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Why Replicate Our Studies? 



“In this experiment, the independent cell cultures are 
biological replicates.  The replicates at RNA samples and arrays 
are technical replicates which are similar to the repeated 
measurements.  They are less useful for identifying 
significantly expressed genes between the two treatments.  
However, technical replicates are essential in experiments 
designed for evaluating the technology and in identifying the 
sources of variation.  The variability between the duplicated 
arrays estimates the variability of the procedure after RNA 
extraction and the variability between the duplicated RNA 
samples estimates the variability from both RNA extraction 
and the array hybridization.” (Lee, pp.203-4) 



↑ Power: Statistical Modelling May Help 

 
 



The Marginal Table: 
 
 
 

The Stratified Tables for the Same Data: 
 

 
 

  Yes No Total % diseased 

M 53 430 483 11.0% 

F 15 176 191 7.9% 

Younger patients   Older patients 

  Disease status         Disease 

status 

    

  Yes No Total % diseased     Yes No Total % diseased 

M 53 414 467 11.3%   M 0  16 16 0.0% 

F 11   37   48 22.9%   F 4 139 143 2.8% 

  





DNA/Protein Sequence Alignment Methods 
 

• Traditional Methods: 
• Global: Needleman/Wunsch method 
• Local: Smith/Waterman algorithm 
• End-Space Free 
 

• Modern Methods using Hidden Markov Models 



Needleman/Wunsch Global Algorithm: 





Smith/Waterman Local Alignment Method: 



End-Space Free Alignment Algorithm: 



Using Hidden Markov Models (HMM) 
for Sequence Alignment: 

• Uses the EM (Expectation/Maximization) Algorithm 
 

• http://www.nature.com/nbt/journal/v22/n10/pdf/n
bt1004-1315.pdf 













HMM Article 



Thanks for your 
attention and questions 


