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Inclusion of polyvinylpyrrolidone in the polymerase
chain reaction reverses the inhibitory effects of
polyphenolic contamination of RNA
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ABSTRACT yielding the expected product of 355 bp after amplification. A

. . secondary minor product of 310 bp was also observed at high
Polysa_ccharldes, secondar_y metab_olltes a’_‘d p_oly- loading. PCR was performed using 130 ng of template, 20 pmol
phenolics are known to co-isolate with nucleic acids of each primer, 0.1 mM dNTPs, 1 mM MgCD.005% BSA

from plant tissues resulting in inhibition of molecular 10 mM Tris—HéI, .pH 8.4, 50 mM KCl, 0.001% gelatin. These
manipulations. RNA isolated from the polyphenolic- conditions were found to result in the optimum yield of product.

rich (rjesurrec;tio? dp'ta”t_' h'b'/':/ly d oz;hargmés f/lee//ifO/iUS ' The yeast DNA was amplified by hot start PCR after which the
was demonstrated 1o inhibit a standard polymerase Taqpolymerase was added. The amplification cycles used were
chain reaction used as an assay despite the inclusion as follows: five cycles of 9 for 45 s, 50C for 30 s, 72C for

of the polyphenolic-binding compound poly(1-vinyl- 60 s, 25 cycles of 9& for 30 s, 65C for 30 s, 72C for 60 s.
pyrrolidone-2) (PVP) into the RNA isolation medium. Addition of 2 ng RNA extracted frorivl.flabellifolius to the

This inhibition was, however, reversed by the addition
of PVP into the PCR mixture itself. Confirmation of the
inhibitory effect of polyphenolics on PCR was obtained
by addition of green tea polyphenolics to the standard
PCR assay. This inhibition was also reversed by the
simultaneous inclusion of PVP.

PCR mixture resulted in an amplification of the target DNA
equivalent to that of the control reaction with the production of a
fragment of the anticipated size (Fig). The yield of product
declined substantially, however, when the amount of input
M.flabellifolius RNA was increased to 20 ng; no product was
observed when this input was further increased to 200 ng. Since
Polyphenolics occur at different concentrations in the leaves, baf/P has been reported to bind polyphenolieg(), we
and fruit of most higher plant$<7). An important characteristic investigated whether the addition of PVP to the PCR mixture
of many polyphenolics is their propensity to form complexes wittmight reverse the inhibitory effects of contaminants in the
nucleic acids {-16). Hence a variety of protocold 23) have  M.flabellifoliusleaf RNA preparation. The standard PCR assay,
been developed to avoid inhibition of molecular biological reactiongherefore, was carried out in the presence of different final
We are interested in genes induced by desiccation in tlencentrations of PVP of molecular weight 25 000-30 000
polyphenolic-rich resurrection plahyrothamnus flabellifolius  (Merck) together with 200 ng d¥l.flabellifolius leaf RNA.
Welw. (Myrothamnaceae). RNA could only be isolated from thifroduct formation was observed in the presence of 0.5-2% PVP
species in the presence of poly(1-vinylpyrrolidone-2) (PVP) an(Fig. 1b). The product yield, however, was less than that observed
when chaotropic salt was excluded from the isolation mediunvith the control PCR. Increasing the PVP concentration above
(24). However, although this RNA appeared to be of high qualitZ% resulted in a markedly reduced product yield.
(A2sgA2g0in the range 1.9-2.0 with distinct 18S and 28S rRNA To confirm our assumption that PCR inhibition was caused by
bands) and could be reverse transcribed, any subsequent anilyphenolic contamination of thil.flabellifolius leaf RNA
fication of the cDNA by PCR was unsuccessful. It has beegpreparation, the standard PCR assay was repeated in the presenc
reported that even traces of contamination of an RNA sampté a commercial extract of polyphenolics from green tea (Sigma).
with polyphenolics and/or polysaccharides inhibit furtherAlthough product inhibition was not observed when up to 50 ng
manipulations, for exampla vitro translation ¢) and RT-PCR  polyphenolics was added to the reaction, no product was formed
(19). To investigate the effect of possible contaminants in thi the presence of 500 ng polyphenolics (B&. To investigate
M.flabellifolius RNA extract on the PCR, a standard PCR assayhether the inhibitory effects of polyphenolic addition could be
was set up using chromosomal DNA extracted fBaccharomyces reversed by the simultaneous addition of PVP, PCR was carried
cerevisiaeas the template. The primers usedABGGATC-  out in the presence of 500 ng polyphenolics together with
CATGTCTGACGCAGGTAGAAA-3) and (5GTTCTTACTTT-  different concentrations of PVP. It was found (FAQ) that the
GAAAGCCTTAAGTAT-3') recognised the HSP 12 gene sequencihibitory effects of polyphenolic addition could indeed be
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200 Figure 2. (a) Effect of green tea polyphenolic addition to PCR of the HSP 12
gene. Lane 1, molecular size marképdl| digest of pBR 322); lane 2, positive
control (no polyphenolic addition); lane 3, negative control (no template DNA);
lane 4, 5 ng polyphenolics added; lane 5, 50 ng; lane 6, 500 ng; lapg;7, 1
lane 8, 2ug. (b) Effect of PVP addition to PCR of the HSP 12 in the presence
of 500 ng of green tea polyphenolics. Lane 1, molecular size métgall (
Figure 1. (a) PCR of the HSP 12 gene from yeast chromosomal DNA in the dlgest‘ of pBR 322); lane 2, positive control (no polyphenollc addltlon); lane 3,
presence of RNA isolated froM flabellifolius. Lane 1, 2 ndM.flabellifolius negative control (no template DNA); lane 4, 0.5% final concentration PVP
RNA:; lane 2, 20 ng; lane 3, 200 ng; lane fig2lane 5, negative control (no ~ @dded; lane 5, 1%; lane 6, 1.5%; lane 7, 2%; lane 8, 3%.

template DNA); lane 6, positive control (M.flabellifolius RNA added);

lane 7, molecular size marketall digest of pBR 322).4) Effect of PVP

addition to PCR of the HSP 12 gene (1 Uraf| polymerase, 0.005% bovine

serum albumin) in the presence of 200 ndvidfabellifolius RNA. Lane 1,

molecular size markeP§t digest of bacteriophage; lane 2, positive control

(no M.flabellifolius RNA added; lane 3, negative control (no template DNA);

lane 4, 0.5% final concentration PVP added; lane 5, 1%; lane 6, 1.5%; lane 7,

2%: lane 8, 3%; lane 9, 5%. 3 Dry,l.B. and Robinson,S.P. (1992)ant Mol. Biol, 26, 495-502.
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reversed and that product formation occurred in the presence 6f Rice-Evans,C.A., Miller,N.J. and Paganga,G. (1996 Rad. Biol. Med
between 1 and 2% PVP. 20, 933-956,

We suggest, therefore, that any molecular manipulation using Sgg&ngﬁBﬁ;ff%ga;f?é%_’ Kadam,S.S. and Chavan,J.K. QBHev.
RNA from polyphenolic-rich plants be performed in the presences  Huh,N.W., Porter,N.A., Mclntosh,T.J. and Simon,S.A. (186phys. 1
of PVP. We would recommend that the actual concentration of 71, 3261-3277. '
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