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pNGS fosmid backbone purified by gel extraction (Right panel). 
Lanes: UC uncut fosmids; B BfaI/FspBI; C CviQI/Csp6I;M 1kb

fosmid paired-ends + vector 
500500NGS Transcription free BAC/FOS Vector Lanes: UC, uncut fosmids; B, BfaI/FspBI; C, CviQI/Csp6I;M, 1kb 
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Th PCR li t i i th 40 kb f id i d d l d d d i ti lhigher stability of cloned inserts compared to conventional vectors. The PCR amplicons containing the 40 kb fosmid paired-ends were cloned and sequenced using conventional higher stability of cloned inserts compared to conventional vectors.
Sanger technology in order to determine the efficiency of this system on a small scale. 96 random clones wereSanger technology in order to determine the efficiency of this system on a small scale. 96 random clones were 
picked and sequenced from both ends to ensure sequence coverage for larger paired ends The results arepicked and  sequenced from both ends to ensure sequence coverage for larger paired ends. The results are 
shown in Fig. 5, Tables 1 and 2 and demonstrate a 75% success rate for obtaining ~40kb mate-pair g , g p
sequences 10 4% of the amplicons only had one-end sequence sequencing failures accounted for 5 2% ofsequences. 10.4% of the amplicons only had one-end sequence, sequencing failures accounted for 5.2% of 
th t t l d 9 4% f th d l t d i t th t t l t i l d t i th ithe total, and 9.4% of the reads were located in repeats that were too complex to precisely determine their 
chromosomal locations. Some of the sequences could also include potential genomic variations (Table 1 andchromosomal locations. Some of the sequences could also include potential genomic variations (Table 1 and 
2) Large scale long span mate pair sequencing of a human cell line (GM15510 Coriell) using Illumina2). Large-scale long-span, mate-pair sequencing of a human cell line (GM15510, Coriell) using Illumina 
technology resulted in 64% of filtered reads accurately mapping to the genome (Table 3). This represents gy y pp g g ( ) p
many-fold higher efficiency than existing systems and will allow the accurate assembly of genomes for the firstmany-fold higher efficiency than existing systems and will allow the accurate assembly of genomes for the first 
ti i t i l tfBAC/Fosmid time using next gen sequencing platforms.BAC/Fosmid

Figure 5 An example of ~40kb NGS fosmid paired endFigure 5.  An example of ~40kb NGS-fosmid paired-end 
Th l th f f d d dsequence. The lengths of forward and reverse end sequences 

454-A Illumina-A are 134 and 58 bp respectively, and the joint sequence of this 454 A
paired-end is highlighted in blue (CviQI cutting site). The paired-p g g ( Q g ) p
end sequence is from the genomic position between 95110848end sequence is from the genomic position between 95110848 
and 95069222 which is 41 626 kb apart on chromosome 10 fromand 95069222, which is 41.626 kb apart on chromosome 10 from 
th l t f M l (C57BL/6J)Figure 1. pNGS™ BAC/fosmid vector. ori2, repE, IncC - origin of the complete genome sequence of Mus musculus (C57BL/6J).

replication (single copy); oriV - inducible origin of replication; 454 Breplication (single copy); oriV inducible origin of replication;  
parA B C partition genes; Cmr chloramphenicol resistance gene;

454-B
Illumina-BparA,B,C- partition genes; Cmr- chloramphenicol resistance gene; Illumina B

cosN - lambda packaging signal; T – transcription terminators. p g g g ; p
Position of Illumina and 454 NGS primers for amplification and Table 1 Statistics of successful long-span, mate-pair percentagePosition of Illumina and 454 NGS primers for amplification and 

i i di t d

Table 1 Statistics of successful long span, mate pair percentage
N f t %sequencing are indicated. No. of tags %g

Mate pairs 72 75 0
T bl 2 St ti ti f l th d t

Mate-pairs 72 75.0
Table 2. Statistics of sequence length and percentage One-end sequences 10 10 4q g p g

Sequence length (bp) No of sequences* %
One-end sequences 10 10.4

Sequence  length (bp) No of sequences* % Repeats* 9 9.4
4~11 8 4 2

Repeats 9 9.4
S i f il 5 5 24 11 8 4.2 Sequencing fail 5 5.2

12~50 21 10 9
q g

*potential genomic varaiation12 50 21 10.9 *potential genomic varaiation
51~100 23 12.051 100 23 12.0

101~200 37 19.3

T bl 3 S f Ill i l t i i
101 200 37 19.3

Table 3 Summary of Illumina long-span, mate-pair sequencing201~300 25 13.0 Table 3 Summary of Illumina long span, mate pair sequencing 
f h ll li301~400 17 8 9              of a human cell line301~400 17 8.9

St N f d %401~500 20 10 4 Stage No. of reads %401~500 20 10.4 g
Pi li 8 683 854501~700 12 6 3 Pipeline 8,683,854501 700 12 6.3 p , ,

Filtered reads 6 506 126701~874 20 10 4 Filtered reads 6,506,126701 874 20 10.4

Reads mapped 5 173 778 79 2Sequencing fail 9 4.7 Reads mapped 5,173,778 79.2Sequencing fail 9 4.7

Reads with pair sequences 4 685 996 90 6* Sequence length <11bp and failed sequences total 8.9% Reads with pair-sequences 4,685,996 90.6 Sequence length <11bp and failed sequences total 8.9% 

Long-span mate pairs* 3 018 576 64 4Long-span, mate pairs 3,018,576 64.4
*Mapped on same chromosome ~40kb apart uniquely mappedMapped on same chromosome, ~40kb apart, uniquely mapped
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genomic DNA (i.e. insertions/deletions/inversions/translocations) and to 
scaffold random short read sequences thereby improving de novo assemblyscaffold random short read sequences, thereby improving de novo assembly 
of genomesof genomes.

• Other versions of the vector can be used to produce large paired-ends of p g p
methylation sensitive sites or pairs of adjacent restriction enzyme site toFi 2 Th h f ti 40kb f id i d d d b Ill i d 454 methylation sensitive sites, or pairs of adjacent restriction enzyme site to 
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maximize the use of the technology.sequencing platforms. q g p


