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Microbial Genome Sequencing Evolution
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Sanger reads coverage effect on Supercontigs
number obtained after assembly
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Supercontig number increases as the Sanger reads
coverage decreases.




How to improve microbial whole genome
reconstruction?

n Invitro
a 454 Paired-end reads (PE) contribution
o Tail-PCR Optimizations

= In silico
o Ordering Supercontigs with synteny results
o Ordering Supercontigs with blast results
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Scaffolding comparisons : Sanger VS 454 PE data
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454 PE reads significantly contribute to a
decrease in Supercontig humbers.




Scaffolding comparisons : Sanger VS 454 PE data
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Set up protocols to obtain 454 PE large
insert fragments (C. Battaill's poster)
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‘ How to improve microbial whole genome
reconstruction?

s Invitro
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o Tail-PCR Optimizations




Tail-PCR and derived technologies

+ TAIL-PCR (Thermal Asymmetric InterLaced PCR)
Liu YG et al. The Plant Journal (1995) 8 (3), 457-463

. short arbi degenerate
long specific primers {Alg;gim
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T-DNA  genomic flanking sequence nontarget sequence

+RESDA-PCR (Restriction Enzyme Site-Directed Amplification PCR)
Gonzalez-Ballester D et al. Analytical Biochemistry 340 (2005) 330-335
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Using Tail-PCR principle for finishing

Supercontig
--- ff——— - > DNAg
P1 55— .
P2p3 Degenerate primers
(arbl, arb2, arb3)
: P1
First PCR run: 4
Degenerate primers
l (arb1, arb2, arb3)
P2
Second PCR run: — <
Sequencing : P3

+Pool of degenerate primers

+Only one PCR amplification

+Sequencing PCR product directly with the specific primer used for PCR
amplification




Improvements of the Tail-PCR technology
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Project A Project B
Cloning gaps 16 9
Combinatory PCRs 480 144
PCR Pools 32 18
Validated PCRs 23 (72%) 13 (72%)
Failed PCRs 9 5
Remaining PCRs with 27 15
individual degenerate
primers
PCRs obtained with 17 (60 %) | 13 (87 %)
individual degenerate
primers
Cloning gaps closed 7 5
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How to improve microbial whole genome
reconstruction?

= In silico
o Ordering Supercontigs with synteny results
o Ordering Supercontigs with blast results




‘ How to improve microbial whole genome
reconstruction?

= In silico
o Ordering Supercontigs with synteny results

Q




Ordering supercontigs with synteny results
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o Ordering Supercontigs with blast results




‘ Ordering supercontigs with blast results

Draft genome Supercontigs
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*Pop M. et al. Genome Res. 2004 14: 149-159
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Finishing Pipeline

*Sequence similarities

Scaffolding using /n vitro analysis
“Tail-PCR
“*Combinatory PCRs




Perspectives: development and improvement

= Invitro
o 454 PE large insert fragment contribution

o Tail-PCR : design primer pools in function of
genomic GC composition

m Insilico

o Ordering Supercontigs with synteny results using
multi-genomes

o Ordering Supercontigs using sequence extremities:
blastP results across Uniprot database
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