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Problem: Low yield of plasmid DNA

Question / Problem

Help and comments

What was the yield of plasmid-
preparation?

More than the nominal yields of 20, 100 or 500 pg for Mini, Midi and
Maxi columns, respectively, should not be expected. Depending on the
conditions somewhat more DNA can be obtained, but that’s it..

Has been checked whether the
E. coli cells contain the expected
amount of plasmid?

Is the plasmid DNA-content of the E. coli culture known (determined by
other methods)?

If not, take samples from different steps of the procedure (outlined
in the 'Diagnosis Protocol') and compare on an agarose-gel.

The total amount of plasmid DNA in E. coliis very much dependent on
the individual host-plasmid system; depending on the category,
plasmids can exist in low-/medium-/high-copy number per cell. Also the
size and sequence of specific DNA inserts influence the copy number of
a particular plasmid.

Has the volume of solution E3
(step 5) as well as the 1:1:1 ratio
of buffers E1/E2/E3 been kept
precisely?

A surplus of solution E3 will exceed the optimal salt concentration for
DNA binding thus leading to a decreased DNA yield. So don’t transfer
any additional drops of buffer E3 (neutr. step) with the outer side of the
pipet tip. The same will happen if too low amounts of solutions E1 or E2
are used. For an optimal DNA vyield it is of utmost importance to keep
the correct ratio of 1:1:1 between the solutions E1, E2 and ES,
respectively.

Was the kit used with RNase?

The protocols differ depending on the use of RNase. If the user doesn’t
want to use RNase, he has to take 10% more of solution E3 for an
efficient removal of RNA. As mentioned in the protocol, this leads to a
slightly reduced (~10%) recovery of DNA (see explanation above).

If the researcher' s subsequent experiments don’t require the absolute
absence of RNase, it is recommended to use RNase during the
plasmid preparation and to follow the standard protocol.
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Was the lysate centrifuged at 20-
25°C(step 5)?

Was the temperature of the wash
buffer E5 or the ambient
temperature significantly colder
than 20°C?

The basic principle of the DNA binding to JETSTAR is ion exchange
chromatography. This is a temperature-dependent process.
Temperatures lower than 20°C will shift the DNA binding profile to lower
salt concentrations. The effect is the same as if too much salt has been
added. DNA doesn’ t bind optimally, leading to reduced recoveries.

The opposite effect will occur on raising the temperature. The
chromatografic profile is shifted to higher salt concentrations. All DNA is
bound but now also RNA can bind and may contaminate the DNA
preparation.

If only chilled centrifuges are available in the lab, the centrifugation of
the cleared lysate can be carried out at 4°C.Collect the cleared
lysate into a new tube and incubate for 10 min at 25°Cbefore loading
it onto the column.

Was the DNA precipitation
performed for at least 30 min at
4 °Cand with at least 13,000 x

g?

DNA doesn’ t precipitate as easily in isopropanol as in ethanol.
Therefore, the time (30 min) and centrifugal force (13,000 x g) are
minimum values.

Is the DNA spread over the whole
wall of the tube after the
centrifugation?

In such cases it can be critical to recover the plasmid DNA
quantitatively, especially if the initial plasmid content of the bacteria is
quite low.

Rinse the whole wall of the centrifuge tube completely with TE buffer
to redissolve all DNA. If you are using glass tubes, siliconize them
properly with a repellant silane. We recommend siliconization if glass
tubes and a fixed angle rotor are used.

Solutions E2 and E3 mixed
completely with the
resuspended cells (steps 4 and
5)?

The resuspended E. coli cells must be mixed thoroughly with the
solutions E2 and E3 by inverting the tubes until a homogeneous phase
is obtained. Otherwise the cells will not be lysed completely and the
plasmid DNA will stick partially to the bacterial debris.

In the case of bigger bacterial cell pellets more vigorous shaking to
achieve homogenity is allowed. But DON' T vortexVortexing will
release the bacterial chromosomal DNA and is to be avoided.

Did you use the original
GENOMED buffers?

Competitor's buffers don” t work because their composition is totally
different. The salt concentrations generated by these buffers will not
work with the JETSTAR system (see explanation above).

With home-made buffers (buffer recipes are given in the JETSTAR
protocol) extreme care must be taken to adjust salt concentrations and
pH-values of the solutions properly. Particular care must be taken with
solution E3. This solution warms up on dissolving. Correct pH-
adjustment is only possible after cooling down to room temperature.
The recipes for the preparation of the solutions are available on
separate sheets.
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How did the washing step of the =~ We constantly see, that after the isopropanol precipitation the DNA

precipitated DNA with 70% forms a compact pellet that sticks to the wall of the centrifuge tube very

ethanol (step 9) perform? well. After treating this pellet with 70% ethanol it doesn’ t stick well
to the wall any longer, so that one is in danger to lose his DNA if he
pours away the ethanolic supernatant after the wash too carelessly. This
may sound basic, but we found that this happened more than one time.

If the cause for a low DNA yield can' t be located by one of the above-mentioned hints and
suggestions, try the following:

1. Run the ' Diagnosis Protocol' which is atthed to this folder.
2. Improve binding of DNA by adding only 0.9 vol. of buffer E3 in step 5.

3. Improve the DNA precipitation by incubation for 10 - 20 min. at -20 °C before
centrifugation.

4. Either use a swinging-bucket rotor capable of doing >13,000 x g (i.e. HB-4 or HB-6
from Sorvall) or siliconize the glass tubes if a fixed angle rotor is used.
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Problem: RNA contamination

Question / Problem

Help and comments

What kind of bacterial growth-
medium has been used?

If the bacteria grow to much higher densities than 1 x 109 cells per mi
the separation properties of the columns can be compromised. This can
be the case if 2xYT, TB (Terrific Broth) or other very rich media are
used.

In this case reduce the maximal amount of culture as given in the
protocol by 2/3.

Has the volume of buffer E3 (step
5) been kept precisely?

Too low amounts of buffer E3 will result in bad discrimination between
DNA and RNA. The same will occur if remainders of the culture medium
are left on the bacterial pellet, or if too high volumes of solutions E1 or
E2 are used (incorrect 1:1:1 ratio of buffers E1/E2/E3).

Was the lysate centrifuged at 20-
25°C(step 5)?

Was the temperature of the wash
buffer E5 or the ambient
temperature significantly warmer
than 25°C?

The basic principle of the DNA binding to JETSTAR is ion exchange
chromatography. This is a temperature-dependent process.
Temperatures lower than 20°C will shift the DNA binding profiles to
lower salt concentrations. The effect is the same as if too much salt has
been added. DNA doesn” t bind optimally, leading to reduced recoveries.

The opposite effect will occur on raising the temperature. The
chromatografic profile is shifted to higher salt concentrations. All DNA is
bound, but now also RNA can bind and may contaminate the DNA
preparation.

Has been worked through the
column procedure without
significant stops?

As soon as the lysate is loaded, stops of a few minutes can be
tolerated. Nevertheless, longer stops (> 10 minutes) may lead to RNA
contamination.

Has a very "dirty" E. coli strain
been used?

Some E. coli host strains may produce extreme amounts of RNA,
particularly when harboring low- or very low-copy plasmids. In this case
add more RNase (400 pg/ml) to buffer E1 and use 10% more buffer E3
in step 5.

Were residual drops of bacterial
lysate at the wall of the column?

Wash the inner walls of the column well with buffer E5, so that all
droplets of remaining lysate are removed.

Allow the liquid of the first wash to run completely through the column
before applying the second wash.

Was a too low amount of
washing buffer E5 used?

Make sure that the recommended amount of the washing buffer is used.

How old is your JETSTAR kit?

Bacterial RNA is removed mostly by the action of RNase. After addition
of RNase the buffer E1 should be stored at 4°C. We have found enough
RNase activity to get rid of all RNA even after storage of buffer E1 for 6
months at room temperature. After this period of time (or maybe earlier
if the ambient temperature exceeds 20°C most of the time) add fresh
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What is to do if there is still a
contamination of the plasmid
DNA with residual RNA?

Some E. coli strains can produce extreme amounts of RNA under
certain circumstances. In such a case add fresh RNase A to solution E1
to a final concentration of 400 pg/ml.

Additionally you can supplement buffer E1 with 200 U/ml of RNase T1.
The combined activities of RNase A and T1 will result in a better
digestion efficiency of the bacterial RNA thus leading to a better removal
of the RNA during the column procedure.

Another alternative is using a modified wash buffer with 100 mM sodium
acetate, but an increased sodium chloride concentration of 850 mM
NaCl and a pH value of 4.0 (preparation recipe available on request).
This wash buffer leads to a significant better removal of RNA. The DNA
yield is comparable to the standard wash buffer up to approximately 750

g. With higher amounts of plasmid DNA one has to accept slightly
reduced vyields (5 — 20%) with the modified buffer.

Problem: Insoluble pellet after DNA precipitation

Question / Problem

Help and comments

How long and with which method
has the DNA pellet been dried?

Extended drying under strong vacuum (oil pump) can cause an
overdrying of the DNA. In this case the DNA is partially denaturated and
takes significant longer to redissolve.

As an acid, DNA is probably better soluble in slightly alkaline solutions
as TE or 10 mM Tris buffer with a pH of 8.0 than water. Therefore, use
TE or Tris buffer for dissolving the DNA. Additionally, one can heat the
sample for several minutes to 65 C to enhance dissolving.

Is a low DNA yield observed
although there are still visible
particles present?

If not, simply remove any visible particles by centrifugation. Particles can
be silica fines (=small particles splintered from the ion exchange resin).
Alternatively, spin the DNA solution with the particles through a micro-
spin device with a 0.45 m membrane (i.e. Millipore Ultrafree MC filter
unit with 0.45 m Durapore membrane).

Have liquids been forced through
the column by pressure?

Fines are small particles from the ion exchange resin. Normally they are
trapped on the microporous membrane and will so remain in the
column. But they can leave the column when the flow rate is increased
by positive pressure.

These particles donAt disturb most biochemical reactions (exception:
transfection) and can simply be removed by centrifugation. Alternatively,
spin the DNA solution with the particles through a micro-spin device with
a 0.45 m membrane (i.e. Millipore Ultrafree MC filter unit with 0.45 m
Durapore membrane).
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Were the columns re-equilibrated
after DNA elution and re-used for
another round of plasmid
preparation?

When stored for a certain period of time under liquid, parts of the
chemically synthesized anion-exchange function can detach from the
silica matrix and can then be found in the eluate. Such particles become
visible after precipitation of the plasmid DNA from the eluate, but are
clearly distinguishable from silica fines.

These particles can simply be removed by a centrifugation. Alternatively,
spin the DNA solution with the particles through a micro-spin device with
a 0.45 um membrane (i.e. Millipore Ultrafree MC filter unit with 0.45 pm
Durapore membrane).

Generally avoid multiple usage of the JETSTAR columns.

Problem: Low A,gq 05, Fatio

Question / Problem

Help and comments

Were solutions E2 and E3 mixed
completely with the
resuspended cells (steps 4 and
5)?

Mixing must be done carefully (see above), but nevertheless
thoroughly (e.g. by fast inverting), until a homogeneous phase is
obtained.

If solutions E1, E2 and E3 are not mixed properly and completely,
bacterial debris and SDS are not totally removed by centrifugation. The
excess of bacterial cell contents, e.g. proteins, may not be totally
washed away, thus increasing the OD value at 280 nm.

Centrifugation step after lysis
(step 5) performed with at least
13,000 x g?

On centrifugation with lower centrifugal forces the bacterial debris and
potassium-SDS-particles are not removed completely. The excess of

bacterial cell contents, e.g. proteins, may not be totally washed away,

thus increasing the OD value at 280 nm.

Floating particles on surface of
the cleared lysate?

Sometimes not all of the potassium-SDS-particles are removed
completely by centrifugation. Avoid to transfer them onto the column
because they also contain bacterial cell contents, e.g. proteins. Proteins
increase the OD value at 280 nm.

If necessary clear the lysate from any particles by filtering it through a
folded filter.

Problem: Long column run times

Question / Problem

Help and comments

Were solutions E2 and E3 mixed
completely with the
resuspended cells (steps 4 and
5)?

Mixing must be done carefully (see above), but nevertheless
thoroughly (e.g. by fast inverting), until a homogeneous phase is
obtained.

If solutions E1, E2 and E3 are not mixed completely, bacterial debris
and SDS are not totally removed by centrifugation. The column will then
clog by remainders of the viscous lysate.
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Centrifugation step after lysis
(step 5) performed with at least
13,000 x g?

On centrifugation with lower centrifugal forces the bacterial debris and
potassium-SDS-particles are not removed completely and may clog the
column.

Increase centrifugal force to at least 13,000 x g. If too many floating
particles will remain in the cleared lysate, run the lysate through a folded
filter.

My columns are already very
slow during equilibration with
buffer E4. Even the equilibration
step took more than 30 min...

Pre-equilibrate the columns with absolute ethanol: The columns can
be treated with absolute ethanol before equilibration with buffer E4.
Simply pre-equilibrate a Mini/MidiMaxi column with 1/5/10 mls of
absolute ethanol before applying the equilibration buffer E4. The
ethanol will take about 9-10 minutes to go through the column
completely. After the ethanol has passed the columns, apply 2/10/30
mls of buffer E4 as described in the protocol and continue accordingly.
You will recognize that the columns are running perfectly even —
besides, the overall processing time is reduced, so that the process
becomes quicker

Problem: Poor performance in downstream applications with the plasmid DNA
(e.g. transfection, sequencing ...)

Question / Problem

Help and comments

Were solutions E2 and E3 mixed
completely with the
resuspended cells (steps 4 and
5)?

Mixing must be done carefully (see above), but nevertheless
thoroughly (e.g. by fast inverting), until a homogeneous phase is
obtained.

If solutions E1, E2 and E3 are not mixed completely, bacterial debris
and SDS are not totally removed by centrifugation. The excess of
bacterial cell contents and SDS may not be totally washed away thus
going into the eluate and inhibiting subsequent applications.

Centrifugation step after lysis
(step 5) performed with high
centrifugal forces (at least 13,000

xQ)?

Upon centrifugation with lower centrifugal forces bacterial debris and
potassium-SDS-particles may not be removed completely. The excess
of bacterial cell contents and SDS may not be totally washed away thus
going into the eluate and inhibiting subsequent applications.

Floating particles on surface of
the cleared lysate?

Sometimes not all of the potassium-SDS-particles are removed
completely by centrifugation. Avoid to carry them over into the column. If
necessary, run the lysate through a folded filter.
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Insoluble particles in the eluate?

Properly dried plasmid DNA will dissolve completely in an appropriate
amount of TE buffer or water during a 10 min incubation at 37°C. If after
that period of time there are still particles visible, that can' t be dissolved
by moderate heating (10 min at 37°C or 5 min at 65°C) you eventually
are dealing with fines (see above).

Fines may reduce transfection efficiencies. They can simply be removed
by centrifugation. Alternatively, spin the DNA solution with the particles
through a micro-spin device with a 0.45 um membrane (i.e. Millipore
Ultrafree MC filter unit with 0.45 um Durapore membrane).

Problem: Contamination with bacterial chromosomal DNA

Question / Problem

Help and comments

Has the lysate been vortexed
during step 4 or 57

Intact bacterial DNA forms a network during the neutralization step and
is precipitated together with the SDS. This is only successful if NO
shearing of the chromosomal DNA after cell lysis occurs.

Shearing of the chromosomal DNA occurs if the sample is vortexed
after the addition of either solution E2 or solution E3. In this context,
large volumes of bacteria (i.e. if grown in very rich media) provide a
problem. Lysis will result in a highly viscos bacterial lysate which
requires vigorous mixing and so may lead to shearing of the
chromosomal DNA.

Problem: Additional forms of plasmid DNA running faster on agarose gels (form

IV-DNA)

Question / Problem

Help and comments

Did the incubation time in step 4
(cell lysis) exceed 5 min?

An additional plasmid form, running on agarose gels in front of the
supercoiled form is due to irreversibly denaturated plasmid DNA. The
irreversible denaturation is likely if the cell lysis (step 4) was carried out
for longer than the recommended 5 min under the strongly alkaline
conditions.

This form IV-DNA can' t be re-naturated. Try shorter incubation next
time.

Problem: Degraded DNA

Question / Problem

Help and comments
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Is the bacterial strain known as
being ,problematic*?

Some bacterial strains contain high amounts of endo- and
exonucleases. If using such strains can' t be avoided don” t let the
bacteria grow for more than 16 hrs. Harvest bacteria immediately and
continue directly with the plasmid isolation.

Recommended growth time of
the culture exceeded?

Don’ t let the bacterial culture grow for more than 16 hrs. Harvest the
cells immediately and continue directly with plasmid isolation.
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Some special questions which came previously from customers

1. Can |l isolate plasmid DNA from gram-positive bacteria (e.g. Streptomyces)?

The included solutions are not suited to lyse gram-positive bacteria such as Streptomyces.
Nevertheless, some of our customers have combined successfully their own lysis protocols with
our JETSTAR columns for DNA purification.

In these cases a crude DNA preparation is achieved by a user-specific lysis method of the
respective bacterial cells and a subsequent precipitation of the nucleic acids with either
isopropanol or ethanol. The resulting nucleic acid pellet is resuspended in a small volume of H,0,
adjusted to 750 mM NaCl and 100 mM sodium acetate with a pH 5.0 in 1 ml, and then applied
onto a JETSTAR mini column that was previously equilibrated with buffer E4 . The rest of the
procedure follows the standard protocol.

The protein removal is very efficient. Genomic DNA must be removed during the lysis procedure
(see above).

2. | want to isolate a low-copy plasmid. The amount of DNA can be bound on a JETSTAR
mini-column, but the culture volume exceeds the recommended values.

For the isolation of low-copy plasmids from large culture volumes, we recommend our Midi or Maxi
columns. But if the user really wants to use the mini columns, he can choose between the
following modifications:

Procedure 1. Add RNase to buffer E1 and scale up.

Low-copy cultures have a very bad ratio of plasmid DNA to bacterial RNA. Additionally the
absolute amount of RNA is increased with larger cultures. To handle these large amounts of RNA
one must add additional RNase to buffer E1 (400 ug RNase/ml E1).

For DNA preparations from larger culture volumes the volumes of the buffers E1, E2 and E3
should be scaled up. Otherwise the lysis of the cells will be incomplete and the DNA recovery
poor. | am recommending a lysis with 1 ml of buffers E1, E2 and E3, respectively, for each 10 ml
of bacterial culture.

However, there are disadvantages:

a. Time. Because of the higher volume of cleared lysate longer time is required for the binding
step. Additionally, if particles from the SDS/bacteria pellet are carried over, the small mini column
may clog.

b. If such high amounts of RNA are loaded onto the small mini-column (even if digested), it cannot
be guaranteed that all RNA is washed off the column. There can be a small amount of RNA that is
carried over into the eluate.

Procedure 2. Scale up, concentrate and digest with RNase.

Scale up the volumes of the lysis procedure as mentioned above. Precipitate the nucleic acids
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Redissolve the precipitated nucleic acid pellet in a small volume of TE buffer (e.g. 200 ul) and add
RNase (DNase-free) to a final concentration of 100 pg/ml. Incubate for 10 min at 37° C. (This
RNase digestion will be much more efficient than the digestion in Procedure 1).

Adjust with stock-solutions to binding conditions (750 mM sodium chloride; 100 mM sodium
acetate; pH 5.0) and load onto the previously equilibrated column.

Disadvantage: Time. The precipitation and RNase-digestion step are time-consuming.

For a better DNA quality, procedure 2 is recommended.

3. Can |l isolate chromosomal DNA with JETSTAR?

Isolation of DNA with a size of higher than 50 kbp is principally possible with the JETSTAR
system, but requires a modified protocol, which is available upon request.

If the chromosomal DNA is required for PCR amplifications it should be sheared (e.g. by pressing
through a fine needle) to enhance the DNA denaturation/annealing during the cycling process. For
the preparation of such partially denaturated DNAs we are normally recommending our JETQUICK
systems (,Blood & Cell Culture” and , Tissue®).

4. Can | isolate large plasmids, cosmids or BAC DNA with JETSTAR?

Plasmids with sizes up to 50 kb are well-suited to be purified with JETSTAR. Avoid vortexing
during step 4 and 5 of the procedure. As large DNA’s as cosmids or BACs are usually present as
very-low or even single-copy DNA'’s per cell, higher culture volumes are necessary to achieve a
reasonable DNA yield.

If working up higher amounts of bacterial culture, a doubling of the volumes of buffers E1, E2 and
E3 may be taken into account.

Also, pre-warming of the elution buffer to 50°C will enhance the elution of DNAs >50 kb.

5. Is it possible to isolate A-DNA or M13-ssDNA with JETSTAR?

Yes, but a modified protocol is required. These protocols are available upon request.



