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Common medical problems such as obesity do not have a single ge-

netic cause. Rather, they are likely associated with the effects of mul-

tiple genes in combination with lifestyle and environmental factors. 

However, single nucleotide polymorphisms (SNPs, mutations 

common enough to be considered variations) in two separate 

genes—FTO on chromosome 16 and INSIG2 on chromosome 2—have been conclusively linked to 

a predisposition to obesity, defined as a body mass index (BMI, weight divided by height 

squared) of 30 or more. The most effective treatment for severe, or morbid, obesity (BMI greater 

than 35) is bariatric weight loss surgery. However, 21% of bariatric surgery patients, although they 

initially lose a large amount of weight, eventually relapse to obesity. A recent study indicates 

these patients usually have a SNP in the FTO gene, a SNP in the INSIG2 Gene, or in both. These 

findings may result in mandatory genetic screening and counseling of candidates for bariatric sur-

gery and their surgical teams to preclude complications associated with recurrent obesity and po-

tential legal problems.

CROHN’S DISEASE

Crohn’s disease (also called terminal ileitis or Eisenhower syndrome) is a disorder of the digestive 

system with complex hereditary pattern that causes inflammation in the intestines, often leading to 

ulcers and scarring along the intestinal wall. A variety of genetic and environmental factors likely play 

a role in causing Crohn’s disease. Mutations in the ATG16L1 (ATG16 autophagy related 16-like 1) 

gene on chromosome 2, the IRGM (immunity-related GTPase family, M) gene on chromosome 5, and 

the NOD2 (nucleotide-binding oligomerization domain containing 2) gene on chromosome 16 predis-

pose individuals to Crohn’s disease. These genes provide instructions for making proteins that are 

involved in immune system function. Mutations in any of these genes may disrupt the ability of cells 

in the intestine to respond normally to bacteria, which may cause the chronic inflammation of the 

intestinal walls and digestive problems characteris-

tic of Crohn’s disease. Surgery is usually necessary 

in patients who have intestinal blockage due to the 

buildup of scar tissue or very severe symptoms. The 

most widely used surgery for Crohn’s disease, 

called resection, involves removing the diseased 

part of the intestine and joining together the two 

sections on either side of it. Other surgical interven-

tions may be necessary if the disease affects parts 

of the gastrointestinal system beyond the intestine, 

such as the esophagus or stomach. 

Patient prior to bariatric surgery

X-ray showing colorectal cancer

Barium contrast x-ray showing ulceration and scarring
of the intestinal wall, a characteristic of Crohn’s disease

LYNCH SYNDROME

Lynch syndrome, often called hereditary nonpolyposis colorectal 

cancer (HNPCC), is an inherited condition that significantly increases an 

individual’s risk of developing cancer of the digestive tract, particularly 

of the large intestine, or colon, and the rectum. An estimated 2-3% of 

colon cancers are thought to be caused by Lynch syndrome; Lynch pa-

tients have about a 60-80% lifetime risk of developing colon cancer, as 

well as an increased risk for cancers of the stomach, small intestine, and 

liver. Mutations in the MLH1 gene on chromosome 3 cause Lynch syn-

drome, as do mutations in other genes that code for proteins with simi-

lar or correlated functions, including MSH2, MSH6, and PMS2. The MLH1 

gene codes for a protein called mutL homolog 1, which is involved in 

fixing mistakes made when DNA is copied in preparation for cell divi-

sion. Individuals with a family history of colon cancer may want to un-

dergo a microsatellite instability test. Microsatellites are polymorphic 

loci present in DNA that consist of repeating units of 1–6 base pairs in 

length. Although the length of microsatellites are highly variable from 

person to person, each individual has microsatellites of a set length. In 

cells with mutated DNA repair genes, however, some of these sequences 

accumulate errors and become longer or shorter, a phenomenon 

referred to as microsatellite instability. About 90% of HNPCC tumors 

exhibit microsatellite instability, so positive results for this test indicate 

that genetic testing for Lynch syndrome should be performed. If a muta-

tion in the MLH1, MSH2, MSH6 and/or PMS2 genes is found, family 

members of the patient should receive genetic counseling so that they 

are induced to test if they are carriers. If yes, they should monitor their 

colons frequently for abnormal polyps and tumors and 

have them removed by surgery at an early stage.

  FTO      Fat Mass And Obesity Associated Gene

  INSIG2      Insulin Induced Gene 2

  MLH1      MutL Homolog 1 Gene

  ATG16L1      Autophagy Related 16 – Like 1 Gene

  IRGM      Related GTPase Family, M Gene

  NOD2      Nucleotide – Binding Oligomerization Domain Containing 2 Gene
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