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Introduction

In social insects, the increasing complexity of social organization involves coordinating activities among nestmates in a variety of contexts, which therefore requires a wide diversity of signals [START_REF] Leonhardt | Ecology and Evolution of Communication in Social Insects[END_REF]. Chemical signals are the main communication system employed, using pheromones (Abd El-Ghany 2020). On insect's cuticle, Cuticular Hydrocarbon Compounds (CHCs) are involved in protection against desiccation [START_REF] Gibbs | Lipid melting and cuticular permeability: New insights into an old problem[END_REF], but also in many behaviours which include recognition processes. In such processes, CHC profiles are considered to be specific and called chemical signature of insects [START_REF] Ginzel | Insect hydrocarbons: biochemistry and chemical ecology[END_REF]. This allows insects to convey their identity to their congeners [START_REF] Blomquist | Insect hydrocarbons biology, biochemistry, and chemical ecology[END_REF]. Many studies demonstrated that the chemical signature of insects is complex and dynamic, with CHCs varying quantitatively and qualitatively [START_REF] Blomquist | Chemical Ecology, Biochemistry, and Molecular Biology of Insect Hydrocarbons[END_REF]. Depending on the species, CHCs are generally a mixture of saturated (alkanes) and/or unsaturated compounds, which may be methylated or not.

These CHC mixtures allow complex profiles with functional significance [START_REF] Ginzel | Insect hydrocarbons: biochemistry and chemical ecology[END_REF]. CHCs are produced in oenocytes from the fatty acid biosynthesis pathway [START_REF] Krupp | Social Experience Modifies Pheromone Expression and Mating Behavior in Male Drosophila melanogaster[END_REF]. The Acetyl-coA, a fatty acid precursor, is converted to alcohol and then oxidized to aldehyde. It then undergoes decarboxylation which converts it into hydrocarbons [START_REF] Kent | Social Context Influences Chemical Communication in D. melanogaster Males[END_REF]. Three different pathways can be used in order to obtain linear alkanes, branched alkanes or alkenes, of different lengths (i.e., with different number of carbon atoms).

Then, CHCs will circulate into the hemolymph to the cuticle of insects thanks to lipophorins [START_REF] Lucas | Hydrocarbon circulation and colonial signature in Pachycondyla villosa[END_REF][START_REF] Blomquist | Chemical Ecology, Biochemistry, and Molecular Biology of Insect Hydrocarbons[END_REF]. In Vespidae (like several other species), these CHCs can vary according to species and colonies [START_REF] Soares | Variation of cuticular chemical compounds in three species of Mischocyttarus (Hymenoptera: Vespidae) eusocial wasps[END_REF]), but also according to castes and sexes [START_REF] Gévar | Chemical Heterogeneity in Inbred European Population of the Invasive Hornet Vespa velutina nigrithorax[END_REF]. These compounds can thus be employed as contact pheromones with the use of antennae for inter and intra-specific recognition processes [START_REF] Blomquist | Insect hydrocarbons biology, biochemistry, and chemical ecology[END_REF]. New-emerging insects, i.e. callows, may have a period of weak chemical signature called "cuticular chemical insignificance", followed by a period of integration where they synthesize and obtain their own CHCs from nestmates and/or nest materials like it has been shown in ants [START_REF] Lenoir | Individuality and colonial identity in ants: the emergence of the social representation concept[END_REF]). The Gestalt model suggests that all nestmates share their own recognition cues with colony members to create a colonial identity. This model explain how insects recognize and discriminate nestmates from intruders [START_REF] Hefetz | The evolution of hydrocarbon pheromone parsimony in ants (Hymenoptera: Formicidae) --interplay of colony odor uniformity and odor idiosyncrasy. A review[END_REF]. In Hymenoptera, the proportion of CHCs can change rapidly after emergence to acquire the colonial profile [START_REF] Lorenzi | Cuticular hydrocarbon dynamics in young adult Polistes dominulus ( Hymenoptera : Vespidae ) and the role of linear hydrocarbons in nestmate recognition systems[END_REF], through trophallaxis and social grooming, as previously demonstrated in ants [START_REF] Lahav | Segregation of colony odor in the desert ant Cataglyphis niger[END_REF]). In the ant Rhytidoponera confusea, individuals could acquire colonial odour from nest materials [START_REF] Crosland | Kin recognition in the ant Rhytidoponera confusa II. Gestalt odour[END_REF]. The acquisition of the chemical signature in callows is therefore of crucial importance for their social integration and the maintenance of a stable social organization at the colony level.

The invasive yellow-legged hornet, Vespa velutina nigrithorax, was accidentally introduced to southwest France from China in 2004 [START_REF] Arca | Reconstructing the invasion and the demographic history of the yellow-legged hornet, Vespa velutina, in Europe[END_REF]. Since, then it has rapidly invaded several countries throughout Europe [START_REF] Robinet | Spread modelling: a suitable tool to explore the role of human-mediated dispersal in the range expansion of the yellow-legged hornet in Europe[END_REF]). In the European population, despite the presence of an inbred population [START_REF] Darrouzet | Production of Early Diploid Males by European Colonies of the Invasive Hornet Vespa velutina nigrithorax[END_REF], the chemical signature of individuals is heterogeneous [START_REF] Gévar | Chemical Heterogeneity in Inbred European Population of the Invasive Hornet Vespa velutina nigrithorax[END_REF]. Studying the dynamics of the chemical signature, and environmental factors that may influence this heterogeneity is crucial to understand the social life and the invasive success of V. velutina nigrithorax. Here, we aimed to investigate the chemical signatures of hornet callows, and more particularly the cuticular profiles dynamics according to ages and local environments. Indeed, the local environment, with the presence of conspecifics and/or nest materials, could serve as chemical sources. To test this hypothesis, the chemical signature of callows was analysed over time, then in relation of their local environment, i.e., in the presence of congeners and/or nest materials.

Materials and Methods

Hornets sampling

Three different V. velutina nigrithorax colonies were collected in Indre et Loire region (France), in the cities of Bléré, Saint-Épain and Truyes. For each colony, after their collection, workers (W) were isolated in plastic breeding boxes with aeration (L95 x W65 x H65 mm) at ambient temperature, then fed with honey and water ad libitum. Combs were also collected, checked daily, awaiting the emergence of callows at ambient temperature. Each callow (C) was isolated on the day of its emergence and reared in the same manner as adult workers.

Experimental setups

Chemical analyses were performed to study (i) a potential "cuticular insignificance" of callows, (ii) the evolution of their chemical signatures over time, and (iii) the chemical signature acquisition according to their local environment.

Cuticular chemical insignificance of callows

To highlight a "cuticular chemical insignificance" of callows, chemical analyses were performed to compare callows on their day of emergence (less than 24 hours of age: C0), adult old workers (W, unknown age since these workers were isolated when the colony was collected in the field) and nest material (N). For the nest material, envelopes were chosen for their ease of sampling and because they possess a colonial odour [START_REF] Haouzi | Nest structures display specific hydrocarbon profiles: insights into the chemical ecology of the invasive yellow-legged hornet Vespa velutina nigrithorax[END_REF]. In this first experiment, 6 technical replicates were performed per colony for each modality (C0, W, N).

Each hornet (n=36) was frozen killed, placed in a vial with 1ml of heptane, and vortexed 1 min head up and 1 min head down. Then, 500 µl of the extract was placed in a new vial [START_REF] Gévar | Chemical Heterogeneity in Inbred European Population of the Invasive Hornet Vespa velutina nigrithorax[END_REF]. Immediately prior to the analyses, 10 µl of n-eicosane at 10 -3 mg/µl was added, and vortexed for 10 s. For each nest, 150 mg of nest material (N) corresponding to envelopes were ground into small particles, and was placed in a vial with 5 ml of heptane and vortexed for 1 min. The extracts were left to stand for 24 h, allowing the particles to settle. Subsequently, 1.5 ml of the supernatant was transferred into a new vial and completely evaporated under nitrogen flux. Then, 150 µl of heptane was added, and the mixture was vortexed for 30 s. Afterward, a 100 µl aliquot was transferred to a vial [START_REF] Haouzi | Nest structures display specific hydrocarbon profiles: insights into the chemical ecology of the invasive yellow-legged hornet Vespa velutina nigrithorax[END_REF]. Immediately before analyses, 3 µl of n-eicosane (n-C20) internal standard at 10 -3 mg/µl were added and vortexed for 10 s.

Evolution of the chemical signatures over time

Just after emergence, callows were isolated in plastic boxes, as described above. To study the evolution of the chemical signature over time, callows were frozen killed at different ages: on the day of emergence (between 0 and 24 h: C0), two days later (between 48 and 72 h: C2), four days later (between 96 and 120 h: C4), six days later (between 144 and 168 h: C6), or eight days later (between 192 and 216 h: C8). CHCs from frozen individuals (n=90) were immediately extracted following the same procedure as in the first experiment. For each age modality (C0, C2, C4, C6, C8), 6 technical replicates were performed per colony.

Chemical signature acquisition depending on local environment

Environmental conditions of callows were manipulated from the day of emergence (C0) according to four modalities: a callow was placed alone (C), with an old nestmate worker (CW, condition Callow-Worker), with a piece of 0.5 g of nest material (CN, condition Callow-Nest), or with both a worker nestmate and a piece of 0.5g of nest material (CWN, condition Callow-Worker-Nest). Each callow was frozen on the sixth day of the experiments (6-days-old callows) and CHCs (n=57) were extracted in the same way as previously described. For each modality (C, CW, CN, CWN), five technical replicates were performed per colony, except for Saint-Épain (5 samples C, 3 CW, 4 CN and 5 CWN). For each replicate, workers, callows and nest material were provided from the same nest.

Chemical analyses

In each experiment, 2 µl of each chemical extract were injected in a gas chromatograph (Agilent Technologies 7820A GC) equipped with a Flame Ionization Detector (FID), and a capillary column HP-5 (Agilent Technology 19091J-413, 30 m × 320 µm × 0.25 μm). Helium was the carrier gas at 1.7 ml/min. The temperature program started from 50°C to 200°C at 8°C/min, then 200°C to 315°C at 5°C/min, and a 5-min hold at 315°C.

To identify CHCs, a second series of injections were performed on a gas chromatograph (Agilent Technologies 7890B GC) coupled to a mass spectrometer (Agilent Technologies 7000C GC/MS Triple Quad) using an HP-5 Ultra Inert capillary column (Agilent Technology, USA; 30 m x 250 µm x 0.25 µm) and a Gerstel MPS autosampler. The same temperature program described above was used. Injectors were in splitless mode with a splitless time of 2 min at a constant temperature of 250 °C. Helium was the carrier gas set up at 1.2 ml/min. Electron impacts at 70 eV were recorded in scanning mode every 0.3 s with a scan lapse of 0.1 s and a mass scan range of 40-600 amu. Data were analysed using MassHunter B.07.00 software (Agilent). Compounds were identified according to fragmentation analyses and compared to published spectra [START_REF] Gévar | Chemical Heterogeneity in Inbred European Population of the Invasive Hornet Vespa velutina nigrithorax[END_REF], and spectrum library AMDIS v2.0g (NIST, 2017). Chromatograms were integrated using the ChemStation B.04.03[16] software (Agilent Technologies).

Statistical analyses

Statistical analyses were performed using R software (v4.1.0). Technical replicates were pooled and averaged (i.e. sample replicates by modalities and by nest). Relative abundances of CHCs were calculated by dividing the area of each compound by the sum of all the CHCs, and the total was multiplied by 100.

Permutational Analysis of Variance (PERMANOVA, n = 999 permutations) were performed to test the effects of the different modalities on the chemical profiles, for the three experiments called (i) a potential "cuticular insignificance" of callows (C0 vs W vs N), (ii) the evolution of their chemical signatures over time (C0 vs C2 vs C4 vs C6 vs C8), and (iii) the chemical signature acquisition according to their local environment (C vs CW vs CN vs CWN).

PERMANOVA were executed on the Bray-Curtis dissimilarity matrices calculated with the chemical profile between each pair of samples, using the adonis2 function from the vegan package (v2.6-2). To illustrate results, Principal Coordinate Analysis (PCoA) were performed using the ape package (v5.6-2).

To further cluster the age of callows (C0 vs C2 vs C4 vs C6 vs C8) according to their chemical similarities, Partial Least Squares -Discriminant Analysis (PLS-DA) were performed using mixOmics (v6.16.3) and RVAideMemoire (v.0.9-81-2) packages. Four PLS-DA models were carried out: all age groups (i, C0, C2, C4, C6, and C8), four age groups where C6, and C8 were clustered (ii, C0, C2, C4, and C6-C8), three age groups were C4, C6 and C8 were clustered (iii, C0, C2, and C4-C6-C8) and two age groups where C2, C4, C6, and C8 were clustered (iv, C0, and C2-C4-C6-C8). The performance of each model was assessed by a Classification Error Rate (CER) computed using a double cross-validation scheme. Permutation tests (999 permutations) based on the averaged CER were used to conclude the significance of the differences between clusters. Then, pairwise correlation tests based on cross-model validation of models were performed, and p-values were corrected using the False Discovery Rate (FDR) method. For each model, we measured a Variable Importance in the Projection (VIP) scores to acknowledge the importance of each variable.

For each sample, the quantity of each CHC was estimated with the following formula:

𝑄 𝑖 = (𝑄 𝐶20 × 𝑋 𝑖 ) (𝑋 𝐶20 )
where Q corresponds to the quantity, X to the peak area and C20 to the internal standard. Quantities were divided by the mass of hornets or nest materials to obtain the pergram quantity of each compound. Quantities were log-transformed to normalize data. To analyse which CHC quantities differ between modalities, in the three above experiments, we performed Linear Mixed Effect Models in R (LMER) with colony factors as random effect using the lmer function (package lme4, v1.1-30). For all these analyses, chromatogram peaks containing a mix of compounds were excluded. Prerequisites of each LMER models were confirmed by the DHARMa package (v0.4.6). Afterwards, ANOVAs using models were carry out using the car package (v3.1-1), and estimated marginal means were calculated using pairwise comparisons.

Results

The 21 main chromatogram peaks, including compounds ranging from 21 to 31 carbon atoms in chain length (Table S1, Fig. S1) with a relative area higher than 1% of the entire profiles, were analysed. It includes chemical compounds with mixtures of chemical families in the same peaks or not, i.e. 6 alkanes, 8 alkenes and 10 branched alkanes.

Cuticular chemical insignificance of callows

On the two first axis of the PCoA (Fig. 1), 87% of the chemical variability is explained by modalities (C0 vs W vs N) with a significant effect (PERMANOVA test, R 2 = 0.87; p = 0.003).

The quantitative analyses between modalities showed significative differences for alkanes (ANOVA, p < 0.001), alkenes (p < 0.001) and branched alkanes (p = < 0.001). For branched alkanes, callows (C0) are significantly different from workers (W) (p < 0.05, Table S2). Callows (C0) and nest material (N) are significantly different in their alkanes and alkenes quantities (p < 0.05, Table S2). For both alkenes and branched alkanes quantities, workers (W) are significantly different from nest materials (N) (p < 0.005, Table S2). Callows (C0) have fewer branched alkanes than workers (W), but they have more alkanes and alkenes than nest materials (N) (Table S3, Fig. 2). Workers (W) have more CHCs compared to nest materials (N) for both alkenes and branched alkanes quantities (Table S3, Fig. 2).

Evolution of the chemical signatures over time

As callows (C0) are chemically different from older workers, a new analysis was performed on their age (C0 vs C2 vs C4 vs C6 vs C8), which showed its influence on the chemical profiles (PERMANOVA, R 2 = 0.77, p = 0.001, Fig. S2). For PLS-DA models, the cross-model validations (2CV) gave 54% ± 2.9 SE (i, Fig. S3 A), 36% ± 1.5 SE (ii, Fig. S3 B), 12.7% ± 1.6 SE (iii, Fig. 3A) and 0% ± 0 SE (iv, Fig. 3B) of the CER. Differences between sample groups have been highlighted for models with (ii) four age classes (CER = 0.39, p = 0.005), (iii) three age classes (CER = 0.13, p = 0.002) and (iv) two age classes (CER = 0, p = 0.003) contrary to the model (i) with all age classes (CER = 0.63, p = 0.063). In the first model (i) and the second model (ii), no differences have been observed between callows (pairwise.MVA.test, p > 0.05, for all comparisons, Table S4). However, in the third model (iii) with three age classes, C0 and C2 are significantly separated from C4-C6-C8 cluster (p = 0.021 and 0.044 respectively) but also in the fourth model (iv) where C0 is significantly separated from C2-C4-C6-C8 cluster (p = 0.005).

VIP scores were measured and indicated in Table S1.

The quantitative analysis showed significant differences for branched alkanes (ANOVA, p = 0.002). Compared in pairs, C0 is significantly different from C6 and C8 (Pairwise tests, p < 0.05, Table S5). Branched alkanes quantities increase with time (Fig. 4, Table S5, S6). No significant differences have been demonstrated for alkanes and alkenes (p > 0.05). We have a large dispersion of data among callows aged from C0 to C4. On the Fig. 4, alkanes quantities seem to decrease with the age of callows whereas branched alkanes quantities increase, as demonstrated in the Table S6. In the model, which included old workers and C8 callows for branched alkanes quantities, no significative effect has been observed (ANOVA, p = 0.156).

Chemical signature acquisition depending on local environment

Callows were placed in different contexts of local environments (C vs CW vs CN vs CWN). As the second experiment showed no differences in cuticular profiles of C4, C6, and C8 callows, the experiment was done up to 6 th day.

The local environment conditions were not significantly determinant on callows CHCs (PERMANOVA, R 2 = 0.21; p = 0.083, Fig. S4).

Finally, the quantitative analysis for callows in different local environments showed no significant differences for all chemical families (ANOVA, p > 0.05). However, there are nonsignificant trends where the amounts of all CHCs increase with the presence of a chemical template (CN, CW, CWN) compared to callows alone (C) (Fig. 5, Table S7).

Discussion

Upon emergence, V. velutina nigrithorax callows have their own chemical signature, clearly different from those of their nest and adult nestmates. For all chemical compound families, differences have been highlighted between callows, adult workers, and nest materials.

For example, quantities of branched alkanes are significantly lower in callows compared to workers. These compounds employed in communication can be used as signals for the colonial chemical identity (Martin et al. 2008a) and nestmate recognition [START_REF] Lucas | Hydrocarbon circulation and colonial signature in Pachycondyla villosa[END_REF][START_REF] Blomquist | Chemical Ecology, Biochemistry, and Molecular Biology of Insect Hydrocarbons[END_REF]. We assume that the colonial signature shared between nestmates requires more time to be obtained. In fact, in Pachycondyla apicalis ants, cuticular lipids distribution was homogenized between 5 and 10 days [START_REF] Soroker | Hydrocarbon distribution and colony odour homogenisation in Pachycondyla apicalis[END_REF]. It has been demonstrated in Polistes dominulus wasps, that young individuals can absorb hydrocarbons contrary to adults [START_REF] Lorenzi | Cuticular hydrocarbon dynamics in young adult Polistes dominulus ( Hymenoptera : Vespidae ) and the role of linear hydrocarbons in nestmate recognition systems[END_REF]). This phenomenon could be the same in V. velutina nigrithorax. However, for the most part of CHC quantities, individuals (callows and/or workers) have more compounds than nest materials.

Callows cuticular profiles could be chemically undetectable and considered as "chemical insignificant" (Martin et al. 2008b). Consequently, our results support previous publications in other Hymenoptera [START_REF] Lenoir | Individuality and colonial identity in ants: the emergence of the social representation concept[END_REF][START_REF] Uboni | Cleptoparasites, social parasites and a common host: Chemical insignificance for visiting host nests, chemical mimicry for living in[END_REF]. Callows possess a weak chemical signature, probably to avoid being rejected by nestmates and to more easily acquire the colonial odour. Indeed, in the ant Cataglyphis cursor, newly emerged workers are adopted by an unrelated colony during their first four days and rejected after this date [START_REF] Nowbahari | Age-Related Changes in Aggression in Ant Cataglyphis Cursor (Hymenoptera, Formicidae): Influence On Intercolonial Relationships[END_REF]. In Myrmica sp. during the first days of adult life, chemical mimicry was observed by grooming hosts [START_REF] Lenoir | Chemical mimicry between parasitic ants of the genus Formicoxenus and their host Myrmica (Hymenoptera, Formicidae)[END_REF]. Moreover, callows of V. velutina possess more linear alkanes than branched alkanes, contrary to adult workers which possess more branched alkanes than linear alkanes. The weak chemical signature for callows is probably linked to a weak quantity of compounds and in the same time with this difference in linear alkane and branched alkane composition.

In our study, we observed that the chemical profiles of callows evolve during the first 48 hours after emergence. The chemical signature is dynamic and can depend on the age of the insects, as demonstrated in honey bees [START_REF] Winston | The Biology of the Honey Bee[END_REF]) and the ants Formica truncorum [START_REF] Nielsen | Colonylevel and season-specific variation in cuticular hydrocarbon profiles of individual workers in the ant Formica truncorum[END_REF]. In Vespidae, the cuticular profile changes between 24 and 72 hours after emergence [START_REF] Panek | The effect of a wasp's age on its cuticular hydrocarbon profile and its tolerance by nestmate and non-nestmate conspecifics (Polistes fuscatus, Hymenoptera: Vespidae)[END_REF]. In Diptera, the same phenomenon has been observed, where CHC quantities increase during the first four days [START_REF] Jackson | Cuticular hydrocarbons of Drosophila virilis[END_REF].

The quantities of branched alkanes increase in callows with time (0.003 mg for C0 compared to 0.007 mg in C8), as it was observed in Polistes dominulus [START_REF] Lorenzi | Cuticular hydrocarbon dynamics in young adult Polistes dominulus ( Hymenoptera : Vespidae ) and the role of linear hydrocarbons in nestmate recognition systems[END_REF]. No difference has been shown between C8 callows and old workers, suggesting that their branched alkanes quantities are stable at this age. An important number of branched alkanes may be present in individuals which can leave the nest. In ants, it has been demonstrated that individuals which stay in the nest had a lower ratio of branched alkanes [START_REF] Wagner | Task-related differences in the cuticular hydrocarbon composition of harvester ants Pogonomyrmex barbatus[END_REF]. Therefore, in these species, branched alkanes could be considered as an indicator of the adult stage. It has been suggested that CHC profiles are correlated with both the capability of insects to work outside and their age [START_REF] Bonavita-Cougourdan | Functional subcaste discrimination (foragers and brood-tenders) in the ant Camponotus vagus Scop.: Polymorphism of cuticular hydrocarbon patterns[END_REF].

In different local environments (i.e., in the presence of conspecifics and/or a piece of nest), callows show the same cuticular profiles. It suggests that these epigenetic factors are not responsible for the acquisition of CHCs after emergence. This is true for the 6 days of our experiments, but more time might be necessary to observe further CHC modifications.

Moreover, performing a local environment more representative of their social and natural conditions, for example with more hornets or a real nest environment, could be important, and might be tested. However, some other epigenetic factors can also modify the cuticular profiles like gut microbiota [START_REF] García-Roa | Kin recognition in Drosophila: rearing environment and relatedness can modulate gut microbiota and cuticular hydrocarbon odour profiles[END_REF] or hormones (Wicker-thomas and Jallon 1995;

Holze et al. 2021).

To conclude, our results showed that the chemical signature in V. velutina nigrithorax is dynamic. Callows have a weak chemical signature which could be probably characterized as a "cuticular insignificance chemical signature" in early life. This chemical signature evolves rapidly during the first days and is not influenced by the environment (nestmate and/or nest material). We also show that quantities of branched alkanes increase in callows, to reach those corresponding to older workers. Further studies are needed to determine the factors able to modulate CHC profiles at the beginning of adult life, like genetic and/or physiological factors. S1), and how they contribute to each component. Ellipses represent confidence levels set up at 95%. 
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Table S1 .

 S1 Identification of the main cuticular hydrocarbons (CHCs) of callows, workers and nest materials of Vespa velutina nigrithorax. Variable Importance in the Projection (VIP) and Equivalent Chain Lenght (ECL) were calculated. PLS-DA analyses based on age resulted in VIP scores represented with * first model, ¤ second model, ⧫ third model and # fourth model.

	P10	n-C27+ X-MeC27:1	36.99	*¤⧫	27.00	13.88 ±	18.46 ±	17.90 ±	18.59 ±	20.12 ±
						1.59 SE	1.38 SE	0.92 SE	1.64 SE	2.93 SE
	P11	X'-MeC27:1 + 13-; 11-;	37.48	*¤⧫#	27.34	9.57 ±	9.56 ±	8.73 ±	7.97 ±	8.69 ±
		9-MeC27				1.00 SE	0.72 SE	0.85 SE	0.92 SE	1.36 SE
	P12	The percentage and standard error were calculated for emergent individual at different ages: 11-; 15-; 9-; X-37.87 ⧫# 27.6 0.99 1.49 ± 2.20 ± 2.33 ±	2.52 ±
		C0, C2, C4, C6 and C8. diMeC27				± 0.21 SE	0.23 SE	0.50 SE	0.62 SE	0.53 SE
	P13	3-MeC27	38.09	#	27.75	2.47 ±	5.02	6.95 ±	7.88 ±	8.90 ±
			Retention							
	Peaks	Compound identity		VIP	ECL	C0 % 0.39 SE	C2 % ± 0.40 SE	C4 % 1.15 SE	C6 % 1.69 SE	C8 % 0.58 SE
			Time (min)							
	P14	5-,15-diMeC27 + 2-	38.17		27.81	0.26 ±	0.38 ±	0.60 ±	1.08 ±	0.86 ±
	P1	n-C21	27.13	*¤⧫#	21.03	1.64 ±	0.37 ±	0.47 ±	0.24 ±	0.13 ±
		,13-diMeC27 + 2-,15-				0.05 SE	0.08 SE	0.15 SE	1.58 SE	0.25 SE
						0.45 SE	0.18 SE	0.30 SE	0.13 SE	0.06 SE
		diMeC27								
	P2	n-C23	30.54	⧫#	23.00	20.16 ±	8.72 ±	6.23 ±	3.45 ±	2.57 ±
	P15	X,X'-diMeC27	38.56	⧫	28.07	0.19 ±	0.42 ±	0.85 ±	1.24 ±	1.55 ±
						2.60 SE	2.94 SE	3.02 SE	1.23 SE	1.39 SE
		+ X-MeC28				0.04 SE	0.11 SE	0.28 SE	0.31 SE	0.46 SE
	P3	X-C25:1	33.43	*¤⧫#	24.76	2.22 ±	1.49 ±	1.75 ±	1.79 ±	1.30 ±
	P16	X-C29:1	39.66		28.8	3.08 ±	4.36 ±	4.68 ±	6.41 ±	5.32 ±
						3.18 SE	0.27 SE	0.28 SE	0.43 SE	0.34 SE
						0.66 SE	1.16 SE	1.08 SE	2.49 SE	1.88 SE
	P4	n-C25 + Unknown	33.84	*¤⧫	25.00	23.02 ±	24.85 ±	23.02 ±	19.69 ±	19.50 ±
	P17	X'-C29:1 + Unknown	39.78	*	28.88	0.26 ±	0.29 ±	0.29 ±	0.50 ±	0.67 ±
						1.55 SE	3.06 SE	2.54 SE	3.25 SE	4.40 SE
						0.07 SE	0.18 SE	0.12 SE	0.19 SE	0.57 SE
	P5	11-; 13-MeC25	34.36		25.33	3.044 ±	2.48 ±	2.13 ±	1.69 ±	1.66 ±
	P18	n-C29	39.96	*¤#	29.00	2.25 ±	1.86 ±	1.72 ±	1.65 ±	1.69 ±
						0.59 SE	0.26 SE	0.39 SE	0.58 SE	0.55 SE
						0.29 SE	0.22 SE	0.22 SE	0.20 SE	0.57 SE
	P6	3-MeC25 + X-C26:1	34.99	*¤	25.74	3.37 ±	3.29 ±	3.78 ±	3.73 ±	3.80 ±
	P19	13-; 11-; 9-; 7-MeC29	40.41	*¤	29.39	2.25 ±	2.26 ±	1.99 ±	1.85 ±	2.02 ±
						0.43 SE	0.31 SE	0.39 SE	0.71 SE	0.87 SE
						0.18 SE	0.22 SE	0.19 SE	0.19 SE	0.43 SE
	P7	n-C26	35.40	¤⧫#	26.00	0.80 ±	1.13 ±	1.25 ±	1.23 ±	1.32 ±
	P20	5-MeC29 + 11-,15-	40.49	¤⧫#	29.71	0.64 ±	1.03 ±	1.62 ±	1.91 ±	2.04 ±
						0.61 SE	0.09 SE	0.16 SE	0.16 SE	0.19 SE
		diMeC29				0.12 SE	0.11 SE	0,45 SE	0.39 SE	0.51 SE
	P8	X-C27:1 + X'-C27:1	36.64		26.78	8.78 ±	11.25 ±	12.16 ±	14.75 ±	13.12 ±
	P21	X,X'-diMeC31	43.69		31.63	0.47 ±	0.67 ±	1.12 ±	1.43 ±	1.60 ±
						1.17 SE	2.96 SE	2.90 SE	3.42 SE	3.36 SE
						0.08 SE	0.08 SE	0.24 SE	0.31 SE	0.54 SE
	P9	X''-C27:1	36.74		26.84	0.62 ±	0.61 ±	0.56 ±	0.60 ±	0.61 ±
						0.19 SE	0.38 SE	0.19 SE	0.15 SE	0.27 SE

Table S2 .

 S2 P-values obtained by pairwise comparisons for CHCs quantities between modalities.C0: callows on their first day [between 0 and 48 hours], N: nest materials and W: workers. Pvalues were adjusted by the Tukey method. Bold values are statistically significant (p < 0.05).

			C0	N
	Alkanes	N	0.043	-
		W	0.130	0.860
	Alkenes	N	0.005	-
		W	0.840	0.001
	Branched alkanes	N	0.950	-
		W	< 0.001	< 0.001

Table S3 .

 S3 Mean quantities (± SE) calculated for callows on their first day [between 0 and 48 hours], nest materials and workers.

		C0	N	W
	Alkanes	0.016 ± 0.007	0.004 ± 0.001	0.004 ± < 0.001
	Alkenes	< 0.001 ± < 0.001	0.003 ± < 0.001	0.013 ± 0.004
	Branched alkanes	0.003 ± < 0.001	0.004 ± 0.001	0.011 ± 0.003

Table S6 .

 S6 Mean quantities (± SE) calculated for callows at different ages: C0, C2, C4, C6, and

	C8.					
		C0	C2	C4	C6	C8
	Alkanes	0.016	0.007	0.007	0.004	0.003
		± 0.007	± 0.002	± 0.002	± 0.001	± < 0.001
	Alkenes	< 0.001	0.012	0.013	0.014	0.014
		± < 0.001	± 0.004	± 0.004	± 0.004	± 0.004
	Branched alkanes	0.003	0.004	0.006	0.006	0.007
		± < 0.001	± < 0.001	± 0.001	± 0.001	± 0.001

Table S7 .

 S7 Mean quantities (± SE) calculated for callows. Callows were placed in different conditions: Callow only (C), Callow-Nest (CN), Callow-Worker (CW), and Callow-Worker-

	Nest (CWN).				
		C	CN	CW	CWN
	Alkanes	0.004	0.008	0.011	0.006
		± 0.001	± 0.002	± 0.005	± 0.002
	Alkenes	0.014	0.041	0.031	0.025
		± 0.004	± 0.010	± 0.010	± 0.009
	Branches alkanes	0.006	0.009	0.009	0.010
		± 0.001	± 0.002	± 0.002	± 0.002
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