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Aldosterone producing adenoma is one of the causes of secondary hypertension. This condition 
is characterized by excessive production of hormone aldosterone which causes excess absorption 
of Na+ ion causing hypertension and excessive excretion of K+ leading to hypokalemia. K+ ion 
itself is the regulator of the aldosterone production. These ions pass into the adrenal cell through 
the potassium channels like KCNJ5 and leads to aldosterone production. Recent studies show 
that mutation in these channels could lead to loss of selectivity of these channel allowing ions 
like Na+ to pass in producing same effect like K+ leading to excess aldosterone production. An 
early study which showed this phenomenon also reported the presence of FZD4 receptor 
mutation in the preliminary data in the tumor specimen under study. The family of this receptor 
is involved in Wnt signalling pathway. Wnt signaling pathway is a conserved pathway where 
wnt ligand activates the downstream signaling through FZD receptor and is very important in 
embryogenesis and also tumorigenesis. 
 
This project studies the mutational status of FZD4 gene in aldosterone producing adenomas. The 
receptor gene was sequenced for each specimen and was looked for the mutations. The major 
findings were19 novel amino acid changing mutations, 3 novel mutations giving premature stop 
codon and a reported mutation were found. We have used 8 of these mutations for further 
studies. The mutants of the receptor gene were created for each of these 8 mutants by site 
directed mutagenesis, where the mutation is incorporated in gene by amplifying it with the 
primer encompassing the desired mutation. The effects of these mutations were studied by 
transfection studies in cell line along with the wildtype. The study shows that the wild type has 
inhibiting effect and the mutants have relatively activating effect in canonical wnt signalling 
pathway suggesting that these mutants could have some role in tumorigenesis.  
 
Besides adrenal gland, KCNJ5 is highly expressed in renal tubular cells. It is a well known fact 
that renal system help in electrolyte balance and the potassium channel like KCNJ5 helps in K+ 
ion balance. In our study we looked for the mutational status of this channel in papillary renal 
cell carcinoma. We found two novel mutations and an intron splice site variant. These mutations 
reside in the area that is crucial for downstream signaling, which imply that it could vary the 
normal function of the channel. This study of KCNJ5 channel in papillary renal cell carcinoma 
requires functional studies to find out if and how these mutations are pathogenic. 
 
There is no other reported study of both FZD4 mutation and its impact in APAs and KCNJ5 
mutations and its impact in renal cell carcinoma. Hence the mutations found in this study and 
deeper knowledge in their potential role in pathogenesis could help us know more about the 
disease pathogenesis.  
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