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IDENTIFICATION OF FUNCTIONAL MOTIFS IN HBX GENOTYPE D 
AND THEIR ROLES IN CELLULAR PROCESSES. 

INTRODUCTION 
“ Hepatitis B virus infection…2 billion people infected world wide and 
350 million suffering from chronic HBV. It is the 10th leading cause of 
death. “(World Health Organization) 
The viral regulatory protein HBX genotype B has been found to trigger 
apoptosis in HBV-infected cells.[1] Other studies has also shown that 
HBX genotype B protein was able to activate Rac1 signaling pathway 
and induce membrane ruffling of cells.[2] 
However, HBX genotype D has slightly different protein sequence 
compared to other genotypes. This research will focus on investigating 
the functional motifs or conserved domains present in HBX genotype 
D and the roles that these motifs play in HBV replication induced cell 
expressions.  
[1] T Pollicino, O Terradillos, H Lecouer, M L Gougeon, M A Buendia, Pro-apoptotic effect of the Hapetitis B virus 
X gene, Biomed & Pharmacother  52 (1998) 363-368. 
[2] T.L. Tan et al, Rac1 GTPase is activated by Hepatitis B replication-involvement of HBX, Biochem. Biophys 
Acta(2007) 

 MATERIALS AND METHODOLOGY  
(I) Data Mining on HBX genotypes using bioinformatics tools 
    Multi-alignment of HBX genotypes using BioEdit, obtaining 
consensus sequence of HBX.   Searching for functional motif 
using BLAST, pfam, MotifScan, Smart. 

(II) Preparation for plasmids and cell culture used for 
experiment 
    Preparation of plasmids (rHBV genotype D, GST-PAK1-Flag, 
pXJ40-HA-Cdc42G12V, pXJ40-HA-Cdc42T17N, pXJ40-HA- 
Rac1G12V, pXJ40-HA-Rac1T17N).     Transfection of HEK293T cells 
(using rHBV genotype D and Rac1 or Cdc42 constructs). 
 
(III) CRIB Binding assay 
   GST-PAK 1 fusion protein expression in E.Coli.      Packing GST 
-PAK1 fusion protein into glutathione sepharose 4B beads 
    Homogenization and centrifugation of transfected cells. 
    Transfer of supernatant to packed beads.  
 
(IV) Western Blot analysis 
    SDS-PAGE run for each sample (BioRad).     Staining gel with 
Coomassie Blue.    Blocking of membrane.     Addition of primary  
antibody (anti-HA).     Addition of secondary antibody (HRP 
tagged).     Preparation of X-ray film (SuperSignal West Pico  
Chemiluminascent substrate, CLxposure X-ray Film.  

  RESULTS AND DISCUSSION 
(i) Multi-Alignment of various HBX genotypes shows significant 
difference in the protein sequence of each genotype especially in the 
amino acid sequence of 22 to 49.  

 

(II) Scanning of HBX genotype D in the proline-rich region shows 
the presence of SH3-binding domain (PXXP) like motif. 
Moreover, alignment with Siah Interacting Protein (SIP) also 
indicates the presence of a SIAH1 binding domain-like 
(PXAXVXP) motif. Both motifs are present in the P40SPSAVP46 

region of HBX genotype D.  

(III) PAK1 expression in E.Coli is detected using SDS-PAGE of 
pGEX-5X-PAK1(1~207aa.). PAK1 is 48kDa.  

Figure 2: Alignment of HBX genotype D with SIP using BioEdit, the highlighted regions 
are of similar amino acid sequence and SH3 and SIAH1 binding domains are in the 
reactangular bounded region.  

Figure 1: Multialignment of HBX genotypes protein sequence using BioEdit.   
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Figure 3: SDS-PAGE gel of pGEX-5X-
PAK1 protein expression in E.Coli. 
Lane (1)is the biomarker used. Lane 
(2) and (3) are the proteins expressed 
in supernatant of protein lysate of 
E.Coli after induction with IPTG. Lane 
(4) is the protein remaining in the 
insoluble fraction. Lane (5) is the 
normal protein expression of E.Coli 
without induction. The circled part 
indicates the expression of GST-PAK1 
fusion protein.  

(IV) CRIB Assay would be used to detect the expression of Rac1 
or Cdc42 for rHBV genotype D infected-cells. This on the basis that 
if rHBV genotype D is able to activate either the Rac1 or Cdc42 
signaling pathway. The Rac1 or Cdc42 would be expressed in the 
cells and be present in the GTP-bound form. Rac1GTP and 
Cdc42GTP can bind to the PAK1 Cdc42/Rac1 interactive binding 
domain. Hence, when primary antibody (anti-HA) is applied, the 
GTP-bound activated Cdc42 or Rac1 which has an HA tag can be 
identified and upon addition of secondary antibody (with HRP-tag), 
and the presence of HA can be illuminated on X-ray film.  
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Figure 4: Model of CRIB assay for detecting Rac1 or Cdc42 expression using PAK1 
fusion protein and anti HA.  

FUTURE DIRECTION  
From the initial results found, it is quite likely that HBV genotype D 
would behave similarly to genotype B. If the results are  positive, 
we would carry on to proof that HBX genotype D binds specifically 
to PIX through SH3 binding motifs which in turn activates 
Rac1signalling pathway. Subsequently, we would also explore the 
significance of the SIAH1 binding domain like structure in HBX 
genotype B, on how it may activate apoptosis.  
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