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Cosmids are plasmid vectors that contain cos sites. The cos site is the only 
requirement for DNA to be packaged into a phage particle
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• For de novo sequencing using capillary electrophoresis, the target DNA is 
fragmented and cloned into a viral or plasmid vector. Cloning provides amplification 
of the target DNA (by bacterial growth) and allows sequencing primers to bind to 
known sequence in the vector and extend the sequence into the unknown target 
DNA.

Methylation of a CpG residue can be determined by treating genomic DNA with 
sodium bisulfite that converts non-methylated cytosine to uracil, while methylated 
cytosine is protected from bisulfite conversion (Figure 18). Comparing the sequence 
of bisulfite-converted DNA with untreated DNA clearly indicates the presence of 
methylated C residues, because they appear as C in bisulfite-converted DNA. 
Nonmethylated C is converted to U (and to T in the sequencing reaction), so it 
appears as T. 

• The MLST technique characterizes isolates of bacterial species, using internal 
fragment sequences of approximately 450 to 500 bp from several housekeeping 
genes. Both strands of the fragments can be accurately sequenced by capillary 
electrophoresis. The various sequences present in a bacterial species for each 
housekeeping gene are specified as distinct alleles. For each isolate, the alleles at all 
loci define the allelic profile or sequence type (ST). This sequence type can be used to 
query the database in the MLST web site

• DNA sequencing is commonly used to confirm the integrity of a gene cloned into a 
plasmid or viral vector prior to transfection into a producer cell line or infection in the 
case of viral vaccines.
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Sequence analysis of the CDMP1 gene mutation. DNA sequence of exon 2 of CDMP1 
gene from (a) an affected individual (b) a heterozygous carrier and (c) a control 
individual. The bar in panel (a) represents the sequence that was inserted in the 
homozygous state in the affected individuals
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The drop in signal identifies a PCR stop point and the basecaller stops calling bases 
beyond this point.
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• Sample volume is too low

• Too much template or sample temporarily clogging the

capillary.
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Sequencing reaction failed

Sample contains salts from insufficient purification of templates, PCR products, or 
sequencing reactions with ethanol precipitation. Salts in the sample interfere with 
proper electrokinetic injection

Poor template quality

Failure caused by difficult template sequence.
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DNA polymerase enzyme stopped at a region of the template that was difficult to 
sequence
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DNA polymerase had difficulty processing through a particular sequence context, 
secondary structures
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Not enough or too much template was used in the sequencing reaction

Template is degraded
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Signal is too high because too much template was used in the sequencing reaction 
and too much sequencing product was created.
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Electrical noise

Secondary amplification product in the PCR product used as a sequencing template

PCR primers were not completely removed from the PCR product used as a 
sequencing template

Mixed or contaminated templates or primers
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Observed when a PCR product is used as a sequencing template. Caused by the 
formation of primer-dimers during the PCR reaction. The primer-dimers anneal and 
are filled in to create short, nontemplate PCR products

More than 1 PCR product is present in the PCR reaction
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It is thought that stutter occurs when a partially extended primer and template 
dissociate, then reanneal improperly before extension continues. Partially extended 
primers and templates commonly dissociate during the reaction, but if they reanneal 
with complete fidelity, the reaction produces only one product. Improper annealing 
results in one or more products that are represented in the sequencing results.

(1) Slippage of the DNA polymerase on the template strand during elongation (2) 
Formation of secondary structure due to the repeat. (3) Depletion of dNTPs.

It is believed to be due to DNA strands re-annealing off-center in the repetitive 
region during sequencing.
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SNP genotyping is the measurement of genetic variations of single nucleotide 
polymorphisms (SNPs) between members of a species.
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1. Poor or non-specific amplification.

2. PCR inhibition

3. Air bubble at bottom of sample tube

4. High salt concentration

5. Sample concentration too low
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1. Sample concentration too high
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Sample concentration too high in amplification step or insufficient primer is present
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