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Abstract 

NSCLP/CP (Non-Syndromic Clefts Lip-Palates) is the most general congenital distortion throughout the globe, with 

highly significant social and psychic effects. NSCLP/CP (Non-Syndromic Clefts Lip-Palates formation happens from 

the genetic factors and environmental interactions and this study will try to deliver recent progress review while 

defining the NSCLP/CP (Non-Syndromic Clefts Lip-Palates genetic causes.  

A literature review was directed through the Medline Database according to a search regarding following 

keywords: non-syndromic, genes, cleft lip-palate and genetics of clefts lip-palates to Jan 2017.  

Several genes are recognized in diverse countries and population with the parent’s trio study. The basic aim if this 

research underwrites to relative gene review that has been recognizing in non-syndromic cleft palate and lip and to 

support to gain a better identification of the inheritance pattern of such pathology with the genetic disease 

prevention.  

Though there are three main genes have been recognized the genetic review is important to deliver the 

understanding of the clefts lip-palates pathophysiology.  

Keywords: Cleft Lip, Cleft Palate, Non-Syndromic, Genetics 

Corresponding author:  

Dr. Shah Rukh Saleem,  

WMO,  

Mayo Hospital Lahore. 

 

 

 

Please cite this article in press Shah Rukh Saleem et al., Updating Genetics Polymorphisms of Non-Syndromic 

Clefts Lip-Palates., Indo Am. J. P. Sci, 2018; 05(11). 

 

 

 

 

 

 

 

 

 
 

 

QR code 

 

 

http://www.iajps.com/


IAJPS 2018, 05 (11), 12305-12309                 Shah Rukh Saleem et al              ISSN 2349-7750 

 

 

 

w w w . i a j p s . c o m  

 

Page 12306 

1.0 INTRODUCTION: 

NSCLP/CP (the non-syndromic clefts lip-palates) are 

basically associated with the most recurrent 

congenital malformation throughout the globe. 

NSCLP/CP (the non-syndromic clefts lip-palates) 

prevalence is projected at 1/600 of global births, with 

the varying based birth prevalence on different 

geographic origin: it is greater in African populace 

and the lowest in Caucasians (for Africans 1/500 

births on the other hand 1/2500 in Caucasians births). 

These divergences show the persistence even after 

relocation, signifying that they are the arbitrated by 

genetic as compared with the environmental features. 

Scientists and researchers are recently working to 

recognized the etiological deviations in these fresh 

loci for the indulgence of the developmental 

disorders which may lead to NSCLP/CP (the non-

syndromic clefts lip-palates), and specifically, this 

knowledge ultimately results in the increased 

treatment, prevention, and prognosis (El fadl, 2017).  

 

Accordingly, Cleft lip and palate are generally known 

congenital anomalies with important social, 

economic, medical and psychological ramification 

which may affect populace throughout the globe. 

NSCLP is a basic congenital anomaly with having 

incidence from different range in live births. In India 

and Pakistan, according to different studies, cleft 

lip/palate happens in almost 1 in 500 live births; but 

most of them are not surgically assessed. These 

numbers may be higher as expected as most of the 

rural areas’ births are not reported (Jones, 2017).  

 

The core purpose of this study review is to update the 

most recurrent genes involved in NSCLP/CP (the 

non-syndromic clefts lip-palates) genesis.  

 

2.0 MATERIALS AND METHODS: 

A systematic literature has been observed through 

using Medline Database by searching the keywords: 

“Genetics”, Cleft Lip”, “non-syndromic”, and “facial 

cleft” etc. Additionally, “Genetic cleft lip palate” and 

“non-syndromic” combination also used for better 

search options (El fadl, 2017).  

Candidate Genes 

 

MSX1 (Muscle Segment Homeobox ) mostly known 

as homeobox 7, MSX-1, HOX7, HYD1, MSH 

Homeo Box Homolog 1 (Drosophila) Gene provides 

directions for generating a protein which regulates 

and other genes activity and performs in the time 

period of initial development to operate and control 

the program of craniofacial morphogenesis during 

growth of craniofacial skeleton and teeth (Leslie and 

Murray, 2016).  

 

MSX1 mutations have been further observed while 

contributing in NSCLP/CP (the non-syndromic clefts 

lip-palates). Human MSX1 gene maps to spans 

4.05kb and 4p16.1 locus. It further comprises two 

introns and exons. MSX1 gene countenance is linked 

with cyclin D1 up-regulation, therefore hinders 

cellular differentiation by the modifiable cell cycle. 

TGFβ3 “Transforming Growth Factor-beta 3” gene 

determines a TGF-beta family member of the 

proteins, concealed during embryogenesis and 

differentiation of cells. Multiple numbers of studies 

suggest representing the TGFβ3 role to be related 

with NSCLP/CP (the non-syndromic clefts lip-

palates) (Luan et al., 2016). 

 

TGFβ3 family is significantly involved in the 

development of palate and all isoforms of 1, 2 and 3 

are articulated in the time period of this process. The 

studies on TGF family genes imply that the function 

of embryonic palate is arbitrated through the SSS 

(small signaling system). TGFβ3 is communicated 

originally in the epithelial factor of the perpendicular 

shelves. Later, this is also articulated in the parallel 

shelves, but reflection becomes unnoticed once the 

epithelial seam disrupts. TGFβ3 reflection is 

imperfect to the parallel shelves but like TGFβ3, 

switches off earlier after epithelial seam distraction 

while TGFβ1, accelerate palatal shelf synthesis (Luan 

et al., 2016).  

 

3.0 RESULTS:  

According to this study, we elaborate on the 

phenotypes and genes associated and recognizing a 

genomic locus. Following Table 1 further described 

this in detail: 
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(Source: (Luan et al., 2016) 

Description of genetic difference essential 

NSCLP/CP (the non-syndromic clefts lip-palates) 

utilizing gene detection methods comprising large 

connecting genome mapping association and 

candidate’s gene approaches. The recognition of key 

genes in the NSCLP/CP (the non-syndromic clefts 

lip-palates) genesis discovers a core challenge. A 

freshly published meta-analysis of “genome-wide 

association study” GWAS indicates on NSCLP/CP 

(the non-syndromic clefts lip-palates) recognizing six 

unidentified important susceptibility regions. This 

research elevated the loci responsible number for 

NSCLP/CP (the non-syndromic clefts lip-palates) to 

twelve. Therefore, we will also treat in this further 

section the regular locus implicated in the 

malformation of the genesis stated by different 

researchers (Nadifi, 2018).  

 

4.0 DISCUSSION:  

4.1 IRF – 6 (“The Interferon Regulatory 

Factor – 6 Encoding Gene”) 

IRF – 6 (“The Interferon Regulatory Factor – 6”) is 

situated on the (q) long arm of chromosome 1, 

between the locations 32.3 and 41. Particularly, IRF – 

6 (“The Interferon Regulatory Factor – 6”) is found 

on pairs 209, 623, 785 basis and chromosome base 

pairs 209, 806 and 175. The basic function is to 

produce a protein, which plays important role in 

initial growth. Generally, this protein is a factor of 

transcription, which means that it assigns to the 

particular DNA control regions and supports certain 

genes control of the activity (Pan et al., 2016).   

 

IRF – 6 (“The Interferon Regulatory Factor – 6”) was 

initially identified factor involved in two autosomal 

foremost syndromes in “clefts lip-palate” VWs 

Vander Wood Syndrome, generally called “VWS 

syndrome” and PPs (“pterygium popliteal 

syndrome”). This further led to a study that IRF – 6 

(“The Interferon Regulatory Factor – 6”) is likely to 

provide to the etiology of CLP/CP inveterate by the 

different researchers, including different and 

populace and afterward restarted in both GWAS 

meta-analysis (Nadifi, 2018).  

 

4.2 MHTFR (“The Methyl-netetra-hydro 

folate REductase Gene”) 

Recognizing the factors of genetic risk of NSCLP/CP 

(the non-syndromic clefts lip-palates) has been 

discussed in several studies. It may possible that 

deviations of gene intricate in folic acid metabolism 

pathway could be linked with these specific risks. 
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Amid the genes involved in the metabolism of folic 

acid, is the MHTFR (“The Methyl-netetra-hydro 

folate REductase Gene”) and that has been most 

proper associated with NSCLP/CP (the non-

syndromic clefts lip-palates). It generates an enzyme 

which catalyzes the amino acid methylation from 

homocysteine to methionine (Pan et al., 2016).   

 

Any imperfection according to this route may give 

output in the deficiency of methionine and an 

accretion of homocysteine. Additionally, according to 

the fundamental methionine role as a significant 

precursor as per the methylation process of RNA and 

DNA, there is serum homocysteine level elevation 

yet in favor of teratogenicity in the time period of 

embryogenesis.  The MTHFR (“The Methyl-netetra-

hydro folate REductase Gene”) coding is placed at 

1p26.312 and 11 exons’ composition. Multiple links 

have been stated between the risk of NSCLP/CP (the 

non-syndromic clefts lip-palates) and polymorphisms 

of MTHFR. Therefore, the outcomes were 

contradictory. It has also stated that the MTHFR gene 

may have a defensive role rather than being an 

inclining NSCLP/CP (the non-syndromic clefts lip-

palates) factor (Nadifi, 2018).  

 

4.3 TGFA (“The Growth Factor Alpha 

Encoding Gene) 

The TGFA gene encoding weighs from 70 to 100 kb 

(kilobase), and it is situated on the chromosome’s 

short arm (2p13), encoding 50 amino acids 

polypeptide. The protein quandaries to the EGER 

“epidermal growth factor receptor” and is situated in 

the epithelium of the mouth in the time period of the 

closure of the palate. An investigational study 

without EGF recognized an elevation in the CLP/CP 

incidence. This research also configured that 

NSCLP/CP (the non-syndromic clefts lip-palates) 

may have a genetic link with TGFA polymorphisms. 

On the contrary, another reflective research stated 

TGFA gene had damage to the skin, eye, and hairs 

but not to palate or lip. Other case-control researches 

and harmony cases in humans also stated opposing 

outputs. Though there is multiple etiologic research 

which highlighted that NSCLP/CP (the non-

syndromic clefts lip-palates) is linked with allelic 

variations of TGFA (Pan et al., 2016). 

 

4.4 MSX1 (“The Muscle Segment Homeobox 

1 Gene”) 

The Muscle Segment Homeobox 1 Gene (MSX1) 

fabricates a protein that manages other genes activity. 

It belongs to a large homeobox gene family which 

acts at the commencement of growth to control 

craniofacial morphogenesis in the time period of 

tooth growth. The Muscle Segment Homeobox 1 

Gene (MSX1) communicates to the 4p16.1 locus and 

covers over 4.05 kb. It further comprises two exons 

and one intron. The Muscle Segment Homeobox 1 

Gene (MSX1) reflection is linked with the regulatory 

cycle of D1, thus it prevents cell diversity. In 

homozygous transgenic animals, the decline in The 

Muscle Segment Homeobox 1 Gene cultivate a cleft 

palate; represent the developmental failure of the 

incisor as was as molar development stoppage. 

Accordingly, in human, the MSXI mutation 

represented an autosomal leading shape in dental 

agenesis (Stanier, 2017).  

 

Presently, an analysis of MSX2 broad sequence in 

917 selected patients with CLP/CP recognized 

mutation and in 16 patients there was cleft lip without 

or with cleft palate, showing that this gene may be 

intricate in both cleft forms. The researchers estimate 

that MSXI alterations are only 2.2% responsible in all 

NSCLP/CP (the non-syndromic clefts lip-palates) 

cases. Accordingly, in recent past a study has 

exposed that the genetic combined study regarding 

rare TGFA variants and MSX1 may elevate the cleft 

palate up risk up to 10 times, signifying the 

importance of interactions of gene-gene in the 

etiology of NSCLP/CP (the non-syndromic clefts lip-

palates) (Srichomthong, 2014). 

 

4.5 Genome-Wide Association Researches 

GWA (Genome-wide association) researches and 

economical recognize disease genes and feature both 

genes to gene interactions and gene-environment for 

the counseling of risk, recognizing the gene locus 

accountable and growth of preventive therapies for 

the defect. Genome-wide researches are significant 

advances in determining the genetic differences 

manipulating disease. GWA, according to genotyping 

approaches, model hundreds of thousands of SPNs 

(Xavier et al., 2017).  

 

Genome widescreen results, determined by pro-bands 

with NSCLP/CP (the non-syndromic clefts lip-

palates) in three different countries (according to our 

Medline Database literature records) advised 

indication of a connection to chromosomes 2, 6, 17 

and 18. Fine mapping omitted all the chromosome 2 

expected regions and with another proof for a 

vulnerability gene for NSCLP/CP (the non-

syndromic clefts lip-palates) on 2q.  A ten cm 

genome scans of stretched multiplex families with the 

history of CLP from diverse populace genes in the 

specific regions, comprising a new region at 9q21. 

Additionally, according to meta-analysis with the 

results from several more families represented 



IAJPS 2018, 05 (11), 12305-12309                 Shah Rukh Saleem et al              ISSN 2349-7750 

 

 

 

w w w . i a j p s . c o m  

 

Page 12309 

genome-wide significance regarding 10 more regimes 

includes fresh regions at 2132-35 (Xavier et al., 

2017).  

5.0 CONCLUSION: 

Identification of the genetic complexity of 

NSCLP/CP (the non-syndromic clefts lip-palates) 

agrees for better defensive and clinical administration 

by managing risk factors and delivering highly 

accurate genetic counseling. Evidence advised that 

genetic predisposition of NSCLP/CP (the non-

syndromic clefts lip-palates), caused by multiple 

interactions of genes. Though no significant gene has 

been authorized, multiple types of research have been 

done and still in process to deliver an identification of 

pathophysiology of the oro-facial clefts.  
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