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Product Description

Biofilms are complex structures, which adhere to
surfaces and comprise of one or more types of
bacteria and fungi. They form an extracellular matrix
(ECM) which is generally composed of secreted
polymers such as exopolysaccharides (EPS),
extracellular DNA (eDNA), peptides and lipids.!

Biofilms may form on a wide variety of biotic and
abiotic surfaces including living tissues, medical
devices (such as catheters), water system pipes,
plants (roots) and aquatic systems.2:3

The EPS produced by certain bacterial strains forms a
biofilm that provides resistance to antibiotics and
increased tolerance to harsh conditions, such as pH,
osmolarity, temperature, nutrients scarcity,
mechanical and shear forces.*>

In addition to being a major issue in hospital and
industry settings, the biofilm structure has also been
shown to pose a problem in the field of
Metagenomics. Many microorganisms present in
natural environments reside in biofilms and are
therefore not accessible using standard DNA
extraction protocols. Mechanical methods used for cell
lysis can increase the efficiency of DNA extraction, but
can also break the DNA, resulting in lower quality and
quantity of DNA extracted from biofilm samples. This
may, in turn, introduce bias into the analysis and the
results will not represent the whole population of
bacteria in the sample.®8

The ExoPolyzyme is a mixture of seven enzymes that
break down different components residing in ECM,
such as EPS’s and lipids. Each of these enzymes has
been previously used to inhibit or remove biofilm.?-15

It can be used in biofilm research and as a gentler
method for removing the EPS and lipids from the ECM
in metagenomic protocols, providing better access to
the bacterial cells within the biofilm and eDNA.
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Data has shown that cell lysis using gentle methods,
such as MetaPolyzyme (MACA4L) can provide longer
DNA molecules that are suitable for sequencing
applications.16:17

ExoPolyzyme components:

* a-Amylase - 2552 units/vial
* Cellulase - 240 units/vial

*  B-Glucosidase - 2 units/vial
« Lyticase - 336 units/vial

+ Alginate lyase - 91 units/vial
« Lipase - 200 units/vial

*  Hemicellulase - 30 units/vial

a-Amylase (from Bacillus sp.)

a-Amylase belongs to the glycoside hydrolase family
13. It is an enzyme that hydrolyzes a-1,4 glycosidic
bonds present in the inner part (endoamylase) of the
amylose, or amylopectin chain such as starch and
glycogen.!8

Cellulase (from Trichoderma sp.)

Cellulases are responsible for cellulose degradation
by hydrolyzing the B-1,4-glycosidic bonds. It
catalyzes cellulose, hemicellulose, lichenin, and
cereal B-D-glucans molecules into monosaccharides
such as B-glucose, or shorter polysaccharides

and oligosaccharides.!®

B-Glucosidase (from almonds)

B-Glucosidase (also known as B-D-Glucoside
glucohydrolase) is a glycoprotein that hydrolyzes
terminal, non-reducing B-D-glucosyl residues and
releases B-D-glucose.??
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Lyticase (from Arthrobacter luteus)

Lyticase catalyzes fungal cell wall by B-1,3-glucanase
and B-1,3-glucan laminaripentaohydrolase activities.?!

Alginate lyase

Alginate lyase degrades alginate through elimination
of the glycosidic bond. It results in humerous
oligosaccharides with unsaturated uronic acid at the
non-reducing terminus and unsaturated uronic acid
monomers.22

Lipase (from Candida rugosa)

Lipases breaks down triglycerides into free fatty acids
and glycerol by catalyzing the hydrolysis of the ester
bonds in triglycerides.?3

Hemicellulase (from Aspergillus niger):

Hemicellulase is a group of enzymes that includes
glucanases, xylanases and mannanase. It's
responsible for the degradation of hemicelluloses,
which are heteropolysaccharides such as various
xylans and mannans by catalyzing -1,4-glycosidic
bonds.24

Precautions and Disclaimer

For R&D use only. Not for drug, household, or
other uses. Please consult the Safety Data Sheet
for information regarding hazards and safe
handling practices.

Storage/Stability
Store this product at -20 °C.

Preparation Instructions

1. Dissolve one vial in 4 ml PBS x1. The PBS should
be free of calcium chloride and magnesium
chloride (D8537).

2. This amount can be used for approximately
25 reactions in a 96 well plate (150 pL per well).
However, individual optimization should be
performed for each biofilm assay.

3. Incubate at 37 °C for at least two hours for
optimal lysis.
Note: The ExoPolyzyme results in
non-specific background in crystal violet biofilm
assays. Heat inactivated ExoPolyzyme
(95 °C for 10 minutes) may be used as a blank
control for crystal violet assays.

MBDO0064pis Rev03/24

References

1.

10.

11.

12.

Flemming, Hans-Curt, et al. "Biofilms: an
emergent form of bacterial life." Nature Reviews
Microbiology 14.9 (2016): 563-575.

Donlan, Rodney M., and J. William Costerton.
"Biofilms: survival mechanisms of clinically
relevant microorganisms." Clinical microbiology
reviews 15.2 (2002): 167-193.

Hall-Stoodley, Luanne, J. William Costerton, and
Paul Stoodley. "Bacterial biofilms: from the
natural environment to infectious diseases."
Nature reviews microbiology 2.2 (2004): 95-108.

Costerton, J. William, Philip S. Stewart, and E.
Peter Greenberg. "Bacterial biofilms: a common
cause of persistent infections." science 284.5418
(1999): 1318-1322.

Stewart, Philip S., and J. William Costerton.
"Antibiotic resistance of bacteria in biofilms." The
lancet 358.9276 (2001): 135-138.

Moss, Eli L., Dylan G. Maghini, and Ami S. Bhatt.
"Complete, closed bacterial genomes from
microbiomes using nanopore sequencing." Nature
biotechnology 38.6 (2020): 701-707.

Poptsova, Maria S., et al. "Non-random DNA
fragmentation in next-generation sequencing."
Scientific reports 4.1 (2014): 4532.

Knierim, Ellen, et al. "Systematic comparison of
three methods for fragmentation of long-range
PCR products for next generation sequencing."
PloS one 6.11 (2011): e28240.

Craigen, Bradford, Aliza Dashiff, and Daniel E.
Kadouri. "The use of commercially available
alpha-amylase compounds to inhibit and remove
Staphylococcus aureus biofilms." The open
microbiology journal 5 (2011): 21.

Loiselle, Melanie, and Kimberly W. Anderson.
"The use of cellulase in inhibiting biofilm
formation from organisms commonly found
on medical implants." Biofouling 19.2 (2003):
77-85.

Banar, Maryam, et al. "The efficacy of lyticase
and B-glucosidase enzymes on biofilm
degradation of Pseudomonas aeruginosa
strains with different gene profiles." BMC
microbiology 19 (2019): 1-10.

Ghadam, Parinaz, Fatemeh Akhlaghi, and Ahya
Abdi Ali. "One-step purification and
characterization of alginate lyase from a clinical
Pseudomonas aeruginosa with destructive
activity on bacterial biofilm." Iranian journal of
basic medical sciences 20.5 (2017): 467.



13. Singh, Rahul, et al. "Affordable oral health care:
dental biofilm disruption using chloroplast made
enzymes with chewing gum delivery." Plant
biotechnology journal 19.10 (2021): 2113-
2125.Lee, Jin-Hyung, Yong-Guy Kim, and Jintae
Lee. "Thermostable xylanase inhibits and
disassembles Pseudomonas aeruginosa biofilms."
Biofouling 34.3 (2018): 346-356.

14. Blakeman, Jamie T., et al. "Extracellular DNA
provides structural integrity to a Micrococcus
luteus biofilm." Langmuir 35.19 (2019):
6468-6475.

15. Tighe, Scott, et al. "Genomic methods and
microbiological technologies for profiling novel
and extreme environments for the extreme
microbiome project (XMP)." Journal of
biomolecular techniques: JBT 28.1 (2017): 31.

16. Zhang, Lei, et al. "Comparison analysis of
different DNA Extraction methods on suitability
for long-read metagenomic nanopore
sequencing." Frontiers in Cellular and Infection
Microbiology 12 (2022): 919903.

17. Tiwari, S. P., et al. "Amylases: an overview with
special reference to alpha amylase." J Global
Biosci 4.1 (2015): 1886-1901.

18. Acharya, A., et al. "Isolation and screening of
thermophilic cellulolytic bacteria from compost
piles." Scientific world 10.10 (2012): 43-46.

19. Singh, Gopal, A. K. Verma, and Vinod Kumar.
"Catalytic properties, functional attributes and
industrial applications of B-glucosidases." 3
Biotech 6 (2016): 1-14.

20. Ribeiro, Ricardo A., et al. "Yeast adaptive
response to acetic acid stress involves structural
alterations and increased stiffness of the cell
wall." Scientific reports 11.1 (2021): 12652.

21. Ertesvag, Helga, et al. "Biochemical properties
and substrate specificities of a recombinantly
produced Azotobacter vinelandii alginate lyase."
Journal of bacteriology 180.15 (1998):
3779-3784.

22. Salah, Riadh Ben, et al. "Biochemical and
molecular characterization of a lipase produced
by Rhizopus oryzae." FEMS microbiology letters
260.2 (2006): 241-248.

23. Koshland Jr, D. E. "Stereochemistry and the
mechanism of enzymatic reactions." Biological
reviews 28.4 (1953): 416-436.

The life science business of Merck operates
as MilliporeSigma in the U.S. and Canada.

Notice

We provide information and advice to our customers
on application technologies and regulatory matters to
the best of our knowledge and ability, but without
obligation or liability. Existing laws and regulations
are to be observed in all cases by our customers. This
also applies in respect to any rights of third parties.
Our information and advice do not relieve our
customers of their own responsibility for checking the
suitability of our products for the envisaged purpose.

The information in this document is subject to change
without notice and should not be construed as a
commitment by the manufacturing or selling entity, or
an affiliate. We assume no responsibility for any
errors that may appear in this document.

Visit the tech service page at
SigmaAldrich.com/techservice.

Warranty, use restrictions, and other conditions of

sale may be found at SigmaAldrich.com/terms.

For the location of the office nearest you, go to

SiamaAldrich.com/offices.

Merck and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.

All other trademarks are the property of their respective owners. Detailed information on

trademarks is available via publicly accessible resources.

© 2024 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved.
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