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Abstraction

Paired-end library sequencing has been proven useful in scaffold construction during de novo assembly of genomic sequences. The ability of generating
mate pairs with 8 Kb or greater insert sizes is especially important for genomes containing long repeats. While the current 454 GS LT Paired-end library
preparation protocol can successfully construct libraries with 3 Kb insert size, it fails to generate longer insert sizes because the protocol is optimized to
purify shorter fragments. We have made several changes in the protocol in order to increase the fragment length. These changes include the use of
Promega SV column to increase the yield of large size DNA fragments, two gel purification steps to remove contaminated short fragments, and a large
reaction volume in the circularization step to decrease the formation of chimeras. We have also made additional changes in the protocol to increase the
overall quality of the libraries. The quality of the libraries are measured by a set of metrics which includes the amount of redundancy, the number of linker
positive, linker negative, and half linker reads, as well as driver DNA contamination and read length distribution. We have also assessed the quality of the
resulting mate pairs including levels of chimera, distribution of insert sizes, and genome coverage after the assemblies are completed. Our data indicated
that all these changes have improved the quality of the longer insert size libraries.
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GS Paired end LT Library Protocol Success in 3Kb Paired end LT Library Construction But failed in 8Kb Paired end LT Library Construction
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Fig. 2, Using GS paired end LT library protocol
was failed to construct 8kb paired end LT library of
Lactibacillus reuteri 100-23. The 454 bulk run
reads has 50.7% redundant (B) and major paired
g end reads are unexpected small insert size (A).
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Modifying GS Paired end LT library Protocol to Improve 8 kb Paired end LT library Construction
1. Using Twice gel purification to remove small fragment contamination

Lactobacillus reuteri 100-23 (8,962 reads) Saccharomyces cerevisiae S283C (7,396 reads)
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2. Using Tween-20 to Decrease pUC Driver DNA non specific binding to M-270 Streptavidin Beads

Saccharomyces cerevisiae $288C (8Kb, no tween-20) Saccharomyces cerevisiae S288C (8Kb, 0.1%Tween-20) Fig.4 Shows the titration run data of

S i 8kb paired end LT libraries

constructed using the common condition of
Q twice gel purification, 100ng/400ul 12C 24 hr

circularization , and 15 cycle emPCR library
amplify etc., except pre-treat M-270 beads with

Tween-20 or not. There are more pUC 19 driver
DNA no-specific binding to no-pretreated M-270
beads (A), Tween-20 can decrease this kind of
non-specific binding. At the concentration of
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0.1%, Tween-20 also decreased biotin labeled
DNA binding to M-270 beads (B). Decrease the
concentration of Tween-20 to 0.01% has no this
effect. (data not show)
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3. Increase DNA circularization volume to decrease Chimera Reads
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Fig.5: Shows the titration run data of S.cerevisiae 8kb
paired end LT libraries constructed using the
common condition of twice gel purification, 12C 2 hr

circularization , 0.01%Tween-20 pre-treat M-270
| | beads and 15 cycle emPCR library amplify etc.,
except different concentration of DNA in
m l “ circularization: 0.25ng/ul (B), 0.1ng/ul (C), 0.05ng/ul
il 11 ki il il N Ll ikl " u‘. ) i (D) and 0.033ng/ul (E). Decrease DNA concentration

in circularization can decrease chimerical rate (F).
Using regular PCR or emPCR to amplify library has
little difference (A).

4. Using ATP dependant Plasmid-Save DNase to Further Decrease Chimera Reads
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Fig.6: Shows the titration run data of S. cerevisiae 8kb
paired end LT libraries constructed using the common
condition of twice gel purification, 50ng/200ul DNA 12C
1hr circularization , 0.01%Tween-20 pre-treat M-270
beads and 15 cycle PCR library amplify except different
concentration of PS-DNase digestion after
circularization: 0.05u/ul (A), 0.1u/ul (B), 0.2u/ul (C) and
" - it e il . bk li ke sl ... . . 0.4ulul (D). Compare with using 454 exonuclease
cocktail (lambda exonuclease, T7 exonuclease and
exonuclease), using PS-DNase can get much lower
chimerical rate.(E)
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Conclusion
Modify GS paired end LT library protocol can generate larger insert size (>8kb)library
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