Supplemental results 
Transcriptomic analysis of germ-free larvae treated with B vitamins
We conducted a transcriptomic study on larvae cleared of their microbiota at the beginning of the third instar and kept in germ-free conditions (GF), supplemented with VIT1x or VIT8x solutions. When transferring third instar larvae in a medium without mDAP and D-Ala to derive them germ-free, we supplemented their diet with 0x, 1x or 8x concentrations of B vitamins (Supplemental Figure S2A). As the mortality was generally observed at the end of the fourth instar or during metamorphosis, we decided to sample individuals earlier, 3-6 hours after moulting to the fourth instar. We extracted RNA and DNA from individual larvae (1200 larvae in total) and sexed them by individual PCR on the male-specific Nix gene. The RNA of at least 48 females and males per replicate was pooled in equimolar amount. The large number of samples imposed experimental set up adjustments which resulted in more than one freeze-thaw cycle for each sample, hence the resulting RNA quality did not allow to proceed for poly-A enrichment for RNA sequencing. Instead, libraries were prepared by depleting ribosomal RNA, which allowed us to sequence non-coding RNAs together with protein-coding transcripts. After quality trimming, reads were aligned on the Ae. aegypti genome. An average of 45 million reads was obtained per sample (min 22 million, max 70 million), with an average alignment rate of 80 % (min 6 %, max 90 %). Ribosomal RNA reads composed less than the 0.4 % of all reads, indicating a successful depletion of these RNA species.
As a quality control for the sex assignment of our samples, we quantified the amount of reads mapping on the Nix gene in each sample (AAEL0922912, Supplemental Figure S2B). Read counts were always lower in females than in males, except for the third replicate of the germ-free sample. A second check on our PCR results spotted several mistakes in this replicate, thus all samples belonging to the third replicate were removed from the analysis (Supplemental Figure S2A). Moreover, the sample of males treated with VIT1x collected during the first replicate showed very low alignment rates (5.6 %) and only one read aligning on the Nix gene, making any analyses impossible on the VIT1x condition. In summary, we performed the differential expression analysis only on germ-free and VIT8x treatments using the first and second replicates. The general low RNA quality and the suboptimal number of replicates resulted in an overall poor clustering of samples based on sex or treatment (Supplemental Figure S2C). Due to a low number of regulated genes, we could not perform any Gene Ontology enrichment analysis.
[bookmark: OLE_LINK111][bookmark: OLE_LINK112]To verify the accuracy of sample sex assignment, we first compared the transcriptomes of male and female larvae. Principal component analysis (PCA) discriminated male and female samples in germ-free treated-larvae but not in VIT8x conditions (Supplemental Figure S2D, E), and discriminated germ-free and VIT8x conditions in females but not in males (Supplemental Figure S2F, G). A total number of 69 and 20 genes were differentially expressed between males and females in germ-free or VIT8x conditions, respectively (Supplemental Figure S3A, Supplemental Tables S2 and S3). When comparing which differentially regulated genes were commonly identified in both germ-free and VIT8x conditions, five and three genes were up- and down-regulated in males compared to females. Among these, the male determiner gene Nix (Hall et al. 2015) was significantly up-regulated in males in both GF and VIT8x samples, and the male-specific gene myo-sex (Aryan et al. 2020) was among the up-regulated genes in males kept in GF conditions, corroborating the sex-specificity of the genes identified as such in our data.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK92]While PCA did not clearly separate samples for the vitamin treatment (Supplemental Figure S4D, E), a small number of genes were identified as differentially regulated by the vitamin treatment, with 13 and 16 genes significantly regulated in males and females, respectively (Supplemental Figure S3C, D). The AAEL020376 gene, paralog to the chloride channel protein 2 gene, was commonly down-regulated with vitamins in both sexes, suggesting its involvement in a generalist vitamin-regulated mechanism (Supplemental Figure S3C, D). Amongst the genes induced in males upon treatment, heat shock protein 70 encoding gene was highly up-regulated, indicating a possible activation of a stress-response in vitamin-treated male larvae (Figure 2B, padj < 0.001). Most of these genes were not annotated in the Ae. aegypti genome, but some had known orthologs. AAEL004564 is an ortholog of CG8420 in Drosophila, which encodes a male accessory gland protein, putatively component of the seminal fluid (Ram and Wolfner 2007). AAEL013606 (Figure 2C, padj = 0.004) is a sex-determining region Y protein (SRY)-like ortholog, a DNA-binding transcription factor that initiates male sex-determination in most mammals. Others appear to have more tangential male-specific functions, such as AAEL002537, ortholog to the Drosophila gene dusky, which is involved in cell morphogenesis and imaginal disc-derived wing morphogenesis. AAEL022708 is annotated as Peptidyl-prolyl cis-trans isomerase, a chaperone protein that regulates protein conformational changes by catalysing the isomerization between the cis and trans forms of peptide bonds. Its Drosophila ortholog (CG11858) is highly expressed in the larval central nervous system and is predicted to bind DNA and process rRNA. 
[bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK95]Female larvae treated with vitamins showed a higher number of down-regulated genes, including a lipase 1 precursor encoding gene (Figure 2D, padj = 0.04) and two genes involved in ion transport across membranes (AAEL010140 and AAEL011109). Among the up-regulated genes, three were orthologs to genes encoding for chitin binding proteins expressed during development (AAEL024503, AAEL006686 and AAEL017212, Figure 2E, padj = 0.02). Even though these results do not allow to draw strong conclusions, the upregulation in structural genes and down regulation in lipase may reflect a positive impact on developmental processes, while the downregulation of ion transport may be a response to stress due to increasing concentrations of vitamins.

Supplementary Materials and Methods
Experimental setup and sample collection for transcriptomics on germ-free vs vitamin treated larvae
Germ-free third instar larvae were obtained as described above. To maximise the number of larvae, at day four (day five for the Aaeg-M strain) plates were inspected every 3 h and newly moulted third instar larvae were washed and transferred in new 24-well plates filled either with sterile water (germ-free condition), or with a 1x or 8x B vitamin solution (i.e., a solution of B vitamins each at the reference concentration or at 8 times the reference concentration). The following day (day five or day six for the Aaeg-M strain), wells of fourth instar larvae were marked every 3 h and the corresponding larvae were sampled 3 h later. This experimental set up was chosen to sample “synchronized” larvae that are all in the same development timing (3 to 6 h after their moulting to fourth instar) even though they have been sampled over a 12 h period. Individual larvae were placed in individual screwcap 2 mL tubes filled with glass beads and immediately stored at -80 °C. Three independent replicates were performed. For each replicate, 48 random larvae per condition were left in the plates (i.e., not sampled) and observed for 14 days to analyse their developmental success. Up to 150 larvae per condition and replicate were collected for RNA extraction and transcriptome analysis.

DNA and RNA extraction of transcriptomic samples
DNA and RNA were simultaneously extracted from individual larvae using Trizol (Thermo Fisher Scientific). Individual larvae were homogenised in 500 µL of Trizol using a bead beater (Precellys Evolution, Bertin) for 2x1 min at 9,000 rpm. After adding chloroform and centrifuging, RNA was extracted from the upper aqueous phase following manufacturer’s instructions, resuspended in 20 µL of nuclease free water and stored at -80 °C. In parallel, DNA was purified from the bottom organic phase by precipitation using 0.1 M sodium citrate and following manufacturer’s instructions. DNA was resuspended in 8 mM NaOH and stored at -20 °C until use. 

Determination of sex of individual larvae by PCR for transcriptomics analysis
Larvae were sexed by multiplex PCR on Nix (present only in males) and actin (reaction positive control). The primers used are listed in Supplementary Table 4. Each PCR was set-up with 1 U of FirePol DNA Polymerase (Solis Biodyne), 1x Buffer BD, 0.2 mM dNTPs, 500 nM of each primer, 1.5 mM MgCl2 and 2 µL of DNA. The amplification cycle included an initial denaturation at 95 °C for 5 min, followed by 35 cycles at 95 °C for 20 sec, at 59 °C for 40 sec and 72 °C for 30 sec and a final 5 min elongation step at 72 °C. PCR products were visualised using a QIAxcel DNA screening kit in a QIAxcel instrument (Qiagen).

Pooling of RNA and sequencing
After determination of larval sex by PCR on DNA, RNA was pooled for males and females independently. Pooled samples were treated for 30 min at 37 °C with 10 U of DNase I (Thermo Fisher Scientific) to remove any DNA trace and purified using the MagJET RNA Kit (Thermo Fisher Scientific) in a KingFisher Duo Prime system (Thermo Fisher Scientific). Samples were mixed with RNA stable (Biomatrica), vacuum dried using a SpeedVac and shipped for library preparation and sequencing.

Analysis of RNA sequencing
RNA quality evaluation, library preparation and sequencing were performed by Microsynth (Balgach, Switzerland). RNA integrity was evaluated on a BioAnalyzer (Agilent Technologies) using an RNA 6000 Pico RNA chip. Paired-end libraries (2x50 bp) were constructed using the Universal RNA-Seq with NuQuant kit (Nugen Tecan Genomics) from 250 or 45 ng of total RNA. Ae. aegypti ribosomal RNA was depleted using a custom AnyDeplete probe mix (Nugen Tecan Genomics). After quality check, libraries were pooled in equimolar concentrations and sequenced on a NovaSeq SP flow cell (Illumina). The resulting raw reads were de-multiplexed and adaptor sequences were trimmed by the sequencing facility. FASTQ sequences were trimmed for their quality using Trimmomatic (Bolger et al. 2014)(minimum quality score: 15, minimal length: 40) and their quality was evaluated using FASTQC(Babraham Bioinformatics). After quality trimming, an average of 45 million reads (min 22 million, max 70 million) were obtained per sample. Reads were mapped on the Ae. aegypti genome (assembly AeaegL5, geneset AeaegL5.3) using HISAT2 (Kim et al. 2019). The average percentage of reads aligned concordantly one time was 49% (min 3.6%, max 58%). Read counts were obtained with FeatureCounts (Liao et al. 2014)and differential expression analysis was conducted in R using the DESeq2 package (Love et al. 2014).
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