
Table S9 Putative role of the LKAM SNPs that were significant in both the Kruskal-Wallis and GWAS association tests.

Arabidopsis

Phenotype LKAM (SNP)aAlleles gene model Description Putative link to aphid resistance
Apterous LS1_400 G/A AT5G26880 tRNA/rRNA methyltransferase (SpoU) family protein

Alate LS1_98 T/C AT2G25140 putative heat shock protein (HSP100)

These proteins not only protect against thermal damage but also have been shown 
to help protect against oxidative stress, caused by reactive oxygen species 
such as hydrogen peroxide.  Lee et al. (2000) demonstrated that a chloroplast 
localized small heat shock protein was expressed following oxidative stress, in 
the absence of heat stress, they speculate that H2O2 itself can act to induce 
the expression of the heat shock protein.

Alate, apterous and 
total aphid

LS1_51 A/C AT3G61540 Prolyl aminopeptidase (PAP)

Prolyl aminopeptidase (PAP) has been placed in the S3 family of serine 
peptidases, with the multimeric forms being found in plants (Kitazono et al., 
1994; Szawłowska et al., 2011).  These enzymes are capable of removing both 
proline and hydroxyproline from the N-terminus, and have been implicated in the 
regulation of free amino acid pools and the degradation of proteins damaged 
during oxidative stress (Walling and Gu, 1996).  The related family of 
metallopeptidases, includes the leucine aminopeptidases (LAPs).  This group of 
enzymes have been shown to be involved in plant defense against herbivory 
(Pautot et al., 1993).  It may be that prolyl aminopeptidase participate in a 
signaling strategy through the release of smaller elicitor compounds from 
components in the aphid saliva, these could then be recognized elsewhere, 
indeed these elicitors may even up-regulate the protease.

Alate, apterous and 
total aphid

LS1_729 T/C AT3G46290 HERCULES Receptor Kinase 1 (HERK1)

In Arabidopsis HERK1 is localized to the plasma membrane and forms part of a 
unique signaling pathway with two other CrRLK family RLKs, THE1 and FER, 
required for cell elongation during vegetative growth (Wolf et al., 2012).  
Indeed, HERK1 has been shown to be up-regulated by gibberellic acid and induced 
by indole-3-acetic acid (Guo et al., 2009).  Guo et al. (2009) proposed a 
pathway that has cross-talk, possibly via a common set of gene targets with the 
brassinosteroid signaling pathway, with HERK1, THE1, and FER being induced by 
brassinosteroids through BES1/ BZR1 transcription factors (regulated by BRI1 
and BES2).  Interestingly, the BRI1 receptor has been shown to bind BRI-1 
associated kinase 1 (BAK1, also known as SERK3, somatic embryogenesis-related 
kinase-3) to mediate brasinosteroid signal transduction (Li et al., 2002; Nam 
and Li, 2002).  BAK1 has been implicated in the regulation of plant defense (up-
regulated by pathogen associated molecular patterns, playing a role in the 
reactive oxygen species burst response) and programmed cell death (Chinchilla 
et al., 2007; Heese et al., 2007; Kemmerling et al., 2007).

Alate LS1_381 C/T AT3G12750 Zinc transporter (ZIP1)

In plants, ZIP1 proteins have been suggested to play a role in the uptake of Zn 
from the rhizosphere (Grotz et al., 1998).  Some plants accumulate Zinc as a 
means to deter herbivory (Persans and Salt, 2000; Pollard and Baker, 1997).  
The allelic variation at LS1_381 may be related to this process.  

Alate LS1_695 G/A AT1G37130 Nitrate Reductase 2 (NR2)

Wilson et al. (2010) hypothesized that aphid herbivory (Myzus persicae) of 
brassicaceous plants leads to the up-regulation of nitrate reductase, possibly 
as a response to compounds present in aphid saliva.  If this were the case then 
it maybe that certain allelic variants of NR2 are preferential to the aphid, 
ensuring the host dose not become nitrogen depleted.  Since NR2 is involved in 
the conversion of nitrate to nitrite, and that nitrite feeds into a series of 
reactions that lead to the formation of free glutamate which then makes up part 
of the amino acid profile injested by the aphids, it may be preferential to the 
aphid to select and colonise plants that they can influence NR2 experession, 
with more resistant accession having an allelic variant that may not be as 
suitable.

aLKAM SNPs that have a significant association with the phenotypes alate, apterous, or total aphid number, determined by Kruskal-Wallis test and GWAS association.
The allelic variant that is associated with a decrease in aphid number is underlined in bold-type.
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