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These mutations might change the binding affi nity of  
nuclear protein and thereby alter the transcriptional activity 
of  the HBV DNA. Most commonly occurring A1762T/
G1764A double mutation within BCP have widely been 
reported and have functionally been shown to down 
regulate the expression of  precore antigen (HBeAg), 
low viral load and sometimes also having signifi cant 
association with HBeAg negative serology i.e. complete 
inhibition of  HBeAg production. Deletion and insertion 
mutations have also been reported with emerging clinical 
manifestations. With this background in the present 
study we aimed to investigate the prevalence of  BCP 
mutations and their correlation with viral genotypes and 
HBeAg serologic status among patients. Viral DNA was 
extracted from thirty HBeAg positive and fi fteen HBeAg 
negative sera samples of  patients by phenol:chloroform 
method. Extracted viral DNA was subjected to nested 
PCR amplifi cation for the region spanning over the basal 
core promoter region. Generated PCR products of  320 
bp size was purifi ed with the help of  PCR purifi cation 

kit and subsequently sequenced. Obtained viral DNA 
sequences were carefully analysed for genotypes and 
mutations. For this purpose DNA sequences of  all 
known genotypes of  HBV were obtained from Gene 
bank. Analysis of  genotypes and mutation was done 
with the help of  bioinformatics softwares. Basal core 
promoter mutations were seen in both HBeAg positive 
and negative patients. However, nearly fi fty percent of  
HBeAg negative patient (8 of  15) had these mutations, 
whereas only 8 of  30 (26.6%) HBeAg positive patients 
showed mutations in these regions. The most commonly 
found BCP mutations are T1753A/C and A1762T/
G1764A double mutations within both HBeAg positive 
and negative patients. In conclusion, our results were quite 
in agreement with the existing scenario of  the regulatory 
region mutation (BCP mutation) that these mutations are 
widely associated with HBeAg negative serology. Further 
these mutations are more prevalent in strains of  HBV 
genotype D irrespective of  the serologic status of  the 
patient.
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Microtubule affi nity-regulating kinase (MARK) is a Ser/
Thr kinase, which phosphorylates tubulin binding domain 
(KXGS motifs in the repeat domain) of  MAPs, this 
result in the detachment of  MAPS from microtubules 
and regulates microtubule dynamics. MARK-related 
kinases occurs in various organisms and are involved in 
establishing and maintaining cell polarity and actively 
participates in the differentiation and outgrowth of  cell 
processes from neuroblastoma and other cell models. 
MARK4 is recently discovered and considered as a most 
suitable target for cancer because of  its direct involvement 
in the cell division. The MARK4 is 82,520 Da, contains 
752 amino acids, which is divided into three distinct 
domains, i. 252 residues long protein kinase (59–310), 
ii. 45 residues long UBA (324 – 368) and iii. 50 residues 

long kinase association domain (703 – 752). The residues 
65–73 are considered for ATP binding domain. The Lys88 
is considered as ATP binding site. The active site of  this 
enzyme was proposed as Asp181. MARK4 is activated by 
phosphorylation on Thr-214 and catalyzes the reaction: 
ATP + a protein = ADP + a phosphoprotein. There are 
several biological functions are associated to MARK4 
including microtubule bundle formation, nervous system 
development and positive regulation of  programmed 
cell death. Therefore MARK4 is considered as a best 
suitable target for structure based rational drug design. 
Our sequence, structure and function based analysis 
will be helpful for better understanding of  mechanism 
of  regulation of  microtubule dynamics and associated 
diseases by MARK4.
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