High-performance computing lifts the
understanding of insect-based
gut microbiomes
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A Rearing % Background

B Isolation As the flagship species of an emerging insect biotechnology with
the goal to convert organic wastes into a source of insect-based
' “ protein and fat, the black soldier fly (BSF; Hermetia illucens) has

Larvae

awaken popular interest in science and industry. Research
showed, a complex network of microbial gut communities
strongly contributes to waste degradation processes and shapes
the larval environment [1, 2]. However, the lack of a best
practice approach in preparing and analyzing raw sequence data
affects the informative value and reproducibility between studies.
Thus, a comprehensive re-analysis of published data following a
standardized protocol in the context of a meta-analysis could
drastically improve comparability and enable robust conclusions

C A.mplicon across studies (Fig. 1.). The volume of sequencing data and the
16S rRNA o iterative  preprocessing  optimization require for high
V3 5 sequencing computational effort, creating the need for parallelization of
V3-va i i analysis tools on high-performance computing (HPC) platforms.
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a high diversity for sequencing Sn Sn Sn Sn

approaches in terms of sequencing Fig. 1. Overview on the origin of the gathered data. A. During their short lifespan, adults lay clutches of up to 600 eggs from which neonate

platforms, protocols, depth, and larvae hatch after approx. 3 days. B. To study the gut microbiome, the larval gut is in generally dissected before DNA extraction. C. The V4 region
ta rgeted variable regions on the 16S on the 16§ rRNA gene is the most frque!ﬁtly coyered region in the cpllgcted stqdies. D.. (Meta)Data collgcted from public archives and pu.blications
FRNA gene Moreover 3 high Is categorized to construct tables containing environmental and spatial information, which later serve to interpret functional and taxonomic data.
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variability in experimental designs Discussion

incIug:Ii_ng Sample siz_e_, rearing Tab. 1. Unfiltered summary of the collected studies. The
conditions, and composition of fed values of the listed parameters highlight the high Sinking costs with simultaneously increasing

diets was  observed. variation between the published studies. sequencing depths are consequences of
Consequently, binning and processing Parameter Value continuously improving sequencing
datasets with  similar  sequence Number of studies 37 technologies, condensing in the data presented
features was needed. The V4 region Number of samples 1008 by microbiome studies. In cross-study meta

was then isolated for downstream analyses, strongly varying read number and

Studies with unavailable data 6

analyses, as it had been covered by k! o y b o 58 1 27 read quality pose challenges for merging
96% of all suitable studies. After 2 amples/study (mean & sd) - datasets. Especially the drastic increase in data
isolating the most frequently targeted Countries of origin 20 volume while exploring the nature of the data
gene segment, the preprocessed Types of feed 22 constitute  costly and  time-consuming
datasets were merged and prepared Rearing temperature range 20-33 °C computational obstacles. As many sequence
for taxonomic and functional analysis > Types of DNA extraction kits 15 analysis tools lack appropriate HPC compatibility
using GUMPP [3]. % Sequencing platforms 4 and strug(c_::ledwwh parallellzatlon,fi;yr_ther effort;
> Targeted genetic regions 5 are neede to increase efficiency an
. 2 Reads/sample (mean + sd)  9x10* + 1x10° compensate for study-related deficiencies.
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