
Product Name: Nisin

Product Number: N013

CAS Number: 1414-45-5

Molecular Formula: C143H230N42O37S7

Molecular Weight: 3354.07

Form: Powder

Appearance: Light brown or creamy colored powder

Solubility: Soluble in water

Source: Lactococcus lactis

Potency (on a dry basis): ≥900 IU/mg

Storage Conditions: 28°C

Description: Nisin (Nisin A) is a natural bacteriocin polypeptide antibiotic known as a

lantibiotic. It is a 34-amino acid polycyclic antibacterial peptide.  It was isolated

in the late 1930s from Lactococcus lactis.  Nisin A and Nisin Z are two

naturally occurring variants of Nisin that differ by a single amino residue at

position 27: In Nisin A, it is histidine, and in Nisin Z it is asparagine.

Nisin is a proteinaceous toxin produced by Gram-positive bacteria to reduce

competitive strain from other Gram-positive bacteria and it has bactericidal

properties.  It is used as a selective agent in microbiological media to isolate

Gram-negative bacteria, yeast, and molds.  It commonly used a food additive

to prevent spoilage.

Nisin has been found to have anti-cancer properties in head and neck

squamous cell carcinoma (HNSCC), breast cancer, and colon cancer model

systems and thus is a promising agent for the development as a cancer

therapeutic agent given its efficacy in vitro and in vivo, and non-toxic

properties.  Nisin is water-soluble.

We also offer:

Nisin Z (N055)

Mechanism of Action: Nisin disrupts the cytoplasmic membrane via binding to the Lipid-II wall

precursor to influence cell wall synthesis and us it as a docking molecule to

form short-lived pores (2-2-5 nm) that are only stable for seconds, but can

change the membrane potential, allowing an influx of ions, leading to cell

death. In studies with HNSCC cells, researchers found Nisin acts through the

cation transport regulator homolog 1 (CHAC1) and through a CHAC1-

independent influx of extracellular calcium.
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Spectrum: Nisin is effective against a broad range of Gram-positive bacteria, but lower

activity against certain intact Gram-negative bacteria since the outer

lipopolysaccharide membrane shields the cytoplasmic membrane.   However,

pre-treatments to disrupt the cytoplastmic membrane such as  heat shock,

osmotic shock, or chelators (EDTA, citrates, lactoferrin)  can render Gram-

negative bacteria susceptible.  Nano-engineering can be used to extend the

spectrum for Gram-negative bacteria.

Microbiology Applications Nisin is derived from culture on natural substrates such as milk or dextrose,

since the chemical synthesis of this peptide is not cost-effective for industrial

and large-scale applications. It can be used for food safety. It commonly when

used as a food additive to prevent spoilage. Nisin is used as a selective agent

in microbiological media to isolate Gram-negative bacteria, yeast, and mold.

Cancer Applications Nisin was found to have anti-cancer properties in studies with human head and

neck squamous cell carcinoma (HNSCC), inducing preferential apoptosis and

cell cycle arrest, and reducing cell proliferation.  It can also reduce

tumorigenesis in vivo.  It exerts these effects through activation of CHAC1, a

cation transport regulator, increased calcium influx, and induction of cell cycle

arrest  (Joo et al, 2012)

Nisin ZP, a naturally occurring variant, was found to have anti-cancer

properties in studies with four human head and neck squamous cell carcinoma

(HNSCC) cell lines: UM-SCC-17B (supraglottis/soft tissue-neck), UM-SCC-

14A (floor of mouth), oral SCC cell lines from tongue (HSC-3 and OSCC-3). 

Nisin ZP induced apoptosis via a calpain-dependent pathway (Kamarajan et

al, 2015).

The effect of Nisin on breast cancer cells was evaluated in vitro to study its

cytotoxicity/proliferation using the MTT assay with the cell line MCF-7.  It had a

high and selective cytotoxicity with an IC50 value of 5 µM suggesting its
potential use in breast cancer (Avand et al, 2018).

The effect of Nisin on colon cancer was evaluated with colon cancer cells

(SW480) using  MTT assay and real-time PCR and found it provokes the

intrinsic pathway of apoptosis and increases bax/bcl-2 ratio in cancer cells

(Ahmadi et al, 2017).
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