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Table 1. OptimIzation of ASO hybridization for nonisotopic
detection of point mutations in 21-OH deficiency.
Mutation’
Pro 30 (N)
Leu 30 (M)

Sequence

(5_3)b

TCC ACC TCC cGC CTC TTG
TCC ACC ICC IGC CTC ‘fl’G

T, #{176}C’Fragment

51

a(exl)

49

a, b (in 2)

CAG CAT CAT CTG UA CC
CAG CAT CM CTG TFA CC

46

b, c (ex 4)

ex 6 (N)
ex 6 (M)

CAC AIC GTC GAG AIG CAG

45

c (ex 6)

Val 281 (N)

AAG GGC ACG TGC ACA TG
AAG GGC ACT TGC ACA TG

49

c (ex 7)

Leu 281 (M)

306(N)
306 insT (M)

AGCAAAAAAACCACGGCC
AGC MA MA MC CAC GGC

49

c(ex7)

GIn 318 (N)
Stop 318 (M)

AGC GAC TGC AGG AGG AG
AGC GAC IGI AGG AGG AG

51

c (ex 8)

Arg 356 (N)
Trp 356 (M)

TGC GCC TGC GGC CCG U
TGC GCC TGI GGC CCG U

57

c (ex 8)

Pro 453 (N)

CCC GGA GGG CAG CAG CGT
CCC GGA GGA CAG CAG CGT

59

c(ex 10)

i

2 A (N)*

i 2 C (N)
i

2 G (M)

lIe 172 (N)

Asn 172 (M)

Ser 453 (M)

AGC CCC CAA CTC CTC CT
AGC CCC CAC CTC CTC CT
AGC CCC CAG CTC CTC CT

region

polymorphisms
must be tested on the same amplified DNA
. fragment. In addrnon,
the DIG 3 end-labeling has been performed on unmodified, previously synthesized oligonucleotides.
Stock oligonucleotides
synthesized for other purposes are suitable, and, more importantly,
the labeled oligonucleotide
is
stable for months and ready for use when required.

CAC MC GAC GAG MG CAG

Mutations in the coding

#{176}

be performed in all laboratories without special installations.
Use of the chemiluminescent
substrate permits reprobing of the
membranes, which is important
when several mutations or

are given as amino acid in the normal (N) or

mutated
mutation
changed;
mutation

(M) sequence and its position in the protein, except for the splicing
at position 655 in intron 2, called “i2”. followed by the base that is
the triple mutation in exon 6, called “ex 6”; and the frameshift
in exon 7 at nucleotide position 306, which is an insertion of a T (insT).
L’ Sequences(5’ to 3’) of the oligonucleotide pairs specific for the normal and
mutated sequences. The bases that differ are underlined.
Stringent washing temperature. Prehybridization. hybridization, and the nonstringent washing were performed at 42#{176}
C, for 2 h, 16 h, and 90 mm,
respectively. Two aliquots (15 and 5 mL) of 5 X SSC (20 x SSC: 3 mol/L NaCI,
0.3 mol/L sodium citrate) containing 10 g/L blocking reagent (Boehringer
Mannheim), 1 g/L lauryl sarcosine, and 0.2 g/L sodium dodecyl sulfate were
used in the pre- and hybridization steps. respectively. Stringent and nonstringent
washes were made with 30 mL of 5 x SSC.
d PCR-amplified fragment/s
in which the mutation is analyzed. In parentheses
is given the number of the exon (ex) or intron (in) in which the mutation is located.
e Position 655 in intron 2 (see Fig. 1) has three alleles, two found in the normal
population (A or C), and another (G) that is the splicing mutation in the mutated
alleles. See text for identification of a, b, and c.

negative controls of each mutation (different PCR amplification,
membrane,
solutions, days, technicians)
gave identical results.
Besides point mutations,
the PCR-ASO
protocol
also allowed the characterization
of some large conversions and deletions. Those conversion
and deletions with one of the CYP2IBspecific regions in their sequence are PCR-amplified
and react
positively to several mutated oligonucleotides
[6-9].
The nonisotopic
protocol
has been as successful
as the
isotopic one for detection of point mutations,
and the concordance of results has been total. Although slightly longer than the
radioactive
protocol,
because additional
incubations
are required
to develop
the signal, the DIG protocol
with the
chemiluminescent
substrate is safe, rapid, and sensitive and can
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Iminunoreactivity

and Saliva of Healthy

Quantification
of prostate-specific
antigen (PSA) is widely used
for early detection and monitoring
of prostate cancer [1], even
though numerous
recent publications
have unambiguously
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Table 1. Plasma and saliva PSA vaiues in women.
Mean

±

SE (and range), /L

Plasma
Healthy controls

0.047

± 0.008

(0.02-0.16)

Contraceptive takers

0.048

± 0.007

(0.02-0.15)
0.099

± 0.0168

(0.02-0.12)
(0.045-0.34)
Significantly different by paired t-test from saliva concentrations of controls

*

(P

0.045 ± 0.006

Saliva

=

n

=

0,0038) and from their own paired plasma concentrations (P
20 in each group,

=

0.0101),
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for this antigen in the brush border of ductal epithelial cells of
normal salivary gland, as well as in several types of salivary gland
tumors (i.e., adenoma/carcinoma
of human salivary gland) [7].

The detectable amounts of PSA in saliva from healthy women
give further evidence of the distinctiveness of PSA as a widespread biochemical marker. The increase of oral-contraceptiveinduced PSA expression is probably related to modulation
of
this serine protease by several hormones [9, 10]. The presence of
progesterone
receptors in human salivary gland [11] may represent one possible mechanism
of increased stimulation
of PSA
expression in saliva of women receiving oral hormonal
contraceptive.
The biological effects and the mechanism
causing the increase, however, remain difficult to explain. The possible biological role of this serine protease in nonprostatic
tissue as a
potential sensitive molecular marker of hormone responsiveness
of the glandular
cells, as yet only hypothesized
[JO], must be
further investigated.

that PSA is a widespread biochemical marker produced
by many tumors, by normal tissues, and during pregnancy [2-5]
and have pointed out the lack of specificity for prostate cells [6].
In light of evidence indicating the immunoreactivity of PSA in
salivary gland neoplastic
tissues [‘7], we undertook
to study the
PSA distribution
in plasma and expression in saliva of a control
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During an instrument consolidation
process in our laboratory,
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in plasma (see Table 1).
we needed to identify our best analyzer for doing plasma lactate
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is the first report concerning the concentrations of PSA in saliva.
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A previous immunohistochemical
study revealed a positive stain
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