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Introduction
The new frontiers of microbial ecology are concerned
med with

are involved in a complex ecosys
environmental conditions ?e.g., chanyg:smi);] t;léc:;roas food, a::: hmi""bes
temperature, the addition of a starter culture or t‘;lCSs Parameterg W the
agents) can affect the development and functionin € use of amin',islora g
throughput (HT) amplicon target sequencing is moi (f’f micr0bio,a°;?.bial
study the microbiota (targeting the 16S gene) of the fc Tequently ap;.)h o
correlation between the external perturbations and ot‘;]ds In order to f?:dto
microbial composition (Ferrocino and Cocolin 20° evolution of tha
methodology to analyze HT amplicon data is fimited b ::17)' he currenet
a de novo clustering approach, relying on the clusteriz efcommon use of
operational taxonomic units (OTUs) at 97% or 99% of Sgl o.l sequences intg
Large areas of the 16S reference tree offer a poor taxononn:‘I arity thresholg
to lack of such isolated representatives and the clusterin ol?t resomi({n fe
phylo_genet{cally mixed units. This approach makes it fifﬁcirlltrf Su'hmg'in
organisms 1n communities that differ from each other by a VO entiy
number of .nucleotides. The 16S rRNA gene has limited speciﬁcitery :n']a'“
very sensitive, since a single nucleotide difference at the 16S rR)II\J)/Ixe I;nls
level can predict remarkable genomic variation (Eren et al., 2013). Ur%lik:
clustem.)g.me.thods,. which compare all the positions in sequence reads to
i?:;fisfi Sl(;mlar}:’ty, ollgqtyplng u.tlhze.s the nucleotide positions that hgve been
ed as the most information-rich by Shannon entropy calculations and

allows resolution at a species level or even below (Eren et al. 013).
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o was used in cnvironmcma\ studies as a tool to identift

\)’{““‘"‘ - across samples (De Filippis et al., 2016) or \y
Japtation cfficiency of strains of the same spcc'\cos
xpand the scope of oligotyping and

R»“"“‘L'J 16V jigferent
0TV e 91t n this study We ©
Ive key microbial diversity among

ab t .
'J‘i,-ct‘ n: et al ?;031(7c)a ucccssfu\\y reso
15“'“,?15"31" e cco\ogiCﬂ“Y important microbial taxa in the food matrix in
dﬂ::cric"“y and ter 143 of the distribution of a specific taxon in a food-
W™ hav
ger !
;ilscd Syswm 4
ethods )
\meri"s o +d systems were an_a\yzed throyxgh ripening or storage to
Thee dnferc e microbial community due to different process parameters
165655 chifts ﬁmicl‘Obial agents (i) and the addition of a starter culture.
B he use? pmducing Lard d’Amad were selected. Two plants,
process characterized either by low maturation
a low NaCl

i) _ farm
U rhree :c industrial
10% NaCl, 2°C)) or by using

i)
rcﬂcctmg : (plam A .
4 1t B [2.5% NaCl, 4°C}) were selected, while the third was
lant C [30% NaCl, 8°CY). Lard

ompe atur
‘Concemratlgg ;aa“ artisanal process (p
Chammr::,efe obtained at time O and after 7, 15, 30, 60, and 90 days of
P © (Ferrocin® et al., 2017)-
maluragswaks re-treated with aqueous ozone (AO) or electrolyzed water
i eeand ’ packed- After storage at refrigerated condition the
o d over 15 days. Analysis of volatile compounds by

. t0 Was analyz€

- robio
mg‘{\’;’é was also assessed (Botta et al., 2017).
G nta rter culture during Sataw-

i) Lambacillus plantarum was 9sed as a sta
‘ mentation (fermented stink bean in brine, made with Parkia
(S) and plus

Dong . .
TwoO fermentations were performed: spontaneous

_The brine microbiota was analyzed throughout fermentation for

16S HTS a

nd by GC-MS (Jampaphaeng ef al., 2017).
re collected across time/condition and were subjected to nucleic
followed by

PCR amplification of the V3-V4 region of the
d then sequenced on 2 MiSeq Illumina platform. The
quality filtered an

d an OTUs clustering approach was then
in OTUs. Reads from selected OTUs were ther
is was

used to find only th

focusing on
required 10 appe
ast 0

gamples W€
acid extraction
16S rRNA an
sequences Were
applied to select the ma
extracted and the Shannon entropy analys
significant discrimination in sub-species (oligotypes) by
yariable sites. To minimize the noise, each oligotype was
in at least 1 sample, occur in more than 1.0% of the reads for at le
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sample, represent d minimum ot 500 reads M .
combined, and have a .nms‘ abundant unique se Option) :
abundance of 50. l‘;lil\\|§c Wilcoxon tests were u:‘?c-
sigmificant differences in specitic oligotype :;;d i orgr 0 Minjpr'

) llnduan 'ln d\‘lc n‘“fn

samples time (reatment. Spearman correlation wag al ac
ohgotype and VOCs. S also u“c“:é\rqing Ing
B hQ ly
o
Results &
i) The main faxa identified in lard samples b
Y se
qQueng;
In;

) h.i,,(-,()haclcrj}r/m.\‘unii, Psychrobacter, Staphylococe,

p;‘-,,‘/‘mmnm_/i'ngi, Brochothrix, Halomonas %!nd y,-;)lf'.v .
their relative abundance distinguished samples from 't;]‘) and dipf'er- Scigy;
The composition of the microbiota was more similar g € ndivigy, ey jy
(industrialized process) and was characterized by thmol?g Plantg Plan
taxa recognized as undesired bacteria in food PFOCZ h~lgh°’ re e:ndB
After Entropy analysis reads of Acinetobacter an;Slng CnVironm, e
extracted and analyzed. A higher number of oligotypes Halomey,, “flls
Acinetobacter. 9 oligotypes were more abundant in A sa was founq wil::e
2°C] (FDR <0.05), while 10 prevailed in B samples [2 S'ymﬁles [10% Nacli1
4 oligotypes were characteristic of C samples. Seven I.Jal0 aCl; 4%, 0nl§
were found more abundant in A samples while 4 charac(;m(')nas Oligotypes
?nd only 3 were associated with C samples [30% NaCl 8°Cenzed B sampl

ii) The targeted HT amplicon sequencing conducted on bee]f. i
Pseudomonas fragi as the most frequent species beforeSteak i
treatments with AO and EW, as well as in the untreated comraqd aflr t
treatments did not reduce its overall presence, but they did af(f) tT k}.]e Firy
species distribution of its oligotypes. The oligotype analysisecoft ; o
showgd a tgtal of 32 oligotypes, 9 of which associated with E\{ngzl
assog:at.ed with AO and 3 with the control. When the correlation betweer{P
fragi oligotype abundance and VOC profiles was analyzed, it was possiblé
to ol?serve several positive correlations between specific oligotypes and

Xf)lanle CO{'ﬂp()lmdS considered as a spoiler marker.
jiii) The microbiota of Sataw-Dong during fermentation
lpi/amar‘um as a starter culture revealed the dominance 0
o ;::/;ﬂrilgsfnslsff indicating these taxa adapted well in ,
clearly inﬂuenchavengd the mlcro!)lota gfter 1 day of fermentanondatl;‘e
presence of 53 oligot profies. Oligotyping of L. / ek Showedance

ypes, however when comparing the relative abun

quopry m “L‘rg

with the use of L
f L. plantarum ad
brines. Using
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a
B f pu o sl'\f (4 : A
go,y “q with ;hus indicaun

st . men .
e8! M€ o when compare

iated with gpontancous fermentation and 5 with the
N “gs.ot,lJ HR<0.05). The corrclation analysis  between
jation |4 VOCs showed a strong correlation with oligotype
jance & ation and esanoic and nonanoic acid as well
ga higher fermentation of carbohydrates and
gisulfide: “,“r_containing amino .acids. On \hc.(?\hcr hand oligotypes
s % gation o su ntaneous fermentation were p}m\\\/c\y correlated with
g0 4 with spe nal and pentanon. Sensorial analysis showed that
ived a positive response in

qtlc
‘l ponandl L w-Dong significantly rece
¢ 4 with the natural ones.

s ance
of g abun®® oo ferment

{ environmental conditions induce a
ain level and different biotypes can
selec‘iof‘ Y ; metabolic behaviors that can drastically affect the final
have giffere™ " e products (Ercolini et al, 2010). The use of
charactepsncS novel computationa\ method, can elucidate subtle diversity
oligo.typ'“g%:al operational units of classification or clustering approaches
within tlﬁ:m‘e 16S data information. Here we used this approach to assess
affect the distribution of the

ges in process parameters can
and how this difference can affect the final characteristics of the

roducts. we found that changgs in the process paramct'crs (salt

Eoncemration and temperature) during lard (?’ Arnad manufacturing select

the abundance of the oligotypes, clearly showing that the traditional method
used to produce cured and ripened lard is effective in reducing the
abundance of spoilage bacteria compared with industrial manufacturing. An
oversimplified classification of taxa in a homogeneous OTU cannot disclose
the possible strain-specific response to treatments, or the strain-specific
relationship to VOCs. Analyzing two different food based systems (meal
weated with antimicrobial agents and inoculated fermented beans) Wi
clearly observed that different oligotypes from the same species showe:
distinctive correlation patterns  with their volatilome. The selectiy
development was therefore observed to be responsible for the sensori
characteristics of the final products.
In conclusion this tool can also be easily applied 10 foo
?‘3‘: ;obascert'flin an assoc'\a‘tiop be}ween an oligotype and 2 process, olr
ey etter idea of the distribution of a specific taxon in food-ba
m. A modulation of the main factors during food preparation
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+ of the microbiota and requj

2/ \Iopn‘c] . . ) .
. of the dEVETE T ity from the microhin,. = &
udy in O oy,
¥ oligotyping, : |
; 0 ee CrokL:
g amp!! i 0b
mwnl&lliol VOC'\ J()lﬂ.
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