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@ SANGER-SEQUENCING VS. NEXT-GENERATION SEQUENCING (NGS)

INFECTED WiTH A POPULATICN OF STRAINS

SANGER - CONSENSUS

NGS — INDIVIDUAL SEQUENCES
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(") OVERVIEW OF NGS PLATFORNS
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@ LOCAL AND GLOBAL HAPLOTYPE RECONSTRUCTION
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@ GLOBAL PHASING STRATEGY, OTHER APPROACHES
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(") 6LOBAL PHASING STRATEGY, NEW
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(") 6LOBAL PHASING STRATEGY, NEW
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Hidden

* Maximum a posteriori estimation:
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@ METHOD: SAMPLE PREPARATION FOR FULL-LENGTH SEQUENCING
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cDNA synthesis of cDNA synthesis with cDNA synthesis cDNA synthesis
protease only 35 RT primers with 5 RT primers with 6 RT primers
' y ' v
End-point dilution 35 separate PCRs 5 separate PCRs 11 separate PCRs
' }
qQPCRs random fragmentation and
(one of five positive) adaptor ligation
1 v 1 v
Sanger 454/Roche lllumina Pacific Biosciences
sequencing pyrosequencing paired-end sequencing Single-molecule
sequencing
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(") AMPLICON LAYOUT AND READ COVERAGE

Technology Amplicons ~ Length (bp) ~ Overlap (bp)
454/Roche 35 510 250
lllumina MiSeq 5 2,500 750
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(") GENE-WISE RECONSTRUCTION
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(") NATUE SN CALLING
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(") GENE-WISE RECONSTRUCTION

Estimated frequencies of reconstructed haplotypes across genes

estimated frequencies % (meantsd)

Sequencing technique HIV-1g96 HIV-1,x52 HIV-1 zcse HIV-1y.4.5 HIV-1y,
454/Roche 13.7£5.1 11.0£2.4 18.2+8.6 46.2+12.9 10.9+3.5
lllumina 22.1£3.9 11.245.9 28.0+7.3 27.3+£9.2 11.1£3.2
PacBio 16.5+9.7 5.842.6 27.216.4 35.917.9 14.616.2

SGA 12.3£2.3 9.2+3.3 27.9+4.6 38.4+3.2 12.2+0.7

NGS estimates do not differ significantly from SGA estimates
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@ GLOBAL RECONSTRUCTION OF FUNCTIONAL REGIONS
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(") LESSONS LEARNED

« Naive SNV calling is insufficient
« Experimental design:
— Amplicon layout & overlap
— Read length
— Coverage

* Full-length reconstruction is possible with

454/Roche, lllumina, and PacBio

» Global frequency estimates are reliable
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