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Abstract ‘ (B) Genome Coverage We have designed the molecular barcode sequences for the Titanium libraries
40 ) _— based on the above requirements. We have selected 96 MIDs to be used in
We have been developing a high throughput 454 library construction process ] creating libraries in a 96-well plate format. To test the ability of pooling projects

and Newbler's ability in resolving these MIDs, we constructed 36 fosmid
subclone libraries, each containing a unique MID. These libraries were pooled
with an equal mass according to the Bioanalyzer readings.

at the Joint Genome Institute to meet the needs of de novo sequencing a large
number of microbial and eukaryote genomes, EST, and metagenome projects.
We have been focusing efforts in three areas: (1) modifying the current
process to allow the construction of 454 standard libraries on a 96-well format; I m L " v d The pooled 36 barcoded fosmid subclone libraries were sequenced in a quarter
(2) developing a robotic platform to perform the 454 library construction; and 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 bp of a Titanium run. This run yielded 229,356 reads, containing 89.7 MB of
(3) designing molecular barcodes to allow pooling and sorting of many sequence. If divided evenly between the fosmids, there would be 6,371 reads

" 8 We assessed the quality of the libraries each; the actual read numbers sorted into these projects ranged from a low of
different samples. In the development of a high throughput process to scale up = constructed using a plate format by (A) 790 (12% of the mean) to a high of 22,083 (~350% of the mean). Most of the
the number of libraries by adapting the process to a 96-well plate format, the comparing the read quality with libraries projects have a less than 50% of read number deviation from the mean. We
key process change involves the replacement of gel electrophoresis for size constructed in individual tubes, and (B) have also used the "number of allowed errors” parameter in the MID
selection with Solid Phase Reversible Immobilization (SPRI) beads. Although examining the randomness of the sequence configuration file to test the ability of sorting these MIDs.

the standard deviation of the insert sizes increases, the overall quality = [ Segiaisias cov__eralge oveA{I\}ITJe emir:”genhome oo We have also examined the ability of assigning these MIDs accurately by Newbler:
sequence and distribution of the reads in the genome has not changed. The T T e variicola, 5.4Mb). the  parameters oning vy :

) Jenor . ined show that th lity of th
manual process of constructing 454 shotgun libraries on 96-well plates is a gramnec stow hal e quaiy ol he

S " . a) Allowing no error: 97.02% of the initial reads were assigned to a MID, the
Titanium std libraries constructed on 96-well

. X A X . . Cove " missing 3% could be due to a combination of error rate and contamination.

time-consuming, labor-intensive, and ergonomically hazardous process; we plates appears to be equivalent to those b) AIIowir?g up to one error: 99.61% of the initial reads were assigned to a MID
have been experimenting to program a BioMek robot to perform the library constructed in individual tubes. all uniquely. '
construction. This will not only enable library construction to be completed in a c) Allowed up to two errors: 99.80% of the initial reads were assigned to a MID,

single day, but will also minimize any ergonomic risk. In addition, we have Programming the BioMek Robot ‘ and 99.63% were uniquely assigned.

implemented a set of molecular barcodes (AKA Multiple Identifiers or MID) and 9 9 d) A"0Wli)ﬂ9 Ul? to three errors: 99-9230 of thel initial reads were assigned to a
R : MID, but only 24.35% were assigned uniquely.

a pooling P'OCE’SS that a”OWS us to Sequence many targets Slmu_ltanequly' Currently, the construction of 12 shotgun libraries in parallel requires a single operator 2 days Y 9 auely

Here we will present the testing of pooling a set of selected fosmids derived to complete, and the numerous pipetting steps require caution to ensure that safety ‘

from the endomycorrhizal fungus Glomus intraradices. By combining the thresholds against repetitive stress injuries are not exceeded. A method to construct 96 454

robotic library construction process and the use of molecular barcodes, it is shotgun libraries in parallel using a Beckman-Coulter BioMek FX robot to automate the

The Assembly of Pooled Fosmids

now possible to sequence hundreds of fosmids that represent a minimal tiling repetitive pipetting steps is in development at the JGI. The goal of this project is to enable a 12 . -
path of this genome. Here we present the progress and the challenges of single operator to be able to construct 96 454 shotgun libraries in a single day with minimal 10 = =
. N ergonomic risk.

developing these scaled-up processes. 9 e
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The assembly of these Titanium reads formed 13 complete fosmids (36.1%), 6
with 2 large contigs (16.7%), 12 with 3-6 large contigs (33.3%), and 5 with greater

‘96-We|| plate library construction ‘ than 6 large contigs (13.9%). More than half of the fosmids (11 of 20) that
SPRI We were able to successfully develop and implement a dry test method without reagents and |  feceived greater than 25-fold sequence depth formed single complete contigs.
bead a wet test run with reagents but without samples. However, due to technical issues with the Local repeats within each fosmids do not seem to affect the assembly. So this
eads BioMek, we are currently working on the instrument to test the program with samples. Some dataset suggests that the pooled barcoded fosmid libraries with 454 sequencing
of the remaining challenges to be solved include incorporating a vacuum for use with the seems to be a valid approach to sequence the Glomus intraradices genome.

final column purification step of the ssDNA library, and potential contamination issues from
using a robot that is used by multiple groups for multiple procedures. ‘

ssDNA isolation Fill-in Library SPRI Adaptor
(vacuum manifold) immobilization beads ligation

All the modifications were made so that the entire process can be adapted to the 96-well
plate format. One major change is replacing the gel size selection step with a SPRI bead L Weh b ing Titani std librari 96well f

; i it mi i p i i 5 H 5 q n n . We have been constructing Titanium Std libraries on a 96-well format
size selection. We thought that it might result in an increase of short quality read failure. ‘ Poollng of Titanium Libraries with Molecular Barcodes ‘ using & modified version 90f the 454 protocol, The Sequence quality
generated from these libraries are comparable to those constructed with

Conclusions

\Quality Assessment of Libraries Constructed on 96-well Plate\

Rationale: The fosmids were selected from a library derived from the endomycorrhizal fungus individual tubes.
(A) Read Quality Glomus intraradices. The whole genome shotgun sequences generated by the Sanger reads .

form thousands of contigs. One possibility is that the assembly is hindered by the occurrence 2. We have successfully programmed the BioMek robot to execute the dry
Libraries Constructed in Single Tubes  Libraries Constructed on Plate of multiple copies of many nuclear genes, somewhat diverged in sequence. This 454 library test method and perform a wet test run. Once we run the program with
(45 libraries, 7,096Mb, (5 libraries, 585Mb, pooling approach, if it works, would provide a way to complete this genome. samples, we can automate the construction of 96 libraries

371bp avg. read length) 379bp avg. read length) simultaneously with minimal ergonomic risk.

0.2% 0.0% @ % Pass Filter

21.6% m9% Dot Failed BARCODE SEQUENCE DESIGN REQUIREMENTS 3. We have demonstrated that using a set of molecular barcodes to create
31.7% - 0% Mixed Failed » Oligo length: 10 nucleotides (1,048,576 possible sequences) and pool libraries for 454 sequencing is a valid strategy to sequence
o D:/u ShortQuality Failed > No consecutive same bases (78,732 sequences) many target DNA and analyze separately. The data presented here
48.8% 53.490  (M% Primer Failed ; :l%-?r?oofeett?ariozmdﬁ»nr:t(gf't‘rlizi?:q::tnsc(eesz) 072 sequences) shows that the assembly of individual Glomus intraradices fosmids do
9.7% > Adapter sequences differ by atFI)east4ba'ses (27q0 sequences) not seem to be affected by the repe_titive sequences in the genome.
12.3% 5.39 These repeats have been shown to hinder the whole genome shotgun

7.0% assembly of this genome.
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