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HUMAN GRANULYSIN ELISA

Granulysin was first identified by subtractive hybridization in a 
search for genes expressed by human T lymphocytes ‘late’ (3– 
5 days) after activation [1]. Granulysin is a product of protein-
coding gene with the same name – Granulysin, composed of 5 
exons [2]. This protein is a member of the saposin-like protein 
family (SAPLIP) which contain a saposin B-type domain. A 
single mRNA is translated into 15 kDa granulysin, some of 
which is processed at both the amino and carboxy termini to 
a 9 kDa protein [3]. The two molecules differ in their roles in 
immune responses and cell localization. The 9 kDa form is 
sequestered in cytolytic granules and rapidly released after 
degranulation, while the 15 kDa form is constitutively secreted 
[4]. Both isoform induce expression of proinflammatory 
cytokines, act as chemoattractants or alarmins and activate 
immature dendritic cells (iDC). 

Studies with recombinant 9 kDa granulysin have demonstrated 
its cytolytic and proinflammatory properties [3]. 9 kDa 
granulysin is contained in the cytotoxic granules of cytolytic 
T-cells (CTLs) and natural killers (NKs) and it is directionally 
released following target cell recognition. This isoform is 
proinflammatory and has a broad cytotoxic spectrum against 
gram-negative and gram-positive bacteria, fungi, yeast, 
parasites and tumors [3, 5, 6, 10, 11, 12, 13]. Granulysin 
contributes to apoptosis of cancer cells via Cytochrome C. 
Granulysin directly kills Mycobacterium tuberculosis and is 
involved in host defence against leprosy. Recombinant 9 kDa 
granulysin is dependent on perforin for killing intracellular 

pathogens. Perforin and granzyme B are colocalized with 
9 kDa granulysin. Granulysin is an important mediator of 
damage in a variety of skin diseases, including folliculitis, 
psoriasis, acne, lichen planus and viral vesicles.

Recent data also suggest that granulysin may be useful as 
a diagnostic and therapeutic agent in clinical cancer [3, 5, 
6]. Granulysin expression has been widely correlated with 
positive prognosis in variety of cancers. Progression of cancer 
was associated with decreased granulysin expression in 
peripheral NK cells in comparison to controls and tumor-free 
patients. Granulysin is suggested to be a potential biomarker 
in transplantation; its level increases in severity of graft vs host 
disease (GVHD) [7].

In contrast, 15 kDa granulysin is located in distinct granules 
negative for perforin and granzyme B (3) and these are 
released by activated cytolytic cells. The larger isoform is 
not cytotoxic, but plays an important role in differentiation 
of monocytes to dendritic cells. Further, 15 kDa granulysin 
activates both murine and human iDC. 

Granulysin binds to and increases permeability of a target 
cell’s plasma membrane resulting in a flux of calcium and 
potassium [7]. Blocking this ion flux protects cells from lysis. 
The granulysin-mediated increase of intracellular calcium 
could contribute to mitochondrial damage and induction of 
apoptosis. Indeed, granulysin has been shown to damage 
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HUMAN GRANULYSIN ELISA

BioVendor Human Granulysin ELISA (RD191327200R)

Intended use
The RD191327200R Human Granulysin ELISA is a sandwich 
enzyme immunoassay for the quantitative measurement of 
native human granulysin (GNLY).

 The total assay time is less than 3,5 hours
 The kit measures total human granulysin in serum, plasma  

 (EDTA, citrate, heparin)
 Assay format is 96 wells
 Standard is purified recombinant protein
 Components of the kit are provided ready to use,  

 concentrated or lyophilized

Clinical application
 Immune Response, Infection and Inflammation
 Oncology
 Transplantation

Test principle
In the BioVendor Human Granulysin ELISA, standards and 
samples are incubated in a microtitrate plate wells pre-coated 
with polyclonal anti-human granulysin antibody. After 60 
minutes incubation and a washing, biotin-labelled polyclonal 
anti-human granulysin antibody is added and incubated with 
captured granulysin for 60 minutes. After another washing, 
the streptavidin-HRP conjugate is added. After 30 minutes 
incubation and the last washing step, the remaining conjugate 
is allowed to react with the substrate solution (TMB). The 
reaction is stopped by addition of acidic solution and 
absorbance of the resulting yellow product is measured. The 
absorbance is proportional to the concentration granulysin. 
A standard curve is constructed by plotting absorbance 
values against concentrations of granulysin standards, and 
concentrations of unknown samples are determined using this 
standard curve.

HUMAN GRANULYSIN ELISA 
CAT. NO.: RD191327200R

Assay format Sandwich ELISA, Biotin-labelled 
antibody, 96 wells/kit

Samples Serum, Plasma 
(EDTA, citrate, heparin) 

Standards 0.063 to 4 ng/ml

Limit of detection 0.03 ng/ml
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the mitochondrial membrane in the presence of calcium, and 
cause the release of cytochrome C and production of reactive 
oxygen species, and in addition to inducing the permeability 
of lysosomal membranes. It also may induce damage of the 
endoplasmic reticulum in a caspase 7-dependent manner and 
contribute to the activation of caspase 3.

No specific receptor for granulysin has been identified to 
date, however, granulysin has been postulated to activate a 
G-coupled protein receptor and TLR4 (Toll-like receptor 4), 

at least in a mouse model [8]. Because mice do not express 
granulysin or an apparent homologue, transgenic mice 
for human granulysin must be created to establish in vivo 
activity [9]. In vivo, mice expressing granulysin show markedly 
improved anti-tumor responses, with an increased numbers of 
activated dendritic cells and cytokine-producing T cells [3]. 

Current knowledge suggests that the distinct functions of 
granulysin isoforms have major implications for diagnosis and 
potential new therapies for human disease.



Precision
Intra-assay (Within-Run) (n=8)

Sample Mean 
(ng/ml)

SD 
(ng/ml)

CV 
(%)

Serum 1 0.8 0.03 3.6
Serum 2 1.93 0.09 4.5

 
Inter-assay (Run-to-Run) (n=5)

Sample Mean 
(ng/ml)

SD 
(ng/ml)

CV 
(%)

Serum 1 0.82 0.03 4.0
Serum 2 1.88 0.17 9.0

Spiking recovery
Serum samples were spiked with different amounts of human 
granulysin and assayed.

Sample Observed 
(ng/ml)

Expected 
(ng/ml)

Recovery O/E 
(%)

Serum 1

0.52 - -
0.81 0.83 96.7
1.10 1.15 96.1
1.76 1.77 99.2

Serum 2

0.93 - -
1.2 1.24 96.6

1.56 1.55 100.3
2.19 2.18 100.5

Linearity
Serum and plasma samples were serially diluted with Dilution 
Buffer and assayed.

Sample Dilution Observed 
(ng/ml)

Expected 
(ng/ml)

Recovery O/E 
(%)

Serum 1

- 2.63 - -
2x 1.28 1.31 97.3
4x 0.65 0.66 98.4
8x 0.33 0.33 100.5

Serum 2

- 2.99 - -
2x 1.47 1.49 98.2
4x 0.76 0.75 101.2
8x 0.39 0.37 103.2

Plasma 
EDTA 

- 1.55 - -
2x 0.73 0.78 94.2
4x 0.35 0.39 89.0
8x 0.16 0.19 82.6

Plasma 
heparin 

- 0.88 - -
2x 0.43 0.44 97.1
4x 0.18 0.22 82.3
8x 0.10 0.11 91.4

Plasma 
citrate

- 1.27 - -
2x 0.60 0.64 93.7
4x 0.25 0.32 77.2
8x 0.11 0.16 66.1

HUMAN GRANULYSIN ELISA

Effect of sample matrix
EDTA, citrate and heparin plasma samples were compared 
to respective serum samples from the same 10 individuals. 
Results are shown below:
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• RD172327100 Granulysin Human E. coli

Related products

QUANTITATIVE DETERMINATION OF HUMAN GRANULYSIN

Preliminary Population Data

The following results were obtained when serum samples from 155 unselected donors (89 men + 66 women) 21–65 years old 
were assayed with the BioVendor Human Granulysin ELISA in our laboratory:

Age and Sex Dependent Distribution of Granulysin

Sex Age 
(years)

n Mean 
Granulysin 

(ng/ml)

Median 
Granulysin 

(ng/ml)

SD
Granulysin 

(ng/ml)

Min.
Granulysin 

(ng/ml)

Max.
Granulysin 

(ng/ml)

Men

20 - 29 18 0.73 0.69 0.30 0.28 1.60
30 - 39 26 0.83 0.77 0.29 0.42 1.64
40 - 49 31 0.85 0.86 0.36 0.35 1.82
50 - 65 14 0.83 0.78 0.30 0.39 1.69

Women

20 - 29 12 0.79 0.91 0.21 0.44 1.06
30 - 39 26 0.77 0.72 0.26 0.40 1.44
40 - 49 20 0.78 0.79 0.32 0.32 1.47
50 - 61 8 0.90 0.77 0.41 0.48 1.76
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 Men           Women Summary of protocol
• Reconstitute Master Standard and prepare set of Standards
• Dilute samples (serum/plasma 5x)
• Add 100 µl Standards and samples
• Incubate at RT for 1 hour/300 rpm
• Wash plate 3 times
• Add 100 μl Biotin Labelled Antibody solution
• Incubate at RT for 1 hour/300 rpm
• Wash plate 3 times
• Add 100 μl Streptavidin – HRP Conjugate
• Incubate at RT for 30 minutes/300 rpm
• Wash plate 3 times
• Add 100 μl Substrate Solution
• Incubate at RT for 10 min
• Add 100 μl Stop Solution
• Read absorbance and calculate results



V i s i t  w w w. b i o v e n d o r . c o m  
t o  f i n d  m o r e  i n f o r m a t i o n  

a b o u t  B i o V e n d o r  p r o d u c t s .Date of issue June 2015

R e f e r e n c e s
1. Jongstra J, Schall TJ, Dyer BJ, et al. The isolation and sequence of a novel gene from a human functional T cell line. J Exp Med 1987;165:601–614.

2. Houchins JP, Kricek F, Chujor CS, Heise CP, Yabe T, McSherry C, Bach FH.Genomic structure of NKG5, a human NK and T cell-specific activation gene. Immunogenetics. 1993;37(2):102-7.

3. Clayberger C, Finn MW, Wang T, Saini R, Wilson C, Barr VA, et al. 15 kDa granulysin causes differentiation of monocytes to dendritic cells but lacks cytotoxic activity. J Immunol. 2012;188:6119–26.

4. Hanson DA1, Kaspar AA, Poulain FR, Krensky AM. Biosynthesis of granulysin, a novel cytolytic molecule. Mol Immunol. 1999 May;36(7):413-22.

5. Krensky AM, and Clayberger,C. Biology and clinical relevance of granulysin. Tissue Antigens 2009 73, 193–198.

6. Clayberger C1, Krensky AM. Granulysin. Curr Opin Immunol. 2003 Oct;15(5):560-5.

7. Nagasawa M1, Isoda T, Itoh S, Kajiwara M, Morio T, Shimizu N, Ogawa K, Nagata K, Nakamura M, Mizutani S. Analysis of serum granulysin in patients with hematopoietic stem-cell transplantation: its  

 usefulness as a marker of graft-versus-host reaction. Am J Hematol. 2006 May;81(5):340-8.

8. Krzewski K, Coligan JE. Human NK cell lytic granules and regulation of their exocytosis. Front Immunol. 2012; 3: 335.

9. Huang LP, Lyu SC, Clayberger C, Krensky AM. Granulysin-mediated tumor rejection in transgenic mice. J Immunol. 2007 Jan 1;178(1):77-84. 

10. Ogawa K, Takamori Y, Suzuki K, Nagasawa M, Takano S, Kasahara Y, Nakamura Y, Kondo S, Sugamura K, Nakamura M, Nagata K. Granulysin in human serum as a marker of cell-mediated immunity. Eur  

 J Immunol. 2003 Jul;33(7):1925-33.

11. Sekiguchi N, Asano N, Ito T, Momose K, Momose M, Ishida F. Elevated serum granulysin and its clinical relevance in mature NK-cell neoplasms. Int J Hematol. 2012 Oct;96(4):461-8. doi: 10.1007/ 

 s12185-012-1159-x. Epub 2012 Aug 14.

12. Pitabut N, Sakurada S, Tanaka T, Ridruechai C, Tanuma J, Aoki T, Kantipong P, Piyaworawong S, Kobayashi N, Dhepakson P, Yanai H, Yamada N, Oka S, Okada M, Khusmith S, Keicho N. Potential function  

 of granulysin, other related effector molecules and lymphocyte subsets in patients with TB and HIV/TB coinfection. Int J Med Sci. 2013 Jun 15;10(8):1003-14. doi: 10.7150/ijms.6437. Print 2013.

13. Ono S, Otsuka A, Yamamoto Y, Kataoka TR, Koyanagi I, Miyachi Y, Kabashima K. Serum granulysin as a possible key marker of the activity of alopecia areata. J Dermatol Sci. 2014 Jan;73(1):74-9. doi:  

 10.1016/j.jdermsci.2013.08.009. Epub 2013 Sep 2.

BioVendor − Laboratorni medicina a.s.
Karasek 1767/1, 621 00 Brno, Czech Republic
Phone: +420 549 124 185, Fax: +420 549 211 460
E-mail: info@biovendor.com

BioVendor GmbH
Otto-Hahn-Straße 16, 34123 Kassel, Germany
Phone: +49 6221 4339 100, Fax: +49 6221 4339 111
E-mail: infoEU@biovendor.com

BioVendor GesmbH
Gaudenzdorfer Gürtel 43-45, 1120 Vienna, Austria
Phone: +43 1 890 9025, Fax: +43 1 890 5163
E-mail: infoAustria@biovendor.com

BioVendor, LLC
128 Bingham Rd., Suite 1300, Asheville, NC 28806, USA
Phone: +1-800-404-7807, Phone: +1-828-575-9250
Fax: +1-828-575-9251, E-mail: infoUSA@biovendor.com

  w w w. b i o v e n d o r . c o m

C o n t a c t  I n f o r m a t i o n


