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BACKGROUND INFORMATION 

 Bcl-2 produces a protein that inhibits apoptosis 

 Expression of Bcl-2 gene is regulated both 

transcriptionally and post-transcriptionally 

 AU-rich element (ARE) recruits a number of 

proteins that destabilize Bcl-2 mRNA 

 A 30 nucleotide region termed CA-repeated 

Region (CAR) identified by Jeong-Hwa Lee and 

coworkers contributes to constitutive decay of 

Bcl-2 mRNA in steady states 



AIM   

 To identify elements that regulate Bcl-2 mRNA 

stability with the use of bioinformatics  

 



FINDING BIBLIOGRAPHIC INFORMATION 

AND FULL TEXT ARTICLES 



FINDING BCL-2 GENE DNA SEQUENCE 



DNA 

Sequence 

Link to protein 

sequence 



BCL-2 PROTEIN SEQUENCE 



IDENTIFICATION OF ARE AND CAR 

REGIONS 

 repeats (Mobyle portal) 

 

 fuzznuc (Emboss) 



 

http://mobyle.pasteur.fr/cgi-bin/portal.py?#forms::repeats 



 

http://emboss.bioinformatics.nl/cgi-bin/emboss/fuzznuc 



ARE region located 

approximately 

between 2377 and 

2441 



 



 

CAR region located 

approximately 

between 2310 and 

2339 



COMBINING THE DATA 

ARE region located 

approximately 

between 2377 and 

2441 

CAR region located 

approximately 

between 2310 and 

2339 

From the paper, 



STEPS TO CLONING OF GENE  

 Step 1: Choose a proper expression vector. 

 Step 2: Choose the correct isoform needed. 

 Step 3: Choose proper restriction sites. (Q5) 

 Step 4: Design primers to amplify the cDNA. 

 Step 5: Digest and insert in to the vector. 



STEP 1: CHOOSE A PROPER EXPRESSION 

VECTOR 

pcDNA is a good expression 

vector for protein 

overexpression in 

mammalian cells 



STEP 2: CHOOSE THE CORRECT 

ISOFORM NEEDED. 

 
Isoform 1 --- longer 

Isoform 2 --- 

shorter 



STEP 3: CHOOSE PROPER RESTRICTION 

SITES 

Some software that can be used: 

 

 RestrictionMapper 

 http://www.restrictionmapper.org/ 

 

 NEB Cutter  

 http://tools.neb.com/NEBcutter2/index.php 

 

 Mapper 

 http://arbl.cvmbs.colostate.edu/molkit/mapper/ind

ex.html  

 

 

http://www.restrictionmapper.org/
http://tools.neb.com/NEBcutter2/index.php
http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html
http://arbl.cvmbs.colostate.edu/molkit/mapper/index.html


STEP 3: CHOOSE PROPER RESTRICTION 

SITES. 



STEP 3: CHOOSE PROPER RESTRICTION 

SITES 

NEB Cutter  



STEP 3: CHOOSE PROPER RESTRICTION 

SITES 

No HindIII and XhoI cutting sites were found in human Bcl-2 cDNA 

sequence 

For design of the cloning PCR 

primers 



STEP 4: DESIGN PRIMERS TO AMPLIFY 

THE CDNA 

 There are quite a number of free primer design 

tools for download online. 

 E.g. PerlPrimer, GeneRunner, etc. 

 Add the restriction site to the 5’ end of the 

forward and reverse primer designed by the tool 

for primer synthesis. 

 

Human Bcl2 cDNA coding sequence 

Primer

s 



STEP 4: DESIGN PRIMERS TO AMPLIFY 

THE CDNA 



STEP 5: DIGEST AND INSERT IN TO THE 

VECTOR 

HindIII XhoI 

Multiple Cloning 

Sites 

Human Bcl2 cDNA coding sequence 



HOW TO IDENTIFY THE FUNCTIONAL DOMAIN(S) OF 

BCL-2 PROTEIN? 





• Two domains predicted: Bcl2_like and BH4 

• Both have high scores (Bcl2-like>BH4) 

• Slightly different predicted lengths of domains by two 
softwares 

 



 

HOW TO IDENTIFY BCL-2 HOMOLOGUES? 

BCL-2 




