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To detect colony social form (single queen or monogyne; multiple queens or polygyne) we 1 
extracted DNA from pools of 10 workers (whole bodies) per colony and from thoraces of 2 
individual queens with the DNeasy Blood & Tissue Kit (Qiagen, Valencia, CA). We then used 3 
a Gp-9 allele-specific PCR assay to determine social form following the protocol as described 4 
in Valles and Porter (2003). We labelled monogyne the colonies that contained only Gp-9BB 5 

workers, while we labelled polygyne the colonies where we detected the Gp-9Bb variant (Ross 6 
and Keller, 1998).  7 

For multiplex PCR assays to detect viral infections and identify the virus types, we 8 
isolated RNA from pools of 20 workers (whole bodies) per colony and gasters from individual 9 
queens with the RNeasy Mini Kit (Qiagen, Valencia, CA). Thereafter we performed reverse-10 

transcription (RT) PCR reactions following the protocol developed by (Valles et al., 2009) with 11 

minor modifications. We started from 0.5 µl of total RNA to obtain cDNA with the 12 

SuperScript® III First-Strand Synthesis SuperMix (Invitrogen-Life Technologies, Carlsbad, 13 
CA, USA) and using Oligo(dt) primers. Multiplex PCR reactions were run with primers 14 
specific for each virus and Gp-9 primers as an internal control. Electrophoresis of resulting 15 
PCR products on a 1% agarose gel allowed the separation and identification of size-specific 16 
bands for each virus (Valles et al., 2009).   17 

Viral copies were quantified using quantitative real-time PCR (QPCR) and total RNA 18 
isolated as described above (but from whole bodies). We performed an additional step with 19 

RNase-Free DNase (Qiagen) to avoid contamination of RNA samples with genomic DNA. 20 
cDNA was synthesized as above but starting from 100 ng of RNA and using Random Hexamers 21 

instead of Oligo(dt) primers. The cDNA then was diluted 2(x) with ultra-pure water. QPCR 22 

reactions were run with specific primers for the SINV-1 and SINV-2 viruses (Hashimoto et al., 23 

2007, Hashimoto and Valles, 2008) on an ABI Prism 7900 sequence detector set for absolute 24 
quantification. Amplifications were performed in a 10μl reaction mixtures containing 5μl of 2x 25 

SYBR Green Master Mix (Applied Biosystems-Life Technologies, Carlsbad, CA, USA), 1μl 26 
of each primer (10μM) and 2μl of cDNA at the following conditions: 50°C for 2 min, 95°C for 27 
2 min, followed by 40 cycles of 95°C for 15 sec, 64°C for 15 sec and 72°C for 1 min. 28 

Amplification fidelity was confirmed after QPCR by determining the melting temperature with 29 
the dissociation step of 95°C for 15 sec and 60°C for 15 sec. Standard curves for both viruses 30 

were constructed from plasmid clones of the corresponding genomic regions using a copy 31 
number range of 30 to 300,000 copies: plasmid clones were kindly provided by Dr. Steve 32 
Valles (USDA-ARS Gainesville, Florida). Reaction efficiency was determined by regressing 33 

CT values against the template copy number (log) and calculated according to the formula [E 34 

= (10-1/slope) – 1] (Klein et al., 1999). Reaction efficiencies routinely exceeded 93%.  35 

For microarray analyses we used a platform that includes 51,531 probes matching 36 
unique transcripts obtained from the sequencing of the S. invicta genome (Wurm et al., 2011) 37 

plus additional sequences from transcriptomic studies. Hierarchical Clustering (Ward method) 38 
of significantly differentially regulated genes was performed in JMP Pro 10.0 (SAS, Cary, NC). 39 
We used GENESIS 1.7.6 (Graz, Austria) to cluster differentially regulated genes based on 40 
average linkage and to perform k-means clustering (Sturn et al., 2002). Pairwise comparisons 41 
between treatment groups were performed using Venny 42 

(http://bioinfogp.cnb.csic.es/tools/venny/index.html). To perform Gene Ontology (GO) 43 
analyses, we obtained Drosophila melanogaster ortologs with BLAST 44 
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) for fire ant genes that were significantly differentially 45 

expressed between treatments and we operated functional annotation clustering in DAVID 46 
version 6 (Huang et al., 2009a, Huang et al., 2009b) with medium stringency and a cutoff of P 47 
<0.05. Overrepresented biological functions (enrichment analysis) were identified by 48 

comparing the annotation composition in our list of differentially expressed genes to that of a 49 
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population background composed by all the fire ant genes with Drosophila orthologs that were 50 
included in the statistical analysis. 51 

Finally, for comparative analyses with honey bees infected by Israeli Acute Paralysis 52 
Virus (2015) we obtained lists of Drosophila orthologs for significantly differentially 53 
expressed genes from both studies and we overlapped these lists using Venny (Oliveros, 2009). 54 

Thereafter we used a Hypergeometric test to assess whether the number of overlapping genes 55 
was higher than expected by chance (http://nemates.org/MA/progs/overlap_stats.html).  56 
 57 
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