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The role of GNLY gene polymorphisms in psoriasis pathogenesis*
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Abstract: Background: Psoriasis	is	a	systemic	inflammatory	disorder	that	involves	complex	pathogenic	interactions	between	
the innate and adaptive immune systems. The most accepted mechanism in the etiopathogenesis of psoriasis is the induction 
of	inflammation	with	keratinocyte	hyperproliferation.	Granulysin	(GNLY)	is	a	cytolytic	antimicrobial	peptide	(AMP)	that	is	
secreted	together	with	granzyme	and	perforin	from	the	granules	of	human	cytotoxic	T	lymphocytes	(CTLs)	and	natural	killer	
(NK)	cells.	It	has	been	immunohistochemically	proven	that	the	expression	of	granulysin	is	increased	in	lesions	of	psoriasis.	
oBjective: This study aimed to investigate the relationship between psoriasis disease and granulysin gene polymorphisms. 
Methods: GNLY rs7908 and rs10180391 polymorphisms were studied by PCR-RFLP in 100 psoriasis patients under treatment 
in	the	Dermatology	Polyclinic	of	Bulent	Ecevit	University.	In	addition,	100	healthy	individuals	with	similar	age	and	sex	distri-
bution were used as a control group. 
results: In	the	control	group,	GNLY	rs7908	CC	genotype	was	significantly	higher	than	in	psoriasis	patients	(P=	0.031;	OR=	0.305;	
Cl=	0.305	(0.121	-	0.773).	In	our	study,	the	genotype	distributions	in	patients	and	control	groups	were	GNLY	rs7908	(SNP)	GG	
(51%,	37%),	GC	(41%,	44%),	CC	(8%,	19%);	GNLY	rs10180391	(SNP)	from	the	CC	(41%,	44%),	CT	(42%,	%	41),	TT	(17%,	15%).	
study liMitations:	The	study	only	included	Turkish	patients. 
conclusion: Our	findings	showed	that	GNLY	rs7908	CC	genotype	and	C	allele	had	a	protective	effect	against	psoriasis	and	
decreased	the	disease	severity	(according	to	PASI	score),	whereas	rs10180391	SNP	did	not	show	any	effective	role	in	psoriasis	
pathogenesis.
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INTRODUCTION
Psoriasis	is	a	chronic	immune-mediated	inflammatory	skin	

disease that is not explained simply by Mendelian inheritance. Ge-
netic	factors	play	a	role	in	psoriasis	development,	although	the	exact	
causal	mechanism	of	psoriasis	is	still	unknown.1

Psoriasis	 is	 seen	 in	nearly	 1-3%	of	 the	human	population	
all over the world and at every age. Its adverse effect on health is 
seriously	 aggravated	 by	 physical	 disruption	 of	 daily	 activities,	
shame,	 anxiety,	 guilt,	 social	withdrawal,	 social	 exclusion,	 depres-

sion,	 and	even	 suicidal	 tendencies.	Psoriasis	patients	 can	also	 ex-
perience	heart	disease,	diabetes	mellitus,	cancer,	and	depression.	A	
chronic course involving unexplained remissions and exacerbations 
requires	patients	to	undergo	a	treatment	and	follow-up	process	that	
extends throughout their lives.2-4

Psoriasis	usually	appears	 in	 the	 form	of	well-demarcated,	
scaly	plaques	and	has	been	classified	in	the	group	of	immune-me-
diated	inflammatory	diseases,	alongside	ulcerative	colitis,	Crohn’s	

investigAtion

An Bras Dermatol. 2019;94(2):198-203



An Bras Dermatol. 2019;94(2):198-203

disease,	rheumatoid	arthritis,	ankylosing	spondylitis,	and	Behçet’s	
disease.5,6	 It	 is	 known	 that	 antimicrobial	 peptides	 (AMPs),	which	
provide	 high	 resistance	 to	 skin	 infection,	 show	 increased	 synthe-
sis in psoriatic lesions.7	AMP	production	in	the	skin	is	the	primary	
mechanism	that	protects	skin	against	infections,	and	AMP	levels	are	
increased as a result of microbial infections.8 Granulysin is a mem-
ber	of	the	AMP	family	of	cytolytic	and	proinflammatory	peptides.	
The	peptide	exists	in	granules	of	T	cells	and	natural	killer	(NK)	cells	
and	is	secreted	from	these	cells	together	with	granzyme	and	perfo-
rin.9 Based	on	amino	acid	sequence	homology,	the	9-kDa	granulysin	
protein	belongs	to	the	saposin-like	protein	(SAPLIP)	family,	which	
consists of activators of sphingolipid hydrolase in the central ner-
vous	system.	Granulysin	is	tumoricidal	and	broadly	antimicrobial,	
killing	gram-positive	and	gram-negative	bacteria,	yeast,	fungi,	and	
parasites. Granulysin binds to the cell surface based on charge and 
appears	to	make	a	way	through	the	cell	membrane,	causing	ion	flux-
es.10	A	recent	immunohistochemistry	study	showed	that	granulysin	
expression is increased in psoriasis lesions.7

Granulysin encoding by the GNLY gene is located on 2 
p11.2,	 and	 several	 polymorphisms	 have	 been	 identified	 in	GNLY	
that	contain	5	exons.	C	to	T	substitution	in	GNLY	(rs10180391	(C/T)	
is	located	on	2:	85.699.222,	and	C	to	G	substitution	on	GNLY	(rs	7908	
(C/G)	is	located	on	2:85.698.633.11 It has also been shown that GNLY 
gene polymorphism is associated with infectious diseases such as 
chronic	hepatitis	B,	but	to	our	knowledge	there	has	been	no	study	
on the relationship between GNLY gene polymorphisms and pso-
riasis.12

Our study investigated the role of GNLY gene polymor-
phisms in the etiopathogenesis of psoriasis and can help establish a 
psoriasis	susceptibility	profile.

METHODS
Study subjects

The study was conducted in 100 patients diagnosed with 
psoriasis	in	the	Polyclinic	for	Skin	and	Venereal	Diseases	of	Bulent	
Ecevit	University	Application	and	Research	Center.	A	group	of	100	
individuals	 with	 no	 autoimmune	 or	 autoinflammatory	 disorders	
was used as the control group. Study participants were matched for 
gender	and	age	distribution.	The	age	and	gender	of	all	the	subjects	
included	in	the	study	were	recorded,	and	patients	were	divided	into	
groups	according	 to	 the	Psoriasis	Area	and	Severity	 Index	 (PASI)	
score. The study was approved by the Clinical Research Ethics Com-
mittee,	 Bulent	 Ecevit	 University	 (Date	 28.05.2015	 approval	 num-
ber	 2015-24-26/05)	 and	performed	 in	 accordance	with	 the	 ethical	
standards	established	in	the	1964	Declaration	of	Helsinki	and	later	
amendments.	All	 participants	were	 informed	 and	 signed	 consent	
forms before being included.

DNA extraction and genotype analyses

In order to study the GNLY rs7908 and rs10180391 gene 
polymorphisms,	 2ml	 blood	 samples	were	 collected	 from	 patients	
and healthy controls during routine follow-up. 

Genomic	 DNA	 was	 extracted	 from	 250μL of peripheral 
blood	with	the	E.Z.N.A.®	Blood	DNA	Mini	Kit	(Omega	Bio-tek	Inc.,	
Atlanta	GA),	according	to	the	manufacturer’s	protocol.	Polymerase	
chain	 reaction	 (PCR)	 restriction	 fragment	 length	 polymorphism	

(RFLP)-based	analysis	was	used	 to	genotype	GNLY	rs7908	 (C/G)	
and	 GNLY	 rs10180391(C/T)	 polymorphisms	 using	 PCR	 primers	
(Tables	1	and	2).

PCR was performed in 25μL containing 20 to 100ng genom-
ic	DNA,	1.5mM	MgCl2,	1x	PCR	buffer	with	(NH4)2SO4,	0.25mM	de-
oxynucleotide	triphosphates	(dNTPs),	10%	dimethylsulphoxide,	0.5	
units	of	Taq	polymerase,	and	20pmol	of	each	primer.

Amplification	conditions	 for	 the	GNLY	rs7908(C/G)	poly-
morphism	were	initial	denaturation	at	95°C	for	3	minutes,	then	35	
amplification	cycles	of	60s	at	95°C,	90s	at	56°C,	and	60s	at	72°C,	and	
a	 final	 7-minute	 extension	 step	 at	 72°C.	 The	 PCR	 products	 were	
checked	on	1.5%	agarose	gel	for	assay	completion,	and	then	the	PCR	
products	with	225	base	pairs	(bp)	were	digested	overnight	with	Bb-
vCI	restriction	enzyme	(New	England	Biolabs)	(Figure	1).

Amplification	 conditions	 for	 the	 GNLY	 rs10180391(C/T)	
polymorphism	were	initial	denaturation	at	95°C	for	3	minutes,	then	
35	amplification	cycles	of	95°C	for	60s,	55°C	for	90s,	and	72°C	for	
60s,	and	a	final	7-minute	extension	step	at	72°C.	The	PCR	products	
were	checked	on	1.5%	agarose	gel	 for	assay	completion,	and	then	
the	PCR	products	with	209	base	pairs	(bp)	were	digested	overnight	
with	AseI	restriction	enzyme	(Thermo	Scientific)	(Figure	2).

All	digestion	products	were	electrophoresed	on	3%	agarose	
gel and viewed by staining with ethidium bromide and evaluated 
using	a	gel	documentation	system	(Vilber	Lourmat	Bio-Print	ST4).

Statistical analyses

A	case-control	study	was	performed,	and	allelic	frequencies	
of the polymorphisms were calculated both for cases and controls. 
The χ2	test	was	used	to	compare	the	genotype	frequency	of	each	gene	
polymorphism	in	psoriasis	patients	and	controls.	Odds	ratios	(OR)	
and	95%	confidence	intervals	 (CI)	were	calculated	to	compare	the	
psoriasis	risk	for	the	alleles.	Distribution	of	data	was	determined	by	
the	Shapiro-Wilks	test.	Continuous	variables	are	expressed	as	mean	
and	standard	deviation	(SD)	or	median,	and	categorical	variables	as	
frequency	and	percent.	Continuous	variables	were	compared	with	
the independent-sample t-test or the Mann–Whitney U-test. P val-
ues	<0.05	were	considered	statistically	significant.	SPSS	version	18.0	
was	used	(SPSS	Inc.,	Chicago,	IL).

RESULTS
The study enrolled 100 psoriasis patients and 100 healthy 

controls.	There	was	no	statistically	significant	difference	in	age	dis-
tribution	between	patients	and	controls	(p	=	0.315).	Mean	age	(SD)	

table 1: SNP ID, primer sequences, and annealing temperature

SNP ID Primer sequencing Annealing temp. (0C)

rs7908

F:	5´-	TGT	TCA	GTA	
GGG	TCA	GGT	GG-3´

56 0C
R:	5´-GAT	TCT	GGA	
TCG	AGG	AAG	CG	-3´

rs10180391

F:	5´-	AAG	CAA	CAG	
AAG	TCT	CAG	CC-3´

55 0C
R:	5´-CTG	CCA	AGA	
GAG	AAG	CGA	AC	-3´
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table 2: SNP ID, restriction enzymes for detecting each single-nucleotide polymorphism (SNP), cutting sequencing, working 
temperature, incubation time and allele size (bp)

SNP ID Restriction enzymes Cutting sequencing Working temperature Incubation time Allele size (bp)

5’-CC^TCAGC-3’

16 hours

GG: 225 bp

rs7908 BbvC1 37°C GC:	225,	183,	42	bp

3’-GGAGT^CG-5’ CC:	183,	42	bp

5’-AT^TAAT-3’

16 hours

CC: 209 bp

rs10180391 Ase1 37°C CT:	209,	145,	64	bp

3’-TAAT^TA-5’ TT:	145,64	bp

FIgure 2: GNLY rs10180391 gene poly-
morphism gel electrophoresis image. 
DNA	marker	 is100	bp.	Samples	2,4,5	
CT;	samples	1	and	6	are	in	CC	and	3	
are in TT genotype

FIgure 1: GNLY rs7908 gene poly-
morphism gel electrophoresis image. 
DNA	marker	is	100	bp.	Samples	with	
3,4	are	GC;	samples	with	1,	6	are	CC	
and	2,	5	with	GG	genotype

was	41.31	years	(13.46)	in	patients	and	39.49	years	(12.06)	in	controls	
(Table	3).

As	seen	in	table 4,	the	study	showed	a	significant	associa-
tion	between	the	GNLY	rs7908	(C/G)	polymorphism	and	psoriasis	
versus	normal	controls	(OR=0.305	95%	CI=0.121	–	0.773;	p=0.033).	

The	 GNLY	 rs7908	 CC	 genotype	 was	 significantly	 more	 frequent	
when	 compared	 to	 the	 control	 group	 (GG	 genotype)	 (p=0.033,	
OR=0.305	CI=0.121	–	0.773).	Distributions	of	genotypes	of	the	GNLY	
rs10180391	(C/T)	polymorphism	were	similar	in	psoriasis	patients	
and	 controls,	 and	 no	 relationship	 was	 detected	 between	 these	
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table 4: GNLY genotypes and alleles and the risk of developing psoriasis

(n=100) All PASI<3 3≤PASI<1 PASI≥10 OR (95% CI) P

n (%) n (%) n (%) n (%) n (%) for all psoriasis value

Rs7908/Genotype

GG 37	(37%) 51	(51%) 28(46.7%) 17	(53.1%) 6	(75%) Reference

0.033GC 44	(44%) 41	(41%) 25(41.7%) 14	(43.8%) 2	(25%) 0.676(0.371-1.232)

CC 19	(19%) 8	(8%) 7(11.7%) 1	(3.1%) 0	(0.0%) 0.305(0.121-0.773)

Rs7908/Allele

G 118	(59%) 143(71.5%) 81	(67.5%) 48	(75%) 14(87.5%) Reference
0.009

C 82	(41%) 57	(28.5%) 39(32.5%) 16	(25%) 2	(12.5%) 0.574(0.378-0.870)

rs10180391/Genotype

CC 44(44%) 41	(41%) 28(46.7%) 11	(34.4%) 2	(25%) Reference

0.886CT 41	(41%) 42	(42%) 22(36.7%) 15	(46.9%) 5	(62.5%) 1.099(0.600-2.013)

TT 15	(15%) 17	(17%) 10(16.7%) 6	(18.8%) 1	(12.5%) 1.216(0.539-2.746)

rs10180391/Allele

C 129(64.5%) 124	(62%) 78(65%) 37(57.8%) 9	(56.3%) Reference
0.604

T 71	(35.5%) 76	(38%) 42(35%) 27(42.2%) 7	(43.7%) 1.114(0.741-1.672)

table 3: Sex and age distribution of psoriasis patients and 
controls

Healthy controls 
n (%)

Psoriasis patients 
n (%)

P value

Male 43	(43%) 44	(44%)

Female 57	(57%) 56	56(%)

Age 39,49±	12.06 41,31±	13.46 0.315

table 5: Haplotype distribution of GNLY rs7908 - rs10180391 
gene polymorphisms

Haplotype Healthy 
controls

Psoriasis 
patients P 

value
OR 

(95% CI)rs7908/ 
rs10180391

[n = 100 (%)] [n = 100 (%)]

GC 39	% 42.5	% 0.036 Reference
GT 20	%

29	% 0.269
1.331 

(0.802-2.208)
CC 25.5	%

19.5	% 0.180
0.702 

(0.418-1.178)
CT 15.5	%

9	% 0.060
0.533 

(0.276-1.028)

graph 1: The relationship between 
PASI	score	and	GNLY	genotypes

groups	(p	>	0.05).	No	statistically	significant	difference	was	found	
between	patients	and	controls	for	GNLY	rs10180391	allele	frequen-
cies	(p	=	0.604,	OR	=	1.114,	CI	=	0.741-1.627).	Neither	was	there	any	
statistically	significant	difference	in	GNLY	rs7908	(C/G)	and	GNLY	
rs10180391	(C/T)	gene	polymorphisms	in	terms	of	psoriasis	severi-
ty	(PASI)	(Graph 1).	In	addition,	there	was	no	statistically	significant	
association	between	GNLY	rs7908	(C/G)	and	rs10180391	(C/T)	gene	
polymorphisms	in	terms	of	haplotype	(Table	5).

DISCUSSION
Psoriasis	is	a	dermatosis	characterized	by	sharply	demarcat-

ed	 erythematous,	pearly-white	 scales	whose	 etiology	 is	 not	 clearly	



known.5	According	to	current	knowledge,	genetic	factors	contribute	
to	age	at	onset,	clinical	manifestations,	and	type	and	severity	of	the	
disease.	It	has	been	hypothesized	that	genetic	differences	may	lead	to	
the	development	of	the	disease	(PSORS2)	and/or	affect	the	initial	an-
tigen	presentation	(PSORS1	associated	with	the	HLA-Cw6	locus).13,14 
The most widely accepted mechanism in the etiopathogenesis of 
psoriasis	involves	chemokines,	which	play	a	key	role	in	cytokine	and	
lymphocyte	activation	as	 the	 fundamental	 step	 in	 this	process,	 fol-
lowed	by	keratinocyte	hyperproliferation	and	inflammation.15,16

Granulysin,	 a	 positively	 charged	 cytolytic	 antimicrobial	
peptide	(AMP)	class	found	in	the	granules	of	cytotoxic	T	lympho-
cytes	(CTL)	and	natural	killer	cells	(NK),	was	first	described	during	
the investigation of genes expressed in effector T lymphocytes.17 

Granulysin	has	been	associated	with	a	number	of	diseases,	includ-
ing	various	 infections,	cancer,	 transplantation,	skin	disorders,	and	
reproductive complications.18

We	investigated	the	relationship	between	psoriasis,	an	au-
toinflammatory	 disease,	 and	 rs7908	 (G/C)	 and	 rs10180391	 (C/T)	
gene polymorphisms in the GNLY gene. We found no study in the 
literature on the relationship between psoriasis and GNLY gene 
polymorphisms. The role of GNLY gene polymorphisms has been 
investigated	in	chronic	liver	disease	and	HIV	infection.12,19

The difference between the two groups in the genotype 
distribution	of	GNLY	rs7908	(C/G)	polymorphism	was	statistically	
significant.	CC	genotype	was	significantly	more	frequent	than	GG	
genotype	in	the	control	group.	In	terms	of	allelic	frequencies,	the	C	
allele has been found to have a protective effect against psoriasis. 
Due	 to	 the	 alternative	 splicing	mechanism	 from	 the	GNLY	 gene,	
four	different	protein	variants	are	synthesized	in	the	same	cell.	 In	
GNLY	rs7908	(C/G)	variants	1,	2,	and	3,	this	polymorphism	occurs	
in	 the	3’UTR	region.20	 Stabilization	of	 the	mRNA,	exocytosis,	and	
subcellular	localization	are	affected	by	3’UTR.	Therefore,	the	gene	
expression is post-transcriptionally regulated.21 Nucleotide changes 
in	the	3’UTR	region	lead	to	serious	disruption.22 In the variant GNLY 
rs	7908,	C/G	nucleotide	exchange	is	 located	in	the	protein-coding	
region,	causing	the	amino	acid	transformation	of	leucine	→ valine 
(Leu150Val).	Therefore,	it	is	thought	that	GNLY	rs7908	C	allele	re-
duces	the	amount	or	activity	of	granulysin	protein,	 leading	to	the	
complete elimination of trigger factors causing psoriasis. The ami-
no acid change imposed by the rs7908 SNP can be considered as a 
reason	of	 activity	decrease	 of	 the	 enzyme.	Although	both	 leucine	
and	valine	are	nonpolar	and	hydrophobic,	valine	differs	structural-
ly	from	leucine,	containing	an	extra	methylene	(-CH2)	group.	Most	
likely,	the	absence	of	the	methyl	group	causes	distortions	in	intra-
molecular	interactions	and	decreases	in	enzyme	activity.

When the GNLY rs10180391 gene polymorphism genotype 
distribution	 and	 allele	 frequencies	were	 analyzed,	 no	 statistically	
significant	 difference	was	 found	 between	 the	 patient	 and	 control	
groups.	In	contrast,	Hou	et al.	(2015)	found	a	statistically	significant	
association	between	GNLY	rs1866139	and	GNLY	rs11127	and	HBV	
infection.12 This may be due to the fact that the GNLY rs1866139 and 
GNLY rs11127 polymorphisms are not effective in protein activity 

or	amount.	When	 the	patient	group	was	classified	as	PASI<3,	3	≤	
PASI<10,	PASI≥10	according	to	the	PASI	severity	score,	there	was	no	
statistically	significant	change	in	terms	of	the	two	polymorphisms.	
However,	CC	ratio	was	decreased	in	GNLY	rs7908	polymorphism	
as	the	PASI	score	 increased	with	GG	and	GC.	In	other	words,	CC	
genotype	 frequency	 decreased	 as	 disease	 severity	 increased.	 This	
decrease	was	not	statistically	significant	because	of	the	low	number	
of cases. The study showed that GNLY rs7908 G allele is associated 
with disease severity and that the C allele protects against psoriasis. 
The increase in psoriasis severity associated with the GNLY rs7908 
G allele in our study suggests that this allele may have an enhanc-
ing	 effect	 on	 granulase	 expression.	 Similarly,	 Elgarhy	 et al.	 (2015)	
found that the severity of psoriasis increased with the increase in 
granulysin	 expression.	 They	 corroborated	 our	 findings,	 and	 their	
immunohistochemical analyses showed that granulysin expression 
is increased in psoriasis lesions.7 Raychaudhuri et al.	 (2004)	 found	
increased granulysin levels in lesional T cells and dermal dendro-
cytes	in	psoriasis	plaques.23 Pivarcsi et al.	(2004)	showed	that	lichen	
planus	(LP)	granulysin	was	expressed	100-200	times	above	the	nor-
mal level.24 Granulysin	has	been	identified	as	an	important	effector	
in	 both	 Stevens-Johnson	 syndrome	 (SJS)	 and	 diffuse	 keratinocyte	
death	 in	 toxic	 epidermal	 necrolysis	 (TEN).25 Tewary et al.	 (2010)	
demonstrated that granulysin promotes CTL proliferation by acting 
as an alarmin with chemoattractant and stimulatory effects on den-
dritic cells and macrophages.26 Our study suggests that the rs7908 
C/G polymorphism in the GNLY gene may also reduce the alarmin 
function	of	granulysin,	thus	allowing	the	cells	of	the	immunopatho-
genesis of psoriasis to continue to function normally.

Our	 study	 analyzed	 GNLY	 rs7908	 and	 GNLY	 rs10180391	
SNPs and found that the C allele of rs7908 is protective against pso-
riasis and even inversely proportional to psoriasis severity. There 
are very few studies in the literature that examine the interactions 
between GNLY gene polymorphisms and immunological diseases. 
There is thus serious need for further research to identify the ef-
fect of granulysin in psoriasis. Psoriasis prevalence is reported at 
1.5-2.8%	in	the	United	Kingdom,	2.5-3.5%	in	Germany,	3.15%	in	the	
United	States,	and	0.05-1.23%	in	China,	and	the	highest	prevalence	
in	Asia	was	reported	at	11.8%.27 Since prevalence of the disease dif-
fers	 between	populations,	 our	 research	 in	 the	Turkish	population	
can be useful for elucidating the role of GNLY in psoriasis.

CONCLUSION
We found that genotype GNLY rs7908 CC and C allele had 

a protective effect against psoriasis and reduced the severity of the 
disease.	The	rs10180391	SNP	did	not	play	a	significant	role	 in	 the	
pathogenesis of psoriasis. Investigation of the effect of GNLY rs7908 
and	GNLY	rs10180391	gene	polymorphisms	on	psoriasis	 risk	and	
disease progression can lead to the development of new treatment 
modalities for psoriasis.
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