OPTIMIZATION OF TECHNIQUES FOR THE ANALYSIS OF GUT MICROBIOME USING A DOG MO
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INTRODUCTION Studies of the microbiome have become quite popular in recent years. The gut microbiome play a role in host physiology, metabolism and nutrition, among others. Standardization of the
techniques -including sample storage, DNA isolation, library preparation approach, sequencing and bioinformatics in microbiome studies - is fundamental. In recent years, dog has to be proven to be the

most excellent model for the study of intestinal microbiome and complex diseases.
METHODS In this pilot project, the fecal microbiome of a 13 years old healthy dog (a Hungarian purebred dog: Pumi) was analyzed. The DNA isolated from the

stool sample using four different purification

kits (Qiagen (Q) QlAamp Fast DNA Stool Mini Kit, Invitrogen (l) PureLink™ Microbiome DNA Purification Kit, Macherey-Nagel (MN) NucleoSpin DNA Stool Mini kit, ZymoResearch (ZR) ZymoBIOMICS DNA
Miniprep Kit). DNA samples were then used to generate libraries for short- and long-read sequencing. The 16S-based amplicon sequencing (V1-V2, V1-V3, V3-V4) was carried out on lllumina MiSeq, and

(V1-V9) on Oxford Nanopore Technologies MinlON, as well as on Pacific Biosciences Sequel lle platforms. Shotgun sequencing approach was also applied.

The V1-V3 libraries were prepared with the

PerkinElmer NEXTFLEX® 16S V1-V3 Amplicon-Seqg Kit. The Quick-16S NGS Library Prep Kit from ZymoResearch was applied to generate V1-V2 and V3-V4 libraries. The V1-V9 libraries for full-length 16S
sequencing on long read sequencing platforms were produced by using the 16S Barcoding Kit from Oxford Nanopore Technologies (ONT) and by using the SMRTbell Express Template Prep Kit 2.0 from

Pacific Biosciences (PacBio). The DNA Prep Kit (lllumina) was used for the generation of shotgun libraries. The following software packages and
(https://github.com/jenniferlu717/KrakenTools), Emu (https://gitlab.com/treangenlab/emu), EPIZME (ONT) and DADA2 v.1.18 (https://benjjneb.github.io/dada?2

tools were used for the analysis: Kraken

/)-

Analysis of DNA and libraries: 1) quantity - Qubit 4.0 and Qubit HS DNA Assay Kit (Invitrogen/Thermo Scientific); 2) quality: Agilent TapeStation 4150, D1000 ScreenTape and Genomic DNA ScreenTape
ReEsuLTs DNA purification kits produce different total DNA concentrations. We also found significant effect of DNA isolation kits on DNA purity and integrity. Three from the four DNA isolation kits provided

good quality DNA for high throughput sequencing with non-significant differences in the number of reads recovered, alpha, or beta diversity. One of the

tested DNA purification method resulted in

significantly different DNA vyield in the case of the technical parallels. Our data shown that both the choice of isolation and library preparation (sequencing approaches), as well as the bioinformatics

significantly affected the Firmicutes to Bacteroidetes ratio. All taxonomic levels are affected by the applied methods.
CoNcLUsioN Our results are in a concordance with other microbiome studies suggesting that the applied DNA extraction techniques could bias results. The choice

of DNA isolation kits, library preparation and

sequencing approaches, as well as bioinformatics pipelines (databases, analysis techniques) has an important effect on the results that has to be taken into account mainly in meta-analyses.
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