Secondary structure Issues
Spotting the signs of secondary structure
· Good quality trace signal suddenly stops, or rapidly declines, in regions of the trace that should be well resolved.

· Template has a high percentage of G and/or C nucleotides, especially in the region where the stop occurred.
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E.g. Sequence stops abruptly mid read

Common Causes

· Hairpins present in the template blocking the polymerase’s progress.  Difficult DNA regions can fold back on themselves and form hairpin structures that the sequencing polymerase can not pass through.
· Regions of G and C homonucleotides are problematic to sequence through (GC rich regions). These can not only form hairpins with strong secondary structure, but can also form single stranded conformational structures that the sequencing polymerase has difficulty passing through. Long template regions of guanidine (G runs) are particularly problematic.
Possible solutions
· Change sequencing program allowing for a higher annealing and denaturation step (the Sequencing Lab has these alternate programs).
· Custom design a primer to hybridize after the difficult DNA region.
· Add a small amount of dGTP nucleotide to the BigDye mix. This can sometimes help the sequencing polymerase pass through long G runs without causing major compression problems.  (the Sequencing Lab has stocks of this reagent)

· Add either Q Solution or Betaine to the sequencing reaction, both are used as enhancing agents for PCR. (the sequencing Lab have stocks of Q Solution in house)
