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Cellulose producing bacteria and where found them

o

 Cyanobacteria: Nostoc and Anabaena; A% €. ¥ W=,

* Enterobacteriaceae: Escherichia and B O
Salmonella;

 Pseudomonodaceae: Pseudomonas

* Acetobacteracea: Komagataeibacter

Romling and Galperin. 2015 Trends in Microbiol. 23(9), 545-557




Kombucha tea as reservoir of cellulose

producing bacteria

Kombucha tea:

* Yeasts: help bacteria in the fermentation
process producing glucose, fructose and
ethanol

e Bacteria oxidize glucose into gluconic
acid and polymerize it for cellulose
production
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Arikan et al., 2020 Food Microbiol and Safety




Main project activities and outputs

Time line
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* K2G30 genome was sequenced and

analyzed

* Phenotypic data were obtained

Gullo M, La China S, Falcone PM, Giudici P (2018) App! Microbiol
Biotechnol 102, 6885-6898. https://doi.org/10.1007/s00253-018-
9164-5

La China, S., Zanichelli, G., De Vero, L, Gullo M (2018) Biotechnol
Lett 40, 1289-1302 https://doi.org/10.1007/s10529-018-2591-7
Gullo M, La China S, Petroni G, Di Gregorio S and Giudici P

(2019) Front. Microbiol. 10:58. doi: 10.3389/fmicb.2019.00058

K1G4 genome was sequenced and
analyzed

Phenotypic data were obtained
Comparative genomics

La China S, Bezzecchi A, Moya F, Petroni G, Di Gregorio S, Gullo M
(2020) Biotechnol Lett 42, 807-818
https://doi.org/10.1007/s10529-020-02811-6




K1G4 and K2G30 roots

JUnimore Microbial

Culture Collection
L V . \_U]“ i ¢ K1G4 and K2G30 came from a dataset of
e S 184 isolates

«+¢ biomics

e The strains were selected based on
phenotypic traits, as colony morphology,
Gram stain, ethanol oxidation and acetic

acid production

e Collected isolates were stored in the
Unimore microbial culture collection

K. xylinus K2G30 = UMCC 2756
K. xylinus K1G4 = UMCC 2947




VeSS
6¢O0I
8Vl
LA
vV ol
0TV
6V
SV
STV
6€90
viooi
0esn
129
[43or4/]
TEODI
LY
890
950
SOU
IO
OO
8€OUN
9€90
SEDD
90
1901
11901
oTon!
901
LYV
IV
SYVo!
EEVOI
eVl
8V
SOTH
€O
vZom
€O
[a4o) %
¢OT
VEVT
STOOI
95T
21%!
VDI

The cellulose production yields was highly variable among all isolates

Candidate strain were selected based on bacterial cellulose production
The most abundant yield was obtained by the strain K2G30
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Genotyping study

* The isolates were genotyped in order to detect the number of strains

* The genotyping was performed using the (GTG); REP-PCR, analyzing the interspersed GTG
repetitive regions

* In comparison, also the ERIC rep-PCR was applied to improve the accuracy of typing
approach
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(GTG). and ERIC rep-PCR fingerprint
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3 months Kaust project

 Temporal metabolic pathways reconstruction
* How the metabolism shifts using different carbon
source?
 Which are the main metabolic differences among the
strains?
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K2G30 as an industrial microorganism - promising

applications from functionalized composites

Characterization of bio-nanocomposite films based on gelatin/polyvinyl
alcohol blend reinforced with bacterial cellulose nanowhiskers for food
packaging applications

Hossein Haghighi ™ -1, Maria Gullo™', Salvatore La China®, Frank Pfeifer ",
Heinz Wilhelm Siesler ", Fabio Licciardello °, Andrea Pulvirenti **

Sulfuric acid
hydrolysis

Bacterial cellulose BCNW
nano whisker (BCNW) freeze dried
aqueous suspension

(Komagataeibacter xylinus)

N
avY

Gelatin/Polyvinyl alcohol
reinforced with BCNW
(1-10% wiw)

Characterization for Food Packaging Applications
(TEM, XRD, SEM, FT-IR, Thickness, Mechanical, Optical, Water Barrier)

Haghighi et al. 2020 Food Hydrocoll.

Mechanical and structural properties of environmental green
composites based on functionalized bacterial cellulose

S. Barbi, C. Taurino, S. La China, K. Anguluri, M. Gullo, M. Montorsi

Obtaining BC from K2G30 strain
Scaling up & J
. T w— w— W

BC produced

Test tube cultivation

Optical imaging
FT-IR analysis

Barbi et al. 2020 Cellulose (pre-Proof)



Conclusions

* Isolates from Kombucha tea were analyzed from phylogenetic point of view,
discriminating at strain level

* Two strains from the 46 isolates were deeper tested using different approaches (at
genome level and phenotypically)

* The tested strain will be used in a future study to understand all the metabolic changes
that occur during time (cultivation period) and when the different carbon sources are
supplied

 Three promising composites were formulated based on the cellulose produced by
K2G30
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