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Compression artifacts may be produced during electrophoresis due to the formation of stable
secondary structures in the sequencing product DNA fragments. The folded structures run faster
through the gel matrix than equivalent unfolded DNA fragments; consequently they will migrate to the
same position as smaller sized fragments resulting in bands across 2 or more lanes. Typical indications
of a compression are odd spacing, bands very close together followed by bands spaced farther apart
than normal, or bands in two to four lanes at the same point. Sometimes bases can be lost entirely. The
most difficult instances are those in which the compressed area looks perfectly normal. These are
detected when the opposite strand is sequenced or nucleotide analogs are used to check for
compression artifacts. Nucleotide analogues such as 7-deaza-dGTP or dITP can be used to alleviate
compressions but in some instances are not able to fully resolve a difficult compression. In these
cases, the use of a formamide gel alone or in conjunction with the nucleotide analogue, will completely
relieve the compressed areas giving unambiguous sequence.
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Figure 1. Sequence determination using
Sequenase Version 2.0 DNA polymerase of the
single-stranded vector M13mp18. A primer at
position 6511 is used to visualize a very signifi-
cant gel compression.

A. Sequence determined using dGTP and
7-deaza-dGTP nucleotide mixes and run on a 6%
TBE gel. Note the significant compression in both
reactions. The sequence is unreadable at this
point.

B. The same reactions run on an 8% TBE/40%
Formamide gel. Note the G doublet is not
completely resolved in the dGTP reaction even on
this Formamide gel while the 7-deaza-dGTP
reaction is completely resolved.

Method
Warning: The protocol requires the use of hazardous and potentially hazardous chemicals.
Please follow the manufacturer’s safety data sheet relating to the safe handling and use of
these materials.
Preparing and running the formamide gel is not very different from a standard sequencing gel. A 6 or 8%
acrylamide gel may be prepared. The running time is increased to approximately one and one-half times
that of a standard gel.

1. Weigh the following dry ingredients into a beaker:

6% gel 5.7g Ultrapure Acrylamide
0.3g Ultrapure N-N’ Methylene-bis-acrylamide
42g Ultrapure Urea (7M)
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8% gel 7.6g Ultrapure Acrylamide
0.4g Ultrapure N-N’ Methylene-bis-acrylamide
42g Ultrapure Urea (7M)

2. Add: 40ml Formamide
10ml 10x TBE buffer

OR 5ml 20x TTE buffer (for a Glycerol Tolerant Gel) and a magnetic stir bar

3. Warm the gel mix to 50°C and stir until the components are completely dissolved.

4. Continue stirring until the temperature cools to ~30°C. Adjust the volume to 100ml with distilled
water and vacuum filter with a nitrocellulose filter unit. The gel should be poured immediately. To
prevent the urea from precipitating, do not allow the gel to cool below 25°C. If the mix should happen
to precipitate the process must be repeated from the beginning; however running a gel that has been
redissolved will give very poor results.

5. Add 1ml of 10% ammonium persulfate and 25 µl of TEMED. (NOTE: Use this amount of TEMED
when pouring the gel the night before it is to be run. If the gel is to be used the same day, adding four
to five times the amount of TEMED will polymerize the gel in an hour. It is usually more convenient to
pour the gel at the end of one day and run it first thing the next day to accomodate the longer running
time of formamide gels). Mix well and pour immediately into clean gel plates. The solution is quite
viscous and somewhat more difficult to pour than a standard gel. It may be necessary to tip the
plates completely upright to get the gel mix to spread properly between them.

6. When preparing the gel for electrophoresis, be sure to clean out the wells thoroughly prior to loading
the samples. Run the gel at 60W constant power. Expect the voltage to climb well about 2,000V and
the plates to reach a higher temperature than usual as the gel progresses. Normally the dye fronts
eventually run as thin bands.

7. Stop the gel at the desired point and soak it in a 10% acetic acid, 20% methanol solution for 45
minutes or until shrinkage is apparent. Formamide gels tend to swell when placed into the soaking
solution, however, with time they will shrink to manageable size. Dry and expose the gel as you
would any other. In some cases the formamide gel may require slightly longer drying time than a
standard gel.

Recipes: 10x TBE buffer (1 liter) 20x TTE buffer (1 liter)
108g Tris Base 216g Tris Base
55g Boric Acid 72g Taurine
9.3g Na
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Ultrapure products available from USB® suitable for the preparation of formamide gels:
Acrylamide 75820 500g, 1kg
N,N’ Methylene-bis-acrylamide 75821 100g
Urea 75826 1kg, 5kg
Ammonium Persulfate 76322 1kg
TEMED 76320 500g
Formamide 75828 500g

All goods and services are sold subject to the terms and conditions of sale within the group which supplies them. A copy of
these terms and conditions is available on request.
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