Text S1
Description of expression correlated pathogen defence related genes.

The plasma membrane (PM) localised SYntaxin of Plants (SYP)-122 (r = 0.828, At3G52400) functions in vesicle-membrane fusion events and is the most closely related gene and shares functional redundancy with the Penetration (PEN)-1 syntaxin (SYP121, r = 0.695, At3G11820) which has an essential functional role in resistance to Blumeria graminis f. sp. hordei penetration [1] [2] [3].  Transcription of SYP122 has been shown to be induced in response to a range of pathogens and the SYP122 protein has been shown to be phosphorylated in a calcium dependent manner in response to bacterial flagellin elicitation [2].  Along with PEN1, the SYP122 protein has been shown to accumulate in the PM at fungal attack sites and it appears to have a general secretory function that includes the secretion of proteins into the cell wall [1] [4].  In addition to these syntaxins, AtWAKL10 expression is also correlated with genes encoding other essential proteins of the SNARE (Soluble-NSF (N-ethylmaleimide-sensitive factor) protein Attachment protein Receptor) machinery including synaptosomal-associated protein (SNAP)-33 (r = 0.722, At5G61210) and Vesicle-Associated Membrane Protein (VAMP)-722 (r = 0.734, At2G33120) which function in the directed exocytosis of vesicle contents that can contain defense-related proteins and compounds [2] [5].
The PM localised pleiotropic drug resistance (PDR)-12 / adenosine 5’-triphosphate (ATP)-Binding Cassette (ABC) transporter (r = 0.866 At1G15520) has been placed in the same PDR subfamily as the PEN3 ABC transporter (r =0.558, PDR8) [6].  The ABC transporters function as efflux pumps involved in the focal delivery of antimicrobials, including PEN2-generated toxic compounds, and/or agents that promote chemical cross-linking of plant cell wall polymers, into the apoplastic space [7] [8].  Expression of PDR12 has been shown to be induced by biotic and abiotic stresses, SA, ETH and JA and is thought to be involved in transporting antimicrobial secondary metabolites to the cell surface [6,9].  The expression of PDR12 was dramatically enhanced in pen3 mutant plants challenged with B. g. hordei which may suggest functional redundancy [6].
The PM localized MILDEW RESISTANCE LOCUS (MLO)-6 (r = 0.865, At1G61560, position 11) is a co-ortholog of the barley MLO gene that functions in early fungal-host interactions [10].  Transcription of MLO6 has previously been reported to be up regulated in response to both biotrophic and nectrophic pathogens and abiotic stresses [11]and along with the MLO2 (r = 0.511) and MLO12 (r = 0.730) co-orthologs have a partial functional redundancy in the establishment of compatibility with biotrophic powdery mildew species including G. orontii and E. cichoracearum but function in resistance against necrotrophic (Alternaria spp.) and hemibiotrophic (P. infestans) pathogens indicating that MLO proteins mediate host responses to diverse pathogen species [12].  MLO proteins have been shown to co-localise with syntaxins at the PM beneath attempted fungal penetration sites and it has been suggested that they may modulate SNARE protein dependent delivery of antimicrobial containing vesicles [13] [10].  

The PM localized Brassinosteroid insensitive Associated receptor Kinase 1  (BAK1, r = 0.810, At4G33430) protein has been shown to rapidly form complexes with the flagellin-sensing 2 receptor (FLS2; r =0.416) after flagellin stimulation [14] and be an essential signalling component in bacterial flagellin and EF-Tu-triggered immune responses [15].  It has been suggested that BAK1 may function as a convergent point in MAMP signalling and integrate signals from diverse MAMP receptors and mediate appropriate downsteam responses to a diverse range of microbes [14] [16].  The BAK1 gene has also been implicated to function in defence responses against B. cinerea since it is required to contain pathogen induced cell death and necrosis which results in enhanced susceptibility to B. cinerea [17].

The PROPEP2 (r= 0.844, At5g64890) and PROPEP3 (r = 0.708, At5g64905) paralog genes which encode peptides that function as endogenous amplifiers of innate immune defence responses through a MAMP initiated feedback loop which amplifies signalling through both the JA/Et and SA pathways [18].  The expression of PROPEP2 and -3 is strongly induced in response to SA, JA (PROPEP2 only), fungal, bacterial, and oomycete pathogens and their associated MAMP elicitors [19].  The encoded proteins are secreted into the apoplast where they can specifically interact with the co-expressed cell-surface leucine-rich repeat (LRR) receptor kinase, PEP1 RECEPTOR (PEPR)-1 (r = 0.800, At1G73080) and amplify defence signaling [18].  Further, WAKL10 was also correlated with the PEPR2 gene (r = 0.777, At1G17750) which encodes a protein that is similar to PEPR1 [20].  

Five disease resistance proteins are annotated to be involved in defence responses and contain domains that are characteristic of R-proteins, including; nucleotide binding site (NBS), leucine rich repeats (LRR) and Toll-Interleukin receptor domains (TIR) [21].  The R-proteins typically detect specific pathogen secreted effectors and activate effector triggered immune (ETI) responses [22].

The expression of AtWAKL10 is also highly correlated with genes involved in the biosynthesis of the major pathogen defence signalling molecules SA and JA (Glazebrook 2005).  

The Salicylic acid Induction Deficient (SID)-1/ENHANCED DISEASE SUSCEPTIBILITY (EDS)-5 (r = 0.841, At4G39030 (r = 0.841, At4G39030) [23] and SID-2/IsoChorismate Synthase (ICS)-1 (r = 0.810, At1G74710) [24] genes are both critically involved in the biosynthesis SA while calmodulin-binding protein (CBP)-60g (r = 0.825, At5G26920) has recently been shown to be induced by MAMPs and P. syringae and mutation studies have indicated that CBP60g is required for limiting pathogen growth and for normal pathogen induced SA accumulation [25].  In contrast, the co-expressed Constitutively Active cell Death (CAD)-1 (r = 0.841, At1G29690) gene has been shown to be induced rapidly in response to chitin elicitation (20min) and SA (1h) and mutant studies indicate that the CAD1 protein is a negative regulator of endogenous SA levels and SA-mediated programmed cell death immunity [26] [27].  Correlated genes involved the biosynthesis of JA include Allene Oxide Cyclase (AOC)-3 (r = 0.830, At3G25780), oxophytodienoate reductase (OPR)-3 (r = 0.747, At2G06050) and lipoxygenase (LOX)-3  (r = 0.704, At1G17420) [28].  

While it is generally accepted that SA and JA activate mutually antagonistic defence signalling pathways in order to induce appropriate defense responses against biotrophic and nectrophic pathogens respectively, it has been shown that a complex cross-talk occurs between these pathways that also involve synergistic interactions in order to fine tune appropriate defense responses [29,30].

AtWAKL10 is also consistently co-expressed with genes encoding enzymes that function in the biosynthesis of tryptophan and camalexin which is the main antimicrobial phytoalexin in Arabidopsis that is synthesised in response to a broad range of biotrophic and nectrophic pathogens [31] [32].  These genes include Anthranilate Synthase Alpha (ASA)-1 (r = 0.819, At5G05730), Tryptophan Synthase Alpha (TSA)-1 (r = 0.731, At3g54640), and Indole-3-Glycerol Phosphate Synthase (IGPS; r=0.799, At2G04400) that are involved in tryptophan biosynthesis and PhytoAlexin Deficient (PAD)-3 (r = 0.859, At3G26830) that encodes the final enzyme required for the biosynthesis of camalexin [31] [33] [34] [35] [36].   Camalexin biosynthesis has been shown to occur at localized sites of pathogen infection [37] and its formation is coupled to induction of ASA1 and TSA expression [33] [36].
Other interesting correlated genes that may function in pathogen defence responses include the two most highly correlated genes which are both lectin protein kinases (At5G65600, r = 0.914 and At4G21390, r =0.907).  In plants, lectins play important roles in stress responses and defence and are considered one of the most important recognition molecules that primarily interact with foreign glycans such as chitin [38] [39].

A number of correlated genes have also been implicated to function in regulating the transcription of defence related genes including two WRKY family transcription factors (TFs) (WRKY28, r = 0.820, At4G18170; and WRKY15, r = 0.790, At2G23320) [40]. Expression of the ETHYLENE RESPONSE FACTOR (ERF)-1A TF (r = 0.845, At4G17500) has been shown to be induced early in response to pathogens and their elicitors, CHX, SA, JA and ethylene [41,42] [43] and activates transcription of genes that contain GCC boxes (AGCCGCC) in their promoters which have been associated with the defense transcriptome including several PATHOGENESIS-RELATED (PR) genes [43] [41].  The Jasmonate-ZIM-DOMAIN PROTEIN (JAZ)-1 (r = 0.862, At1G19180) gene encodes a negative regulator of the MYC2 TF [44] [45] which differentially regulates two classes of JA regulated genes [46] and is a negative regulator of defense genes that function in resistance to B .cinerea including those involved in tryptophan metabolism [46]. 

Based on amino acid similarity [47], the Yellow Leaf Specific 9 (YLS9) / Non-race specific Disease Resistance-1 (NDR1) / (Hairpin-Induced-1 (HIN1) -Like 10 (NHL10) (r = 0.868) is thought to be the A. thaliana ortholog of the tobacco HIN1 gene whose expression is rapidly induced by a proteinous elicitor secreted by plant bacterial pathogens [48].  NHL10 and HIN1 have common expression characteristics in that their transcription is induced during the hypersensitive response (HR) caused by exposure to an avirulent Cucumber mosaic virus (CMV) strain and by spermine, which is a novel polyamine HR defence signaling molecule  and an inducer of tobacco PR genes[49] and their transcripts are abundant in senescing leaves [47].  The induction of HIN1 by AvrPto in tobacco has been shown to be dependent on an in-tact HR and Pathogen (Hrp) secretion system [48].  It was shown that while the senescence-associated induction of NHL10 is SA-dependent, the induction observed in response to CMV-induced HR and Spm application occurred independent of SA [47].
A number of calcium transporting and sensing molecules are also highly correlated with WAKL10 including a PM calcium-transporting ATPase (r = 0.856, At3G63380), the calmodulin-binding protein (CBP)-60g (r = 0.824, At5G26920), a calmodulin binding phospholipid-transporting ATPase 10, that may be involved in the transmembrane movement of ions including calcium (r = 0.794, At3G25610), a calcium ion binding molecule that is similar to calmodulin-like (CML)-38 (r = 0.783, At3G01830) and calcium-dependent protein kinase (CDPK)-10 ( r = 0.776, At1G18890).  This is interesting because rapid increases in cytosolic calcium concentrations have shown to occur and be required for activation of downstream defense signaling following pathogen recognition [50] [51] [52] [25].
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