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A Note on Use of Seed Protein Markers for Identification 
of Aflatoxin Resistance in Peanut' 

C. M. Bianchi-Hall, R. D. Keys, and H. T. Stalker*2 

ABST LACT 
Fungi in the genus Aspergillus prctluce aflatoxins which are agroup of toxic secondary metabolites. Fungal invasion of peanutseed and subsequent aflatoxin production can occur before orduring harvest as well as during storage. Because storage proteinsconprisealarge percentageofthe peanut seed, this stiidv-attempted

to associate protein marlers with presiousl. reportel aflatoxin-
resistant genot pes. Variation w as observed among 24 geno -vpesfor electrophoretic bandini patterns hut itwas not possible tocorrelate the presence or absence oh specific hands with aflatoxinresistance. 

Key Words: Arachis hypogaea. groundmit, Aspergilhis spp..aflatoxins, seed storage proteins. 

Fungi in the genus Aspergillits produce aflatoxins assecondary metabolites which are highly poisonous, terato-
genie, and carcinogenic (Wogan and PoNg, 1970; Heathcote
and Hibbert, 1978). Among the most widely distributed 
Aspergillnsspecies that infect oil seed and cereal crops are
A.flaicus Link ex Fries and A. parasiticusSpeare. Different
strains of these species produce var)ing types and levels of'aflatoxins (Diener et al., 1982), 

The invasion of peanut by Aspergillus occurs any time
during seed development, harvest, and storage. Suppres-
sion of' toxin accunulation can be accomplished if plants
have preharvest resistance to infection, dry seed resistance
to pathogen invasion during storage, or ifseeds inhibit toxinproduction when the pathogen is present. Variabilitvalnong
peanut cultivars for resistance to Aspergillusspp. ias been
reported by Mixon and Rogers (1973), Davidson et al. 
U983), Mtal. i 8 , n pMixonet al. (1988), Azaizeh 	 (1985), Mla1 Sunbet, Runneret al. (1989), Pettit et al. (1989),Vasudeva Rao et al. (1989), Szerszen and Pettit (1990), 
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Utomo (1990), Holbrook el al. (1992), and Walivar et al.1994) (Table 1).
1 ( e r uoInfection by Aspergilhus ftigi and toxin production are 

processes that occur in the peanut seed. 
c 

Screening genotypes for aflatoxin resistance in the field or greenhouse istime-consuming and expensj e, and alternative approachest i e i xp n ea se tor en t ng an t e e s\ e d a 
to identify resistant genotpes are needed. Because storageproteins comprise appro.imately 70% of the total nitrogenin peanut seeds, and many differences in electrophoretic
profiles ha\e been observed aunongArchli is species (Bianchi-
Hall et al., 1992), it ma ' be possible to identify proteinmarkers in resistant peanut genotypes. The objective of thisstudy was to associate seed storage protein markers in 
peanut with aflatoxin resistance. 
Table 1. Alatoxin reaction reported in the literature for genot,pes

studied and 30-kD band observed. _ studiedand_30-kDbandobsered. 
Seed Asp. spp.' 30 kDGenotype source reaction 

Ah 7223 NCSU R 
AR-I USDA R 

AR.2 
 USDA R 

AR-4 
 USDA R 
C55-437F55-437 NCSU RNCSU R
Faizpur NCSU R 
GFA NCSU R 
1-1l NCSU R 

Montir 240-30P1337409 NCSUUSDA RR 

PI 33739(F) NCSU R 

NCSU RU4.47-7 NCSU R

UF71-513 
 NCSU R 
Var. 27 NCSU R 
Florunner NCSU S 

NC7 NCSU S(NC 7xAR-4) 89-03 UCSU R 
(NC 7xAR-4) 89.05 NCSU R 
(NC 7 x AR.4 89-08 NCSU R 
(NC 7 x GFA-2) 89-59 NCSU R 

'Asperqills reaction rating: R= resistant. S 
b+ =present. - = absent. 

Citation band' 
Mehan et al.. 1988 
Mixon. 1983b 
Mixon. 1983b 
Mixon. 1983b + 
Mehan eta..M1.ehan +et al., 19881988
 
Mehaun ea!., 1988 
 + 
Mixon. 1983a + 

Mehan etal., 1988: 
Szeriz0n &Petim.1990 
Szerszen & Pettit. 1990;Mechan.1989: Utomno. 1990+Mixesn&Rogers. 1973 
Mehan etal.. 1988; 

& Rogers. 1973
Davidson et al.. 1983 +Mehaneral.. 1988
 
Mehanetal.. 1988
 
Mehan et al.. 1988
 
Szerszen & Peiiil. 1990; +
 
Mixon & Rogers. 1973;
 
Mixon, 1983b 
-Uiomo. 1990 ++ 
ULomo. 1990 + 
Uiomo. 1990 + 
Uomo. 1990 

=sucepiible. 
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similar protein profiles. AR-1 and AR-4 could be separatedMaterials and Methods from the other two genotypes because of the presence of an 
The seed storage protein profiles of 22 A. hypgaea L. geltypes, acidic arachin protein band of' approximately 44 kD, andwhich have been reported as ha'viiig aflatoxin resistance, phs cv. NC 7 AR-I was missingan intermediate niolecular'eight protein

were aiijah-zed by SDS-I'AGE (Table 1). Seeds of six genotvpes-PI at about 30 kD which is present in AR-4. PI 3:37409 was 
337409, 11 :3630.58, AR-I, AR-2. AR-3, and All-4-were obtained from 
Dr. 1R.Pittman. USDA Peanut Curator. Griffin GA. Seeds ofthree lines undifferentiated from AR-2. P[ 337394, C 55-437, cv.
derived from the cross (NC 7x A-.I' and from another line derived from Faizpur, cv. J- 11, Var. 27 (not shown), and UF 71-513 hadthe cross (NC 7 x GFA-2) were supplied )*yDr. T. G. Isleib, NCSU, similar protein profiles (Fig. A). Monir 240-30 had aRaleiglh, NC. All other getiote.pes were maintained it, the peanut protein profile similar to these five genotypes, except it also
breedigst.proram a91d harvested( at the Peam9t91t B esearch Stati.in had a 30-kD band. U4-47-71 had a protein profile different 

Protocols for extraction of seed storage proteins. preparation of from other genotypes, with four arachin and several unique
electrophoresis samples, and other procedures osed were described bv intermediate bands (Fig. 1A).
Bianchi-llall et al. (1992). Three g of seeds were used in each of t\) NC 7 had a similar profile to AR-4 (Fig. 11B), thus it wasreplications and two duplicate samples per iemotepe were ron on gels. not possible to trace the inheritance of unique bands in 
.Molecular weight standard proteins in the range of42 to 66 kl) were used
 
as molecular weight reference markers. 
 progeny of a cross between the genotypes. However, NC 

7 and GFA-2 1'.id several band differences, progeny of thisResults and Discussion cross had a protein profile different from eithe'r of its 

Variabilit ts observed aniong the seed storage protein parents by not having an intermediate molecular weight
1).any pattes werepoie esFig. protein band at about 30 kD. This is the same hand which 

common to more than one genotype-i.e., GFA-1, GFA-2, was absent in P1 3:37394, C55-437. Faizpur, J-11, UF 71
and cv. Sunbelt Runner. All the AR- genotypes had very 513, and AR-I.Although a large amount of variability was observed 

among the protein profiles of the 23 peanut gortypes, it 
was not possible to correlate particular protein bands (or1 5 10 kD their absence) with aflatoxin resistance. Furthermore, 

__- 66 when an attempt was maide to stud\' the protein profiles of' 
several hybrids, no differences were observed, indicating 

- -that the susceptible NC 7 was not different from resistant 
S 29 genotypes or their progenies based upon SDS-PACE. A 

- single dlenioninattorof eitherpr'esence orcomplete absence 
- of a protein band could not be found in all SDS protein 

..~ ....- ..... profiles of aflatoxin-resistant genotypes. However, the 30
14 kD band was al)sent in about 60%k of the resistant genot\ es 

- (67% of' genotypes not having NC 7 in the pedigree) 
analyzed and possibly , ,av be associated with Aspergillus 

(A) infection resistance or to toxin production.
Because a high correlation between SDS protein profiles

and aflatoxin resistance was not found, it appears that one
way SDS electrophoresis is not a sufficiently powerful 

" i5 10 - technique to be used to identify markers for aflatoxin
resistance in peanut. Alternatives to this conclusion are that66 seed storage proteins do not have anything to do with 
resistance or that the genotypes reported in the literature 

2 are not truly resistant. Further, Walivar et al. (199.4)
.reported that at least some genotypes r'eported in this paper

as resistant [e.g., C 55-437, J-11, and PI337394(F)] to be 
- - - -significantly more resistant than other genotypes. XVhen 

Szerszen and Pettit (1990) used SDS-PAGE two
..- dimensional electrophoresis in combination with silver 

-14 staining, they identified several unique polypeptides in the 
18) - 4 second-dimension gel produced by the aflatohn-resistant 

cultivar TX 798736. Unfortunately, the synthesis of' 
polypeptides varied over time and in quantity anong the 14 
cultivars that they tested. Several mechanisms of resistance 

Fig. 1. SDS-PAGE seed storage protein profiles of genotvpes as appear to be present in the germplasm collection of A.
follows (arrow indicates position of 30-kD bind): (A) 1, GFA- hypogaea,but identification ofaflatoxin-resistantgenotvpes
1; 2, GFA-2; 3, NC 7; 4, AR-.I; 5, P1 3:37394; 6, C55-137; 7,J-11; by using seed storage protein markers is not possible at this
8, Faizpur; 9, Monir 240-30; 10, Sunbelt Runner; 11, U4-47-1; time. 
12, UF 71-513; 13, molecularweight standards. (B) 1,,41-7223;
2. R-I; 3, .4-12; .1,AR-3; 5, An-4; 6, PI 337394; 7, GFA-2; 8, Literature Cited
(NC7x GFA-2)-89-59;9, NC 7; 10, (NC 7xAR-4)-89-05; 11, (NC
7 x AR-4)-89-03; 12, (NC 7 x AR-4)-89-08; 13, Florunner; 14, 1. Azaizeli. If. A., 1R.E. Pettit, 0. 1. Smith. and R. A. Taber. 19S.9.molecular weight standards. Reaction of peamiot geuuotypes miler dmught stress to A.yiergoiltuu 
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