
Case Report Open Access

Gene Polymorphism Increase Genetic Susceptibility in Hirschsprung Disease - A 
Rare Case Report 
Saxena AK*

Human Cytogenetic and Molecular Genetics Laboratory, Department of Pathology/Lab Medicine, All India Institute of Medical 
Sciences, India

*Corresponding Author: Saxena AK, Human Cytogenetic and Molecular Genetics Laboratory, Department of Pathology/Lab 
Medicine, All India Institute of Medical Sciences, Patna, Pin code: 801507, Bihar, India. Tel: 7781012677, Email: draksaxena1@

.com

Citation: 
morphism Increase Genetic Susceptibility in Hirschsprung Disease - A Rare Case Report. J Clin Exp Gen 1(1): 103

Volume 1 | Issue 1
Journal of Clinical and Experimental Genetics

Annex Publishers | www.annexpublishers.com                    
 
                            Volume 1 | Issue 1

Abstract

Background: 
paediatric age group of “Birth Defects”. Etiopathology reveals that more than 80% cases are sporadic in nature with known 
etiological factors and remaining 20% are still unknown. 

Objectives
factor using methylenetetrahydrofolatereductase (MTHFR) C677T gene polymorphism. 

Study Design
protruded tongue and broad forehead with epicanthal folding. 

Results: Karyotype showing four new breakpoints mapped on 12q14, (10.08Mbp), 12q15 (5.04 Mbp), 12q22 (4.41Mbp) and 

-
Tm -

eraldehyde-3-posphate dehydrogenase (GAPDH), resulting there is change of single nucleotide cytosine substitute into 
thymidine followed by changes of amino acid alanine to valine. 

Conclusion: -
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Introduction

complications enterocolitis megacolon, bowel obstruction with  perforation [1].  half of the isolated cases of HSCR are sporadic 
in nature  linked to  genetic mutations, and  20% are familial seems to be associated with other genetic disorders like Down 
syndrome or Waardenburg syndrome [2 Earlier study shows that multiple genes and  regions of chromosomes (12q21) have 
been  with association of mutations including RET proto-oncogene, a tyrosine kinase receptor in HSCR [3].  genetic 
susceptibility of SOX10, TGF-β genes includes  signalling pathways that are involved in  cellular programmes crucial 
for the normal development of the enteric nervous system including neuregulin 1 (NRG1) and NRG3 in Chinese population [4]. 
Besides, these two genes are also associated with enteric nervous system – one gene is located on the long arm of the chromosome 
15 15q23) and other is colonic aganglionosis involve deletion of chromosome 10 (q11.21 q21.2). De novo reciprocal balanced 
translocation t(3, 17) (p12, q21) leads to the mutations of L1CAM gene, which encodes a neural adhesion molecule  involved as 
isolated X-linked disease [5-7]. Hence, there is a need for further characterization of new loci in the expansion of the predisposing 
genes possibly leading to HSCR, to understand the genesis of enteric phenotype [8]. , the present study has been designed 
with the aim to explore the expansion and characterization of new locus in interstitial deletion of 12q21 region.  study further 
extends to determine genetic heterogenicity using MTHFR C677T gene polymorphism to assess the “risk” and try to correlate with 
transforming growth factor β (TGFβ) in HSCR as independent factor during proliferation of cells. 

Materials and Methods

Pedigree analysis of the proband indicates that this is a  male child of 2-year-old having 3.2 kg weight attend the out-patient’s 
department of Paediatric surgery, All India Institute of Medical Sciences, Patna (India).  study is approved by Institute Ethical 
Committee (IEC) Clinical diagnosed the case of HSCR show typical Mongolian phenotypic features ( -1) with low set ears, 
wide nasal septum, protruded tongue.  is also complaint of constipation since birth and defective intestinal disorders that in-
cludes complications enterocolitis megacolon and bowel obstruction and referred to Human  Cytogenetic and Molecular  Genetic 
Laboratory in the  Department of Pathology / Lab Medicine for karyotyping and molecular analysis using  markers. 

Figure 1: Clinical feature of the HSCR with Down 

syndrome. Karyotype showing 47, XY + 21
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Blood sample (1.0 ml) was obtained in sterile vial for short- term lymphocytes cultures in RPMI 1640 media, supplemented with 
foetal bovine serum (FBS) (5%) and phytohemagglutinin-M for 72hrs in CO2

MTHFR-T,5'–GCACTTGAAGGAGAAGGTGTCTGCGGGCGT-3',

MTHFR-C-polyG,5'GGCGGGCGGCCGGGAAAAGCTGCGTGATGATGAAATAGG-3'

MTHFR-cf,-5'-TGTCATCCCTATTGGCAGGTTACCCCAAA-3', 

MTHFR-cr, 5' -CCATGTCGGTGCATGCCTTCACAAAG-3' set of primers. Earlier, the detailed procedure of polymerase chain 
reaction (PCR) and calculated Tm values are documented earlier by Saxena et. al [10]. Similarly, the TGFβ analysis was also studied 

with PCR program initial denaturation 95°C for 5min (Denaturation 95°C-30 sec, annealing 56°C-45 sec, elongation 72°C-1 min) 35 

Results 

-

Figure-2A & B. Partial karyotype showing unconstitutional break-point at position 12q14-22 with loss of 35. 91 Mbp 
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calculating Tm
Tm values 

from 86.00 (case) to 88.00 (GAPDH), when compared with controls group i.e. 85.00 to 87.50 followed by substitution of cytosine 
to thymidine resulting change of amino acid alanine to valine. Interestingly, there is lack of mutant genotype TT in homozygous 

Tm
heterogenicity and increase risk factor of the disease like HSCR.

Etiopathology of HSCR is highly complex in nature due to involvement of various metabolism including neurone signalling pathway. 

Figure 3:

Tm values between case and control (arrow)

Figure 4:

PCR product in L1 to L3) in HSCR with control (L4), M=Ladder of 100bp 
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Discussion

diversity of 12q21 deletion syndrome with loss of 1.6 Mb DNA has been known in the patient with development delay along with 

SYT1, PP1R12A, PAWR and OTOGL among these four two genes SYT1 and PPP1R12A 

“socioeconomic condition” with four sisters having normal phenotypes with last family member is male having typical phenotypes 

based on MTHFR C677T gene polymorphism.

SYT1 gene encoded membrane protein of postsynaptic vesicles either failed to regulated independently or synergism with PPP1R12A 
gene which encodes myosin phosphatase enzyme in muscles during development [3].

unknown function. Since HSCR disease fall under the category of “Birth Defects” and is quite possible that this region (facultative 
heterochromatin) might have associated during early event of embryogenesis during DNA methylation. Author, also hypothesize 
that such Birth Defect (HSCR) occurs at the time of early organogenesis, where foetus might have exposed with strong teratogens 

    msihpromylop eneg T776C RFHTM eht fo ”rotcaf ksir“ esaercni ot ,yldnoceS .srotcaf citeneg lanoitutitsnoc tnatropmi tsom eht fo
in heterozygous condition due defective folate metabolism, third we also asses the expression of TGFβ in the same proband failed 
to correlate the role of TGβF in folate metabolism or signaling during chromatin modelling associated breakpoints 12q21 gene 

Conclusion

Complex chromosome rearrangements (CCRs) with trisomy -21 and genetic heterogenicity of MTHFR C677T in male make the 
study more interesting due to penetrance of gene   increase “risk factor” in the same family of HSCR.
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