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Fig.1 Phylogenetic tree based on core gene sequences
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Phenotypic and genotypic analysis of

helveticus

Analysis of Genetic Differences between Lactobacillus helveticus Strains Based on Whole—genome
Sequencing, Taking Lactobacillus helveticus H9 and H10 as Example

Hu Richa, Li Weicheng,
(Inner Mongolia Agricultural University, Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education;

Lii Ruirui, Zhang Heping”
Key Laboratory of Dairy Products Processing, Ministry of Agriculture and Rural Affairs; Inner Mongolia Key Laboratory of
Dairy Biotechnology and Engineering, Hohhot 010018)
Abstract  Objective: Lactobacillus (L.) helveticus is one of the important starters and widely used in cheese and fer-
mented milk drink. This study aimed to analysis the genetic background and genomic differences of L. helveticus strains,
taking L. helveticus H9 and H10 as example, which would lay the genetic foundation for the identification and develop-
ment of L. helveticus strains. Method: Taking L. helveticus H9 and H10 as examples, combined with the complete
genome of other 16 strains of L. helveticus in the NCBI database, the genetic differences between strains were explored
by comparative genomic methods. Result: There were diversity in genome size and the number of plasmid, CDSs, tRNA
and rRNA among different L. helveticus strains. Phylogenetic analysis showed that L.helveticus H9 and L. helveticus H10
clustered in different evolutionary branches, and the L. helveticus H9 has closer phylogenetic relationship with industrial
starter strains L. helveticus CNRZ32 compared with L. helveticus H10. The average nucleotide identity (ANI) clustering
result almost consistent with the phylogenetic tree. L. helveticus H9 and L. helveticus H10 were clustered in different
groups and the genomic sequence consistency between fermented dairy product isolates were lower than homo—feces/gut
isolates. Comparing with L. helveticus DPC4571, the genomic sequences of L. helveticus H9 and L. helveticus H10 both
had certain fragments insertion, deletion and inversion. There were differences between the specific functional genes of L
helveticus H9 and L. helveticus H10, which of L. helveticus H10 were more involved in amino acid and energy
metabolism. Conclusion: Analysis of L. helveticus genome information by comparative genomic methods found genetic dif-
ferences among different L. helveticus strains.

Keywords Lactobacillus helveticus; complete genome sequence; comparative genomics



