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1 Completion of Three Human
S Ao - Chromosomes at JGI
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gl)m | JGI as Non-Traditional User Facility

Users:

1 DOE Microbial Program

J Other Governmental Agencies

d Community Sequencing Program (CSP)

= Will provide the scientific community access to high
throughput sequencing at the JGI

= A wide range of projects will be accepted. Ultimately, the
most important factor in determining acceptance is a
project’s scientific merit

= The deliverables can range from raw sequence traces to
well-annotated assembled genomes
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e 'Fosmid End-Sequencing

 Fosmid end-sequencing is critical in whole
genome shotgun sequencing
= Building assembly scaffold
= Filling gaps and bridging contigs in finishing process

[ Obstacles for fosmid end-sequencing
= Cost of sequencing
= Low copy number and low DNA yields

= Labor intensive and difficult-to-automate isolation
procedure
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Whole Genome Shotgun Sequencing
GIS .
(Ii(:i.lglr:l’ GENOME INSTITUTE St r at e g I eS

 Shotgun small-insert sequencing
= 3 kb and 8 kb libraries
= 10x coverage draft

d Fosmid scaffolding (15x clone coverage)
~ 0.5x sequencing coverage

d Assembling

 Prefinishing

 Finishing

 Annotation
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WGS Seqguencing Strategies Flow

c
JGIO Chart

DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
OFFICE OF SCIENCE

PHASE |

PHASE Il

Production
Sequencing

—

2.5X Diraft
Assembly

10 Plate QC

PHASE il

10 Draft
Assembly

PHASE | - 710 Flafe QC
10 plates are sequenced and QT
performed to look for contamination.

PHASE Il - 2.5 Draft Assembily
Draft sequence is peformed o 2.5%
coverage. QC is performed 1o look for

contamination.

PHASE Ill - 10 Oraft

High Throughput P_H ASE f Oraft sequence is performed to 10
Prefinishing Finishing coverage. Final draft assembly is

Automated
Repeat
Resclution

Autofinish

Final prefinish

Autornated
> Fepeat
Resolution

Chemistries
] for gap
closure

Manual
i Repeat
Resalution

Order and
Orientation

Final finish

done and flagged for Finishing.

PHASE IV - High Througput
Frefinishing

Semi-autornated Prafinishing is
accomplished by resolving
misassemblies and closing gaps <3kb
through Autofinish. Once done, the
assembly is order and oriented and
the resufts are sent to ORML for
annotation and posted on the JGI FTR
site for public access.

PHASE V - Finishing

Assembled contigs from Phase [V are
analyzed for gaps and misassemblies.
Autormated repeat resolution, manual
repeat resolution and primer walking

assembly assembly are performed in an iterative process

1o resalve misassembled regions and

close remaining gaps. The final

* * assembly is order and oriented and

JGI FTP and the resufts are sent to ORML for

Webh Annctation by annotation and posted on the JGI FTR
. ORML . )
Publishing site for public access.

Fosmid end
seguencing
critical for
finishing
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Some Species Sequenced at JGI
GIE. ) wes

J Chlamydomonas reinhardtii (green alga)

J Emiliania huxleyi (marine coccolith)

J Phanerochaete chrysosporium (white rod fungus)

J Daphnia pulex (water flea)

d Branchiostoma Floridae (Florida lancelet)

J Thalassiosira pseudonana (diatom)

(J AOM (anaerobic oxidation of methane) microbial community
J Many other microbial genomes

Diversity of species
Some of these species are G/C rich
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GIS
R _Fosmid Isolation Methods

4 Filtration based, high yields but labor intensive
and time consuming
= Qiagen’s REAL prep
= Millipore’s Montage BACgs
= Other Kits

d SPRI magnetic bead based, lower yields but easy
to automate and quick
= Agencourt’s CosMCPrep
= Agencourt’s SprintPrep
= Other SPRI Kits
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GIC Fosmid DNA Isolation Procedure
Emese(CUSING SPrintPrep

Cell culture growth

2-YT in 96-well plate
20 hours 37°C, 85% humidity and 600 rpm

One-step lysis and DNA binding

Add SprintPrep solution

Add isopropanol

Mix 36 times and incubate for 3 min
Incubate on magnet for 5 min
Wash with 70% ethanol for 6 times
Blowing dry at 37°C for 9 min

Elution
RE1 with 0.0625% of Triton X-100
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2o o cerouE Automation on Biomek FX
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T T Automation on Biomek FX
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2oc onr ceronEpTLT: Automation on Biomek FX
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Alternating lanes show DNA from different

prep conditions
= Culture volume and condition
= Amount of SprintPrep
» Wash times
» Length of drying

@ : Advancing Science Through DNA Sequence
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GIS |
2oc onr ceronEpTLT: Production Results

QC Agarose gel from 11-29-04 production

50 ng AMHINA N |
25 Ng pUCLY Emmme

Throughput: 8 96-well plates in 1.5 hours
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POz T ceroNE T -Sequencing Methods

 1/10 or 1/16 BigDye terminator reaction
with or without DMSO
 16% of fosmid DNA from SprintPrep product
6 ul total reaction volume
99 thermocycles
 Standard magnetic beads clean-up
d ABI 3730xI| detection with modified run condition
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15 Summary of Sequencing Results

grgesens O (from last 45 days of 2004 production)
Pass Rate (> 50 bp): 93.4%
“Good” Rate (> 450 bp): 75.4%
Average Read length (all lanes): 626 bp (Q20)
Paired ends (>50 bp): 90%
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Assembly View with Fosmid Reads
GIo 4
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c Assembly View with Fosmid Reads
ng“&m Aligned to Contig
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(
glm Current Development

1 More automation
Utilizing stackers and relaxing time constraint

d Higher throughput
From 80 96-well plates to 120

1 384-well format

Reducing culture volume
Reducing wash volume
Automation
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request:

Feng Chen, Ph.D.

Group Leader

Technology Development

US DOE Joint Genome Institute
925 296 5733

fchen@lbl.gov
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