Supplementary Figure 1: Verification of sample infection status.  Select samples were tested for infection with N. apis (16s) and N. ceranae (SWP32) specific primers.  A) PCR of samples for N. apis arrays (2008).  Amplification of Nosema apis 16s primers was observed for a subset of tested samples infected with Nosema (indicated by ‘Na’ in sample label) across timepoints (‘7d’ = 7days, ‘48’ = 2 days).  A tested subset of control samples did not show Nosema apis infection.  No samples showed evidence of Nosema ceranae (SWP32 primers did not amplify for any samples). B) PCR of samples for co-infection arrays (2010).  Primers for Nosema apis (16s) and Nosema ceranae (SWP32) amplified for all infected samples (indicated by ‘NaNc’ in sample label).  A tested subset of control samples (indicated by ‘C’ in sample label) did not show evidence of infection with either Nosema species.
[bookmark: _GoBack]Supplementary Figure 2: Directional expression of transcripts in significant GO categories.  We tallied the number of individual transcripts upregulated by control or Nosema spp. infection within each significant GO category.  A) Midgut tissue at 1 and 2 days pi: N. apis infection increased expression of transcripts involved in ‘regulation of neurogenesis’, ‘tube morphogenesis’ and ‘multicellular organismal process’ but decreased expression of transcripts involved in ‘sensory perception of chemical stimulus.’  B) Fat body tissue at 1 and 2 days pi: N. apis infection reduced expression of transcripts involved in all significant GO categories, except for those related to ‘lipid processes.’  C) Fat body tissue at 14 days post-infection:  Nosema co-infection generally suppressed expression of transcripts with cellular transport and metabolism functions.  However, approximately equal numbers of transcripts involved in ‘immune processes’ were upregulated by both treatments.    Controls, 1 day pi
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Fig. 1a: Midguts

Supplementary Figure 3: Quantitative real-time PCR validation of expression patterns of immune, developmental and nutritional genes.  Expression levels of three antimicrobial peptide genes (abaecin, defensin, hymenoptaecin), hexamerin and vitellogenin (relative to actin) from array samples were analysed using quantitative real-time PCR.  Mean expression levels for each treatment group were normalized to expression in the control treatment group.  Expression was analysed in A) Fat body tissue from 7-day old controls and workers with N. apis infection (n=4, 2008 samples), and B) Fat body tissue from 14-day old controls and workers with N. apis and ceranae co-infections (n=4, 2010 samples).  No significant differences in expression levels across the treatment groups were detected with Mann-Whitney U Tests (p>0.05).
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Control	Regulation of neurogenesis	Tube morphogenesis	Multicellular organismal process	Sensory perception of chemical stimulus	9	1	1	3	Nosema	Regulation of neurogenesis	Tube morphogenesis	Multicellular organismal process	Sensory perception of chemical stimulus	17	4	3	1	
Number of transcripts upregulated by treatment  in GO category

Control	Primary metabolic process	Gene expression	ncRNA processing	Regulation of apoptosis	Mitochondrial membrane organization	Lipid metabolic process	56	31	6	4	3	3	Nosema	Primary metabolic process	Gene expression	ncRNA processing	Regulation of apoptosis	Mitochondrial membrane organization	Lipid metabolic process	22	3	1	2	8	
Number of transcripts upregulated by treatment  in GO category

Control	Metabolic process	Cellular ketone metabolic proces	Lipid metabolic process	Cellular amino acid metabolic process	Cellular carbohydrate metabolic process	Purine ribonucleotide biosynthetic process	Pigment metabolic process	Establishment of localization	Vesicle-mediated transport	Ion transport	dsRNA transport	Immune system process	Dorsal closure, amnioserosa morphology change	Metabolism	Transport	Other	340	45	34	32	22	17	9	127	44	39	7	13	3	Nosema	Metabolic process	Cellular ketone metabolic proces	Lipid metabolic process	Cellular amino acid metabolic process	Cellular carbohydrate metabolic process	Purine ribonucleotide biosynthetic process	Pigment metabolic process	Establishment of localization	Vesicle-mediated transport	Ion transport	dsRNA transport	Immune system process	Dorsal closure, amnioserosa morphology change	Metabolism	Transport	Other	83	7	5	4	5	1	3	47	16	10	1	13	1	
Number of transcripts upregulated by treatment  in GO category

Control	0.31717310992582098	0.62746611885652204	0.54123586930021095	0.23899375248812799	0.68771349744043997	0.240798348778683	0.38554788427631798	0.35117004481991199	0.19289342824222	0.40748237096131301	Abaecin	Defensin	Hymenoptaecin	Hexamerin	Vitellogenin	1	1	1	1	1	Nosema	0.51213709587144396	1.604724817305957	0.42668703635753802	0.66681713312256496	0.20297732992424899	0.29474328111293602	0.59031701368373601	0.15566262682115101	0.19951454728418899	0.13336957026014301	Abaecin	Defensin	Hymenoptaecin	Hexamerin	Vitellogenin	0.694357234516914	0.93384175333988095	0.24506731708617299	0.284697158689173	0.388907779753005	Relative mRNA levels 
(mean, +/- SE)
Control	0.47792451784902501	1.108406739819271	1.268619191075387	0.30355456850981399	1.122571080644795	0.32337545800011303	0.52570821316682104	0.55920323519524995	0.23286679042276601	0.52887325700479304	Abaecin	Defensin	Hymenoptaecin	Hexamerin	Vitellogenin	1	1	1	1	1	Nosema	0.15430399987606699	0.24945002292312601	1.1316926463104851	0.351082066497163	0.28235882478649799	0.14117289277394099	0.136551874491427	0.58109347310332404	0.26602772344110298	0.13442738526048501	Abaecin	Defensin	Hymenoptaecin	Hexamerin	Vitellogenin	1.658926536785873	0.30171325832406898	1.194370137716541	1.09809281378705	0.25658344597260602	Relative mRNA levels 
(mean, +/- SE)
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