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A growing amount of literature has
pointed out the feasibility of using PCR
to amplify small DNA fragments from
paraffin sections of archival materi-
als.?® The availability of such samples
could be of particular interest especially
in the field of mitochondrial pathology
because blood tests may not be diagnos-
tic in all cases. Because of the heteroplas-
mic nature of mitochondrial DNA
(mtDNA) mutations, frequent cell divi-
sions in the leucocyte precursor could
select against the survival of cells con-
taining genetically defective mitochon-
dria.®® Moreover, there is little in the lit-
erature on mtDNA amplification from
paraffinated samples. Love et al.® re-
ported the amplification of a 216-bp
fragment from mtDNA and pointed out
the existence of limits to the size of frag-
ments that can be amplified from such
materials. For the above reasons, we
have developed a rapid and simple pro-
tocol to amplify mtDNA fragments as
long as 1000 bp from paraffin-embedded
heart tissue. Two 5-um sections, contain-
ing ~4x10° cells were cut from forma-
lin-fixed, paraffin-embedded intraven-

tricular septum of five subjects, one
elderly and four young. Deparaffiniza-
tion was achieved by adding 400 pl of
xylene to each sample. After 15 min of
incubation of 37°C the sample was cen-
trifuged at 13,000g for 5 min. The xylene
was removed, and the pellet, after wash-
ing with 400 pl of absolute ethanol, was
incubated for S min at room tempera-
ture. After centrifugation, the ethanol
was removed and the pellet lyophilyzed
in Eppendorf tubes capped with sterile
aluminum foil to prevent contamina-
tion. The pellet was resuspended in 200
pl of 10 mm Tris-HCI, 50 mwm KCl, and 2
mum MgCl, (pH 8.3), containing 1.5 units
of Pre-Taq (Life Technologies).® To en-
sure complete resuspension, the sample
was homogenized with a disposable pel-
let pestle mixer. The sample was incu-
bated for 5 min at 75°C, with the prote-
olytic reaction blocked by the addition
of 2 mm EGTA and incubation prolonged
for a further 5 min at 75°C, following the
manufacturer’s instructions. Pre-Tag-
treated samples were both used immedi-
ately for PCR amplifications and stored
at —20°C for up to 1 month. To check
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FIGURE 1 Agarose gel electrophoresis analysis. (A) Amplification product (531 bp) obtained with
increasing amounts of template from Pre-Taq-treated elderly subject sample (lane a) 0.2 pl; (lane
b) 1.0 ul; (lane ¢) 5.0 pl; (lane 4) 10.0 pl. Amplification was for 25 cycles on a Perkin-Elmer Cetus
thermal cycler (1 min at 94°C, 1 min at 55°C, 1 min at 72°C with a final extension of 5 min at
72°C). (B) Amplification product (1000 bp) obtained with the Pre-Tag-treated elderly subject
sample (lane h) 1pl; and (lane i) S pl. Amplification was for 30 cycles on a Perkin-Elmer Cetus
thermal cycler (1 min at 94°C, 1 min at 51°C, § min at 72°C with a final etension of 5 min at 72°C).
(Lane e) Size markers Haelll-digested $X174 phage DNA; (lane g) Kilobase ladder (Pharmacia);
(lanes f,/) negative amplification control contained all components except DNA.
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for the presence of mtDNA, a 531-bp
fragment from the conserved region
across the 16S t1RNA and the ND1 genes
was amplified using primers positioned
at nucleotides 3007-3023 (8'-CCCG-
ATGGTGCAGCCGC-3') and 3538-3520
(5'-CTAAGGTCGGGGCGGTGAT-3').
The PCR reaction was performed in a
volume of 100 pl containing 10 mm Tris-
HCI (pH 8.8), 50 mum KCl, 1.5 mm MgCl,,
0.1% Triton X-100, 200 pM dNTPs, 50
pmoles of each primer, and 2.5 units of
Dynazyme DNA Polymerase (Finnzymes
Oy). The expected fragment was ampli-
fied from all five samples. The amplifi-
cation product obtained by analyzing
the elderly subject sample is shown as an
example (Fig. 1A, lanes a—d). By using
this method, we have been able to am-
plify a 1000-bp fragment from the eld-
erly subject sample, making use of the
following primers: 5-"ACGAAAATCTGT-
TCGCTTCA-3’ positioned at nucleotides
8531-8550 and 5'-AAATTTGAAATCTG-
GTTAGG-3’ positioned at nucleotides
400-381. The 1000-bp amplification
product (Fig. 1B,lanes h,i) is proof of the
presence of mtDNA molecules bearing
the 7436-bp deletion that is found either
in elderly subjects® or in cardiomyo-
pathic patients.”’ The identity of the de-
letion was assessed by direct DNA se-
quencing. In the samples from the four
young subjects, no 1000-bp fragment
was detected. A primer shift PCR experi-
ment was performed according to Hat-
tori® using a third primer positioned
at nucleotides 16540-16514 (5'-GTGG-
GCTATTTAGGCTTTATGACCCTG-3') so
that the shift in the position of the prim-
ers should parallel the shift in the size of
the amplified fragment. No amplifica-
tion product was detected, thus exclud-
ing the possibility that failure to amplify
the fragment in the young subjects is at-
tributable to insufficient template DNA.

Thus, it has been possible to amplify a
1000-bp fragment from human mtDNA
of paraffinated tissue using a very quick
and reliable procedure requiring mini-
mal manipulation of the sample. The
possibility of detecting mtDNA mole-
cules harboring large deletions in such
samples will certainly improve molecu-
lar studies on archival materials at the
mitochondrial level.
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