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1. Overview 
 
The Australian Genome Research Facility (AGRF) is accredited to ISO/IEC 17025:2005 in 
the field of Biological Testing by the National Association of Testing Authorities (NATA). 
(Accreditation Number: 14332). 
 
AGRF offers high throughput Sanger sequencing using Applied Biosystems 3730xl capillary 
sequencers. These automated platforms use Big Dye Terminator (BDT) chemistry version 
3.1 (Applied Biosystems) under standardised cycling PCR conditions. Sequence data is 
provided as: 

• *.ab1: The raw chromatogram trace file  
• *.seq:  A text file of the sequence, as generated by the sequencing instruments 
• *.fa:  A quality trimmed FASTA formatted text file  
• *.bn:  A BLAST file (GenBank) of the quality trimmed FASTA file 

 (see the flowchart below which outlines the process and data outputs).  
 
Three sequencing services are routinely offered: 
 
a. Purified DNA (PD) or full service:  

• Purified DNA template (plasmid or PCR product) with the appropriate primer, is 
submitted for sequencing by AGRF 

• The turnaround time is between 3 – 5 working days after receipt of samples at AGRF 
 
b. Capillary Separation (CS) or electrophoretic separation only:   

• Client sets up sequencing reaction and DNA is then submitted as a dried down pellet 
for loading directly onto the AB 3730xl instrument (i.e.) 

• Turnaround time is 2 working days after receipt of samples at AGRF 
 
c. Unpurified PCR product (PD+): 

• The PD+ service is designed for users requiring high-volume purification and 
sequencing of PCR amplicons 

• PCR Amplicon is submitted for purification and sequencing by AGRF 
• The turnaround time is between 10 and 12 working days after receipt of samples at 

AGRF 
• Minimum of 48 samples per submission, in plate format 

NB: This service is only suitable for established PCR reactions that consistently give 
strong, clear PCR amplicons of equal consistency between samples. No sample 
normalisation is provided as part of this service. 

 
 
This document is intended to provide information for samples being submitted for the 
AGRF’s PD + Service.  For further information about AGRFs other sequencing services, 
please refer to the AGRF website: www.agrf.org.au. 
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2. Sanger Routine Sequencing Service Process: 
 

 
 
 

3. Three Simple Steps to using AGRF Sanger Routine 
Sequencing Service 

 
1. Complete a user registration form  and fax it back to AGRF on 07 3365 1823 
2. Log into AGRF website and complete sample submission details 
3. Prepare your samples according to guidelines and send your samples to AGRF 

 
You will receive an email when your data is available for download from the secure FTP site 
 

4. References 
• AGRF:  www.agrf.org.au 
• AGRF BDT Order form: 

http://www.agrf.org.au/assets/files/PDF%20Documents/bdtorderingform.pdf 
• Applied Biosystems : www.appliedbiosystems.com.au  
• AB Sequencing Chemistry Guide:  

http://www3.appliedbiosystems.com/cms/groups/mcb_support/documents/generaldo
cuments/cms_041258.pdf 

• AB Basecaller Software Frequently Asked Questions document:    
http://docs.appliedbiosystems.com/pebiodocs/04362968.pdf 

• NATA:  www.nata.asn.au 
• Qiagen: www.qiagen.com 
• Roche: www.roche-applied-science.com  
• GE Lifesciences: www.gelifesciences.com 
• Eppendorf: www.eppendorf.com.au 
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5. PCR Sample Preparation 
 
Each sample submitted for PD+ must be of a consistent size and concentration. AGRF 
recommends that a portion of the PCR reaction is visualised using agarose gel 
electrophoresis against a known mass standard, where a clear band should be visualised 
on the gel at the expected size range.  
 
Table 1: Recommended amounts of template required for PD+ sequencing  
 

Template Minimum quantity of 
PCR amplicon 
required for PD+ 
(20µL) 

PCR Product 100 – 200 bp 1.5 ng/uL 
PCR Product 200 – 400 bp 3 ng/uL 
PCR Product 400 – 600 bp 4.5 ng/uL 
PCR Product 600 – 800 bp 6 ng/uL 
PCR Product 800 bp – 1200bp 7.5 ng/uL 
PCR Products > 1200bp Not recommended 

 
Please note that these template amounts are guides only and optimisation may be required. 
AGRF will not process plates that show significant variations in amplicon size and/or 
intensity following GelQC. 
 
PD+ turn-around times 
The turn-around time for this service is 10-12 working days, for submissions of four or less 
96-well plates. Larger submission will require longer to process, and estimates of turnaround 
times can be provided on request. Anything that may cause a delay beyond the expected 
turnaround time will be communicated to the sample submitter as soon as possible. 
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6. Sample Submission 
 
6.1 Submitting Plates:  AGRF places a positive control in well H1 on every plate tested; 
therefore the maximum number of samples that may be submitted per plate is 95.  Please 
leave the H1 well blank for the AGRF control.  Samples should be inputted across the plate 
i.e. A1 - A12, then B1 - B12 etc. (no gaps please).  
 
6.2 Preferred Plate Type:   

• ABI Prism 96-well Optical Reaction Plate with Barcode (P/N 4306737) 
• ABI Prism 384-well Clear Optical Reaction Plate with Barcode (P/N 4309849) 
• Axygen PCR-96 M2-HS-C 
 

NB: Submissions for PD+ service is for plates containing more than 48 samples only – Tube 
submissions cannot be processed and will be returned to the submitter. 
 
6.3 Sample Labelling for plates:  A batch ID will be generated for each set of samples 
you submit through the AGRF sample submission form. Label the plate with this batch ID, as 
well as print off the sample submission form to accompany the plate during transit.  
 
6.4 Sample Presentation:  Samples should be submitted in a plate in a total volume of 
20μL.  As the PD+ service is a high-volume process, only plates with more than 48 samples 
can be accepted. 

 
6.5 Primer submission for PD+ Service: 

• For single-direction sequencing:  Submit 200ul of a 3.2uM primer solution, in a 
1.5mL tube 

• For dual-direction sequencing: Submit 200 μL of your forward primer (3.2μM), and 
200 μL of your reverse primer (3.2μM), in separate 1.5mL tubes. Label these primer 
tubes with “–F” and “–R” suffixes 

• For mixed-primer (complex) plates:  If you require different primers to be used for 
different samples across a plate, you must submit a primer plate, with each well 
position of the primer matching the well position of the correct sample. 5 μL of primer 
(3.2uM) is required in each well position (this is to allow for transit loss and pipette 
limits). Label the primer plate with the corresponding batch ID, followed by “-
PRIMER”, and a “-F“ or “-R” suffix. E.g. sample plate “AGRF23” would be run using 
the primers from “AGRF23-PRIMER-F”. 

 
6.6 AGRF addresses for PD + Sample Submission: 

 
• Adelaide Node:  

Plant Genomics Centre 
University of Adelaide 
PMB1 Glen Osmond 
Urrbrae  SA   5064 
 

• Melbourne Node: 
c/o WEHI 
1G Royal Parade 
Parkville VIC 3050 
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• Brisbane Node:  

Level 5 Gehrmann Laboratories 
University of Queensland 
Research Road 
St Lucia, Qld  4072 
 

• Sydney Node:     
Level 1       OR 
Westmead Millennium Institute   AGRF Sydney Node 
Darcy Road,       PO Box 285  
Westmead NSW 2145     Westmead NSW, 2145 
(address for couriers)     (address for posting samples) 
 

• Perth Node:  
The Western Australian Institute for Medical Research  
Level 5 MRF Building  
Rear 50 Murray Street  
Perth WA 6000  
 
 

Samples can be dropped off in person to the laboratory, sent by courier or mailed. All 
samples need to be accompanied by a completed Sample Submission Form. Please use 
Express Post satchels (plastic), padded envelopes or bubble wrap when posting samples to 
prevent sample damage.  
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7. Tips for PD+ Sequencing: 
 
 
7.1 PCR Products: Although it is possible to sequence DNA fragments as short as 100 
bases, better sequence data will be obtained using fragments larger than 200 bases.  PCR 
fragments should be carefully quantified prior to sequencing, as overloading of template can 
occur. This will result in poor differentiation of nucleotide peaks by the charge-coupled 
device (CCD) camera resulting in compromised sequencing data. 
 
Using one of the PCR primers as the sequencing primer may result in poor sequence quality 
as indicated by a messy baseline and ‘ski slope’ effect (when the signal intensity rapidly 
decreases).  The sequencing primer should be designed 100 bases inside the PCR product 
(i.e.100 bases downstream of the PCR binding site) or use a PCR primer tailed with an M13 
universal primer.   
 
7.2 Sequencing Primers: Using one of the PCR primers as the sequencing primer may 
result in poor sequence quality as indicated by a messy baseline and ‘ski slope’ effect (when 
the signal intensity rapidly decreases).  Ideally the sequencing primer should be designed 
100 bases inside the PCR product (i.e. 100 bass downstream of the PCR binding site) or 
use a PCR primer tailed with an M13 universal primer. 
 
To ensure optimal results: 

• Sequencing primers should be selected to have one or more Gs or Cs at the 3’-end   
• The length of the primer should be between 18 and 30 bases (ideally 20 - 25 bases)   
• The desirable G-C content is 40 - 60% with a melting temperature (Tm) around 55oC   
• The primer should be designed between 50 - 100 bases before the start of your 

sequence of interest.  This is because the first 30 - 50 bases of sequence are usually 
messy and unreliable 
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8. Sequencing DATA supplied by the AGRF 
 
For each sample processed, the AGRF Bioinformatics service provides the client with a 
suite of analysis files (see below) which are available in electronic format via our secure 
website.  
 
8.1 Files Generated:  For each sample processed, the following files are provided to 
you: 

• sample.ab1: The raw chromatogram trace file  
• sample.seq:  A text file of the sequence, as generated by the sequencing 

instruments 
• sample.fa: A quality trimmed FASTA formatted text file  
• sample.bn:  A BLAST file (GenBank) of the quality trimmed FASTA file 

 
8.2 Base Calling:  The FASTA files are basecalled from the chromatogram by the KB 
basecaller software. This program assesses the quality of each basecall and assigns a 
quality value using the QV20 score to each basecall  (for further information please refer to 
the AB Basecaller Software Frequently Asked Questions document:    
http://docs.appliedbiosystems.com/pebiodocs/04362968.pdf ) 
 
8.3 Quality Clipping:  The .seq file is the text file output from the sequencing 
instruments and contains the basecalls generated from the raw trace (.ab1) file. There is no 
assessment of the quality of the basecall from the underlying sequence and good and bad 
quality bases are not discriminated.  Therefore the sequence may contain inaccuracies, 
particularly towards both ends of the sequence. In addition, if the sequencing reaction has 
failed, a .seq file will still be produced even though the trace quality is very poor. Misleading 
results may be obtained if the poor quality portions of the sequence are included in a BLAST 
analysis. 
 
A shorter, but higher quality, sequence is contained in the .fa file, which has been extracted 
from the chromatogram via quality clipping. The FASTA file has been generated by using a 
sliding window over the length of the chromatogram.  Once the quality falls below the 
threshold within this window, a clip is introduced, thus removing the poor quality bases from 
the ends.   
 
8.4 Blast Results:  The quality clipped sequence, (given in the sample.fa file), is blasted 
against the latest release of the GenBank database using blastn, and the results recorded in 
the .bn file. The top 30 hits from the blastn search are recorded. (For further information 
please refer to the BLAST: Basic Local Alignment Search Tool  
(http://www.ncbi.nlm.nih.gov/blast/blast_FAQs.shtml#BLASTSetUpSearch) 
 
8.5 Quality Failed Sequences:  In the event that quality clipping did not yield a product 
of at least 50bp of good quality sequence, the .fa and .bn files will be generated as follows: 
 

sample.fa 
Sequence too short to blast (<50bp) after quality clipping 
 
sample.bn 
Sequence too short to blast (<50bp) after quality clipping 

 
 

 




