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Fosmid or BAC end sequencing plays an important role in de novo assembly
of large genomes like fungi and plants. However construction and Sanger
sequencing of fosmid or BAC libraries are laborious and costly. The current
454 Paired-End (PE) Library and Illumina Jumping Library construction
protocols are limited with the gap sizes of approximately 20 kb and 8 kb,
respectively. In the attempt to understand the limitations of constructing PE
libraries with greater than 30Kb gaps, we have purified 18, 28, 45, and 65Kb
sheared DNA fragments from yeast and circularized the ends using the Cre-
loxP approach described in the 454 PE Library protocol. With the increasing
fragment sizes, we found a general trend of decreasing library quality in
several areas. First, redundant reads and reads containing multiple loxP
linkers increase when the average fragment size increases. Second, the
contamination of short distance pairs (<10Kb) increases as the fragment size
increases. Third, chimeric rate increases with the increasing fragment sizes.
We have modified several steps to improve the quality of the long span PE
libraries. The modification includes (1) the use of special PFGE program to
reduce small fragment contamination; (2) the increase of DNA samples in the
circularization step and prior to the PCR to reduce redundant reads; and (3)
the decrease of fragment size in the double SPRI size selection to get a
higher frequency of LoxP linker containing reads. With these modifications
we have generated large gap size PE libraries with a much better quality.
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We mapped all the unique pairs of these
libraries to the yeast genome and plotted the
gap size distribution as 0.5Kb bins in (A).
We've seen an increasing amount of small
fragment contamination as the targeted
fragment size increases. Chimeric pairs include
two reads with wrong orientation or separated
greater than 80Kb. We've seen an increase of
chimeric rate as the targeted fragment size
increases.
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Long Gap Size PE Library Construction of Fungal Genomes
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We constructed 4 long gap size paired-end libraries
from 3 fungal DNA - Mucor circinelloides (GTSS and
GTST), Neurospora tetrasperma (GTSU), and
Spathaspora passalidarum (GTSY). The number of
reads generated from these libraries are shown on the
top of the bar graph (A). The increase of redundant
reads in GTSS, GTSU, and GTSY were resulted from a
higher loss of DNA during the library construction
process. For each of these 3 genomes, we only have a
draft assembly to locate the resulted pairs. The gap
size distribution plots are shown in (B). We could not
accurately determine chimeric pairs without a finished
genome.
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sequences using Newbler. The top halves of the tables show the type of libraries and amount of sequences used in
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size paired-end libraries. The fragments
isolated from the PFG range from 18 to 65Kb.
The names and fragment sizes of these
libraries are shown in the left bar graph. The
number of reads generated from these
libraries are shown on the top of the graph.
The large amount of unpaired reads seen in
all 4 libraries were caused by the short
sequence read length (avg. 300bp) and the
long library inserts (avg. 600bp).
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We constructed 3 long gap size libraries from
the same yeast DNA using the improved steps.
The sequence analysis shows significant
improvements in the representation of unique
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pairs (A), the contamination of small
(B), and the reduction of chimeric pairs (C).

the assemblies. The bottom halves of the tables show the assembly stats. The results show that 454 large insert
paired-ends and the Sanger fosmid ends generate similar number of scaffolds and scaffold sizes in the whole
genome assemblies (test assemblies 2 and 3 of Table A, and test assemblies 2 and 4, and test assemblies 5 and 6
of Table B).
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