
  

Optimizing MALDI-TOF mass 
spectrometry sequencing

Ami Greene, Mark Martinez, and Justine Langman

NJ Governor’s School of Engineering and Technology



  

Introduction

Genetics is a growing field

Efficient and Effective Sequencing 
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PCR



  

ddNTPs

Terminate growing strand of DNA

Normal nucleotide ddNTP



  

ddNTPs

o ‘Ladder’ of DNA fragments formed



  

MALDI-TOF MS

New method of gene sequencing

Mass per Charge 



  

Reading MS data

Mass Per Charge

Primer + 1st Base

Primer + 2nd Base

Primer + 3rd base



  

Reading MS data

Mass/Charge

Primer + 1st Base

Primer + 2nd Base

Primer + 3rd base

(Primer + 1st Base)

(Nucleotide Base)

(Primer + 2nd Base)  1564

-1235.8
 

328.2

=> G

  1853.2 (Primer + 3rd Base)

-1564

289.2

(Primer + 2nd Base)

(Nucleotide Base)

=> T



  

Objectives

Increase peak size/intensity
Decrease noise
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Condition #1

Standard solution
Annealing temperature – 57o Celsius
Annealing time – 30 seconds; extension time – 30 seconds

66 4 5 .0 6 86 3 .8 7 0 82 .6 7 3 0 1 .4 7 52 0 .2 7 7 39 .0
M as s  (m /z )

0

35 8 .2

0

10

20

30

40

50

60

70

80

90

1 00

%
 In

te
ns

ity

Voyager Spec #1[BP = 7022.7, 358]

7 02 2 .9 2

70 4 1.98

7 35 2 .8 7
66 9 3.21 70 6 2.036 87 1 .4 3

6 8 88 .4 7 7 0 8 5.166 67 8 .6 9 6 7 3 2.2 8 7 1 62 .4 4 7 3 71 .5 57 2 1 0.1 669 2 1.426 80 9 .3 2 7 01 1 .5 6 7 6 42 .6 67 4 14 .2 4 74 6 8.897 2 76 .7 0

Intensity

Mass per charge



  

No Improvement
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Increase Annealing Time:
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Increase Extension Time:
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No Improvement



  

Intensity

Mass per Charge

Increase Annealing and Extension Times:
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Match ddNTP ratios to those in Sequence
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Improvements
Decrease Buffer Volume
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Increase Annealing Temperature
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Increase dNTP Volume 
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Further Research

Increase the number of test trials

Range the variables

Test on different genes
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Gene sequencing program

Developed to facilitate sequencing process
Input: numerical MALDI-TOF peaks
Output: sequence of nucleotide bases



  



  



  

Outline

Background
Trial results
Summary
Gene sequencing program
Acknowledgments



  

Thank You

Professor Sobin Kim, Dan Duffield, Diana 
Arellano
NJ Governor’s School of Engineering and 
Technology, NJ Governor’s School Board of 
Overseers
 Rutgers University, Rutgers School of 
Engineering, the Motorola Foundation, Morgan 
Stanley, PSEG, Silver Line Building Products, 
families of 2001-2008 alumni



  

Optimizing MALDI-TOF mass 
spectrometry sequencing

Ami Greene, Mark Martinez, and Justine Langman

NJ Governor’s School of Engineering and Technology

Questions?


