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Abstract

Commonest cause of Maturity onset Diabetes Mellitus of the Young (MODY) in European ancestry is the inheritance of mutation in
HNF1la gene. Though MODY is not uncommon in India but extensive genetic studies in this condition is lacking. We report here a
novel base change in the aforementioned gene leading to MODY as well as NIDDM in the members of the same family.

Keywords: MODY-3, HNF1a Mutation, India, diabetes, NIDDM

Introduction

Maturity onset diabetes of the young (MODY) is a dominantly
inherited insulin nondependent diabetes mellitus affecting persons
of less than 35 years of age. These patients generally do not need
insulin for their management and are not prone to ketoacidosis.
Normally they constitute less than 1 % of NIDDM (Noninsulin de-
pendent diabetes mellitus) in European countries but is seen more
often in Asian subcontinent. Fourteen different genes have been im-
plicated in the inheritance of the disease known as MODY.

Commonest cause of MODY in European ancestry is the inheri-
tance of mutation in HNF1a gene. Though MODY is not uncommon
in India but extensive genetic studies in this condition is lacking. We
report here a novel base change in the aforementioned gene leading
to MODY as well as NIDDM in the members of the same family.

Case Presentation

The patient who is now 30 years old developed at the age of 28
years dryness of mouth, difficulty in vision, indigestion, and sticky
sweating. One of the days he felt dizzy with black out and was ad-
mitted in emergency room and was found to have high blood sugar
of (10 hour without food) of 311mg/dl (17.5mmol/1). He was acu-
tely managed with soluble human Insulin and subsequently inve-
stigated in detail for Diabetes mellitus. His plasma insulin level was
25.2mlU/], (Blood glucose 17 mmol/1), C-peptide levels 2.35ng/ml,

HbAlc of 9.5 %, Calculated HOMA IR -19.35, HOMA-A2:5.59, Auto
antibodies to GAD and PS2 negative. These investigations were re-
peated after 4 years with essentially similar results.

Imaging studies which included ultrasound and MRI of abdo-
men was normal and no calcification in Pancreas was noted. Serum
CPK MB, Liver and renal Function tests, serum amylase all was
normal. The patient responded extremely well on metformin and
1.25 mg Glipizide daily and was on similar regimen for last 2 ye-
ars. Presently his fasting blood glucose is between 5.5-6.5 mmol/I
and HbA1C between 6.5 and 7%. He did not have any documented
hypoglycaemic attacks during the period. There was no significant
past history except of falciparum malaria 8 years back and an ope-
ration for semilunar cartilage repair of the right knee joint 10 year
back when all investigations prior to operation was normal. For al-
most 6 months prior to detection of diabetes he had intense mental
pressure on account of studies and in his quest for getting a job in
a foreign land.

The patient had a three-generation history of NIDDM affecting
his father (at 62 years of age) father’s sister (at 69 years, deceased
77years), Fathers paternal uncle (diagnosed 71 years, deceased 79
years). Some of the other members of the family had cataract ope-
ration or cancer or complete heart block. Fasting and postprandial
blood sugars available for them in those times (beyond 55 years of
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age) were all normal. None of them developed any known diabetes
related complication.

Index cases underwent whole exome analysis for MODY and
related genes using Illumina Hiseq 2500 analyser. (At 110 X). A
missense pathogenic base change in HNFla gene (Glu71Lys) was
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recorded. The same heterozygous change was confirmed by Sanger
sequencing (Figure 1) and the same change was seen in his father
who was a diabetic and in his elder brother (34 years) who has not
yet developed any diabetes. Index case’s paternal uncle (63 years)
is a non-diabetic and does not have the mutation in the said gene.
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Figure 1:

There are a few large studies from Caucasian population on the
nature of mutation in MODY cases [1-3] where HNF1a mution was
found to be the most common (40-70 %) followed by that of glu-
cokinase gene. In India three mutation studies on MODY showed
quite different pattern of gene involvement in the disease [4-6]. In
these three studies i.e., two from south and one from north India
showed only 2-8% Indian MODY patients have HNFla mutation
and glucokinase mutation is also distinctly rare. Only one case re-
port could be found [7] with this mutation from Indian patient in
the literature.

One of the important findings in the present study was presen-
ce of NIDDM and MODY 3 in the same family with same mutation.
It has been documented that position of mutation in HNFla gene
determines the age at which diabetes is detected [8]. Mutation in
exome 8-10 cause at least 8 years early appearance of diabetes
compared to mutations in preceding exons.

Our mutation is novel (Glu71Lys) and is situated in the dime-
risation (Dim) domain of HNF1a gene. Here an acidic dicarboxylic
amino acid (Glutamic acid) is replaced by highly basic diamino ami-
no acid Lysine. This is an important change which can affect dime-
risation rate and potential malfunction of the protein. This change
has not been detected in a large number of similar populations te-
sted elsewhere [4,5] in this country, hence it is unlikely to be a wild
polymorphic variant in our population.

One of the important information from all these studies across

the world on MODY genetic variants show that we have only been
able to detect the genetic defect in a very small proportion of clini-
cally defined MODY and the heterogeneity of this condition has also
been highlighted in one of the studies conducted here [6].

It is important to know the type of mutation in MODY genes to
understand its natural history, complications, epistatic effects with
other genes and best management options. For example, HNFla
mutation patients responds very well to sulphonyl ureas and they
are quite sensitive to the effect of this drug. Fasting hyperglycae-
mia along with mildly raised pancreatic lipase levels as seen in our
index case along with good response to sulphonylurea therapy as
seen could be important indicator of presence of this mutation. OQur
patient is well controlled with only 2.5mg of Glipizide twice daily
along with 1.5gms of metformin. Management strategies of MODY
depending on genetic defects has been well reviewed elsewhere [9].

In addition, the present case also shows that MODY and NIDDM
may coexist in the same family with having same mutation. Why
some patients develop diabetic features early and some late is an
area for future exploration. Probably interaction with other genes
and environment leads to this variation.

Hence in this era of whole genome/exome sequencing different
strategies need to be taken to unravel genetic changes in so called
MODY X [10] and it may be possible that quite a few of MODY may
be linked to non-coding areas of human genome. Syndromic MODY
may have a different story to tell all together (Figure 2).
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Figure 2: Index Case HeteroZygous Glu71 Lys of HNF1alpha gene.

Conclusion

In the present case we have shown a unique mutation of HN-
Flalpha in the index case with maturity onset diabetes of the young
(MODY-3) along with other members in the same family some of
them have type 2 NIDDM. Mild increase (upper limit of normal) of
serum lipase was found in those with this mutation and could serve
as a possible marker for this gene mutation.
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