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Formic acid decalcification of bone
marrow trephines degrades DNA:
alternative use of EDTA allows the
amplification and sequencing of
relatively long PCR products
We recently reported a new method for the
extraction of DNA from paraYn wax embed-
ded bone marrow trephine biopsies.1 The
DNA extracted from EDTA decalcified bone
marrow trephine biopsies using this method
was suYciently intact to allow the amplifica-
tion and sequencing of relatively long polymer-
ase chain reaction (PCR) products, including
the 600 bp t(11;14) MTCA PCR product. A
shorter 294 bp PCR product could only be
amplified from six of 10 formic acid decalcified
bone marrow trephine biopsies reported in a
previous study by Provan et al.2 These findings
suggested a correlation between DNA degra-
dation and formic acid decalcification, but
required a comparative study for confirmation.

We have subsequently extracted DNA
from 11 formic acid decalcified bone marrow
trephine biopsies using our method and
determined the quality of DNA using agarose
gel electrophoresis and PCR analysis, as in
our initial study.

The mean DNA yield from the formic acid
decalcified blocks was twice that of the
EDTA decalcified samples: 9.4 µg and
4.3 µg, respectively. This reflected the fact
that the formic acid blocks contained ap-
proximately twice as much bone marrow tre-
phine biopsy material as a result of the diVer-
ences in practice between the two centres
involved in the study (Exeter, EDTA decalci-
fication; Southampton, formic acid decalcifi-
cation). However, when the formic acid
decalcified DNA samples were analysed by
agarose gel electrophoresis, no high molecu-
lar weight DNA was detected; only a smear of
degraded DNA was seen. In contrast, analysis
of the EDTA decalcified bone marrow
trephine biopsy DNA samples showed DNA
ranging from 5 to 21 kb in length (fig 1).

It was not possible to amplify the 147 bp
factor V PCR product from three of the formic
acid decalcified DNA samples. The remaining
eight samples generated very weak products
compared with control DNA extracted from
peripheral blood lymphocytes. This short PCR
product was previously amplified successfully
from all eight EDTA decalcified bone marrow
trephine biopsy DNA samples.

The 482 bp BRCA 1 exon 11B product
was only amplified successfully from one of
the 11 formic acid decalcified samples. The
intensity of the band seen on agarose gel
electrophoresis was very weak compared with
the control. Previously, all of our EDTA
decalcified bone marrow trephine biopsy
DNA samples were amplified successfully to
generate this product.

Three formic acid decalcified samples
yielded BRCA 1 exon 11A products
(643 bp). However, the intensity of these
products was so weak compared with the
control that they were barely visible in the
agarose gel. This relatively long PCR product
had been amplified successfully using all
EDTA decalcified bone marrow trephine
biopsy DNA samples; five bands were of a
similar intensity to the positive control, two
were relatively weak, and one had to be
diluted 1/20 to generate a band.1

This comparative study strongly suggests
that formic acid decalcification of bone mar-
row trephine biopsies causes DNA degrada-
tion, rendering specimens decalcified by this
method unsuitable for use as a source of
archival DNA.

Consequently, in view of the increased
requirement for the use of molecular tech-
niques in the diagnosis and monitoring of
patients with lymphoma and leukaemia, the
use of formic acid as a bone marrow trephine
biopsy decalcifying agent should be reviewed.
Decalcification with EDTA has been used
routinely in the histopathology department at
the Royal Devon and Exeter NHS Trust for
several years and, despite the minor delay
involved in tissue processing, causes no
impairment of the quality of immunohisto-
chemical and tinctoral staining in bone mar-
row trephine biopsies compared with formic
acid decalcification. Directly as a result of the
outcome of this comparative study, South-

ampton University Hospitals NHS Trust has
now converted from the use of formic acid to
EDTA for decalcification of BMT.
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Therapeutic Interventions in the
Complement System. Lambris JD, Holers
VM, eds. (£90.00.) Humana Press, 2000.
ISBN 0 896 03587 5

The title misled me at first. At last, how to
treat my complement deficient patients with
more than antibiotics and vaccination. Nope,
the back cover hyperbole quickly dashed that
thought. What is presented here is a topical
review of ways to inhibit complement and its
inflammatory role in many diseases.

The essential role of complement activation
is being defined in an increasing number of
human diseases. This book details the comple-
ment system itself and the search for synthetic
or natural inhibitors of the inflammatory path-
ways of complement. The first chapter gives a
concise overview of the complement system
and the role of physiological inhibitors. It also
summarises several diseases in which turning
oV complement could be beneficial—for exam-
ple, ischaemia/reperfusion injury, autoimmune
renal disease, and transplantation. It is also the
only place in the book where the possible side
eVects of such treatment are mentioned in any
detail. Because the bulk of in vivo research has
been performed in animal models, the eVects
on immunity to infection and immune com-
plex mediated disease in humans needs very
careful consideration in planning clinical trials,
but this subject receives little attention.

Subsequent chapters are consistently
structured, highly detailed accounts of diVer-
ent areas of the complement system. The
chapters do not divide up into the usual
“alternative”, “classical”, and “lectin” path-
ways (although the the membrane attack
pathway is dealt with in it’s entirety),
mimicking the layout in text books, but rather
group components with similar physiological
roles. Each chapter goes on to explain the
rationale behind developing inhibitors rel-
evant to it’s own part of the pathway or group

Figure 1 Agarose gel electrophoresis of DNA extracted from EDTA and formic acid decalcified bone
marrow trephine biopsies. Lane 1, DNA size standard; lane 2, DNA extracted from an EDTA
decalcified bone marrow trephine biopsy; lane 3, DNA extracted from a formic acid decalcified bone
marrow trephine biopsy.
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