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Variation in Susceptibility to Wheat dwarf virus among Wild and
Domesticated Wheat.
Nygren J1, Shad N1, Kvarnheden A1, Westerbergh A1.
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Abstract
We investigated the variation in plant response in host-pathogen interactions between wild
(Aegilops spp., Triticum spp.) and domesticated wheat (Triticum spp.) and Wheat dwarf virus
(WDV). The distribution of WDV and its wild host species overlaps in Western Asia in the
Fertile Crescent, suggesting a coevolutionary relationship. Bread wheat originates from a
natural hybridization between wild emmer wheat (carrying the A and B genomes) and the wild
D genome donor Aegilops tauschii, followed by polyploidization and domestication. We
studied whether the strong selection during these evolutionary processes, leading to genetic
bottlenecks, may have resulted in a loss of resistance in domesticated wheat. In addition, we
investigated whether putative fluctuations in intensity of selection imposed on the hostpathogen interactions have resulted in a variation in susceptibility to WDV. To test our
hypotheses we evaluated eighteen wild and domesticated wheat taxa, directly or indirectly
involved in wheat evolution, for traits associated with WDV disease such as leaf chlorosis,
different growth traits and WDV content. The plants were exposed to viruliferous leafhoppers
(Psammotettix alienus) in a greenhouse trial and evaluated at two time points. We found
three different plant response patterns: i) continuous reduction in growth over time, ii) weak
response at an early stage of plant development but a much stronger response at a later
stage, and iii) remission of symptoms over time. Variation in susceptibility may be explained
by differences in the intensity of natural selection, shaping the coevolutionary interaction
between WDV and the wild relatives. However, genetic bottlenecks during wheat evolution
have not had a strong impact on WDV resistance. Further, this study indicates that the
variation in susceptibility may be associated with the genome type and that the ancestor Ae.
tauschii may be useful as genetic resource for the improvement of WDV resistance in wheat.

Phytochemistry. 2015 Mar 23. pii: S0031-9422(15)00053-9. doi: 10.1016/j.phytochem.2015.02.006. [Epub
ahead of print]

Parallel reductions in phenolic constituents resulting from the
domestication of eggplant.
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Abstract
Crop domestication is often accompanied by changes in metabolite compositions that alter
traits such as flavor, color, or other beneficial properties. Fruits of eggplants (Solanum
melongena L.) and related species are abundant and diverse in pharmacologically interesting
phenolic compounds, particularly hydroxycinnamic acid (HCA) conjugates such as the
antioxidant caffeoylquinic acids (CQA) and HCA-polyamine amides (HCAA). To understand
metabolite variability through the lens of natural and artificial selection, HPLC-DAD was used
to generate phenolic profiles for 32 compounds in fruits from 93 accessions representing 9
Solanum species. Profiles were used for identification of species-level and infraspecific
chemical patterns across both genetic distance and landscape. Sampling of plant lines
included the undomesticated progenitor of eggplant and Asian landraces with a genetic
background associated with three Asian regions near proposed separate centers of
domestication to test whether chemical changes were convergent despite different origins.
Results showed ten compounds were unique to species, and ten other compounds varied
significantly in abundance among species. Five CQAs and three HCA-polyamine conjugates
were more abundant in wild (undomesticated) versus domesticated eggplant, indicating that
artificial selection may have led to reduced phenolic levels. No chemical abundance patterns
were associated with site-origin. However, one genetically distinct lineage of geographicallyrestricted SE Asian eggplants (S. melongena subsp. ovigerum) had a higher HCAA content
and diversity than other lineages, which is suggested to be related to artificial selection for
small, firm fruit. Overall, patterns show that fruit size, palatability and texture were
preferentially selected over health-beneficial phytochemical content during domestication of
several nightshade crops.
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Natural variation in GS5 plays an important role in
regulating grain size and yield in rice

© 2011 Nature America, Inc. All rights reserved.

Yibo Li, Chuchuan Fan, Yongzhong Xing, Yunhe Jiang, Lijun Luo, Liang Sun, Di Shao, Chunjue Xu, Xianghua Li,
Jinghua Xiao, Yuqing He & Qifa Zhang
Increasing crop yield is one of the most important goals of
plant science research. Grain size is a major determinant of
grain yield in cereals and is a target trait for both domestication
and artificial breeding1. We showed that the quantitative
trait locus (QTL) GS5 in rice controls grain size by regulating
grain width, filling and weight. GS5 encodes a putative serine
carboxypeptidase and functions as a positive regulator of grain
size, such that higher expression of GS5 is correlated with
larger grain size. Sequencing of the promoter region in
51 rice accessions from a wide geographic range identified
three haplotypes that seem to be associated with grain width.
The results suggest that natural variation in GS5 contributes
to grain size diversity in rice and may be useful in improving
yield in rice and, potentially, other crops2.
In recent years, a number of genes (or QTLs) for yield traits in
rice, including tillering3,4, number of grains per panicle5–11 and grain
weight 12–19, have been isolated using a map-based cloning approach.
These genes regulate yield traits and developmental processes by functioning at various stages, in different pathways and through diverse
mechanisms1. Molecular characterization of genes affecting grain size
(such as GS3, GW2 and qSW5/GW5) indicate that many are negative
regulatorsof grain size, such that thewild-typeallelesareassociated with
small grains, whereas the mutations are associated with large grains.
Using adoublehaploid (DH) population (92 lines) derived from across
between Zhenshan 97 and H94(both Oryza sativa L. ssp. indica), wedetected
a QTL, GS5, in the interval between two molecular markers RM593 and
RM574 on the short arm of chromosome 5 (Fig. 1), with the allele from
Zhenshan 97 contributing to an increase in yield traits (Supplementary
Table 1). This interval is consistent with our earlier results20–23.
To fine map the GS5 locus, we backcrossed DH27 (a DH line containing the chromosome segment RM593–RM574 from H94 and 55%
of the genetic background from Zhenshan 97) three times (BC3) to
Zhenshan 97. Self-pollinating the BC3F1 plants heterozygous for this
fragment produced two BC3F2 populations consisting of 4,373 (population 1) and 5,265 (population 2) individuals, which were planted in the
winters of 2005 and 2006 on Hainan Island, China. Ninety-four recombinants between RM593 and RM574 were identified in population 1,
and their genotypesat theGS5 locusweredetermined by progeny testing

in the summer of 2006 in Wuhan (for example, see Supplementary
Table 2). Using this data, GS5 was mapped between C35 and RM574
(Fig. 1b). Analysis of population 2 detected 15 recombinants between
C35 and RM574 (Fig. 1c). In total, 10 recombinant plants were found
in the two populations in the interval between S2 and RM574. However,
progeny testing revealed an inconsistency for three individuals between
the marker genotypes determined using C62, which is located in the
middle of the GS5 region, and the genotype deduced by progeny testing (nos. 30, 8396 and 57-5 in Fig. 1d and Supplementary Table 2).
By referencing the previously cloned qSW5/GW5 locus16,17, located
approximately 2 Mb away on the RM574 side, we found that this inconsistency could be explained by the genotype of qSW5/GW5, which
also affects grain size. We discarded these plants from further analysis.
Using information from the remaining seven plants, we resolved GS5
to an 11.6-kb region between RM574 and S2 (Fig. 1c).
We next investigated the effects of GS5 on grain size and filling
(see Fig. 2). We isolated two near-isogenic lines (NILs) from BC3F2 by
fixing qSW5/GW5 for the small-grain allele (Fig. 2a). Compared to
NIL(H94), the grains of NIL(ZS97) were 8.7% wider and 7.0% heavier,
leading to a 7.4% increase in grain yield per plant (Table 1). No significant differencesweredetected in other agronomic traits(Supplementary
Table 3). An analysis of a BC3F2 subpopulation showed that the grain
width of heterozygoteswasalmost thesameasthat for plantshomozygous
for the Zhenshan 97 allele (Supplementary Table 4), suggesting that the
gene encoding the wide-grain characteristic is fully dominant.
We also compared the NILs for grain filling rate by measuring fresh
and dry weight of the grains during grain filling (Fig. 2c,d). Both fresh
and dry weights of NIL(ZS97) were significantly higher (P < 0 .05) than
those of NIL(H94) at 10 d after fertilization, and the differences reached
a maximum ~22 d after fertilization, when fresh and dry weights of
the grains of NIL(ZS97) were 11.1% and 17.8% higher than NIL(H94),
respectively. Thus, the increase in grain weight and yield per plant
resulted from increases in both grain width and grain filling rate.
There is only one predicted ORF in this 11.6-kb region; we identified
a full-length cDNA of 1822 bp corresponding to the ORF (NCBI accession number AK106800) 24. Alignment of the cDNA sequence with
the genomic sequence of Nipponbare indicated that GS5 consists of
ten exons (Fig. 1e) encoding a putative serine carboxypeptidase
belonging to the peptidase S10 family (see URLs) and having a
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Improvement of photosynthesis in rice (Oryza sativa L.) by inserting
the C4 pathway.
Karki S1, Rizal G, Quick WP.
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Abstract
To boost food production for a rapidly growing global population, crop yields must significantly
increase. One of the avenues being recently explored is the improvement of photosynthetic
capacity by installing the C4 photosynthetic pathway into C3 crops like rice to drastically
increase their yield. Crops with an enhanced photosynthetic mechanism would better utilize
the solar radiation that can be translated into yield. This subsequently will help in producing
more grain yield, reduce water loss and increase nitrogen use efficiency especially in hot and
dry environments. This review provides a summary of the factors that need to be modified in
rice so that the C4 pathway can be introduced successfully. It also discusses the differences
between the C3 and C4 photosynthetic pathways in terms of anatomy, biochemistry and
genetics.
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International Atomic Energy Agency,con sede a Vienna. Quest’ultima lista di varietà
mutagenizzate (Fao/Iaea Data-base) comprende 2.536 varietà commerciali
rappresentative di 175 specie rilasciate in 52 paesi. L’Italia è rappresentata nella lista
Fao/Iaea da 23 varietà, tra le quali il riso Fulgente, le ciliegie Burlat C1, i piselli Esedra,
Navona, Trevi, Paride, Priamo e Pirro, i fagioli Montalbano e Mogano, la patata Desital e le
melanzane Floralba e Picentia. Prevalgono le varietà di grano duro.

International Atomic Energy Agency, con sede a Vienna.
Quest’ultima lista di varietà mutagenizzate (Fao/Iaea Data-base)
comprende 2.536 varietà commerciali rappresentative di 175 specie
rilasciate in 52 paesi. Tra le specie mutagenizzate prevalgono i cereali
(47,6%, soprattutto riso, orzo, grano tenero, grano duro e mais), le
piante ornamentali (32,4%, soprattutto crisantemo) e i legumi (13,8%,
soprattutto soia, fagiolo e fagiolo dell’occhio), ma non mancano le
principali colture da olio (girasole, colza, lino, arachide) o da fibra
(cotone).
L’Italia è rappresentata nella lista Fao/Iaea da 23 varietà, tra le quali il
riso Fulgente, le ciliegie Burlat C1, i piselli Esedra, Navona, Trevi,
Paride, Priamo e Pirro, i fagioli Montalbano e Mogano, la patata
Desital e le melanzane Floralba e Picentia. Ma prevalgono le varietà di
grano duro.

