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1. Overview: Next-Generation Sequencing at AGRF

The Australian Genome Research Facility (AGRF) offers an ultra high throughput DNA sequencing
service using the Roche GS FLX (454), and illumina Hi Seq 2000 (Solexa) systems. These systems
utilise long and short tag sequencing technologies. The GS FLX generates longer read lengths (~350 —
400 bp) for applications including de novo genome sequencing and re-sequencing. Applications that
use short reads (50 — 100 bp), but require greater sequencing depth include RNA-Seq which can be
performed on the illumina systems.

This service allows for a variety of different projects for a range of high throughput sequencing
applications, including, but not limited to:

. RNA Sequencing

. De Novo Sequencing

o Paired End Sequencing
. Deep Sequencing

. Metagenomics

. Amplicon Sequencing
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AGRF utilises the Roche GS FLX and illumina HiSeq 2000 platforms for the next-generation
sequencing service. Please refer to the service process for each platform as per below.

illumina Workflow Roche GS FLX Workflow
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2. Sample Preparation

Next-generation sequencing data can be affected by the quality and quantity of the nucleic acid
submitted.

2.1 DNA Quality

DNA should be purified according to column or gel purification protocols. For optimal results, please
ensure samples have a Ays/Azg ratio of 1.8 — 2.0. A number of commercially available kits will yield
DNA of sufficient quality and purity for sequencing. Samples may also be submitted as amplicon
libraries. For each DNA sample or amplicon library, one uL should be analysed via electrophoresis on
an agarose gel (0.8% for gDNA and 2% for amplicons) (or E-gel) to provide information on sample
concentration and quality. An image of the gel is required and should be included with the sample(s)
or sent with online sample submission. Please use an appropriate ladder as a reference standard (eg. a
1 kb ladder for gDNA samples and a 100 bp ladder for amplicon samples) and clearly identify the
contents of each lane.

On receipt at AGRF, a selection of QC evaluations on samples will take place depending on the type of
sample submitted. These may include the following:

e Bioanalyzer

e Fluorometry

e Spectrometry

Clients will be contacted if DNA fails QC assessment.

If the amplicons are to be pooled, AGRF recommends analysing each amplicon separately and
submitting the amplicons individually. AGRF will re-quantitate each amplicon prior to pooling to
ensure optimal results.

2.2 RNA Quality

RNA should be isolated, purified and treated with DNase. For optimal results, please ensure samples
have a Ajgo/Asg ratio of 1.8 —2.0. On receipt at AGRF we will run the mRNA on a BioAnalyzer to
further check the quality of the RNA sample(s).

Clients will be contacted if DNA fails QC assessment.
2.3 Sample Quantity

It is important to know how much template is being used in order to ensure reliable and reproducible
results. The quantity of nucleic acid required is dependent on its size.
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2.3.1 Roche GS FLX

Table 1 outlines the quantities required by AGRF for samples that are being submitted for next-
generation sequencing on the GS FLX.

Table 1: Recommended amounts of nucleic acid for GS-FLX processing

Application Quantity Concentration| Buffer
1-5ug >100ng/uL TE Buffer
(high molecular weight DNA

Shotgun Sequencing >1.5kbp)
3ug >50ng/uL TE Buffer

(low molecular weight
DNA <1.5kbp)

5 - 10pug: 3Kbp Libraries >100ng/uL TE Buffer
(high molecular weight DNA
>40kbp)

Paired-End S i
alrea-tnd sequencing >30ug: 8 - 20Kbp Libraries | >100ng/ulL TE Buffer

(high molecular weight DNA

>40kbp)
.5- > -
Transcriptome Sequencing 0-5-1 ug (MRNA) 210ng/uL RNase-free
Water
Direct Amplicon Sequencing >200ng >1x10" TE Buffer
(samples must be column purified, (amplicon material) molecules/pL¥

magnetic bead purified or gel purified)

* How to calculate “molecules/uL”

molecules/uL = (sample concentration; ng/uL) x (6.022x10** molecules/mol)
(656.6x10° ng/mol) x (average fragment length; bp)
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2.3.2 lllumina systems

Table 2 outlines the quantities required by AGRF for samples that are being submitted for next-
generation sequencing on the illumina systems.

Table 2: Recommended amounts of nucleic acid for illumina processing

Application Quantity Concentration Buffer
Genomic DNA Sequencing (Single| 1-5 pg >100ng/pL TE Buffer
and Paired-End) (high molecular weight gDNA >1.5kbp)
10ug: 2-5Kbp Libraries >100ng/pL TE Buffer
] ) (high molecular weight DNA 240kbp)
Mate-Pair Sequencing 20ug: 6-10Kbp Libraries >100ng/uL TE Buffer
(high molecular weight DNA 240kbp)
1 - 10 pg (high quality total RNA) >100ng/uL TE Buffer
mRNA Sequencing >200ng (purified mRNA) 10ng/uL 10mM
Tris-HCI
or water
Small RNA Sequencing 1- 10 pg (high quality total RNA) >200ng/uL Water
Direct Amplicon Sequencing >200ng 2100 nM 10mM
(samples must be column (amplicon material) Tris-HCI
purified, magnetic bead purified or water

or gel purified)

3. Sample Submission Requirements

3.1 Sample Tubes

Samples are to be provided at a minimum volume of 10uL. Individual samples should be provided in a
1.5ml screw cap microfuge tube and sealed with parafilm.

3.2 Sample labelling

Please keep sample names simple (e.g. 8 characters or less). Clearly label tubes with content DNA and
concentration.

3.3 Packaging of samples

The 1.5ml screw cap microfuge tube(s) should be placed into a 50ml disposable screw cap centrifuge
tube (e.g. Falcon tube) for shipping. We recommend sealing caps on individual microfuge tubes with
parafilm. To prevent the sample tubes from moving during shipping, please pack the tubes with a
paper towel/tissue paper.
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3.4 Shipping

Samples should be frozen and shipped on either dry ice or ambient temperature (dependent on
the sample type). We recommend placing the 50 ml tube(s) inside of a plastic bag prior to placing

on dry ice. Please refer to the Table 3 below for shipping methods.

Table 3: Shipping methods based on the sample type

Sample Type Temperature Shipping Methods
genomic DNA Ambient Express Post

Drop off at AGRF
mRNA Dry Ice Courier

Drop off at AGRF
Amplicon Ambient Express Post

Drop off at AGRF
total RNA Dry Ice Courier

Drop off at AGRF

Samples should be shipped via an express (next day) shipping carrier to the address indicated

below. Please send GS FLX samples to the Brisbane office and lllumina samples to the Melbourne

office.

Roche GS FLX — Brisbane office

NEXT-GENERATION SEQUENCING
AUSTRALIAN GENOME RESEARCH FACILITY
GEHRMANN BUILDING, LEVEL 5

UNIVERSITY OF QUEENSLAND

ST LUCIA, QLD 4072

IHlumina — Melbourne office

NEXT-GENERATION SEQUENCING

AUSTRALIAN GENOME RESEARCH FACILITY
THE WALTER AND ELIZA HALL INSTITUTE

1G ROYAL PDE

PARKVILLE VIC 3050
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4. Client LogIn

s N\ "

Contact Us C 2 t Login
Login

New customers/submitters will need to reaqister
with AGRF before submitting samples.

User Name: || |

Password: | |

Change Password AGRF Home

To submit samples online you must be a registered sample submitter with a valid user name and
password. Quotations must also have been accepted by submission of a purchase order number
prior to sample submission.

Please note that samples should be submitted online prior to shipping.

Steps:
e Access the AGRF Login site via: www.agrf.org.au
e Enter your User Name and Password
e C(lick the Login button
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5. Client Home Page

Once you have successfully logged in, your home page is displayed as shown.

Client Messages

Team Service

Welcome to your AGRF Home page. Please select from the options on the left hand menu.

Submit Samples
View Status

Retrieve Data

6. Submitting Samples

Steps:

o C(Click the Submit Samples from the left side menu

Client Code: TOTOTT Subrnitter Name: LIMS Test
Organisation: University of _ Subrmitter Phone: (07) 3348 8875
Western Australia Submitter Email: lirmsadmin@agrf.org.a
TestDept U
Contract Id: | v Submitter Australian Genome
Organisation: Research Facility

Bioinfarmatics

Service Tyvpe:* | v|

e Complete the Client information section by selecting the relevant Contract Id. Clients with
multiple contracts will be able to select the relevant contract from the drop down Contract
Id list. If only one contract is linked to the client then that Contract Id is displayed instead of
the drop down list
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Sample Submission

Contract Id: AGRF10-00040 ]R8

Submitter
Organisation:

Service Type: 3

Client Code: FOFDSF Submitter Name:
Organisation: FisherQrg Submitter Phone:
FisherDept Submitter Email:

Sam Fisher
(07) 33333333

Sam.Fisher@FisherQrg
LCOMm.au

FisherOrg

FisherDept

Mote: * denotes a required field.

e Select the relevant service from the Service type drop down list. If only one service is linked
to the contract then that service is displayed instead of a drop down list
Note: If your service type does not appear in the drop down list then contact AGRF.

The sample submission screen for a service consists of the following sections:

e Sample Information section
e Delivery and Packaging Information section
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Sample Information for GS FLX and illumina:

Mote: * denotes a required field.

Library Prep Service:
Seguencing Service:
Sample Type:

Qrganisr:™® *

Buffer:*

Sample File:* Cownload template
Reference Sequence File:

Gel Pictures:
Lpload

Experimental Dasign,

Special Regquirements;

Steps:
e Complete all the relevant fields for the samples being submitted. Note: Fields marked with *
are required fields and must be filled
e Buffer can be one of the following:

o0 Water
o TE
O Tris-HCL

e Sample details can be provided in an AGRF template. These are uploaded via the “Browse”
button. ‘Barcode’ in the sample information template file is only required for barcoded
libraries/amplicon submissions

e BioAnalyser images can be uploaded as ‘Gel images’

e Ashort description of the project can be provided with the samples.

e Use the “Additional Comments” box to let us know any other information that you think may
be useful for us when processing your samples
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7. Delivery Information

Delivery and Packaging Information

Delivery Method: " Delivered by/
Dropped at:
Temperature: w

Mote: Packages sent on dry ice can not be sent via regular post. Please use a courier service that can
transport dry ice or, if possible, drop your material off at an AGRF location.

Steps:
e Complete the delivery and packaging information for your samples at the bottom of the
screen as per the following:
0 Delivery method — please select from the following dropdown choices

= Courier - please enter the Courier name in the ‘Delivered by’ field

= Drop off - please select either Customer in the ‘Delivered by’ field or select
an AGRF Node collection point to indicate where the samples were delivered

= Post - please select either Post Express or Post Normal in the ‘Delivered by’
field

= Internal mail — please type the name of the organisation in the ‘Delivered by’
field

0 Delivered by / dropped at
Please select the applicable dropdown option or directly type in the delivery details /
drop-off location. If selecting “courier”, please enter the courier company name
after selecting the “Courier — {Enter Name}” option.

0 Temperature — please select from the following dropdown choices
= Dryice (note: samples on dry ice cannot be sent through the normal post)
= Jce
= Room Temperature

These delivery and packaging fields are not mandatory but if you are able to provide us with
these details, AGRF will use this information to track your samples internally with our
electronic tracking system

e Click the Submit button

Successful sample submission will display a submission message (see Section 8 below)

8. Sample Submission Receipt

Following submission of samples you will receive a message informing you that your submission has
been accepted. A Submission Receipt is generated for each batch of samples that are submitted.
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Sample Submission

Your submission has been accepted. Please print a copy of the submission receipt for yvour records and
to send with your samples. Submission Receipt

[ Create New Submigsion ]

e C(Click the Submission Receipt that is hyperlinked to your sample submission

o View the receipt and make sure all the details are correct

e Print a copy of the submission receipt and send this receipt with your samples to AGRF

e If this page refreshes but does not give you the acceptance message, it is likely that the form
isincomplete. A red asterisk will indicate where further information is required. Please
enter this information and continue to the next steps
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