
Product Name: KRN 7000
Cat. No.: GC18180

Chemical Properties

Cas. No. 158021-47-7

Chemical
Name

N-[(1S,2S,3R)-1-[(α-D-galactopyranosyloxy)methyl]-2,3-dihydroxyheptadecyl]-hexacosa
namide

SMILES O[C@@H]1[C@@H](O)[C@@H](O)[C@@H](CO)O[C@@H]1OC[C@H](NC(CCCCCC
CCCCCCCCCCCCCCCCCCC)=O)[C@H](O)[C@H](O)CCCCCCCCCCCCCC

Formula C50H99NO9 M.Wt 858.3

Solubility 1mg/ml in DMSO Storage Store at -20°C

General
tips

For obtaining a higher solubility , please warm the tube at 37 ℃ and shake it in the
ultrasonic bath for a while.Stock solution can be stored below -20℃ for several months.

Shipping
Condition

Evaluation sample solution : ship with blue ice All other available size: ship with RT , or
blue ice upon request.

Structure

Protocol

Cell experiment [1]:
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Cell lines Va24+ Vb11+ T cells

Preparation Method

For expansion of Va24+ Vb11+ T cells, total human PBMC were cultured for 7
days in IMDM, supplemented with 50 U/ml penicillin ± streptomycin, 0.01 mM 2-
mercaptoethanol (2-ME), 1.6 mM L-glutamine, 25 mM HEPES, 20% human
pooled serum (HPS, CLB).

Reaction ConditionsCells were cultured with 100 ng/ml of KRN7000 for 7 days.

Applications

KRN7000 caused strong activation of PB Va24 + Vb11+ T cells, the vast majority
of which was capable of producing IFN-c. KRN7000 up-regulated the expression
of GrB, a molecule which cleaves peptide bonds after aspartic acid residues and

induces apoptosis in target cells in Va24+ Vb11+ T cells. KRN7000 could be a
useful agent in the modulation of immune responses and, more specially, has the
potential to act as an anti-tumor agent.

Animal experiment [2]:

Animal models
Specific pathogen-free (SPF) male C57BL/6J mice (weight, 12–14 g; age, 3–4
weeks)

Preparation Method

Mice were housed in a controlled environment (temperature, 23 ± 3°C; humidity,
55.5 ± 10%; air renovations/h, 15; light cycle (h), 12/12) with ad libitum access to
water. The mouse model of obesity-associated asthma was established by
feeding the mice a normal diet with a high-fat diet administered by gavage for the

entire 20 weeks. The control, asthma, and A + KRN groups were fed a normal
diet.
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Dosage form 100 μg/kg

Applications

KRN7000 intervention could alter lipid metabolism and KRN7000 reduced airway
inflammation in the obese asthmatic mice to a greater extent than that of the
non-obese asthmatic mice. In addition, KRN7000 significantly increased the level
of serum TH1 cytokines in obese asthmatic mice. Therefore, KRN7000
stimulates a TH1 polarized secretion activity of NKT cells more significantly
towards low-grade systemic inflammation in the context of obesity. The strong
inhibitory effect of KRN7000 on airway inflammation in the obese asthmatic mice
may be achieved by enhancing the secretion of TH1 cytokines by NKT cells
rather than reducing the level of TH2 cytokines.

References:

[1]. Van Der Vliet HJ, et al. Effects of alpha-galactosylceramide (KRN7000), interleukin-12 and

interleukin-7 on phenotype and cytokine profile of human Valpha24+ Vbeta11+ T cells. Immunology.
1999 Dec;98(4):557-63.

[2]. Chen Y, et al. KRN7000 Reduces Airway Inflammation via Natural Killer T Cells in Obese
Asthmatic Mice. Inflammation. 2021 Oct;44(5):1982-1992.

Background

KRN7000[(2S,3S.4R)-l-O-(a-D-galactopyranosyl)-2-(N-hexacosanoylamino)-l,3.4-octadecanetriol] is
a highly potent synthetic alpha-galactose ceramide originally isolated from an ocean sponge that is
widely used in the study of tumors and autoimmune diseases due to its ability to specifically present

CD1d on the cell surface and thus activate NKT cells.[1] KRN7000 is a potent activator of antigen-
presenting cells which leads to stimulation of immunoregulatory cells such as T cells, natural killer T

cells (NKT), and macrophages.[3]

In vitro study indicated that KRN7000 can be recognized by NKT-cell clones and can trigger
proliferation, cytokine release (IL-4 and IFN-c) and cytotoxic activity. KRN7000 decreased in the
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percentage of Va24+ Vb11+T cells expressing CD161, indicating that CD161 does not play a major

role in the cytotoxicity mediated by KRN7000-activated Va24+ Vb11+ T cells. Moreover, KRN7000-

cultured Va24+Vb11+ T cells strongly expressed CD25 (IL-2Ra), it can be expected that cytokines

targeting the IL-2R will have potent effects on the expansion of Va24+ Vb11+ T cells.[2]

In vivo study demonstrated that KRN7000 prevented GVHD onset in F1 mice inoculated with
haploidentical C57 splenocytes with no apparent toxicity. This treatment results in the maintenance of
a healthy profile and body weight and also prevents other clinical signs of GVHD. In vivo treatment

with KRN7000 resulted in stimulation of the NK1.1+T cell subset, which is implicated in the
suppression of immune responses directed against autoantigens and induction of tumor immunity.
KRN7000 treatment in vivo also led to increased production of IL-4. Which suggests that KRN7000

treatment in vivo might prevent the onset of GVHD through upregulation of IL-4 production.[3]

KRN 7000 is a potent synthetic α-galactosylceramide, which, in association with the antigen-
presenting CD1d protein, activates NKT immune cells. As these cells have important roles in the
rejection of malignant tumors and in the regulation of several autoimmune diseases, KRN 7000 has
activity in many diseases, including cancer, lupus, diabetes, malaria, and tuberculosis.

KRN7000 is inherently an extremely hydrophobic molecule, therefore, almost all the methods for
solubilizing this material in primarily aqueous media will contain at least some detergent. For cell
culture or other in vivo models, it is recommended that the KRN7000 be initially dissolved in a 2:1
mixture of chloroform and methanol. This solution should then be aliquoted into amounts suitable for
a day’s use into glass vials. After aliquoting, the chloroform/methanol solvent can be evaporated off
under a stream of nitrogen or argon. We recommend turning the tube during this process to try to get
the KRN7000 deposited in as thin a film as possible. The thinner the KRN7000 layer is, the easier it
will be to reconstitute it. These dry aliquots can then be stored under nitrogen or argon at -20°C for
several months or until needed.

On the day of the experiment, use a dried aliquot and reconstitute it using any of the options listed
below:

PBS with 0.5% Tween-20. Note: It will be necessary to warm at 37°C and sonicate for 2 hours or
more in a water bath sonicator in order to get the material to dissolve. Heating and sonication should
be done immediately prior to every use.
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5.6% sucrose with 0.75% L-histidine and 0.5% Tween-20. Heating to 80°C for several minutes will be
necessary with this solvent system.

100% DMSO (anhydrous). It is critical that the DMSO be completely anhydrous. Heating to 80°C may
be necessary to get the KRN7000 to completely dissolve. Please note: while this method will produce
a true clear solution in DMSO, the KRN7000 will be very likely to precipitate out as soon as the
DMSO is diluted into aqueous media. It is recommended that the aqueous media the DMSO stock
solution will be diluted in should contain 10% serum, or BSA and that the DMSO stock solution be
diluted no more than 1/100. Depending upon the make-up of the aqueous buffer, there may well still
be a precipitate, however the precipitate should eventually disappear with warming and repeated
vortexing or sonication in a water bath sonicator. This may take some time and will likely need to be
repeated each time an aliquot is thawed for use.

Depending upon the solvent system used and the final concentration of the KRN7000, the results
may be either a true clear solution or a somewhat cloudy suspension. The cloudy suspensions are
not a problem, and will work fine when treating cells, just make sure they are mixed well immediately
before use.

References:
[1]. Chen Y, et al. KRN7000 Reduces Airway Inflammation via Natural Killer T Cells in Obese
Asthmatic Mice. Inflammation. 2021 Oct;44(5):1982-1992.
[2]. Van Der Vliet HJ, et al. Effects of alpha-galactosylceramide (KRN7000), interleukin-12 and

interleukin-7 on phenotype and cytokine profile of human Valpha24+ Vbeta11+ T cells. Immunology.
1999 Dec;98(4):557-63.
[3]. Morecki S, et al. Effect of KRN7000 on induced graft-vs-host disease. Exp Hematol. 2004
Jul;32(7):630-7.
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