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Direct Sequencing from Bacterial Culture and Colony Analysis of Methylated DNA by Bisulfite Sequencing
INTRODUCTION
Developments and improvements in DNA sequencing 
technologies have increased DNA sequencing efficiencies and 
throughput. However, template preparation remains a substantial 
part of the cost and labor in DNA sequencing from plasmid 
clones, and can also be the source of poor quality sequence data. 
DNA sequencing directly from bacterial culture or colony has 
been attempted for many years, but has yielded poor results due 
to low plasmid DNA concentration and interference of cellular 
components and growth media. Recently we have obtained good 
results with direct sequencing from colony or culture, due to 
recent improvements in sequencing instrumentation, chemistry, 
and data analysis at Applied Biosystems.  

MATERIALS AND METHODS
The following conditions were used in this study:
�• Clones:  ~ 2 kb inserts in pUC19 vector;
�• Chemistry:  BigDye® Terminator v3.1;
�• Analysis:  3730xl DNA Analyzer using LongSeq50_POP7_1 

module; DT3730POP7{BDv3}.mob / Basecaller-
3730POP7LR.bcp;

�• Quality Assessment:  Phred20 or KB20 Length of Read (LOR) 
with sliding window of 50 bases.

INTRODUCTION
DNA methylation at 5-position of cytosine(5MeC) in CpG islands 
plays a critical role in regulating gene transcription. Bisulfite 
conversion for analysis of 5MeC has been described as tedious 
and with varying success.  We now present a simplified, improved
protocol for bisulfite conversion,which increases the recovery of
gDNA 5-8x over current procedures.  The bisulfite conversion is 
followed by PCR, then sequencing. The entire process can be 
performed in sequencing laboratories today, using commercially 
available software, bisulfite reagents, and purification cartridges, 
together with established sequencing procedures and 
instrumentation.  

BACKGROUND
The chemistry of bisulfite conversion of cytosine to uracil.
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Phred 20 of cultures from 3 growth 
media 15 clones two replica each  
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direct culture sequencing

Direct culture sequencing of
cDNA clones in pSport vector
Direct culture sequencing of 192 cDNA
clones with an average 1.6kb insert 
sequenced with M13-reverse 
sequencing primer.  Success rate in 
this study is 98%.

Direct colony sequencing
Phred 20 score of direct colony 
sequencing from 15 clones and 4 
replicas for each template.

Conclusion

We have developed protocols for direct sequencing from colony or
culture.  Following these protocols, we have obtained average read 
lengths and data quality from this protocols are comparable with
high throughput plasmid sequencing for high copy number clones. 

1. Dilute the bisulfite reaction with dilution buffer to a total volume 
of 350-450µL.

2. Transfer this solution to an assembled Microcon 100 device 
(Millipore; Billerica, MA).

3. Centrifuge at 2800 rpm (Eppendorf 5414) for 8-10 min at 500 x 
g maximum, according to the manufacturer.

4. Discard filtrate, add 350 µL of wash solution to the upper 
chamber and centrifuge 6-8 min at 2800 rpm.

5. Repeat step 4.
6. Discard filtrate, add 350 µL of base to the upper chamber and 

centrifuge at 280 rpm for 6 min (in situ desulfonation).
7. Discard filtrate, add 350 µL of water to the upper chamber and 

centrifuge at 2800 rpm for 6-8 minutes, leaving a small amount 
of water in the upper chamber or keeping it damp.

8. Elute the sample by adding 50 µL of elution buffer; use the
pipet for mixing and let stand in column for 5 min.

9. Invert the device and collect TE solution of the bisulfite-
converted DNA in a clean, labeled Eppendorf tube. 

* Look for �“Boyd and Zon, in Anal. Biochem., Apr. 2004.�”

Bisulfite Sequencing Protocol

Steps in bisulfite sequencing of gDNA.
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KB Basecaller
The KB basecaller provides much improved analysis of samples 
with very skewed base composition. (Please visit J. Labrenz
poster at Applied Biosystems User Meeting on Monday night for 
more detailed information.)

Basecalled without base imbalance capability

Basecalled with KB�™ Basecaller v1.1

Analysis of methylated DNA
Electropherogram of equal ratio mixture of methylated and 
unmethylated DNA.  Arrows indicate the methylation sites.

Conclusion
The new protocol for bisulfite treatment of gDNA and the KB 
basecaller have made 5meC analysis of gDNA is easier to perform, 
requiring less gDNA, and have produced improved sequencing 
results.
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