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Next generation sequencing- Roche 
GS-FLX 454

• Based on pyrosequencing
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Workflow

Library preparationLibrary preparation

Emulsion PCREmulsion PCR

Sequencing runSequencing run

Sequence analysisSequence analysis



Library preparation

• PCR amplification

• Purification-Ampure

• Quantification- PicoGreen

• Creation of library

• Multiplex samples



Emulsion PCR

Each beads binds a single fragment, PCR Each beads binds a single fragment, PCR 

performed, emulsion is broken then bead performed, emulsion is broken then bead 

enrichmentenrichment



Sequencing

• Each bead= one well on PicoTitre plate

AA

CC

TT

GG

AA CC GGTTTT AA CC CC CC

11

22

33

44

AA CC GGTTGG AA CC

CC



Data analysis

• Sequencing reads align to reference 
sequence

• Any variants can be viewed in both 
tabular or graphical forms

• Forward and reverse reads



Aim

• To compare library preparation 
methods

• Fluidigm access array versus manual 
library creation 



Primer design

Sequence of interestSequence of interestBarcode primerBarcode primer Target specific primerTarget specific primer

Resultant ampliconsResultant amplicons



•48 primers x 48 samples with unique bar codes

Fluidigm access array

Samples and Samples and 

barcode primersbarcode primers

Harvest solutionHarvest solution

Target specific Target specific 

primersprimers

PCR PCR 

productsproducts

48 primers x 48 samples with unique barcodes

2304 unique products



Mutation detection

Yesc.5503C>T Exon 24

Yesc.5153-26A>G Intron 18

Yesc.4065_4068delTCAA Exon 11

Noc.3954delTExon 11

Noc.1961dupAExon 11

Yesc.427G>T Exon 7

Yesc.187_188delAG Exon 2

Detected by 

software?

MutationExon/intron



c.187_188delAG



c.5153-26A>G

c.427G>T

c. 5503C>T

c.4065_4068delTCAA

Other mutations detected by software



c.3954delT
Not detected by software

Reference sequence positionReference sequence position

Variation %Variation % Number of ReadsNumber of Reads



Homopolymer Homopolymer 

tracttract

Homopolymer tract- c.1961dupA

Reference sequence positionReference sequence position

Variation %Variation % Number of ReadsNumber of Reads



Fluidigm Vs Manual
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Costs

• Costs for 21 samples for BRCA 1 & 2 full 

screen (without MLPA), not including 

analysis time

• Sanger sequencing ~ £5785

• Manual library sequencing ~£5224

• Fluidigm access array sequencing ~£2673



Conclusions

• Fluidigm Access Array system cheaper & 

more high throughput than manual library 

preparation

• Both approaches worked well

• Roche software –sequencing errors

• Pyrosequencing homopolymer tract, try 

another sequencing platform?
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Thank you, any questions??


