Contents

List of Tables . . . . . . . . . . . .. ... . v
List of Figures . . . . . . . . . .. . vi
List of Abbreviations . . . . . . . .. ... ... .. ... .. ... .. viii
Acknowledgments . . . . . ... ... ix
1 Introduction. . . . . . . .. .. .. ... 1
2 Related Work . . . . . . . . ... 4
2.1  Primer Selection Problem . . . . . ... ... ... . ... ...... 4
2.2 Degenerate Primer Design Problem . . . . . . ... ... ... .... 4
3 Problem Description and Complexity . . . . . . ... ... ... ... 7
4 Multiple, Iterative Primer Selector . . . .. .. ... ... ... ... 11
5 Algorithm Complexity . . .. .. ... ... .. .. ... ... ..... 15
5.1 Space. . . .o 15
5.2 Time . . . . . . 16
6 MIPS Experiments . . . . .. ... . ... ... 18
6.1 Beam Size Parameter . . . . . . . . ... ... ..., 18



6.2 Human Dataset . . . . . . . . . .. 19

6.3 Comparison to HYDEN . . . . . . ... ... ... . ... .. .... 20

7 Degenerate Primer Design . . . . . . . ... ... ... ... ... ... 23
7.1 Degenerate Primer Efficacy . . . . ... ... ... ... ... ..., 24
7.1.1  Occurrence probability for one fixed primer. . . . . . . .. .. 25

7.1.2 Computing the expectation . . . . ... ... ... ... ... 26

713 Results. . . . .. .. 27

7.2 Mispriming . . . . . ... 28
7.2.1 Mispriming in i.i.d. Random and Human Genome . . . . . . . 29

7.2.2 Reducing Mispriming Events . . . . . . . . ... .. ... ... 31

7.2.3 Alternate Strategies to Mispriming . . . . . . . ... ... .. 34

8 Conclusions . . . . . . ... 35
Appendix A MIPS Pseudocode . . . . ... ... ... ... .. ..... 36
Appendix B Supplemental Data . . . . . . ... ... ... ... ... .. 38
References . . . . . . . . . . 47
Vita . . . . . e 51

v



	DepartmentName: Department of Computer Science & Engineering
	ReportNumber: WUCSE-2003-76
	Notes: 
	Title: An Iterative Beam Search Algorithm for Degenerate Primer Selection - Master's Thesis, December 2003
	Author: Authors: Souvenir, Richard
	Date: December 4, 2003
	Email: 
	Footer2: Campus Box 1045 - St. Louis, MO - 63130 - ph: 314-935-6160
	Footer1: Department of Computer Science And Engineering - Washington University in St. Louis


