Studies related to LPS

Immune reactions by infection of microorganism are categorized into
the innate immunity and the acquired immunity. Although the acquired
immunity has high specificity to antigen and can remove the
microorganisms infected efficiently, it shows a disadvantage on that it
needs much time to operate properly. On the other hand, the innate
immunity is able to remove the microorganisms infected by recognizing
the pathogen-associated molecular patterns (PAMPS) in the early stage
of infection and activate the adaptive immune system through a
process known as antigen presentation at the same time. Because the
innate immunity can be applied to treatment of genetic diseases,
development of medicines, and general foods. Recently NIH has
invested 30% of the total amount of research funds and its importance
has been increased.

One of the most important mechanisms of the innate immunity is to
recognize the pathogens infected into the body. The reason is that it
needs to make different reactions inside of the cells in accordance with
the kinds of pathogen. These cells present receptors, contained on the
surface or within the cell. The immune cell activates the genes required
to operate the immune signal delivery system against the pathogen
when a specific protein of the pathogen binds to the receptors. These
cells undergo activation and release inflammatory mediators
responsible for the clinical signs of inflammation.

In this case, which of the genes are activated in immune cells and how

can the genes operate the system of signal delivery? We induced an
immune response after injection of Lipopolysccharide(LPS) into a
drosophila, which is only specifically existing on the cell walls of such
bacteria to see how it works and observed the changes of the genes.
Microarray technology is used for making the observation of changes in
millions of genes that the drosophila has. Finding mutated gene
expression and making mutated drosophila, innate immunity of
drosophila has been studied in comparison with not mutated
drosophila’s characteristics. One of the recent studies demonstrated a
mechanism of the immunoregulation preventing from septicemia or
atopy by controlling overexpression and the principle causing cancer
cells from excessive infection.

Moreover, when it became public knowledge that LPS plays a vital role
in causing Septicemia that may cause a critical damage to various
organs to lead up to death of the patient by highly toxic inflammatory
factors which are hypersecreted from overexpression of the immune
cells in case of serious bacterial infection, the importance to study a
clear action mechanism has been emphasized.

Laboratory studies have successfully demonstrated therapeutic effects
when administering LPS, or synthetic lipid A molecule, including
inhibition of tumor size and growth (Andreani et al. 2007; Chicoine et al.
2001; Kuramitsu et al. 1997; Morita et al. 1996). Morita et al. (1996).
Study related to LPS is expected to use for the development of a next-
generation medicine with regard to cancer or immunosuppressant drug
by using reciprocal control mechanism of the signal delivery system.
Also, LPS of Gram-negative bacteria as a functional material in many
foods. Orally or dermally administered LPS has positive effects such as
being antidiabetic, anti-allergic, anti-dyslipidemia and anti-tumor effects.
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Bacteria have the original prokaryotic characteristics and do not have
the structure such as nuclear membrane, mitochondria, or chlorophyll.
The cell wall is the most remarkable part of the bacteria’s structure in
perspective of immunology and the cell wall maintains the size and the
form of bacteria and protects rupture of the cell from osmotic pressure.
the cell wall’'s structure of gram negative bacteria is comprised of O-
antigen, LPS, periplasm, and peptidoglycan.

The lipopolysaccharide complex
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Lipopolysaccharide is comprised of lipid A, core polysaccharide, and
O-side chain. Lipid A stabilizes the structure of membrane functions as
a poisonous factor. O-side chain is located in the outer area of antigen
and Core polysaccharide includes oligosaccharide directly adhered to
the lipid.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737008/#b2-ehp-117-1344
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737008/#b19-ehp-117-1344
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737008/#b44-ehp-117-1344
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737008/#b77-ehp-117-1344
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737008/#b77-ehp-117-1344

Purpose of LPS(Lipopolysaccharide) Study

LPS is expected to be a new target of antibiotic. Because
Lipopolysaccharide helps bacteria avoid immune system and recognize
each other. Understanding of the process of LPS appearance is
required to design a medicine inhibiting LPS. The immune response
study results of microorganic antigenic carbohydrate obtained from LPS
and LTA may be able to contribute to developing new drug, preventing
from bacterial infection, and innovating therapeutic methods.

What is LPS?

Lipopolysaccharides (LPS), also known as lipoglycans and endotoxin,
are large molecules consisting of a lipid and a polysaccharide
composed of O-antigen, outer core and inner core joined by a covalent
bond; they are found in the outer membrane of Gram-negative bacteria,
and elicit strong immune responses in animals. LPS is well-known for
its important roles in growth or survival of bacteria and especially for its
interactions between the host and the parasite. When bacterial cells are
lysed by the immune system, fragments of membrane containing lipid A
are released into the circulation, causing fever, diarrhea, and possible
fatal endotoxic shock.

Functions of LPS

LPS is the major component of the outer membrane of Gram-negative
bacteria, contributing greatly to the structural integrity of the bacteria,
and protecting the membrane from certain kinds of chemical attack.
LPS also increases the negative charge of the cell membrane and
helps stabilize the overall membrane structure. It is of crucial
importance to gram-negative bacteria, whose death results if it is
mutated or removed. LPS induces a strong response from normal
animal immune systems. It has also been implicated in non-pathogenic
aspects of bacterial ecology, including surface adhesion, bacteriophage
sensitivity, and interactions with predators such as amoebae.

What is Endotoxin?

Endotoxins are part of the outer membrane of the cell wall of Gram-
negative bacteria. Endotoxin is invariably associated with Gram-
negative bacteria whether the organisms are pathogenic or not.
Although the term "endotoxin" is occasionally used to refer to any cell-
associated bacterial toxin, in bacteriology it is properly reserved to refer
to the lipopolysaccharide complex associated with the outer membrane
of Gram-negative pathogens such as Escherichia coli, Salmonella,
Shigella, Pseudomonas, Neisseria, Haemophilus influenzae, Bordetella
pertussis and Vibrio cholerae. Endotoxins represent the pyrogens
(fever-inducing agents) of gram-negative bacteria, pyrogenicity being
probably the first activity of endotoxin recognized. Endotoxins are
endowed with a large spectrum of biological activities that may be
demonstrated in vivo and in vitro. Of these, pyrogenicity, leukopenia
and leukocytosis, induction of the local, generalized Schwartzman
phenomenon, and lethal shock are examples of classical endotoxic
activities.
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LPS Extraction

Although hot phenol extraction and petroleum/chloroform/phenol
extraction methods are widely used in LPS extraction, there are such
disadvantages as the complicated protocol or much time taken to be
extracted. iINtRON’s LPS Extraction Kit enables to extract LPS from
bacteria easily and efficiently in base of the phenol-water extraction
method.

Major characteristics of the LPS Kit

1) The most efficient and easiest way of LPS extraction
2) Can be done within 60 min.

Note:

- The most efficient volume of LPS to maximize its yield is when 2~5ml
of cultured cells were used. Culture the bacterial cells with OD600
value between 0.8-1.2.

- Use proteinase K solution in case that much protein was mixed with
the extracted LPS

1) Centrifuge 5ml of bacterial cells at 13,000rpm for 30 second
2) Add 1 ml of Lysis Buffer and vortex vigorously.
Note : To improve lysis of bacterial cells, vortex vigorously until the cell

clump disappeared.

3) After adding 200ml of chloroform, vortex it vigorously for 10-20 sec.
And incubate it at room temperature for 5min.

4) Centrifuge at 13,000rpm for 10min at 4°C. Transfer 400ml of
supernatant to new 1.5 ml tube.

5) Add 800ml of Purification Buffer and mix well. Incubate for 10 min at
-20°C.

6) After centrifuging the solution at 13,000rpm for 15 min at4°C, remove
the upper layer to obtain LPS pellet.

7) Add 1ml of 70% EtOH and wash the LPS pellet by inverting the tube
2-3 times. Centrifuge the mixtures for 3min at 13,000rpm at 4°C.
Discard the upper layer and dry the remaining LPS pellet.

Note: This is a washing stage to remove impurities such as salts and
etc. Dry the pellet at RT.

8) Add 30-50ml of 10mM Tris-HClbuffer(pH8.0) to LPS pellet and
vortex or pipet it. And dissolve completely the LPS by boiling it for 2 min.

Cell culture volume(OD600=1.0) 2m(10%cells)

Yield of LPS 30ug

Amount of Proteinase K 75ug(2.5p20f 30mg/ ml PK)
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Technical data

* The LPS Extraction Yields

The extracted LPS yields were compared with commercial
control LPS(1mg/ml),Sigma. In this experiment, LPS were
separately extracted from E.Coli(2ml, ODg,,=1.0, Gram
negative pellet and LB broth. Approximately 30ug of LPS were
extracted from pellet.
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Figl. Comparison between the extracted
LPS and the control LPS (commercial,
Sigma)

Lanel: E.coli pellet

Lane2: E.coli incubated LB media

LaneC: Control Sigma LPS(1mg/ml)
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* The LPS Patterns among diverse bacteria
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Fig2. LPS Extraction from diverse bacteria species
LPS were extracted from diverse bacteria using LPS
Extraction kit, then confirmed with SDS-PAGE after silver
staining. LPS Extraction kit is able to use for both the
extraction of LPS and LPS pattern among diverse bacteria
species.

Lanel: S. typhimurium
Lane3: E.coli (0:055)
Lane5: S.gallinarum
Lane7: S. typhimurium
Lane9: E.coli (O:1)

Lane2: S. enteritidis
Lane4: E.coli (0:111)
Lane6: S.enteritidis
Lane8: E.coli(wild type)
Lanel0: E.coli(0:2)

Product Size Cat.No.

LPS(Lipopolysaccharide)Extraction kit 100rxn 17141

Contents Size

Lysis buffer 100ml

Purification buffer 80ml

Il iNtRON's silver staining protocol for staining

of LPS extracted from bacterial cells

+ 10’ Stock solution & 1° Working solution

- 10’ Stock Solution 1’working Solution

Oxidation Periodic acid: 12g (200ml)

Solution Acetic acid: 100ml 10’Stock solution: 20ml
DW: 100ml EtOH: 80ml

DW: 100ml

Staining 1N NaOH: 28ml (250ml)

Solution Ammonium 10’ Stock solution: 15ml
Hyhdroxide 20% Silver Nitrates: 5ml
Solution; 20ml DW: 130ml
DW: 102ml

Developing Citric acid: 0.5g (200ml)

Solution DW: 200ml 10’Stock solution: 20ml

37% Formaldehyde: 0.5ml
DW: 180ml

» Other solution required

Fixing Solution 40% ethanol + 5% acetic acid

Staining solution 40% ethanol + 10% acetic acid

1. After the gel has been run, fix the protein by incubating the gel slab
in the fixing solution for 5 min.

2. Discard the fixing solution, and rinse the gel slab with DW (2
Changes, two minutes per change).

3. Discard DW, and incubate the gel in oxidation solution for 20min at
room temperature with gentle agitation.

4. Discard the oxidation solution, and rinse the gel with two changes of
DW (10 seconds each: Agitate gently to make sure that the gel slab is
covered evenly).

5. Incubate the gel in DW for 30 min at room temperature.

6. Replace DW with the staining solution.

7. Incubate the gel in staining solution for 10 min at room temperature.
8. Discard the staining solution, and rinse the gel several times with DW.
9. Incubate the gel in DW for 15 min at room temperature.

10. Replace DW with developing solution.

11. Incubate until desired contrast is obtained.

12. Quench the reaction by washing the gel with stop solution for a few
minutes.

13. Wash the gel several times with DW.

14. Dry or scan the gel.
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- Generally 2ml of cultured cells were used to extract LPS. Culture the Lipopolysaccharides isolated from Aeromonas salmonicida
bacterial cells with OD600 value between 0.8-1.2. and Vibrio anguillarum show quantitative but not qualitative
- Use proteinase K solution in case that much protein was mixed with differences in inflammatory outcome in Sparus aurata
the extracted LPS (Gilthead seabream), Fish & Shellfish Immunology, Volume 39,

Proteinase K(-) Protelnase K(+) Issu_e 2, August 2014, Pages 475-482. o _ ‘
o 5. 4 8 8.7 8.9 10 Anti-Inflammatory Effects of Artemisia Leaf Extract in Mice
== . ! with Contact Dermatitis In Vitro and In Vivo, Mediators of
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Inflammatory response of a prostate stromal cell line induced
by Trichomonas vaginalis. First published: 30 March 2016, Full
publication history, DOI: 10.1111/pim.12308.

Chikusetsusaponin IVa Methyl Ester Isolated from the Roots
of Achyranthes japonica Suppresses LPS-Induced iNOS, TNF-
a, IL-6, and IL-1B Expression by NF-kB and AP-1 Inactivation.
39p, (2016) 5p. 657-664, DOI https://doi.org/10.1248/bpb.b15-

00572.
Fig2. Proteinase K treatment after LPS extraction Evaluation Of Protective Effects Of Graded Doses Of
Lipopolysaccharide Extracted From Pasteurella multocida
(1) Generally _LPS is composed of lipids, polysaccharides Type B:2 Against Hemorrhagic Septicemia In Mice
and proteins. The LPS pattern were changed after Kuldeep Dhama, Indian Veterinary Research Institute, Uttar
Proteinase K treatment. Pradesh, India. Received | July 05, 2017; Accepted | August 28,
(2) For this experiment, salmonella (SR2N6) were used in 2017; Published | September 01, 2017.
the table described below, and Proteinase K were Use of ethanol extracts of Terminalia chebula to prevent
treated with the concentration of 70ug/30ul. periodontal disease induced by dental plaque bacteria
(3) The patterns of extracted LPS from SR2N6 were BMC Complementary and Alternative MedicineBMC series — open,
changed by Proteinase K treatment (The ladder shapes, inclusive and trusted201717:113.
Proteins, were disappeared. Brucella lipopolysaccharide reinforced Salmonella delivering
] ) Brucella immunogens protects mice against virulent
mm challenge, Veterinary Microbiology, Volume 205, June 2017,
1 1ml 6 1ml Pages 84-91.
Lymphoid tissue-resident Alcaligenes LPS induces IgA
2 oml 7 oml production without excessive inflammatory responses via
weak TLR4 agonist activity, Mucosal Immunology.
3 3ml 8 3ml doi:10.1038/mi.2017.103Received:28 November 2016Accepted:12
October 2017Published online:07 February 2018.
4 4ml 9 4ml Phosphatidylethanolamine Deficiency Impairs Escherichia
coli Adhesion by Downregulating Lipopolysaccharide
5 5mi 10 5ml Synthesis, Which is Reversible by High Galactose/Lactose
Cultivation, Journal Cell Communication & Adhesion, Volume 23,
2017 - Issue 1.

Activating transcription factor-3 induction is involved in the
anti-inflammatory action of berberine in RAW264.7 murine
macrophages, Korean J Physiol Pharmacol. 2016 Jul;20(4):415-

Product Size Cat.No. 424. English.Published online June 23, 2016
Anti-Inflammatory and Analgesic Effects of Pyeongwisan on
LPS(Lipopolysaccharide)Extraction kit 100rxn 17141 LPS-Stimulated Murine Macrophages and Mouse Models of

Acetic Acid-Induced Writhing Response and Xylene-Induced
Ear Edema, Molecular science, Int. J. Mol. Sci. 2015, 16(1), 1232-
1251.

Limulus amoebocyte lysate (LAL) assay Disruption of the M949_RS01915 gene changed the bacterial

lipopolysaccharide pattern, pathogenicity and gene

expression of Riemerella anatipestifer, Veterinary
Limulus amebocyte lysate (LAL) is an aqueous extract of blood cells Research201748:6©, Published: 6 February 2017
and it reacts with bacterial endotoxin or lipopolysaccharide (LPS), The O-polysaccharide is important for Salmonella Pullorum
limulus amebocyte lysate (LAL) has been widely used for over 30 years survival in egg albumen, and virulence and colonization in
for the detection of endotoxin in the quality assurance of injectable chicken embryos, Journal Avian Pathology, Volume 46, 2017 -
drugs and medical devices. The LAL constitutes a cascade of serine Issue 5.
proteases which are triggered by trace levels of endotoxin, culminating An update of Brachyspira hyodysenteriae serotyping
in a gel clot at the end of the reaction. The Factor C, which normally Research in Veterinary Science, Volume 111, April 2017, Pages
exists as a zymogen, is the primer of this coagulation cascade. In vivo, 135-139.
Factor C is the perfect biosensor, which alerts the horseshoe crab of SIRT1, a Class Il Histone Deacetylase, Regulates LPS-
the presence of a Gram-negative invader. There are three basic LAL Induced Inflammation in Human Keratinocytes and Mediates
test methodologies: gel-clot, turbidimetric, and chromogenic. The the Anti-Inflammatory Effects of Hinokitiol
primary application for LAL is the testing of parenteral pharmaceuticals Journal of Investigative Dermatology, Volume 137, Issue 6, June
and medical devices that contact blood or cerebrospinal fluid. 2017, Pages 1257-1266.

MLVA and LPS Characteristics of Brucella canis Isolated from
Humans and dogs in Zhejiang, China, Front. Vet. Sci.,, 18
December 2017.
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