SANGER SEQUENCING - SAMPLE SUBMISSION GUIDELINES

Optimizing DNA Template Quality for Automated Sanger Sequencing

The quality of the DNA template is one of the most critical factors for obtaining successful and readable
automated Sanger sequencing results. Automated sequencing is highly sensitive to trace contaminants,
which are the most common cause of weak signals, high background noise, shortened read lengths, or
complete sequencing failure.

To ensure optimal template quality, you must evaluate its purity, assess its structural integrity, and
carefully avoid reaction-inhibiting contaminants.

Evaluating Template Purity

Template purity is typically evaluated using a spectrophotometer to check the A260/A280 absorbance
ratio:
« Ideal Range: The ratio should ideally sit between 1.8 and 2.0.
« Ratio <1.8: A lower value indicates that the sample is likely contaminated with proteins or other
organic contaminants.
« Ratio > 2.0: A higher value generally indicates RNA contamination.

Evaluating Template Integrity
Before sequencing, it is highly recommended to visualize the DNA on an agarose gel.

« Single Bands: Purified DNA should appear as a single, distinct band. If you are sequencing PCR
products, ensuring there is only a single band is crucial; multiple products will result in mixed,
overlapping sequences that are impossible to read.

« Degradation: If the DNA appears smeared or highly degraded on the gel, the sequencing
reaction has a much higher chance of failing.

Common Contaminants to Avoid

During DNA preparation and cleanup, several inhibitory substances can easily carry over into the final
sample. The most detrimental include:

- EDTA: EDTA acts as a potent inhibitor by chelating (binding) critical cations, like the Mg2+
required as a cofactor for the sequencing polymerase. Because of this, you should always
resuspend your DNA in water or 10 mM Tris (pH 9) rather than TE buffer.

« Excess Salts: Salts (such as NaCl) left over from poor column elution or incomplete washing
severely inhibit polymerase activity. This causes a dramatic reduction in signal strength, incorrect
base calls, and noticeably shortened read lengths.

« Ethanol: Often remaining if a pellet is not completely dried during an ethanol precipitation clean-
up, residual ethanol directly inhibits polymerase activity.

« Nucleases and Cellular Constituents: Poor template preparation technique can introduce
nucleases that degrade your DNA, or leave behind cellular constituents (lipids, carbohydrates)
and leftover column resins that disrupt the reaction.

Finally, while having high-quality, pure DNA is necessary, accurate quantification is just as important. It
is heavily recommended to use fluorometric methods (such as Qubit) rather than a NanoDrop to quantify
your clean template, as NanoDrop readings frequently overestimate DNA concentration.
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Plasmid Samples

1. About 200 ng plasmid DNA is used in one Sanger sequencing reaction, the maximal volume of
plasmid DNA used is 5 ul. We prefer plasmid with minimum concentration of 30 ng/ul.
2. If the plasmid size is more than 20 kb, please double the amount of DNA.

PCR Samples, Purified or Unpurified

1. We accept both purified and unpurified PCR samples. If samples are unpurified PCR, we will
perform PCR purification before sequencing.

2. For PCR product, we use about 10 ng DNA per kb, so please provide PCR size information in
your order.

3. Note: Prior to submission, it is recommended to confirm by agarose gel electrophoresis that
specific PCR products are present without undesired bands.

E. coli Colonies

1. We accept agar plates, colony suspensions, and overnight cultures.
2. One of three methods are used to amplify DNA before sequencing. PCR is the most popular
option, since this allows next day data delivery; RCA and plasmid miniprep require an extra day.
v/ PCR (please provide amplicon size, forward and reverse primer)
v Rolling Circle Amplification (RCA)
v Plasmid miniprep (please provide antibiotics information)

3. For bacterial suspension, place all samples in either tightly sealed 8-strip tubes or strip capped
96-well plate.

Genomic DNA

1. We perform PCR amplification prior to sequencing, so please provide PCR primers and
expected amplicon size.

2. Please send at least 10 ul of DNA sample, with concentration > 30 ng/ul.

Sequencing Primer Free Primers

We use 1 ul of 3 uM primer in 1 sequencing Available Common Primers

reaction and accept primer at 3 - 100 uM (please Complete List in Excel Il Search Online
provide primer concentration with your sample

submission)

Cost per sanger sequencing reaction is $5 if templates are plasmid DNA or purfied PCR. Extra cost is applied
for other samples types (genomic DNA, colony, RCA, and unpurified PCR). Volume based discount is available,
please email support@poochonscientific.com for discount or quotation.com for discount or quotation.
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Premixed, DNA and Primer in Same Tubes

Purified Plasmid ds plasmid DMNA =10 kb 80 ng/pl

Advantages of premixed samples:

v Track samples easily

0D260/280> ds plasmid DNA 2 10 kb 100 ng/ul 5 pmol/pl (5 pM)
v/ Get results faster )
1.80 and £1.95 ss plasmid DNA £10 kb 50 ng/pl
v Enjoy low cost per reaction <1kb 5 ng/pl
v/ Improve success rate 1kb-2kb 10 ng/pl
significantly Purified PCR 1kb-2kb 15 ng/pl 5 pmol/pl (5 pM)
1kb-2kb 20 ng/ul
=4 kb 50 ng/pl

Unpremixed, DNA and Primer in Separate Tubes

10 pl Template

L‘Eﬁ'%}n._ ﬁﬁ ds plasmid DNA (< 10 kb) 80 ng/l
L/ uu.iltd;‘_?_) == 0/ Plasmid ds plasmid DNA (> 10 kb) 100 ng/yl
Y 'ur.\:: ss plasmid DNA (< 10 kb) 50 ng/pl
Tube 1: Template Tube 2: Primer (5 pmol/ul or s1kb 5 ng/pl
5 uM), 10 pl. Or, use our free PCR product 1kb~2kb 10 ng/pl
primer library. (purified or 2kb~-3kb 15 ng/pl
Primer For Sequencing: unpurified) k0 akh ot
Preferred Tm: 50-60°C, GC content: 40-60%
>4 kb 50 ng/pl
E.coli Colonies
Pick a colony and resuspend in diH20 or Tris Buffer 1. Colonies need to grow for at least 16 hrs at

37°C to reach good visible size
2. Pick a single colony with sterile tip and re-

ﬁiﬁ%;? ljﬁ suspend in 30 ul sterile diH2O or Tris buffer

WHI== (10mM, ph8.0), 15 ul will be submitted to us,
‘\"'ut},-{ﬁ@ ¥ and the rest 15 ul will be kept by clients for
VAT future uses

3. Prepare 2 separate tubes: 1 contains 15ul
colony suspension, 1 contains 5 ul primer at

Tube 1: Colony Suspension  Tube 2: Primer
S5pmol/ul

How to Label Sample Tubes

Label the samples with your initials followed by numbers - Example: Samples from John Smith

tgj @ U U @ @ U @
8-strip PCR tube for samples containing template Label on the cap as well as on the side of the tube
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o: Oligo
J5: John Smith



