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Abstract 

Hypotrichosis is a heritable condition described by sparse hairs, sparse to absent eyebrows, 

eyelashes, axillary, and body hair, but with normal teeth and nails. Genotyping was carried out of 

family from fourth generation from district Sibi, Balochistan, having two affected males and one 

female. Genotyping was done targeting LPAR6-linked microsatellite markers present on 

chromosome 13q14.11-q21.32. The exon located on LPAR6 gene, were amplified of both 

affected and normal individuals of the family revealing linkage at locus on chromosome 13.  

Sequencing result of the LPAR6, shown a recurrent missense mutation c.436G>A, p. G146R) in 

a family. A recurrent missense mutation revealed in the current investigation encompass the 

evidence of LPAR6 gene hereditary hypotrichosis.  
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Introduction   

The word hypotrichosis describes an-inborn 

malformations of the hair on scalp, 

eyelashes and eyebrows but the affected 

individuals have normal teeth and nails. 

Genetically hypotrichosis is an autosomal 

recessive, autosomal dominant X-linked 

inheritance. Seven autosomal recessive 

hypotrichosis genes have been identified 

including four responsible for autosomal 

dominant hypotrichosis. It has been revealed 

only recently that autosomal recessive 

hypotrichosis is caused by the mutation in 

either LIPH or LPAR6 gene [1]. LIPH and 

LPAR6 codes for proteins involved in the 

synthesis of fundamental component of cell 

membranes “2-acyl-lysophosphatidic acid” 

and oleoyl-Lalpha-Lysophodphatidic acid 

(LPA) which serves as ligand for the P2Y5 a 

G-protein-coupled receptor (GPCR) [2].  

The expression of LPAR6 gene take place in 

innermost part of hair follicle [3-5] and 

together with LIPH gene is convoluted in 

differentiation and regulation of hair growth 

cycle [6].  

LARP6 coded protein consists of La motif 

(LAM) and a RNA recognition motif (RRM) 

and are implicated in regulating translation 

and maturation of tRNAs [7, 8].  LARP6 

coded protein is also linked with the 
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formation of vimentin intermediate 

filaments, non-muscle myosin filaments, 

helicase A, serine–threonine kinase 

receptor-associated protein (STRAP) and 

binding FK506 protein 3 (FKBP3) [9, 10].  

 LPAR6 (MIM No. 609239) coded protein 

P2Y5 play an important role in the 

regulation and   maturation of hair follicles 

[11].  LPAR6 gene consists of one exon 

with ORF coding for 344 amino acids [12] 

with 7 hydrophobic transmembrane, 4 

extracellular and 4 cytoplasmic domains. 

(http:// au.expasy.org/uniport/p4367). P2Y5 

protein in combination with different fatty 

acids play key role in apoptosis, muscle 

contraction and cell migration [12]. 

Several type mutations in LPAR6 gene have 

already been identified, including missense, 

nonsense, insertion, deletion and frame shift 

mutations [11]. Novel (if any) or recurrent 

mutation in LPAR6 gene would increase the 

spectrum of the known mutations, 

emphasizing the role of GPCR together with 

LIPH in regulating hair growth cycle [2, 13].  

Materials and methods 

Patients 

With the consent of elders of the family, 

family history was taken (Figure 1).  The 

blood samples were collected from both 

normal and affected individuals in EDTA-

containing tubes. Genomic DNA was 

extracted from the affected and normal 

individuals in the human molecular genetics 

lab institute of Biochemistry, UOB, Quetta.  

The patients were examined at the civil 

hospital sibi, Balochistan and the study was 

approved by the Institutional Review Board, 

University of Balochistan, Quetta, Pakistan. 
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Figure 1. Pedigree of Family form Sibi district, affected with hereditary hypotrichosis. 

Squares and circles designate males and females respectively. The double line indicates 

cousin marriages while, the shaded squares show the affected male and circles shaded 

black indicate female 

 

Results 

Clinical features 

In the present study, a family was enrolled 

with phenotypic hereditary Hypotrichosis 

characterized by sparse hair on the scalp, 

sparse eyelashes & eyebrows, however they 

have a normal teeth and nails (Figure 2).  
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Figure 2. Medical findings in the existing family with hereditary hypotrichosis (a) the 

phenotypic of affected male and female (IV-1), (IV-3) presenting, sparse hairs, eyebrows, 

eyelashes, and body hair with normal teeth and nails 

 

Mutation analysis  

The exon-intron boundaries LPR6 gene was 

amplified using pacific primers by PCR and 

the product was sequenced, using the ABI 

Prism Big Dye Terminator Cycle 

Sequencing Ready Reaction Kit (PE 

Applied Biosystems) in Automated 

Sequencer.  

Sequencing result of the family showed 

recurrent missense mutation in both 

LPAR6/P2RY5 gene designated as 

c.436G>A, p. G146R) which was absent in 

100 Pakistani family individuals analyzed 

(Figure 3). The mutation was predicted, 

harmful with following statistical score of 

0.993 (Figure 4). 

 
Figure 3.  P2RY5 gene sequence analysis in family with LAH3.  

DNA sequence from a homozygous (affected) individuals presenting a transition (G>A), a 

heterozygous carrier and a phenotypically normal individuals showing wild type sequence. 

The arrow indicates site of mutation 
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Figure 4. PolyPhen-2 analysis of recurrent missense mutation in affected family. The color 

bar with the black indicator demonstrating the strength of the presumed damaging effect 

for the variant with statistical score of 0.993 

 

Discussion  

For the current study, an extremely 

consanguineous family was enrolled, 

representing hypotrichosis from distric sibi 

situated in the east of Balochistan. Genetic 

disorder was inborn in the family members 

and the manner of inheritance was 

autosomal recessive. The affected 

individuals of the family showed, sparse 

hairs, sparse to absent eyebrows, eyelashes, 

axillary, and body hair (Figure 2). The 

family was tested for linkage by typing 

highly polymorphic microsatellite markers 

linked to already known loci including 

hypotrichosis (3q26.33-q27.2), LIPH, 

LAPR6(13q12.11), corneodesmosin on 

chromosome (6p21.33), hairless gene 

(8p21), desmoglin and desmocolin 

(18q12.1). 

The family linked to the LAH3 locus on 

chromosome 13. The abnormal individuals 

in the family showed sparse hair on the 

scalp, eyebrows, eyelashes, axillary and 

body hair, however affected individuals 

were having normal teeth and nails. The 

phenotype woolyhair has already been 

reported by Shimomura [14]. 

Until now, a different mutation has been 

identified in LAPR6 producing LAH3 

phenotype; e.g. missense mutation, frame 

shift-mutation   and   stop   at   codon. We 

have reported a recurrent missense mutation 

in a family with hereditary hypotrichosis, 

designated c.436G>A, p. G146R). This 

mutation was predicted to be probably 

harmful with a statistical score of 0.993.  

This LAPR6 gene consists of one exon with 

an open reading frame (ORF) coding a 

protein (P2Y5) comprising of 344 amino 

acids and belongs to G-protein coupled 

receptors (GPCR) activated by adenosine 

and uridine nucleotides [12]. LAPR6 gene is 

expressed in epidermis and innermost layer 

of hair follicle playing a significant role in 

the maintenance of hair growth cycle and 

quality [15, 16]. P2Y5 is a G-protein 

coupled receptor comprising of seven 

hydrophobic trans membrane helices, four 

cytoplasmic, and four potentially 

extracellular helices (http:// 

au.expasy.org/uniprot/P43657) [5] P2Y5 is a 

GPCR which bind extracellular nucleotides 

as ligands moreover Pasternack et al. 

reported oleoyl-Lalpha-lysophosphatidic 

acid (LPA) is a bioactive lipid composed of 

several fatty acids engaged in several 

processes including cellular proliferation, 

migration of cell, contraction and apoptosis 

[15]. 

Conclusion  

A pathogenic mutation identified in the 

present research work extends the body of 
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proof implicating the LPAR6 gene in 

hereditary hypotrichosis emphasizing the 

role of GPCR together with LIPH in 

regulating hair growth cycle. 
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