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Forward
overhang:5’TCGTCGGCAGCGTCAGATGTG
TATAAGAGACAG-[locus-specific sequence]

Reverse
overhang:5’GTCTCGTGGGCTCGGAGATGT
GTATAAGAGACAG-[locus-specific
sequence].
voul 055 by L.ys AmpliconPCR sl
oLl gl el 31 s slopl s e DNA 51 (eng/pl)
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2. Activation

3. Denaturation

4. Annealing

5. Extension

6. Final extension
7. dual indices

8. Activation

9. Denaturation
10. Annealing

11. Extension

12. Final extension
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Forward Primer:
TCGTCGGCAGCGTCAGATGTGTATAAGA
GACAGCCTACGGGNGGCWGCAG

Reverse
Primer:GTCTCGTGGGCTCGGAGATGTGTA
TAAGAGACAGGACTACHVGGGTATCTAA
TCC
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Table 1 A list of index sequences is provided for
generating sample sheets to demultiplex

Index 1 (i7) Sequence

Index 2 (i5) Sequence

N701 TAAGGCGA

S501 TAGATCGC

N702 CGTACTAG S502 CTCTCTAT
N703 AGGCAGAA S503 TATCCTCT
N704 TCCTGAGC S504 AGAGTAGA
N705 GGACTCCT S505 GTAAGGAG
N706 TAGGCATG S506 ACTGCATA
N707 CTCTCTAC S507 AAGGAGTA
N708 CAGAGAGG S508 CTAAGCCT
N709 GCTACGCT
N710 CGAGGCTG
N711 AAGAGGCA
N712 GTAGAGGA

INluminaMiSeq L Js -¥-Y-¢-¥

as iy U S ellluminaMiSeq oLl oL Jis
RO SRR TNK S I I PC R IR G (e R PPt

Wesls ,:JLJ —0-Y

NGS sy ameds oo JIss p—= slmesls

cloud-based software, 2016 Illumina, MSR; L.. 5
23 5 55 56T s, 5 Metagenomics,version;2.4.60.8

a>U 3l T6STRNA clresls 555 o Koo si5lze 5IUT

Table 2 Phenotypic characteristics differentiating lactic acid bacteria isolates of pickled vegetable with
tomato juice at genus level

Genus Lactobacillus ~ Leuconostoc Pediococcus Non-lactic acid bactria genus
Relative abundance 64% 4.5% 5% 26.5 %
Morphology Rods Cocci Cocci Mix
CO, from glucose* + + -
Growth
at 10°C + + +
at45°C + - +
in 6.5% NaCl + + +
in 18% NaCl - - -
atpH4.4 + + +
at pH 9.6 - - -

+ positive; - negative; + varies between species
* . . :
test for homo- or heterofermentation of glucose: - homofermentation, + heterofermentation
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Table 3 Molecular classification results by taxonomic level for pickled vegetable with tomato juice.

Sequencing Statistics

Top Kingdom Classification Results

Total Reads Passing % Reads Passing Classification Number of % Total
Reads Quality Filtering Quality Filtering Reads Reads
306,155 251,357 82.1 % Bacteria 250,843 99.80 %
Classification Rate Summary Unclassified at Kingdom 263 0.10 %
Taxonomic Reads Classified % Total Reads level
Level to Taxonomic Classified to Viruses 251 0.10 %
i Level Taxonomii Level ., phylum Classification Results
Kingdom 251,094 99.90 % Classification Number of % Total
Phylum 250,441 9964 % Reads Reads
Class 250,141 99.52 % Firmicutes 233915 93.06 %
Order 249,148 99.12 % Proteobacteria 14,167 5.64 %
Family 248,206 98.75 % Bacteroidetes 1,109 0.44 %
Genus 244,345 97.21 % Unclassified at Phylum 916 036 %
Species 206,513 82.16 % level
Top Class Classification Results Cyanobacteria 560 022 %
DNA 251 0.10 %
Classification Number of % Total Actinobacteria 249 0.10 %
__ Reads Reads Tenericutes 96 0.04 %
Bacilli 233,456 92.88 % Top Order Classification Results
Gammaproteobacteria 12,496 497 % Classification Number of % Total
Unclassified at Class 1,216 0.48 % Reads Reads
level _ Lactobacillales 231,971 9229 %
Betaproteobacteria 911 0.36 % Enterobacteriales 6,388 2.54 %
Alphaproteobacteria 590 023 % Pseudomonadales 32859 154 %
Flavobacteriia >87 0.23 % Unclassified at Order 2,209 0.88 %
Sphingobacteriia 514 0.20 % level
Nostocophycideae 498 0.20 % Bacillales 899 036 %
Top Family Classification Results Alteromonadales 815 032 %
Classification Number of % Total Burkholderiales 755 030 %
: Reads Reads Flavobacteriales 587 023 %
Lactobacillaceae 214,975 85.530% Top Genus Classification Results
Leuconostocaceae 15,740 626 % Classification Number of % Total
Enterobacteriaceae 6,388 2.54 % Reads Reads
Unclassified at Family 3,151 1.25 % Lactobacillus 193,848 77.12 %
level Pediococcus 18,889 751 %
Moraxellaceae 3,104 1.23 % Leuconostoc 14’093 561 %
Pseudomonadaceae 749 0.30 % Unclassified at Genus 7012 2.79 %
Shewanellaceae 676 027 % level
Flavobacteriaceae 587 0.23 % Acinetobacter 3,016 1.20 %
Enterobacter 2,510 1.00 %
Erwinia 885 0.35%
Dickeya 869 0.35%
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Fig 2 The relative abundance (%) of bacterial species
from pickled vegetable with tomato juice.
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Fig 3 A phylogenetic tree based on next generation
sequencing of 16S rRNA gene amplicons from
bacterial community in pickled vegetable with tomato
juice(sample 1)
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Fig 4 A phylogenetic tree based on next generation
sequencing of 16S rRNA gene amplicons from
bacterial community in pickled vegetable with tomato
juice (sample 2)
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A total of 58 bacteria fromthree fermented vegetables samples were isolated. These isolates were
identified as 64% Lactobacillus, 5% Pediococcus, 4.5% Leuconostoc and 26.5% unclassified bacteria
based on phenotypic characterizations using morphological and biochemical tests. This identification was
completed by culture-independent molecular method based on next-generation sequencing of 16S
ribosomal RNA gene amplicons. The V3 and V4 regions of 16S rRNA gene were amplified and
sequenced using IlluminaMiSeq platform. These data were analyzed employingBaseSpace software
andGreengenes database. The analysis revealed 77.12% Lactobacillus, 7.51% Pediococcus, 5.61%
Leuconostoc, 1.20% Acinetobacter, 1.00% Enterobacter, 0.35% Erwinia, 0.35% Dickeyaas the
predominant genera and 2.79% unclassified bacteria. At species level, 19.32% Lactobacillus brevis,
15.71% Lactobacillus japonicus, 13.25% Lactobacillus pentosus, 10.26% Lactobacillus senmaizukei,
4.6% Lactobacillus  plantarum, 2.65% Leuconostocmesenteroides and 2.32% Lactobacillus
acidifarinaeand  17.26%  unclassified Dbacteria were identified. =~ The same identification
resultswereobtainedby both phenotypic andNext- generation sequencing assays at genus level.In this
study, application of next generation sequencing in identification of whole microbial community of this
fermented product revealed that lactic acid bacteria include Lactobacillus, Pediococcusand Leuconostoc as
dominant flora, were involved in fermentation process. Non-lactic acid bacteria such as
Acinetobacter,Enterobacter,Erwinia and Dickeyageneramayplay important role in fermented pickled
vegetable with tomato juice ripening. Moreover, probiotic bacteria such as Lactobacillus
plantarum, Lactobacilluspentosus, Leuconostocmesenteroides and Lactobacillus breviswere identified in
this fermented product.
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