Department of Agronomy and Range Science, University of California, 1 Shields Avenue, Davis, CA 95616-8515, USA,;
PRESENTED AT THE AMERICAN SOCIETY OF AGRONOMY ANNUAL MEETING, DENVER, NOVEMBER 2-5, 2003
© 2004 Crop Science Society of America

SUMMARY FRLLEbES

Since a 1980 Supreme Court decision, it is possible in the United APTE (USA) ruk_rracsgﬂﬂsﬁugipﬂg?ﬁlﬂ \gﬁé’;ﬂ Enola
States to obtain a utility patent for crop cultivars and other life IIBFR (MEX) o 0 Winodiand Yelllow (U5 ARpetts (MEX)
forms. These cultivars have to be novel, non-obvious, and useful. ARBT (JAMEX): P

Eniola, Enola 2001 (both NFB-LISAL

One of the controversial awards of the United States Patent and R (MP'USA) disesn

Trademark Office is a utility patent for the yellow-seeded bean 0 Cristal Blanco (CLE) :wyocohﬂg’g{% NFE-LSE)
cultivar ‘Enola’. Using DNA fingerprinting based on 133 amplified Farillo-1 (ELS) : Frijola (MEX) 0 Wayoeoba (NFB-LSA
fragment length polymorphisms (AFLP), we investigated the d malliHIEAES o fad e .
. . . Jamapa (ME%) Bayo (MEX) SINT2 (MEX). tlayocoba 2009 (NFB-LISA)

relationships between Enola and a representative sample of 56 Morado MEX) O 5 SulbhurUSA:
domesticated common bean accessions, including a subsample of Magdalena palo (BRA& BéTQG o Ll ”E( ) Frutil (CLE)
24 cultivars with yellow seeds similar to those of Enola. A first 3(cof DB" °(HDQ Pawa(rERy, O Garbandle Zarco (MEX) SING (f"'lE.x)a bk :
experiment showed that most yellow-seeded beans, including hulatinkia (BRA) uga Pava (FERY |0 B Flar de Mays (MEX) Canatio 707 (UsAy, . 4ol Canario (FER)
Enola, belong to atightly knit subgroup of the Andean gene pool. Iy Eabis (MEX) Bolén Rojo (COLY DJaJIO EEEPS& BRA)

et ; X : Pinta (MEX) : E_
Enola was most closely related to the pre-existing Mexican cultivar Raojo de Seda (:HDR)E hayocoha (MEX) gFinte( Radical (COLP Uribe Redando (COL)
Azufrado Peruano 87. A second experiment showed that a sample of i Cargabello (coL ] Coscorrdn (CLE), Burras Grandes
16 individuals of Enola displayed a single 133-AFLP-fragment | '(CLE). Tartolas Corriente (CLE),
combination, which was also observed among a third of the | 6E0517 (COL)

individuals of Azufrado Peruano 87. We conclude that Enola is
neither a novel nor non-obvious derivative from a Mexican yellow
bean cultivar, probably ‘Azufrado Peruano 87.
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RESULTS

Experiment 1 (Figs. 1 & 2)

Fig. 2. Principal coordinate analysis of AFLP diversity in a
sample of 56 common bean cultivars. Square symbols: Middle
American gene pooal; circles: Andean gene pool. Boxed entries
and filled symbols: yellow seed coat entries. AP78: Azufrado
Peruano 78; AP87: Azufrado Peruano87; AR87: Azufrado
Regional 87. The eigenvalues of the three axes are 58%, 7%, and
5%. For further explanations about the identity of the different
groups, see text.

« AFLP analysis (133 markers from 6 primer combinations) in
a sample of 56 lines, including 24 yellow-seeded cultivars
(Fig. 1).

« Principal coordinate analysis shows that the Peruano-type
yellow beans form a tightly knit group within the Andean
gene pool (Fig. 2)

*Within the Peruano group, Enolais most similar to the

Mexican cultivar Azufrado Peruano 87 (AP87).
Experiment 2 (Fig. 3)

« AFLP analysis (133 markers from 6 primer combinations) in
a sample of 16 individuals each of Enola, AP 87, and
Mayocoba (a U.S. cultivar).

« Enola is monomorphic for the 133 markers. Its haplotype is
also found in AP 87 and Mayocoba, although the latter show
additional haplotypes.

DISCUSSION

* The most likely origin of Enola is from an improved
cultivar in Mexico, likely AP 87, based on probability
calculations resulting from the data presented here (Table
1).

« Enola does not satisfy the novelty and non-obviousness
statutory requirements of the patent legislation. It does not
satisfy the distinctness and non-essential derivation
requirements of the PVP legislation.

*See also data of Bassett et al. (2002) showing that the
yellow seed color genotype pre-existed in the obsolete
Dutch cultivar ‘Wagenaar.’
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Fig. 3. UPGMA dendrogram showing the relationships among
combinations of AFLP fragments found in three Peruano-type bean
cultivars: Enola ATCC (red color), Azufrado Peruano 87 (AP87 )
(green), and Mayocoba 1998 PRO (blue). Each branch represents a
different combination. Individuals to the right of vertical bars have
identical combinations. The numbers within the tree are bootstrap
values.

- -‘ Table 1. Probability of a match to the AFLP marker profile shown by
h ' cultivar Enola assuming various hypothetical breeding scenarios.
Number of
Mayocoba (US) Sulphur BN142 Mayocoba (MX 1953) independent
.ﬁ!." Breeding scenario markers Probability Variance
— ‘ T, Cross between any Andean and
‘ .. " a L Mesoamerican cultivar 31 1x 10 2x 1078
' ’ ‘ " analyzed in this study
Canario [PE) Cross between original yellow-
seeded Middle American
‘ (Mayocoba, G13094) and 31 3x10* 5x10%?
% “ Andean (Frijol Canario)
" cultivars
Cross between any pair of yellow- 24 3% 10° 2% 10
seeded cultivars
Fig. 1. Yellow-seed cultivars analyzed in this study. Mayocoba (MX 1959) and Canario (PE) are . . . X
representative of the parents that gave rise to the Peruano type cultivar class. Examples of this class Selection without crossing from:
are the Mexican cultivars Azufrado _R'mono 78 (the original Peruano—ty_pe cultivar released in 1978) Mayocoba - 6 x 102 4x10°
and Azufrado Peruano 87 (released in 1987) (Voysest V, 2000). Enolais a patented and PVP ) 3
certified yellow-seeded cultivar (Proctor, 1999; U.S. Department of Agriculture, National Genetic Azufrado Peruano 87 - 3x 10 1x 10
Resources Program, 2003). Sulphur BN142 is an ancient U.S. cultivar described as early as 1931
(Hedrick 1931).




