


[image: science_rgb]


Supplementary Materials for

Epigenetic (re)programming of caste-specific behavior in the ant Camponotus floridanus

Authors:  Daniel F. Simola1,2,*,†, Riley J. Graham2,3,†, Cristina M. Brady1,2, Brittany L. Enzmann4, Claude Desplan5, Anandasankar Ray6, Laurence J. Zwiebel7, Roberto Bonasio1,2, Danny Reinberg8,*, Jürgen Liebig4,*, Shelley L. Berger1,2,3,9,*
Correspondence to: D.F.S. (simola@upenn.edu), D.R. (danny.reinberg@nyumc.org), J.L. (juergen.liebig@asu.edu), S.L.B. (bergers@upenn.edu).


This PDF file includes:

Materials and Methods
Figs. S1 to S12
Tables S1 to S10
Movies S1 to S2




[bookmark: Tables][bookmark: MaterialsMethods]
Materials and Methods
RT-qPCR analysis
Individual measurements of threshold cycles (Ct) were obtained by averaging results of three technical replicate PCR reactions. Relative transcript abundance was estimated as 2^[-(Ct(q) – Ct(r)], where Ct(q) is the median Ct value obtained for a gene of interest q and Ct(r) is the median obtained for a reference gene Actin (OGS v3.6.2 Cflo_10344). For age-matched samples (see fig. S3), expression profiles were analyzed for caste and age effects as follows. To determine an age effect, a linear regression model was estimated using relative abundance of a given transcript for a single caste (e.g. minor) vs. age, and a P-value describing the model fit was estimated using an F-test. To determine caste effect, the slopes of the linear regression models were compared for minors and majors, using a two sample unequal variance Student’s t test. This comparison between castes avoids any possible caste-specific differences in brain volume or cell number between majors and minors. 

Quantitation of global H3K27ac
Estimates of global H3K27ac were obtained for larvae and adult minors. For larvae, L2–L4 instar individuals were isolated from a mature colony and placed into a nest box with several workers; this box was starved without food or drink for 3 days. Small molecule pharmacologics were delivered either by feeding or by soaking. For feeding, 20–30 larvae were then fed 1–2µL water or Valproic acid (VPA) (dissolved in water) manually by pipet by gently nudging their mouths and then dispensing the liquid. After 15 min., larvae were returned to their isolation nests. For soaking, 20–30 larvae were soaked in an Eppendorf tube containing water or water with VPA for 5 min, then returned to their isolation nests. After 24h, larvae were frozen on dry ice. For adults, groups of 15 minor workers were isolated and permitted to feed ad libitum on water or water with VPA in an Eppendorf tube for 72h, before they were frozen on dry ice. dsDNA purified following chromatin immunoprecipitation (ChIP) using antibodies recognizing H3K27ac and total H3 was prepared from pools of larvae or minors following methods described in (16). dsDNA amounts were quantified using a Qubit 2.0 fluorometer and the ratio of H3K27ac to H3 was computed for each sample.

Reference genomes
A diploid genome sequence for C. floridanus was generated and used for all genome-wide analyses. The v3.0 draft assembly of the C. floridanus genome (12) was updated by genome-wide resequencing using an Illumina HiSeq 2000 to an average coverage of 90 reads per nucleotide using genomic DNA from a pool of 20 workers sampled from a single laboratory colony (colony C4), whose foundress was collected on Sugar Loaf Key in the Florida Keys, Florida, USA. SNPs were identified relative to the v3.0 reference sequence using Sniper (table S9) (47). The v3.0 draft assembly of the Harpegnathos saltator genome (13) was used for ChIP-seq analysis.

Gene annotations
Official Gene Set v3.3 for the C. floridanus genome was updated by incorporating (1) curated annotations for 501 odorant receptors, gustatory receptors, and ionotropic receptors described in (48); (2) 57 taxonomically restricted genes present and conserved in ants but not other insects, described in (49); and 24 additional miRNA genes described in (49). This resulted in a final OGS consisting of annotations for 17,486 protein-coding genes, 120 miRNAs, 38 rRNAs, 495 tRNAs, and 29 snRNAs (table S10). 

Generation and analysis of ChIP-seq data for C646 treated larvae
Pools of 25 L2–L4 instar larvae were isolated from a mature colony and placed into a nest box with several workers; this box was starved without food or drink for 3 days. Larvae were then fed 1–2µL of pure water or a 25µM solution of C646 in water and were returned to their isolation nest for 24 hours before being frozen on dry ice. ChIP was performed using 1µg antibody for H3K27ac and total H3, and Illumina high throughput sequencing libraries were prepared for H3K27ac, H3, and input samples following methods described in (16) using NEB NextUltra DNA Library Prep Kit for Illumina. Libraries were sequenced on an Illumina HiSeq 2000 instrument. Sequenced reads were aligned to the C. floridanus reference genome, analyzed and normalized using Glimmr (16). Significant regions of interest (ROI) for normalized H3K27ac enrichment were identified in H2O and C646 samples with Glimmr using a posterior probability cutoff of 0.95. Both ROI sets were combined for subsequent enrichment analysis. Genes exhibiting significant differences in normalized H3K27ac enrichment between C646 and H2O samples were identified as described in (16) using a 5% false discovery rate. 

Linear amplification of dsDNA libraries (LinDA)
Linear amplification of each dUTP incorporated dsDNA library was performed using T7 RNA polymerase according to (52) with the following modifications. As the length of poly(T) tails of dsDNA molecules added by terminal transferase is stochastic, a custom T7 primer was used that incorporates a single random oligonucleotide at the 3’ end to help anchor its hybridization towards the 5’ end of molecules ligated with poly(T) sequences over 16nt in length: T7-BpmI-polyA-x: 5’-GGTAATACGACTCACTATAGCTGGAGAAAAAAAAAAAAAAAAN-3’. 
The T7 binding motif is underlined, the BpmI restriction site is in bold, and N indicates all four nucleotides (A, T, C, G). To maintain strand-specificity through the linear amplification process, in vitro transcription of second-strand oligos must be prevented by nicking with USER enzyme (New England BioLabs, Inc.). To accomplish this, 3µL of USER enzyme was added to the 24µL reaction following primer annealing and extension (after step 14 in (52)), and the solution was incubated for 15 min. at 37°C. This reaction was then purified using Agencourt Ampure XP beads in a 1:1 ratio. T7 based in vitro transcription was performed as described (52) and subsequent strand-specific RNA was purified using Agencourt Ampure RNA XP beads in a 1.8x beads:1x sample volume ratio and eluted in 20µL. First strand synthesis was performed as described (52) with the addition of 0.25µL of 1µg/µL Actinomycin D (Sigma). Second strand synthesis was performing using DNA Pol I and replacing dTTP with dUTP as in (52). This reaction was purified using Agencourt Ampure XP beads in a 1.8:1 ratio. Digestion of the ligated T7 primer oligo was performed using BpmI and the final LinDA library was purified using Agencourt Ampure XP beads in a 1.8:1 ratio. 

ChIP-Rx normalization strategy
The potential extent of cross-species contamination of H. saltator reads in our analysis of C. floridanus brain was assessed by simulation as follows. All possible 75nt reads were sampled from the reference H. saltator genome and aligned to the C. floridanus reference genome using the same settings as for C. floridanus data. A total of 5.4% of these H. saltator 75-mers successfully mapped to the C. floridanus genome, indicating that contamination is not a general concern for performing ChIP-Rx in ants; likewise, 4.7% of C. floridanus 75-mers align to the H. saltator genome. Moreover, relatively few H. saltator reads should be sequenced if chromatin is added at a low percentage, and most importantly, differential analysis of chromatin structure between C. floridanus samples remains unbiased, because the same amount of H. saltator reads are expected to be included in all samples. Thus, any bias due to ChIP-Rx should increase the prevalence of false negative rather than false positive results.

Quantitation and normalization of RNA-seq data
Relative mRNA transcript abundance Yij for gene i in sample j was estimated as fragments per kilobase per million reads (FPKM) using Cufflinks v2.2.1 (54) with the following flags for strand specificity and multi-read correction (--library-type fr-firststrand -u). Expression levels were estimated from FPKM data by log transformation as follows: log2(Yij + 1), where the +1 addend provides a variance stabilizing function for weakly expressed transcripts. Expression levels were then normalized in three steps as follows (see fig. S7A): (1) quantile normalization; (2) scaling by genes with invariant expression across samples; (3) for scout brain samples only, quantile normalized and corrected data were further scaled by the mean expression of ERCC spike-in oligos. Invariant genes in step (2) were identified as those genes that have non-zero expression in all samples and a standard error of expression among samples was in the bottom 25th percentile (SE < 0.388) of all genes in consideration; in this way a total of 1305 invariant genes v were identified. Actin (Cflo_10344) and GAPDH (Cflo_07234) were always included as known reference genes. Corrected quantile normalized expression levels Q*ij in a given sample j were obtained by subtracting the average expression of invariant genes in sample j relative to their global average expression over all samples: Q*ij = Qij – ( 1/|v| ∑vQhj) – 1/|j||v| ∑j∑vQhj ). Finally, these corrected values were scaled conservatively using the ERCC spike-in controls, where Eij = log2(Zij + 1) was used for ERCC expression Zij for oligo i in sample j, as this transformation yielded the highest average pairwise Pearson correlation between all 21 samples (0.92). Here, a correction factor was estimated as the relative shift in median expression of sample data Q*ij compared to median expression of corresponding ERCC data: 

Q*ERCCij = Q*ij + {mediani(Q*ij) – avgj[median(Q*ij)]} - {mediani(Eij) – avgj[mediani(Eij)]}

RNA-seq data from one day-old minor and major brains was normalized as above, but without ERCC normalization (step 3); that is, final expression estimates were determined by Q*ij. 

Identification and analysis of differentially expressed genes
Genes exhibiting differential expression based on pharmacological treatment (drug responsive genes) were identified as those that displayed minimum average expression level of 0.5 among samples, a nominally significant difference between TSA vs. DMSO and TSA+C646 groups based on a Mann-Whitney U test (P < 0.05), and an absolute fold change between treatment groups that exceeded 4.5 times that gene’s biological replicate standard error among samples. As the fold change distribution is approximately normal with mean 0, this cutoff represents an effective Bonferroni correction of Type I error of approximately 0.05. Genes exhibiting differential expression between one day-old ants (caste differential genes) were identified in the same way, except by comparing a gene’s change in expression between minors and majors by Mann-Whitney U test (P < 0.01). Hierarchical clustering of individual samples was performed using Mahalanobis distance and Ward’s agglomeration criterion based on the top 250 drug-differentially expressed genes. Bootstrapped P-values were estimated by adding Gaussian measurement noise to each value (mean 0, SD 0.1, the genome-wide median standard error; n=500 noisy samples). 

Quantitation and normalization of ChIP-seq data
ChIP-seq alignment maps were quantitated and normalized using Glimmr [https://github.com/dfsimola/glimmr and (16)]. The posterior probability of binding was computed for every nucleotide in the genome for H3K9ac and H3K27ac by normalizing to input samples, setting the prior probability of binding equal to 0.4 for H3K9ac and H3K27ac samples and 0.6 for input samples and default parameters otherwise. Resulting probability scores Pij for locus i in sample j were converted to a Phred-like enrichment score Eij = -10log10(1 – Pij) as described in (16) and then log transformed and normalized to the 75th percentile of per-nucleotide enrichment scores genome-wide, Pj(75): Zij = log2(Eij / Pj(75)). H. saltator chromatin spike-in data were analyzed in the same manner, except only full-length reads were mapped to the H. saltator reference genome to maximize specificity. These data were used to identify the normalization method that would minimize the per nucleotide standard error among samples. To this end, upper-quartile normalization was chosen (average technical replicate error = 0.11), and employed to normalize C. floridanus data as well. ChIP-Rx style global between sample normalization based on total reads mapped to the H. saltator genome per sample (38) was assessed but not applied as minimal corrections were needed (i.e., no strong global effects were observed).

Identification of regions of differential hPTM enrichment
Significant regions of interest (ROI) for normalized H3K9ac and H3K27ac data were identified by Glimmr (16) using a posterior probability cutoff of 0.95. ROI exhibiting significant differences in enrichment between treatment groups (dmROI) were identified conservatively by computing the per nucleotide differences across the genome between two treatment groups and identifying ROI on this difference sequence using as a significance cutoff the 99.9th percentile of genome-wide standard error among all H3K27ac (cutoff = 0.713) or H3K9ac (2.238) samples, estimated at 25nt resolution. In addition, these dmROI were intersected with the set of significant ROI, such a significant dmROI must also have significant enrichment per se in ≥ 1 treatment group sample.

Gene ontology analysis
Gene ontology analysis was performed using custom Python software (https://github.com/dfsimola/glimmr) using a background of 11,640 genes expressed in minor scout brains and a 5% false discovery rate (for larva ChIP-seq data) and a 25% false discovery rate otherwise.

dmROI proximity P-values
P-values reflecting dmROI proximity to gene transcription start sites were computed using Mann-Whitney U test, by comparing the observed distribution of distance values between dmROI and the closest TSS within a gene set (ranked by differential expression magnitude), against dmROI and the same number of genes randomly sampled from the genome. The reported P-value is the median over n=250 random gene sets.

Preparation of DsiRNA for brain injection
To hybridize RNA oligos, each pair of sense and antisense oligos were resuspended and combined at 100µM concentration. The solution was then incubated 2 min. at 94°C and gradually cooled to ambient temperature (ca. 24°C). Duplex DsiRNA solutions were then complexed with in vivo Jet-PEI (Polyplus Transfection) as follows. First, equal volumes of 100µM DsiRNA and 10% sterile glucose solution were combined to 25µL total. Then, 1.2µL of in-vivo Jet-PEI solution was added to 12.5µL of 10% glucose solution and diluted to 25µL with Rnase-free water. Both solutions were then combined, resulting in a 25µM DsiRNA:PEI complex in 50µL. Prior to injection, this solution was incubated 15 min. at ambient temperature, then diluted to a final concentration of 1µM using RNase-free water (final 5% glucose, Nucleotide/PEI ratio = 6). 1µL of DsiRNA:PEI solution was injected per animal.
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Fig. S1. Caste-specific morphology and behavior in C. floridanus. 
(A) Photograph of the major and minor worker caste morphologies, together with the rare (<5%) media morphology. Measurement of head width and scape length is indicated, and colored circles denote respective measurements in (B). (B) Scatterplot of scape length (mm) versus head width (mm) for 377 ants sampled from eight mature colonies. Lines denote linear regression esimates for each caste; estimated slopes differ between majors and minors (P < 0.001) but not between media and majors or minors. Hence, in our analysis, we exclusively sampled minors (green) or majors (blue) based on head width   (< 1.75mm or > 2.25mm). (C) Proportions of major eclosions estimated weekly over one year in eight mature monogamous colonies. Labels denote colony age at the end of sampling. The proportion of majors varies by colony (ANOVA, P < 1e-5). (D) Distributions of head width for majors and minors, grouped by colony. Boxes indicate interquartile range; whiskers denote 2.5% and 97.5% percentiles. F and P-values computed by one-way ANOVA. (E) A “piggyback” nest box contruction featuring two stacked 28c boxes. The lower box contains a nest indentation covered with acetate film. This box is connected via PVC tube to an upper box which serves as a foraging arena. (F) Emergence of callow majors and minors in a foraging arena using the “piggyback” nest box design. 10 majors and 10 minors were removed from their natal nest within 24h of eclosion (d1) and placed into the piggyback lower nest box. One 1.5mL Eppendorf containing 20% sugar water was then placed in the foraging arena. This arena was photographed continuously at 6m intervals for 10 days, and the numbers of majors and minors present in the foraging arena were counted. (G) 195c nest box featuring a platform indentation with nest entrance, covered by red acetate film. Box is connected to a separate 79c foraging arena by a 20” long tube of 1” diameter PVC. The foraging arena contains one weigh boat cut in half along its diagonal, where 500µL of 20% sugar water was placed. (H) Foraging behavior of ants in an age and caste mixed nest box (F). 15 d1 majors, 15 d1 minors, 15 mature (> d60) majors and 15 mature minors were isolated from their natal nest into a 195c nest box, connected to a foraging arena containing 20% sugar water. Ant groups were paint marked different colors to distinguish groups. Foraging was assayed weekly as the total number of ants that drank the sugar water (≥ 10s for a single feed). Plot shows the average foraging ± SE for three cohorts sampled from different queen-right colonies. The proportion of major foraging may be determined directly from the figures, and the total number of foraging events can be combined at each time point, e.g., young majors (dark blue) account for <5% of foraging until they are at least 10 weeks old. (I) Caste-specific foraging in Camponotus tortuganus workers, assayed in 195c nest boxes after 24h water starvation. 
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Fig. S2. Starvation induced foraging assay.
(A) After a group of ants is starved with water for 24h, a foraging arena is attached to a 195c nest box housing a weigh boat cut in half containing 500µL of 20% sugar water (see fig. S1F). The number of ants that drink the sugar water (≥10s per event) is counted for a period of 70 min. The average ± SE of 70 independent starvation induced foraging assays is shown, based on cohorts of 15 majors or 15 minors only. Each nest box was tested with colony, age (± 48h) and caste matched cohorts of 15 ants, with each tested cohort ranging in age from 1 to 35 days-old. Top panel shows raw data quantitation. Bottom panel shows same data after subtracting the initial time until the first scout completes her first feed and descends into her nest entrance beneath the acetate film. The overall level of foraging displayed in this assay was summarized by the foraging activity statistic, shown on bottom, which represents the number of feeding events performed by ants in the first 20 minutes (vertical dashed line) after the first scout returns to the nest. P-values estimated by Mann-Whitney U test using either the first 20 min. of foraging data or the entire 70 min, as indicated. Calibrating the foraging trials based on lead scout return time reveals a consistent pattern of foraging activity dynamic across trials, and highlights the difference in foraging between majors and minors, in the first 20 min after the lead scout returns to her nest. (B) Foraging behavior was assessed for minors and majors as described in (A) above as a function of starvation time. Caste and colony specific cohorts of 15 mature ants (age unknown) were sampled from one of five natal nests while walking distal from their nest entrance. All cohorts were isolated for nine days and tested on the ninth day; however each cohort was starved with water only for 1, 3, 5, 7, or 9 days. From left to right: foraging activity, number of scouts, time to first feed, and number of ants alive. P-values computed by Mann-Whitney U test comparing data for minors vs. majors. Results are expected to show the minimum difference in foraging between castes, as foraging increases with age, but majors live longer than minors in general. (C) Time until first scout feed for minors and majors isolated and sugar-starved for 24h, as a function of adult age after eclosion. Samples correspond to those used in Fig. 1C,D. Error bars denote standard error over ≥ 5 independent replicate samples from 6 colonies. Asterisk denotes earliest age of significant caste-differential behavior by Mann-Whitney U test: *P < 0.05.
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Fig. S3. Age-dependent abundance of Class I and II Hdac mRNAs. 
RT-qPCR analysis of mRNA abundance for five Class I and II Hdacs, Cbp, and Pkg in age and colony matched minor and major brains sampled at 5 ages (d1, d5, d12, d22, d48) (n=5 individual brains per caste and age). Abundance was normalized against Actin (16). P-values assessing the effect of age were computed for each gene in each caste separately by F-test of the slope of each normalized probe quantity vs. age by linear regression. P-values comparing each caste were computed by a two sample unequal variance T-test comparing the slopes of minor vs. major age-profiles. This comparison between castes avoids any possible caste-specific differences in brain volume or cell number between majors and minors. Primer sequences are shown in table S2. 
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Fig. S4. Additional foraging results using pharmacologically treated workers. 
(A) Average DNA (µg) ± SE purified from H3K27ac ChIP, normalized to H3. On left, L2–L4 larvae were treated once with VPA (or water) by 5 min. soak or manual feed following 3 days of starvation (n=3). On right, groups of 15 minors were starved for 3 days and given water or VPA and allowed to feed ad libitum for 24 hours (n=3). P-values computed by T-test of Pearson correlation coefficient. (B) Cohorts of 28 d25–30 minors and majors were fed 20% sugar water or 20% sugar water with 10mM VPA for 30 days (7 ants in 4 treatment groups). Ants were then pooled, sugar-starved for 24h and assayed for foraging after attaching a foraging arena. Numbers of individual ants that foraged and fed on sugar water during the assay are shown, grouped by caste and treatment. (C) Scatterplot comparing number of scouts with foraging rate across drug treatment assays (n=47). Pearson correlation coefficient shown. (D–G) Cohorts of 15 d25–30 minors were isolated from one of six mature monogamous colonies, placed into 195c nest boxes (fig. S1G) and provided with 20% sugar water containing DMSO (green), 50µM or 100µM C646 (red), 50µM or 100µM TSA (purple), 50µM TSA with 50µM or 100µM C646 in combination or where C646 was added 14d after TSA treatment began (blue). (D) Average scout expedition time (min) ± SE for lead scout (i.e., time between lead scout’s feed and return beneath acetate film in nest box) stratified by assay day following isolation (7 days – 42 days). Error bars denote standard error over replicate cohorts. (E) Mortality of isolated cohorts after 42d in isolation, for DMSO (green), 50µM or 100µM TSA (purple) and 50µM TSA + either 50µM or 100µM C646 treatments (blue). (F) Average time to first feed (min) ± SE for lead scout in cohorts fed DMSO, TSA, C646 or TSA+C646 over 42 days. (G) Average number of scouts ± SE for each treatment group over 42 days. Error bars in (F) and (G) denote standard error over sample cohorts and repeated trials. P-values computed by Mann-Whitney U test.
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Fig. S5. Additional ChIP-seq analysis of drug-treated larvae. 
(A) On left, H3K27ac enrichment by ChIP-seq (normalized to H3 and input) shown over all significant ROI identified in either water or C646 treated samples (P < 0.01) for pools of whole larvae, fed manually by pipet after 3d starvation and sacrificed after 24h treatment. P-value estimated by Wilcoxon signed-rank test. On right, genome-wide average H3K27ac enrichment for the +1 nucleosome shown as negative control. Global between sample normalization was applied to samples. (B) Meta-gene track plots of normalized H3K27ac enrichment across gene bodies of differentially marked genes (Chi-square test, FDR < 0.05). On top, 201 genes with loss of H3K27ac; on bottom, 679 genes with increased H3K27ac. Significance was assessed as described in (16) by calculating a composite P-value using Fisher’s transformation of four separate statistical tests: the Wilcoxon signed rank test, the sign test, Spearman’s rank correlation coefficient, and the Z test. (C) Distribution of median absolute difference in normalized H3K27ac enrichment across each gene locus (shown in (A)). Note, the genes with greatest change in H3K27ac are those that lose H3K27ac after C646 treatment (Mann-Whitney U test, P < 4e-4). (D) Gene ontology analysis of the top 50% of differentially marked genes (n=439 genes), which are enriched for genes that lose H3K27ac. Significance of each term is assessed by Fisher’s Exact test against a background of 11,640 genes with significant H3K27ac signal in larvae (FDR < 0.05). 
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Fig. S6. Analysis of LinDA RNA-seq technical and biological replicate libraries. 
To determine whether the linear DNA amplification (LinDA) procedure introduces quantification bias for RNA-seq, a single d1 minor brain (from colony SB2) was dissected, placed into Trizol, and briefly sonicated for 30s on low power to dissociate tissue. (A) Preparation of 6 RNA-seq libraries from aliquots of a single brain sample (Test brain). The 75% sample was not subjected to LinDA amplification. Libraries were barcoded and sequenced in parallel on an Illumina NextSeq 500 (75bp single-end reads). (B) Genome-wide hierarchical clustering analysis of the 6 test brain libraries together with an additional 10 libraries prepared from 10 individual d1 minor or major brains (from colony SB2) without LinDA amplification (Non-LinDA brains). These libraries were sequenced on an Illumina HiSeq 2000 (50bp single-end reads). Trees were generated using two distance measures, as shown. (C) Histogram of genome-wide absolute difference in mRNA levels for Test brain samples. (D) Histogram of genome-wide standard error for Test brain samples (on left) and Non-LinDA brain samples (on right). (E) Histograms of mRNA expression for genes identified as differentially expressed, for LinDA technical replicates (on left) and non-LinDA biological replicates (on right). Note, the biological replicates should be considered to be true replicates as colony, caste, age and tissue are identical among the 5 minor brain samples. Genes are grouped as follows. Red, genes with at least 1 fold change in expression for the majority of pairwise comparisons. Green, genes with at least 2 fold change in expression for the majority of pairwise comparisons. Blue, genes with at least 1 fold change in expression for the majority of pairwise comparisons, due to one of the samples having complete loss of expression (FPKM = 0, dropouts). (F) Example scatterplot comparisons of LinDA samples. All sequencing data were aligned using full-length reads and quantified as described in Supplementary Materials and Methods.
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Fig. S7. Normalization and analysis of minor scout brain RNA-seq data. 
(A) Relative mRNA expression (log2(FPKM+1)) box and whisker plots for all samples; whiskers denote 5th and 95th percentiles. From top to bottom: Cufflinks estimates; quantile normalized estimates; scaling quantile normalized data by genes with invariant expression across samples; quantile and scaled data were further scaled by the mean expression of ERCC spike-in oligos. See Supplementary Methods for more details. (B) M vs. A scatterplots comparing average expression on x-axis vs. differential expression on y-axis, where the expression value per gene is the average over replicates per treatment group: DMSO, TSA, or TSA+C646. Green dots indicate all annotated protein coding genes. Blue dots indicate expressed genes. Purple dots indicate differentially expressed genes comparing TSA vs. DMSO and TSA+C646 groups. (C) Gene ontology analysis of 101 differentially expressed genes (purple dots in (B)), compared to a background set of 11,640 genes expressed in minor scout brain tissue (blue dots in (B)). P-values were computed using Fisher’s Exact test. 
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Fig. S8. Analysis of ERCC spike in data for scout brain RNA-seq. 
(A) On left, box and whisker plot showing the distribution of pairwise Pearson correlation coefficients using ERCC expression values (log2(FPKM+1)) after quantile normalization. On right, heatmap indicating individual pairwise correlation coefficients. (B) Hierarchical clustering of scout brain samples using ERCC expression values; clustering computed using Mahalanobis distance and Ward’s agglomeration criterion. Labels are colored based on pharmacological treatment: DMSO (green); TSA (purple); TSA+C646 (blue). Note that samples do not cluster by treatment. Bootstrapped P-values were estimated for each branch by adding Gaussian measurement noise to each value (mean 0, SD 0.1, the genome-wide median standard error; n=500 noisy samples); P < 0.4 for all branches.
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Fig. S9. Analysis of genes linked to differentially marked regions of H3K9ac and H3K27ac. 
(A) Distribution of dmROIs for H3K9ac and H3K27ac among annotated genic regions. On top, the percentages of significant ROI and dmROI between DMSO and TSA are indicated. (B) Minimum distance distributions between a dmROI and the TSS of its closest protein coding gene, for H3K27ac dmROI on left and H3K9ac dmROI on right. Y-axis indicates the proportion of the top 300 differentially expressed genes in minor scout brains as a target gene set; only 192 have dmROI within 50kb, largely due to genome assembly fragmentation. Random curves indicate the expected minimum distance distributions for 192 randomly selected genes, averaged over 250 samples. Dashed line indicates median distance. P-values between observed and random distributions were computed for 1kb bins using a Mann-Whitney U test; the median P-value was reported. (C) Meta-ROI enrichment plots for H3K27ac and H3K9ac dmROI nearest to the 192 target differentially expressed genes in (B). Average ± SE is shown for each curve. (D) Meta-ROI enrichment plot for H3K27ac over 3173 putatively active CBP binding sites. Average ± SE is shown for each curve. (E) Minimum distance P-values were computed as in (B) between H3K27ac+ CBP ROI (from (D)) and the top X differentially expressed genes, as indicated. 
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Fig. S10. Failed attempts at stimulating foraging behavior in major workers. 
(A) 50µM TSA does not induce foraging when fed to d25–30 majors for 30 days (B) or to one day-old (d1) callow minors or majors for 30 days (right) (n=4 cohorts of 15 ants each). Adult minor results from Fig. 2F shown for comparison. On right, foraging activity vs. time for one day-old (d1) callow majors and minors fed 50µM TSA in 20% sugar water. Foraging activity for d25–30 minors fed DMSO is shown for reference. 
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Fig. S11. Analysis of one day-old minor and major brain transcriptomes. 
(A) Relative mRNA expression (log2(FPKM+1)) box and whisker plots for all samples; whiskers denote 5th and 95th percentiles. On top, Cufflinks expression values for all protein coding genes. On bottom, expression values normalized by quantile normalization followed by scaling quantile normalized data by genes with invariant expression across samples. (B) Box and whisker plot showing the distribution of pairwise Pearson correlation coefficients between samples using normalized data. (C) Gene ontology analysis of 160 genes with significant differential expression between minors and majors, using a background of 11,831 genes expressed in one day-old brains. Asterisks indicate significance after multiple test correction (FDR < 0.25). The top 25 enriched terms are shown. 




[image: Complex:Users:simola:Box Sync:DFSimola BergerLab Repository:manuscripts:Cflo histone acetylation regulates foraging:Manuscript:Supplemental Figures:Fig S15 day by day multi plots - TSA and TSA+C646 and DMSO side by side.pdf]
Fig. S12. Forgaging behavior for one day-old callow majors injected with 1µL of 0.5% DMSO, 50µM TSA or 50µM TSA with 100µM C646. 
Behavior was assessed by time-lapse photography every six minutes for ten days. Representative plots from individual trials are shown.


Table S1. Analysis of scouting behavior using pure water as bait in a foraging arena.
Cohorts of 15 minor workers of known age (as indicated) sampled from three colonies were starved for 24 hours prior to attaching a foraging arena containing 500µL H2O. Scouts emerged from their nests into the foraging arenas, but they did not feed, did not return promptly to the nest, and did not recruit. Hence, scout recruitment behavior depends on the presence of food, notably sugar.

[image: Complex:Users:simola:Box Sync:DFSimola BergerLab Repository:manuscripts:Cflo histone acetylation regulates foraging:Manuscript:Supplemental Tables:table s1 scout water test.pdf]










Table S2. Primers used for RT-qPCR quantitation of mRNA abundance. 
C. floridanus gene IDs are listed with their common name and ortholog in Drosophila. 

	Gene ID
	Alias
	Drosophila ortholog
	Forward (5’–3’)
	Reverse (5’–3’)

	Cflo_12595
	Pkg
	FBgn0000721
	TTGGATCACGGTCGGAAAAC

	TCCGGTGCCACGTATTCTG


	Cflo_10463
	RPD3 (Hdac1a)
	FBgn0015805
	GCTGTCGTTTTGCAATGTGG

	ATTGTATAACCGCCACCTCC


	Cflo_10465
	RPD3-like (Hdac1b)
	FBgn0015805 
	AGTGAAGATGAAGGTGAAGGTG

	TCAGTGTCAATGGCTTCCTG


	Cflo_10682
	Hdac3
	FBgn0025825
	TTCAAGCCCGTCATATCTCAC

	CCATGACCCTTTGTACTGAGAC


	Cflo_07521
	Hdac4
	FBgn0041210
	AAATCCAAACATGCCACAGC

	TCGGAATCAACGCCAACTC


	Cflo_07569
	Hdac6
	FBgn0026428
	ATCCCATCACGCTCAGTTTC

	CGTTATAAGTCCAGGGAAGCTC


	Cflo_10344

Cflo_07234

	Actin

Gapdh1
	FBgn0000042
	
FBgn0001091
	TGTCGCTCCCGAGGAACA

AAAGCAGTCGGCAAAGTTATTC
	CTTTCGGGTTCAGAGGTGCTT

GCAAGCCGAACAGTCAAATC


	Cflo_12578
	RpL32
	FBgn0002626
	GTGAAGAAGCGGACGAAGAA
	TGAAACGCCTACGTACTCTATTG

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





Table S3. Genes with drug induced differential expression. 
Average abundance for 101 significant genes (Bonferroni P < 0.05) is shown for each treatment group as log2(FPKM+1) values. Fold change reports the difference between average TSA expression and average DMSO and TSA+C646 expression. Standard Error denotes standard error for each gene over all replicate sample values. P-values were computed by Mann-Whitney U test between TSA and DMSO/TSA+C646 samples.
[image: Complex:Users:simola:Box Sync:DFSimola BergerLab Repository:manuscripts:Cflo histone acetylation regulates foraging:Manuscript:Supplemental Tables:table S1 drug responsive genes.pdf]

Table S4. Genes with innate caste-differential expression. 
Average abundance for 160 genes with significant caste-specific expression (Bonferroni P < 0.01) using five one day-old major brains (D1 Major) and five one day-old minor brains (D1 Minor) sampled from the same monogynous, monandrous colony. Standard Error denotes standard error among normalized sample values. P-values were computed by Mann-Whitney U test between major and minor samples. 
[image: Complex:Users:simola:Box Sync:DFSimola BergerLab Repository:manuscripts:Cflo histone acetylation regulates foraging:Manuscript:Supplemental Tables:table S2 d1 caste differential genes.pdf]
Table S5. Mortality data for one day-old callow major brain injections. 
A small but significant difference in mortality was seen comparing one day-old majors who received a head injection with one day-old uninjected and untreated minors after 10 days (8.23/10 vs. 9.27/10, Wilcoxon signed rank test, P = 0.01). No significant difference was seen comparing treatment to control injected majors (Mann-Whitney U test, P = 0.15).

[image: ]





Table S6. RNA oligos used for siRNA-mediated RNA interference. 
A 5’ phosphate group was added to all oligos. rA, rU, rC, and rG denote ribonucleotides. A, T, C, and G denote deoxyribonucleotides. 

	Gene ID
	Alias
	5’–3’ orientation

	Cflo_10463
	RPD3-1_1 Sense
RPD3-1_1 Antisense

	rGrGrA rGrCrA rGrGrA rArArG rGrGrA rArArA rUrArU rUrA TG

rCrArU rArArU rArUrU rUrUrC rCrCrU rUrUrC rCrUrG rCrUrC rCrArA
 

	Cflo_10463
	RPD3-1_7 Sense
RPD3-1_7 Antisense
	rArGrG rUrGrG rArCrG rArArG rArGrA rUrArA rCrArG rArU CA

rUrGrA rUrCrU rGrUrU rArUrC rUrCrU rUrCrG rUrCrC rArCrC rUrUrC

	
	
	

	Cflo_10465
	RPD3-2_4 Sense
	rGrGrC rUrUrG rCrArU rCrArC rGrCrA rArArA rArArG rArG CG


	
	RPD3-2_4 Antisense

	rCrGrC rUrCrU rUrUrU rUrUrG rCrGrU rGrArU rGrCrA rArGrC rCrArC


	Cflo_10465
	RPD3-2_5 Sense
	rArGrC rUrCrU rArGrG rArUrC rUrGrA rArArU rUrGrC rGrA AT


	


Cflo non-targeting RNA 1

Cflo non-targeting RNA 2

	RPD3-2_5 Antisense

N2.2 Sense

N2.2 Antisense

N5.6 Sense

N5.6 Antisense

	rArUrU rCrGrC rArArU rUrUrC rArGrA rUrCrC rUrArG rArGrC rUrArC


rGrArU rArGrC rUrGrA rGrGrU rArGrC rCrArU rCrArG rGrA GC

rArUrG rCrUrC rCrUrG rArUrG rGrCrU rArCrC rUrCrA rGrCrU rArUrC rCrG

rUrArA rUrGrA rGrArC rCrGrC rCrCrU rArUrA rUrCrC rUrC TT

rArUrA rArGrA rGrGrA rUrArU rArGrG rGrCrG rGrUrC rUrCrA rUrUrA rCrG






Table S7. Behavioral data for all trials performed following the starvation induced foraging assay.
This table is available on Science Online as a Microsoft Excel file.


Table S8. Behavioral data for all trials performed using callow ants following the brain injection piggyback foraging assay. 
This table is available on Science Online as a tab-delimited text file.


Table S9. Single nucleotide polymorphisms (SNPs) in the C. floridanus genome. 
These 396,951 SNPs were utilized during mapping of high throughput sequencing data. This table is available on Science Online as a tab-delimited text file.


Table S10. Gene annotations used for all genomics analysis (OGS v3.6.2). 
This table is available on Science Online as a tab-delimited text file.


Movie S1. Starvation induced foraging assay. 
Three groups of 15 age-matched minors were isolated from a queen-right nest and placed in an isolation nest with water. After 24h, each nest was connected to a foraging arena containing 20% sugar water as bait and video was recorded for 70 min. In the movie, the cohort in the nest on the right exhibits foraging, while the left and middle nests do not. The lead scout begins to feed at 5s in the movie. Video shown at 2x speed. This movie is available on Science Online.


[bookmark: _GoBack]Movie S2. Brain injection procedure. 
A Minutin steel pin is used to puncture the cuticle at the ventral midline between the frontal carinae, slightly posterior to the eyes. A borosilicate glass needle preloaded with 1µL of liquid cargo is inserted into the punctured head cavity. Cargo is delivered via Eppendorf PatchMan and InjectMan NI 2 microinjection apparatus. In the movie, non-conjugated Cy3 fluorophore dissolved in 1µL water is used for visualization of cargo delivery. Video is shown at 2x speed. This movie is available on Science Online.
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Colony Caste | Age (d) Group size  Starvation

time (d)
SB1  Minor 57d 15 1
SB2  Minor 52d 15 1
SB2  Minor 45d 15 1
SB4  Minor 39d 15 1
SB4  Minor 29d 15 1
SB4  Minor 18d 15 1

Bait

Water
Water
Water
Water
Water

Water

First ant in
arena (m)

13m 41s

8m 15s

8m 15s

4m 6s

12m 20s

4m 24s

First contact
with bait (m)

21m

9Im 17s
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5m 50s

17m 18s

6m 11s
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Gene ID
Cflo_tRNA493
Cflo_tRNA492
Cflo_tRNA491

Cflo_16586

Cflo_14124

Cflo_10571

Cflo_14877

Cflo_00303

Cflo_15558

Cflo_12176

Cflo_15126

Cflo_04182

Cflo_15496

Cflo_12800

Cflo_01141

Cflo_08219

Cflo_07732

Cflo_04744

Cflo_07832

Cflo_02729

Cflo_OR72

Cflo_07470

Cflo_04479

Cflo_13344

Cflo_03594

Cflo_03065

Cflo_08093

Cflo_01285

Cflo_13852

Cflo_11766

Cflo_12525

Cflo_13850

Cflo_10884

Cflo_01094

Cflo_08026

Cflo_05606

Cflo_05926

Cflo_10448

Cflo_11836

Cflo_14751

Cflo_04542

Cflo_12542

Cflo_06853

Cflo_08903

Cflo_12169

Cflo_03353

Cflo_13749

Cflo_07019

Cflo_03053

Cflo_04281

Cflo_00034

DMSO
avg.
0.247
0.247
0.247
3.277
0.020
5.590
0.685
1.256
1.783
0.419
0.166
1.623
0.020
1.340
1.573
0.654
0.020
0.977
0.300
2.512
0.100
0.020
0.020
0.020
1.885
1.229
0.020
0.556
7.977
0.291
2.277
7.987
0.310
1.361
2.366
0.449
0.342
0.020
0.734
0.351
0.575
0.504
0.020
0.020
1.134
1.295
1.551
1.495
2.199
1.394
2.146

TSA
avg.
4.404
4.449
4.308
0.353
2.467
4173
2.052
2.560
2.523
1.743
1.780
0.739
1.591
2.466
0.561
1.683
1.397
1.655
1.494
3.492
1.444
1.137
1.734
1.316
2.050
1.947
1.110
1.347
9.107
1.549
2.640
9.050
1.385
0.541
1.671
1.368
1.124
0.951
1.377
1.274
1.464
1.102
1.086
0.999
1.808
0.364
2.324
1.608
1.329
1.875
2.603

avg.
1.717
1.682
1.696
3.547
1.134
6.175
0.494
1.908
0.586
0.342
0.927
21471
1.028
1.295
2.380
0.487
0.782
0.608
0.262
2.716
0.573
0.233
1.196
0.674
0.807
0.798
0.196
0.233
8.330
1.299
1.537
8.294
0.699
1.554
2.609
0.262
0.209
0.392
1.027
0.501
0.700
0.272
0.548
0.279
1.144
0.970
1.843
1.078
2.422
1.101

TSA -

DMSO,TSA
TSA+C646 DMSO,TSA +C646 fold
+C646 avg. change

1.049 3.355
1.030 3.419
1.037 3.271
2.828 -2.475
0.416 2.051
5.909 -1.737
0.304 1.748
1.210 1.350
0.915 1.609
0.377 1.366
0.467 1.313
1.922 -1.183
0.471 1.120
1.316 1.151
1.870 -1.310
0.355 1.227
0.288 1.109
0.399 1.256
0.279 1.215
2.376 1.115
0.358 1.085
0.088 1.048
0.438 1.296
0.249 1.068
0.979 1.071
0.882 1.065
0.095 1.015
0.308 1.039
8.170 0.937
0.643 0.905
1.734 0.906
8.154 0.895
0.522 0.863
1.466 -0.925
2.499 -0.828
0.347 1.021
0.270 0.855
0.146 0.805
0.574 0.804
0.433 0.841
0.527 0.936
0.236 0.866
0.203 0.883
0.105 0.893
1.035 0.772
1.118 -0.755
1.543 0.781
0.762 0.846
2.320 -0.992
1.134 0.741
1.866 0.737

1.959

Mann-

Standard Whitney

Error
0.691
0.691
0.677
0.468
0.424
0.368
0.300
0.297
0.293
0.287
0.261
0.255
0.241
0.239
0.235
0.232
0.229
0.228
0.225
0.225
0.224
0.221
0.211
0.206
0.202
0.199
0.197
0.196
0.193
0.191
0.190
0.184
0.183
0.182
0.177
0.175
0.175
0.175
0.175
0.174
0.171
0.171
0.171
0.170
0.167
0.167
0.164
0.163
0.163
0.163
0.163

P-value
0.014
0.011
0.017
0.039
0.014
0.011
0.008
0.011
0.004
0.005
0.031
0.029
0.006
0.014
0.008
0.009
0.026
0.006
0.001
0.004
0.007
0.031
0.003
0.026
0.014
0.002
0.028
0.003
0.007
0.016
0.020
0.005
0.011
0.011
0.014
0.004
0.014
0.026
0.016
0.017
0.005
0.005
0.018
0.031
0.041
0.029
0.011
0.013
0.002
0.029
0.017

Continued
Cflo_07592
Cflo_10121
Cflo_02401
Cflo_03096
Cflo_14885
Cflo_03778
Cflo_12716
Cflo_02803
Cflo_01131
Cflo_02151
Cflo_11913
Cflo_09534
Cflo_12025
Cflo_14892
Cflo_12582
Cflo_12502
Cflo_10859
Cflo_04222
Cflo_04474
Cflo_13181
Cflo_06313
Cflo_12165
Cflo_12548
Cflo_09837
Cflo_01315
Cflo_07048
Cflo_11206
Cflo_01671
Cflo_08980
Cflo_05385
Cflo_05079
Cflo_06958
Cflo_02067
Cflo_snRNA23
Cflo_10190
Cflo_13095
Cflo_09149
Cflo_01476
Cflo_01067
Cflo_03740
Cflo_04308
Cflo_10993
Cflo_07235
Cflo_11839
Cflo_10259
Cflo_03297
Cflo_02644
Cflo_07251
Cflo_09335
Cflo_02437

0.769
0.887
0.779
0.027
0.473
1.342
1.398
0.650
0.422
1.058
0.163
3.055
0.464
0.674
0.986
0.198
0.756
0.314
0.580
0.518
0.227
0.532
0.633
1.085
0.342
0.020
2.210
0.977
0.551
1.421
1.414
0.666
0.860
8.421
0.644
5.606
0.507
0.747
0.992
1.681
1.570
0.759
1.049
0.891
1.613
0.824
0.547
1.292
0.461
0.932

1.790
1.562
1.458
0.901
0.992
2.036
2.024
1.656
1.097
1.953
0.928
2.331
1.150
1.010
0.677
0.861
1.487
0.890
0.837
1.197
0.884
1.128
1.353
1.286
0.974
0.831
1.816
0.653
1.250
1.774
2.069
1.276
1.487
9.025
1.339
5.048
1.102
1.343
0.618
1.296
1.144
1.233
0.661
1.085
1.147
0.546
0.995
1.887
0.807
0.660

1.294
1.088
0.653
0.245
0.286
1.533
1.516
1.048
0.525
1.430
0.481
3.238
0.671
0.491
1.603
0.271
0.894
0.489
0.256
0.568
0.349
0.781
0.951
0.909
0.310
0.501
2.572
1.388
0.827
1.190
1.500
0.888
0.640
8.497
0.990
5.568
0.637
0.762
1.215
1.875
1.796
0.991
1.141
0.541
1.531
1.077
0.813
1.640
0.614
0.930

1.056
0.817
0.710
0.141
0.233
1.306
1.325
0.867
0.344
1.261
0.219
3.155
0.413
0.362
1.322
0.170
0.831
0.264
0.199
0.446
0.168
0.477
0.662
0.709
0.265
0.231
2.407
1.201
0.627
1.187
1.461
0.706
0.740
8.462
0.743
5.585
0.578
0.755
1.114
1.787
1.693
0.795
1.099
0.651
1.568
0.962
0.618
1.482
0.488
0.931

0.734
0.745
0.748
0.760
0.759
0.729
0.699
0.789
0.752
0.692
0.709
-0.823
0.738
0.647
-0.645
0.690
0.656
0.627
0.638
0.751
0.716
0.651
0.690
0.578
0.709
0.600
-0.592
-0.548
0.624
0.587
0.608
0.570
0.747
0.562
0.597
-0.537
0.524
0.588
-0.495
-0.491
-0.550
0.438
-0.438
0.434
-0.421
-0.416
0.377
0.406
0.318
-0.271

0.161
0.161
0.161
0.160
0.159
0.157
0.153
0.153
0.153
0.146
0.145
0.145
0.145
0.142
0.140
0.136
0.135
0.135
0.134
0.132
0.131
0.131
0.130
0.128
0.126
0.125
0.121
0.120
0.119
0.118
0.118
0.117
0.117
0.116
0.114
0.112
0.107
0.106
0.104
0.101
0.098
0.096
0.093
0.093
0.083
0.083
0.083
0.082
0.067
0.060

0.024
0.029
0.020
0.048
0.016
0.007
0.011
0.017
0.022
0.024
0.009
0.002
0.009
0.046
0.035
0.022
0.009
0.007
0.037
0.004
0.006
0.007
0.017
0.048
0.005
0.027
0.017
0.020
0.014
0.017
0.014
0.014
0.001
0.009
0.007
0.024
0.020
0.005
0.029
0.017
0.002
0.011
0.017
0.024
0.014
0.011
0.035
0.011
0.014
0.035
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Gene ID
Cflo_16794
Cflo_00620
Cflo_12280
Cflo_16972
Cflo_14649
Cflo_14217
Cflo_14216
Cflo_03074
Cflo_08813
Cflo_16559
Cflo_11810
Cflo_14262
Cflo_07855
Cflo_02786
Cflo_03686
Cflo_08184
Cflo_08796
Cflo_13556
Cflo_01950
Cflo_13923
Cflo_04205
Cflo_03884
Cflo_03200
Cflo_03521
Cflo_07444
Cflo_01884
Cflo_10018
Cflo_11629
Cflo_01377
Cflo_09873
Cflo_00875
Cflo_09466
Cflo_02136
Cflo_05604
Cflo_05185
Cflo_08568
Cflo_08819
Cflo_01714
Cflo_09060
Cflo_04713
Cflo_03099
Cflo_04064
Cflo_08569
Cflo_10745
Cflo_06982
Cflo_01980
Cflo_02706
Cflo_03641
Cflo_04406
Cflo_04517
Cflo_13102
Cflo_02333
Cflo_11029
Cflo_04196
Cflo_03015
Cflo_10080
Cflo_01477
Cflo_00573
Cflo_12095
Cflo_09235
Cflo_04554
Cflo_04304
Cflo_12908
Cflo_02483
Cflo_01505
Cflo_08691
Cflo_07234
Cflo_07640
Cflo_05058
Cflo_11935
Cflo_02547
Cflo_08565
Cflo_08478
Cflo_01070
Cflo_05864
Cflo_05808
Cflo_08626
Cflo_07624
Cflo_04310
Cflo_12762

0.841
0.019
5.819
1.808
5.835
4.200
5.610
1.399
1.624
5.169
2.993
3.948
0.449
0.092
4.191
3.551
0.441
3.196
3.955
2.214
1.349
5213
1.431
0.614
4.928
3.048
0.515
2.902
3.689
2.759
3.897
5.299
7.041
3.981
3.593
1.833
5.962
0.639
0.399
2.509
3.339
4.469
2.439
2.679
2.931
3.555
5.148
1.186
2.433
3.247
0.460
4.961
5.036
2.149
2.844
3.620
0.244
2.696
0.492
1.406
0.545
1.907
2.556
3.324
4.568
3.523
4.106
0.344
3.561
1.005
1.326
3.978
1.605
3.958
1.880
3.643
1.323
3.036
3.123
1.337

6.452
5.962
1.359
5.955
1.595
0.323
2215
5.014
4.914
2117
5.855
0.759
3.540
3.251
6.827
1.086
3.471
0.812
6.170
0.262
3.265
7.191
3.188
2433
3.190
1.333
2.325
4.559
5.284
1.127
5.369
6.904
8.807
2.403
1.909
3.392
7.461
2.129
1.867
3.947
4.768
5.816
3.837
4.197
4.344
4931
6.600
2.709
3.981
4.646
1.779
6.285
3.738
3.426
4.053
4.815
1.573
3.903
1.612
0.203
1.843
0.838
3.749
4.372
5.675
4.704
5.191
1.495
4616
2.026
2.476
5.109
2.748
4.940
2.956
4.845
2.280
4.011
4.175
2411

Major-Minor Standard Mann-Whitney
D1 Major avg. D1 Minor avg. fold change

-5.612
-5.943

4.460
-4.147

4.240

3.876

3.395
-3.614
-3.290

3.052
-2.862

3.189
-3.092
-3.159
-2.636

2.465
-3.030

2.384
-2.215

1.952
-1.916
-1.978
-1.757
-1.819

1.738

1.715
-1.810
-1.657
-1.595

1.632
-1.472
-1.606
-1.766

1.578

1.683
-1.559
-1.499
-1.490
-1.468
-1.438
-1.429
-1.346
-1.399
-1.518
-1.414
-1.376
-1.451
-1.523
-1.548
-1.399
-1.318
-1.325

1.299
-1.277
-1.209
-1.195
-1.329
-1.207
-1.120

1.203
-1.299

1.070
-1.194
-1.047
-1.107
-1.182
-1.085
-1.151
-1.055
-1.021
-1.150
-1.132
-1.143
-0.982
-1.076
-1.201
-0.957
-0.975
-1.052
-1.074

Error
1.055
1.028
0.953
0.887
0.834
0.770
0.730
0.730
0.727
0.646
0.617
0.613
0.590
0.589
0.546
0.526
0.524
0.486
0.457
0.428
0.420
0.393
0.385
0.375
0.354
0.352
0.350
0.347
0.338
0.332
0.322
0.321
0.321
0.318
0.318
0.314
0.304
0.297
0.289
0.288
0.287
0.284
0.284
0.282
0.282
0.282
0.272
0.271
0.270
0.270
0.269
0.268
0.265
0.264
0.257
0.253
0.248
0.240
0.238
0.238
0.232
0.232
0.229
0.229
0.228
0.226
0.224
0.224
0.223
0.223
0.220
0.219
0.218
0.216
0.211
0.208
0.204
0.203
0.202
0.201

P-value
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009

Continued

Cflo_05218
Cflo_01073
Cflo_10847
Cflo_05189
Cflo_09841
Cflo_09160
Cflo_08931
Cflo_11050
Cflo_06359
Cflo_02258
Cflo_06616
Cflo_02012
Cflo_03115
Cflo_08179
Cflo_12794
Cflo_06896
Cflo_08856
Cflo_11453
Cflo_04884
Cflo_07362
Cflo_02349
Cflo_10621
Cflo_01373
Cflo_09520
Cflo_11769
Cflo_04117
Cflo_03931
Cflo_08567
Cflo_02000
Cflo_05996
Cflo_08549
Cflo_07801
Cflo_03312
Cflo_00318
Cflo_12911
Cflo_12854
Cflo_11363
Cflo_00966
Cflo_00987
Cflo_05851
Cflo_00448
Cflo_06409
Cflo_08319
Cflo_04898
Cflo_04709
Cflo_13914
Cflo_07602
Cflo_01057
Cflo_03547
Cflo_00197
Cflo_02611
Cflo_03456
Cflo_00014
Cflo_01407
Cflo_01491
Cflo_08721
Cflo_12003
Cflo_02134
Cflo_09463
Cflo_04397
Cflo_09453
Cflo_00698
Cflo_00886
Cflo_10989
Cflo_10342
Cflo_03157
Cflo_10318
Cflo_05956
Cflo_06588
Cflo_08100
Cflo_09285
Cflo_02501
Cflo_11600
Cflo_06820
Cflo_00453
Cflo_10854
Cflo_07515
Cflo_01209
Cflo_05999
Cflo_08935

2.353
2.152
2.577
2.210
0.674
1.004
3.512
3.897
3.640
0.066
2.881
0.480
1.409
1.152
1.490
1.889
1.800
1.630
2.751
0.997
2.108
2.811
1.358
2.482
1.569
0.837
2.150
1.222
0.252
1.887
2.102
2.588
0.574
0.660
0.537
2.020
0.330
1.408
1.251
1.663
1.367
2.307
4.449
1.305
2.215
1.466
1.729
0.428
3.000
0.234
0.817
0.993
0.990
1.283
2.283
1.669
0.977
1.231
0.787
0.279
0.969
0.457
1.339
0.314
2.026
2.166
3.843
0.735
1.291
1.056
0.688
1.101
0.347
0.443
0.837
0.396
0.885
1.542
0.803
1.044

3.355
3.112
3.542
3.308
1.560
1.943
2.590
4.797
4.616
1.022
3.841
1.471
2.396
0.303
0.544
2.859
2.689
2.554
3.651
1.868
3.034
3.581
2.103
3.332
2.302
1.623
2.981
2.043
0.967
1.099
2.854
3.318
1.277
1.332
1.246
2.707
1.095
2117
1.907
2.365
2.070
2.975
3.752
2.038
1.593
2178
2.357
1.007
3.602
0.825
0.250
1.560
1.606
1.858
2.876
1.130
1.574
1.743
1.341
0.841
1.459
0.972
0.804
0.785
1.542
1.705
4.359
0.288
1.732
1.560
1.162
0.636
0.717
0.842
1.202
0.731
1.232
1.231
0.529
1.295

-1.001
-0.960
-0.964
-1.098
-0.886
-0.938

0.922
-0.900
-0.975
-0.956
-0.960
-0.991
-0.987

0.849

0.946
-0.970
-0.889
-0.925
-0.900
-0.871
-0.926
-0.770
-0.745
-0.850
-0.733
-0.786
-0.831
-0.821
-0.715

0.788
-0.752
-0.730
-0.702
-0.672
-0.708
-0.687
-0.765
-0.709
-0.655
-0.702
-0.703
-0.668

0.696
-0.733

0.623
-0.712
-0.629
-0.579
-0.603
-0.591

0.567
-0.567
-0.616
-0.576
-0.593

0.538
-0.596
-0.512
-0.553
-0.563
-0.490
-0.515

0.535
-0.470

0.484

0.461
-0.516

0.447
-0.441
-0.504
-0.474

0.465
-0.370
-0.399
-0.366
-0.335
-0.347

0.311

0.275
-0.251

0.201
0.200
0.199
0.197
0.197
0.193
0.189
0.189
0.188
0.188
0.186
0.186
0.185
0.183
0.180
0.177
0.175
0.175
0.172
0.172
0.172
0.166
0.165
0.165
0.161
0.160
0.160
0.159
0.158
0.155
0.154
0.154
0.150
0.149
0.149
0.147
0.147
0.145
0.141
0.141
0.140
0.140
0.138
0.136
0.136
0.133
0.129
0.123
0.123
0.122
0.120
0.119
0.115
0.115
0.115
0.112
0.111
0.110
0.109
0.109
0.106
0.105
0.105
0.103
0.100
0.098
0.096
0.095
0.094
0.094
0.094
0.084
0.081
0.080
0.074
0.069
0.068
0.062
0.055
0.051

0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009










image17.emf
Majors Survival Minors Survival
Batch Colony Treatment Injected 1d 1d% 10d 20d Sampled 1d 1d% 10d 20d
1 SB2 DMSO 10 9 09 8 5 10 10 1 8 5
2 SB2 DMSO 10 10 1 8 8 10 10 1 10 10
3 SB2 DMSO 10 10 1 8 7 10 10 1 10 10
4 SB2 DMSO 10 10 1 9 9 10 10 1 10 9
5 SB2 50uM TSA 10 10 1 10 10 10 10 1 10 10
6 SB2 50uM TSA 10 10 1 10 10 10 10 1 9 8
7 SB2 50uM TSA 10 10 1 10 10 10 10 1 10 10
8 SB2 50uM TSA 10 10 1 9 8 10 10 1 7 7
9 SB2 50uM TSA 10 10 1 8 7 10 10 1 8 8
10 SB2 50uM TSA + 100uM C646 10 10 1 10 10 10 10 1 10 9
11 SB2 50uM TSA + 100uM C646 10 10 1 10 9 10 9 0.9 9 9
12 SB2 50uM TSA + 100uM C646 10 10 1 10 10 10 10 1 7 7
13 SB6 1uM dsRPD3:PEl 10 - - 8 - 10 - - 9 -
14 SB2 1uM dsRPD3:PEI 10 - - 8 - 10 - - 10 -
15 SB8 1uM dsRPD3:PEl 10 - - 8 - 10 - - 10 -
16 SB8 1uM dsRPD3:PEI 10 - - 5 - 10 - - 9 -
17 SB2 1uM dsRPD3:PEl 10 - - 8 - 10 - - 10 -
18 SB2 1uM dsRPD3:PEI 10 - - 8 - 10 - - 8 -
19 SB8 1uM dsRPD3:PEl 10 - - 6 - 10 - - 10 -
20 SB2 1uM dsNTC:PEI 10 - - 4 - 10 - - 9 -
21 SB2 1uM dsNTC:PEI 10 - - 7 - 10 - - 9 -
22 SB6 1uM dsNTC:PEI 10 - - 6 - 10 - - 9 -
23 SB6 1uM dsNTC:PEI 10 - - 10 - 10 - - 10 -
24 SB2 50uM TSA + 100uM EML425 10 - - 8 - 10 - - 10 -
25 SB2 50uM TSA + 100uM EMLA25 10 - - 10 - 10 - - 10 -
26 SB4  50uM TSA + 100puM EML425 10 - - 8 - 0 - - 8 -
27 SB6 50uM TSA + 100uM EMLA25 10 - - 9 - 10 - - 9 -
28 SB8  50uM TSA + 100puM EML425 10 - - 10 - 0 - - 10 -
29 SB6 50uM TSA + 100uM EMLA25 10 - - 6 - 10 - - 10 -
30 SB6 50uM TSA + 100uM EML425 10 - - 8 - 10 - - 10 -
Average 10 - - 823 - 10 - - 927 -









Majors Minors

Batch Colony Treatment Injected1d 1d	% 10d 20d Sampled1d 1d	% 10d 20d

1SB2 DMSO 10 9 0.9 8 5 10 10 1 8 5

2SB2 DMSO	 10 10 1 8 8 10 10 1 10 10

3SB2 DMSO 10 10 1 8 7 10 10 1 10 10

4SB2 DMSO 10 10 1 9 9 10 10 1 10 9

5SB2 50uM	TSA 10 10 1 10 10 10 10 1 10 10

6SB2 50uM	TSA 10 10 1 10 10 10 10 1 9 8

7SB2 50uM	TSA 10 10 1 10 10 10 10 1 10 10

8SB2 50uM	TSA 10 10 1 9 8 10 10 1 7 7

9SB2 50uM	TSA 10 10 1 8 7 10 10 1 8 8

10SB2 50uM	TSA	+	100uM	C646 10 10 1 10 10 10 10 1 10 9

11SB2 50uM	TSA	+	100uM	C646 10 10 1 10 9 10 9 0.9 9 9

12SB2 50uM	TSA	+	100uM	C646 10 10 1 10 10 10 10 1 7 7

13SB6 1µM	dsRPD3:PEI 10 – – 8 – 10 – – 9 –

14SB2 1µM	dsRPD3:PEI 10 – – 8 – 10 – – 10 –

15SB8 1µM	dsRPD3:PEI 10 – – 8 – 10 – – 10 –

16SB8 1µM	dsRPD3:PEI 10 – – 5 – 10 – – 9 –

17SB2 1µM	dsRPD3:PEI 10 – – 8 – 10 – – 10 –

18SB2 1µM	dsRPD3:PEI 10 – – 8 – 10 – – 8 –

19SB8 1µM	dsRPD3:PEI 10 – – 6 – 10 – – 10 –

20SB2 1µM	dsNTC:PEI 10 – – 4 – 10 – – 9 –

21SB2 1µM	dsNTC:PEI 10 – – 7 – 10 – – 9 –

22SB6 1µM	dsNTC:PEI 10 – – 6 – 10 – – 9 –

23SB6 1µM	dsNTC:PEI 10 – – 10 – 10 – – 10 –

24SB2 50µM	TSA	+	100µM	EML425 10 – – 8 – 10 – – 10 –

25SB2 50µM	TSA	+	100µM	EML425 10 – – 10 – 10 – – 10 –

26SB4 50µM	TSA	+	100µM	EML425 10 – – 8 – 10 – – 8 –

27SB6 50µM	TSA	+	100µM	EML425 10 – – 9 – 10 – – 9 –

28SB8 50µM	TSA	+	100µM	EML425 10 – – 10 – 10 – – 10 –

29SB6 50µM	TSA	+	100µM	EML425 10 – – 6 – 10 – – 10 –

30SB6 50µM	TSA	+	100µM	EML425 10 – – 8 – 10 – – 10 –

Average 10 – – 8.23 – 10 – – 9.27 –

Survival Survival
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